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1. INTRODUCTION 

The purpose of this preliminary drainage study is to present the preliminary drainage design for the 

Bella Mar Entitlements Project (Project) and to demonstrate that the project will comply with the City of 

San Diego Drainage Design Manual (SDDDM) 2017 Criteria. 

 

1.1 Project Description 

The project proposes entitlements including a rezone and Tentative Map to support a medium density 

residential development including 380 units on approximately 14.1 acres located at 408 Hollister Street, 

San Diego, California. The site is bordered by Hollister Street on the east, Interstate 5 on the west, Otay 

River on the north, and an existing driving range on the south.  

 

The project does not propose to dredge or fill any waters of the U.S.; therefore, the project is not 

required to obtain approval from the Regional Water Quality Board under Federal Clean Water Act 

Section 401 or 404.  

 

 

 

 

Figure 1. Vicinity Map 



2 

BELLA MAR                    FEI PROJ. No. 1621-001 

DRAINAGE STUDY  February 2019, Updated January 2020 

 

 

 
 

1.2 Existing Conditions 

 

The existing project site is a vacant rural lot south of the Otay River which was previously developed as 

a go-kart race track. The site is mostly pervious and is covered by light vegetation with mild slopes 

averaging less than 1%. Refer to the Existing Conditions Drainage Map in Appendix 1.  

 

Most of the site (identified by Basin A) flows west towards I-5 to an existing 24” culvert that ultimately 

discharges into the Otay River west of I-5 and is analyzed in this report as Point of Compliance  

(POC)-1. The south neighboring property has a small area (identified as Basin B) that drains north 

onto the project site. Both Basins A & B are tributary to the analysis point, POC-1. The northern 

project site area adjacent to the Otay River sheet flows into the river is identified as Basin C and is 

analyzed as POC-2.  

 

The point of analysis, POC-3, represents the cross-lot drainage to the south neighboring property 

from the on-site Hollister Street frontage area and the public Hollister Street runoff identified as Basins 

E & F. POC-3 analysis the cross-lot runoff due south and ultimately towards an existing 36” RCP 

culvert crossing the I-5 and into the Otay River.  

 

Hollister Street, public street drainage Basins E & F do not have a defined storm drainage system. The 

street is crowned with low points along the project frontage. Runoff ponds between Hollister and the 

MTS property until it overtops the crown and drains through the neighboring south property at analysis 

point POC-3. The north end of Hollister Street (Basin G) sheet flows north into the Otay River at 

analysis point POC-4. 

 

 

1.3 Proposed Conditions 

 

The project proposes to entitle the site for mixed use residential (RM-2-5) with 380 units over 15 

buildings with associated recreation facilities, parking, and infrastructure as shown in the Tentative 

Parcel Map (TPM) included in Appendix 2. The project also includes modifications to Hollister to 

widen the road to a two-lane collector along the project frontage. 

 

The project is located within the FEMA Floodplain and will fill the site to provide 2 feet of freeboard 

above the 100-year flood base elevations per City of San Diego Municipal Code requirements. A No-

Rise Certification will be required to be processed with FEMA. 

 

The Project will maintain existing drainage patterns to the maximum extend practical. Onsite Basins  

A-1 through A-5 will be collected and conveyed west to a biofiltration basin which will provide 

treatment and peak flow attenuation before discharging at analysis point POC-1. Also tributary to 

POC-1 is Basin B, which represents the cross lot drainage from the south property onto the project 

site, will be collected and conveyed directly to POC-1. Basin C, which sheet flows directly into the 

Otay River at POC-2, will be increased in area by approximately 1 acre to maintain a drainage 

delineation for the MHPA area. Per Section 404 of the CWA, no dredged or fill material is proposed 

to be discharged into waters of the United States or wetlands. As such, Section 401 also does not 

apply since no CWA Section 404 permit needs to be obtained. 

 

The cross-lot drainage on the south neighboring property, analyzed as POC-3 will be reduced by 

approximately 95% by eliminating the Hollister St public drainage (Basins E & F) with new storm drain 

construction, and reducing the area of the onsite Basin D to an isolated south boundary site slope.  In 

proposed conditions drainage Basin H is created by also subtracts from the existing drainage Basin D. 
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Basins H,E, F, and G will be conveyed into a proposed public storm drain within Hollister St and will 

tie-into the Otay River culvert crossing analyzed at POC-4. 

 

1.4 Proposed Green Street Improvements for Hollister Street 

 

The improvements to Hollister Street include the road widening to a two-lane collector along the 

project frontage, installing curb & gutter, sidewalk, public storm drain system, and implementing 

Green Street BMP’s to meet the PDP Exemption Category 2 for redevelopment of existing paved streets 

under The City of San Diego Storm Water Standards BMP Design Manual, October 2018 Edition. 

Bioretention basins have been sized to treat the entire street frontage area and proposed to be 

installed in the parkway with pop-outs in the parking lanes. Opposite the site frontage, impervious 

area dispersion is being implemented for redundancy by allowing half the street to sheet flow into 

hydrologic type A soils for 10-year storm runoff events, while higher flows are collected into a catch 

basin. See the separate preliminary SQWMP report for this project.  

 
 

2. METHODOLOGY 

2.1 Rational Method 

 

The site is inundated for the 100-year storm event of the Otay River, however for the period before 

the Otay River’s peak time of concentration, this report analyses the proposed developed storm runoff 

for the site’s relatively smaller time of concentration. 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 

2014) 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 

 

A weighted runoff coefficient was determined for both existing and proposed conditions based on the 

Table A-1 in the SDDDM. In existing conditions, the site is mostly vacant and undeveloped.  The rural 

runoff coefficient C=0.45 was used for existing conditions for onsite conditions and the offsite area 

just south of the site (Basin B). A runoff design coefficient of C=0.50 was used for the existing and 

proposed conditions as a minimum set limit for the Hollister Street (Basin E, F, and H) since actual 

impervious calculations for pre- and post-development deviated significantly and both weighted C 

values resulted lower than the allowed (impervious) minimum per the SDDM. The proposed 

conditions, the site is considered multi-unit residential corresponding to an equivalent percentage of 

impervious. Therefore, the onsite runoff coefficient of C=0.70 was used per Table 1 in the SDDDM. 

The runoff coefficient for the northern portion of the site (Basin C) and southern portion adjacent to 

the site (Basin B) will remain the same as existing conditions C=0.45. See Appendix 3 for runoff 

coefficient calculations.  

 

2.3 Rainfall Intensity 

 

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

SDDDM.  

 

2.4 Tributary Areas 

 

Drainage basins are delineated on the Existing and Proposed Hydrology Condition Maps in Appendix 

1. Bold lines graphically portray the tributary area for the drainage basin. 

 

2.5 Hydraulic Calculations 

 

Autodesk Hydraflow Hydrographs was used to design & analyze the proposed detention basin and its 

outlet control structure in order to attenuate the developed onsite runoff conditions for the 100-year, 6-

hour storm event. The detention basin is a dual purpose design providing mitigation for the increased 

onsite runoff and storm water treatment for the proposed development. For the analysis results see 

section 3.1. 

 

A hydraulic analysis using FlowMaster was performed to check the capacity of the proposed public storm 

drain in Hollister Street. For the analysis results see section 3.2. 
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3. CALCULATIONS/RESULTS 

3.1 Peak Flow Comparison 

 

The project results in a decrease of the total 100-year storm runoff by 2.24 cfs by implementing a 

private onsite detention basin and installing a public storm drain system in Hollister Street. The 

Hollister drainage improvements will eliminate the long-term ponding along Hollister and the 

uncontrolled conveyance of public drainage through private property.  

 

Tables 1 & 2 summarize the existing and proposed peak flow rates at each point of compliance 

(POC). Table 2 presents the mitigated conditions flowrate. The detention basin results are summarized 

in Table 3. 

  

Table 1. EXISTING CONDITIONS HYDROLOGY SUMMARY FOR 100-YR STORM EVENT  

POC NODE BASIN 

(Description) 

AREA 

(ac) 

Q100 

(cfs) 

POC-1 

(24” Culvert under I-5) 

100 A +B 

(Onsite + South Offsite) 

11.11 17.75 

 

POC-2 

(Otay River) 

300 C 

(Site Along Otay River) 

1.22 1.88 

POC-3 

(Cross Lot Drainage onto South 

Property) 

400 D+E+F 

(Site Frontage + Hollister) 

5.44 

 

8.42 

POC-4 

(Hollister & Otay River Culvert) 

600 G 

(Hollister) 

0.31 0.63 

PROJECT TOTAL   18.08 28.68 

 

 

Table 2. PROPOSED CONDITIONS HYDROLOGY SUMMARY FOR 100-YR STORM EVENT  

POC NODE BASIN 

(Description) 

AREA 

(ac) 

Q100 

(cfs) 

POC-1 

(24” Culvert under I-5) 

100 A +B 

(Onsite + South Offsite) 

12.07 17.52 

(Mitigated) 

POC-2 

(Otay River) 

300 C 

(Site Along Otay River) 

2.29 3.52 

POC-3 

(Cross Lot Drainage onto South 

Property) 

400 D 

(South Site Slope) 

0.09 

 

0.15 

POC-4 

(Hollister & Otay River Culvert) 

600 E+F+G+H 

(Site Frontage + Hollister) 

3.63 5.25 

PROJECT TOTAL   18.08 26.44 

DIFFERENCE FROM EXISTING   0 - 2.24 
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At POC-1, the flowrate is mitigated to below existing conditions with the construction of a private 

detention basin. At POC-2 the surface sheet flowrate into the Otay River is increased by 1.64cfs. With 

the completion of the project the existing cross-lot peak drainage onto the south property at POC-3 

will be reduced by about 98%. At POC-4, the Hollister St box culvert, the increase of 100-year storm 

runoff is about 4.62cfs and equates to less than a 0.02% of the existing Otay River flowrate of 22,000 

cfs per the FEMA floodway studies (see appendix 10). Therefore, this impact is considered negligible. 

 

 

3.2 Private Detention Basin 

 

The private detention basin is designed to provide stormwater treatment and attenuate the 100-year 

storm runoff for the proposed development. The total basin depth provided is 2 feet from bottom 

elevation of 19.2 feet. The bottom 6” of the basin are reserved to meet the ponding requirement for 

water quality treatment, therefore outlet riser/control structure is raised a minimum of 6” from the 

basin bottom. The remaining 18” of the basin stores 100-year storm runoff volume and mitigate the 

proposed flowrate below existing conditions. Per the routing analysis the detention basins fills about 

12” above the grate and leaves about 6” of freeboard. The basin storage volume used is 8,446 cf. 

 

Table 3. DETENTION BASIN ATTENUATION FOR 100-YR STORM EVENT AT POC-1 

 

POC NODE BASIN 

(Description) 

EXISTING 

AREA 

(ac) 

PROPOSED 

AREA 

(ac) 

EXISTING  

Q100 

(cfs) 

UNMITIGATED 

Q100 

(cfs) 

MITIGATED 

Q100 

(cfs) 

POC-1 

(24” Culvert 

under I-5) 

105 

A 

(Onsite) 10.20 10.97 16.53 21.95 15.86 

POC-1 

(24” Culvert 

under I-5) 

200 

B 

(South Slope + 

Offsite) 

0.91 1.10 1.39 1.68 

1.68 

(no attenuation) 

POC-1 

CONFLUENCE 

TOTAL 

100 

A +B 

(Onsite + 

South Offsite) 

11.11 12.07 17.75 23.61 17.52 

DIFFERENCE 

FROM EXISTING 
 

 

 +0.96  +5.69 - 0.40 

 

Basin attenuation occurs at Node 105 of the hydrology analysis for proposed conditions. Per table 3, 

at Node 105 the acreage is increased by 0.77 acres but the proposed runoff is mitigated down by 

6.09 cfs. At Node 100 (representing POC-1), the mitigated basin outlet flow (for Basins A1-A4) is 

confluence with the offsite Basin B and additional south slopes. When compared to existing 

conditions, the development results (at POC-1) is an increase of 0.96 acres but a decreased flowrate 

by 0.40 cfs. 

 

3.3 Public Storm Drain 

 

A hydraulic analysis using FlowMaster was performed to check the capacity of the proposed public 

storm drain in Hollister Street. At a minimum slope of 0.3% an 18” RCP pipe is 84% full with the 
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project’s proposed flow rates. See Appendix 7 for the results.  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

4. CONCLUSION 

The project will match existing drainage patterns to the maximum extent feasible. The project will result 

in a total net decrease of 2.24 cfs in the 100-year peak runoff from the studied area of 18.08 acres 

by providing an onsite private detention system and installing a public storm drain in Hollister. The 

existing cross-lot peak drainage onto the south property at POC-3 will be reduced by about 98%.  

The buildings will be elevated a minimum 2ft above the FEMA 100-year water surface elevation. A 

No-Rise Certification will be processed to document the unchanged FEMA 100-year water surface 

elevation. 

The project is anticipated to improve the drainage conditions of the site by reducing the peak flowrate 

through the detention basins, alleviating long term ponding along Hollister Ave, and eliminating the 

uncontrolled public drainage flowing through private property.  



 

 

 

 

 

 

APPENDIX 1 

EXISTING HYDROLOGY MAP 

PROPOSED HYDROLOGY MAP 
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Job Name: BELLA MAR
Job #: 1621-001
Date: 2/12/2019

Runoff Coefficient Calculations 

Runoff Coefficent Variables Per City of San Diego Drainage Design Manual (January '17)

Assumptions: D soils per City Drainage Manual

EXISTING CONDITIONS:  RURAL (ONSITE)

Rural C = 0.45 Per Drainage Design Manual Appendix A Table A-1

EXISTING CONDITIONS: RURAL (OFFSITE (SOUTH))

Rural C = 0.45 Per Drainage Design Manual Appendix A Table A-1

EXISTING CONDITIONS: HOLLISTER ST (OFFSITE)

Area Impervious = 32620 sf 25%
Area Pervious = 98980 sf 75%

Total Area = 131600 sf

Industrial C = 0.95 Per Drainage Design Manual Appendix A Table A-1
Tabulated % Impervious = 90%

Acutal % Impervious = 25%
Calculated Cweighted = 0.26

**Design C = 0.50
** Per Note (2) of Table A-1, no weighed C for commerical or industrial shall be less  than C=0.5

PROPOSED CONDITIONS:  MULTI-USE RESIDENTIAL (ONSITE)

Area Impervious = 373370 sf 73%
Area Pervious = 138210 sf 27%

Total Area = 511580 sf

Multi-Use Residential C= 0.70 Per Drainage Design Manual Appendix A Table A-1
Acutal % Impervious = 73%

Design C= 0.70

PROPOSED CONDITIONS:  RURAL (OFFSITE)

Rural C = 0.45 Per Drainage Design Manual Appendix A Table A-1

PROPOSED CONDITIONS: HOLLISTER ST (OFFSITE)

Area Impervious = 55540 sf 38%
Area Pervious = 91120 sf 62%

Total Area = 146660 sf

Industrial C = 0.95 Per Drainage Design Manual Appendix A Table A-1
Tabulated % Impervious = 90%

Acutal % Impervious = 38%
Calculated Cweighted = 0.40

**Design C = 0.50
** Per Note (2) of Table A-1, no weighed C for commerical or industrial shall be less  than C=0.5
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APPENDIX 4 

EXISTING HYDROLOGY CALCULATIONS 

 

 

 

 

 

 

 

 

 



Job Name:

Job #:

Run Name:

Date:  

EXISTING HYDROLOGY - 100 YR

Code Elev 1 Elev 2 Length Runoff Area Comments
(feet) (feet) (feet) Coeff. (ac.) 1 2 3

105 104 2 22.9 21.9 100.0 0.45 0.10 Basin A:  Initial Area
104 100 5 21.9 16.7 801.0 0.45 9.83 Sheet Flow
100 100 1 Node 100 Confluence:  1 of 2

205 204 2 19.5 19.1 100.0 0.45 0.13 Basin B:  Initial Area (offsite)
204 200 5 19.1 18.9 154.0 0.45 0.41 Sheet Flow (offsite)
200 100 5 18.9 16.7 240.0 0.00 0.00 Sheet Flow
100 100 1 Node 100 Confluence:  2 of 2

305 304 2 23.0 21.9 216.0 0.45 0.07 Basin C:  Initial Area 
304 300 5 21.9 18.8 803.0 0.45 1.11 Sheet Flow (flows offsite)

405 404 2 23.0 22.5 75.0 0.45 0.09 Basin D:  Initial Area 
404 400 5 22.5 18.7 597.0 0.45 2.95 Sheet Flow  (flows offsite)
400 400 1 Confluence 400:  1 of 3

505 504 2 23.8 23.0 60.0 0.50 0.09 Basin E:  Initial Area (Hollister St)
504 500 5 23.0 19.5 396.0 0.50 1.08 Sheet Flow (road)
500 400 5 19.5 18.7 202.0 0.45 0.00 Sheet Flow
400 400 1 Confluence 400:  2 of 3

605 604 2 31.5 28.5 65.0 0.50 0.09 Basin F:  Initial Area (Hollister St)
604 600 5 28.5 19.0 286.0 0.50 1.20
600 400 5 19.0 18.7 106.0 0.45 0.00
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 ____________________________________________________________________________

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

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT

                          2003,1985,1981 HYDROLOGY MANUAL

          (c) Copyright 1982-2014 Advanced Engineering Software (aes)

              Ver. 21.0 Release Date: 06/01/2014  License ID 1355

                            Analysis prepared by:

                              Fuscoe Engineering                             

                       6390 Greenwich Drive, Suite 170                       

                             San Diego, CA 92122                             

                                                                             

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

 * BELLA MAR                                                                *

 * EXISTING CONDITIONS - 100 YR                                             *

 *                                                                          *

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

   FILE NAME: BMEX.DAT                                          

   TIME/DATE OF STUDY: 14:39 11/21/2018

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

   USER SPECIFIED STORM EVENT(YEAR) = 100.00

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00

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

   RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000

   *USER SPECIFIED:

   NUMBER OF [TIME,INTENSITY] DATA PAIRS = 10

    1)   5.000;  4.400

    2)  10.000;  3.450

    3)  20.000;  2.500

    4)  30.000;  2.000

    5)  40.000;  1.700

    6)  50.000;  1.500

    7)  60.000;  1.310

    8) 120.000;  0.860

    9) 180.000;  0.660

   10) 240.000;  0.560

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

   NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

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

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

   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

     1. Relative Flow-Depth =  0.00 FEET

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

     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)

   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

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

   FLOW PROCESS FROM NODE    105.00 TO NODE    104.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00

   UPSTREAM ELEVATION(FEET) =     22.90

   DOWNSTREAM ELEVATION(FEET) =     21.90

   ELEVATION DIFFERENCE(FEET) =      1.00

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    9.789

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    70.00

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.490

   SUBAREA RUNOFF(CFS) =      0.16

   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.16

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

   FLOW PROCESS FROM NODE    104.00 TO NODE    100.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =     21.90  DOWNSTREAM(FEET) =     16.70

   CHANNEL LENGTH THRU SUBAREA(FEET) =   801.00   CHANNEL SLOPE =  0.0065

   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =  99.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.278

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

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

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.37

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.91
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   AVERAGE FLOW DEPTH(FEET) =   0.16   TRAVEL TIME(MIN.) =  14.64

   Tc(MIN.) =   24.43

   SUBAREA AREA(ACRES) =     9.83       SUBAREA RUNOFF(CFS) =   10.08

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.450

   TOTAL AREA(ACRES) =        9.9         PEAK FLOW RATE(CFS) =      10.18

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.22   FLOW VELOCITY(FEET/SEC.) =   1.12

   LONGEST FLOWPATH FROM NODE    105.00 TO NODE    100.00 =     901.00 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.) =   24.43

   RAINFALL INTENSITY(INCH/HR) =   2.28

   TOTAL STREAM AREA(ACRES) =     9.93

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     10.18

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

   FLOW PROCESS FROM NODE    205.00 TO NODE    204.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00

   UPSTREAM ELEVATION(FEET) =     19.50

   DOWNSTREAM ELEVATION(FEET) =     19.10

   ELEVATION DIFFERENCE(FEET) =      0.40

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =   10.423

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    50.00

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.410

   SUBAREA RUNOFF(CFS) =      0.20

   TOTAL AREA(ACRES) =      0.13   TOTAL RUNOFF(CFS) =      0.20

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

   FLOW PROCESS FROM NODE    204.00 TO NODE    200.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
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 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =     19.10  DOWNSTREAM(FEET) =     18.90

   CHANNEL LENGTH THRU SUBAREA(FEET) =   154.00   CHANNEL SLOPE =  0.0013

   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =  99.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.458

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

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

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.43

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.25

   AVERAGE FLOW DEPTH(FEET) =   0.07   TRAVEL TIME(MIN.) =  10.42

   Tc(MIN.) =   20.85

   SUBAREA AREA(ACRES) =     0.41       SUBAREA RUNOFF(CFS) =    0.45

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.450

   TOTAL AREA(ACRES) =        0.5         PEAK FLOW RATE(CFS) =       0.60

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.08   FLOW VELOCITY(FEET/SEC.) =   0.27

   LONGEST FLOWPATH FROM NODE    205.00 TO NODE    200.00 =     254.00 FEET.

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

   FLOW PROCESS FROM NODE    200.00 TO NODE    100.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =     19.00  DOWNSTREAM(FEET) =     16.70

   CHANNEL LENGTH THRU SUBAREA(FEET) =   240.00   CHANNEL SLOPE =  0.0096

   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =  99.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00

   CHANNEL FLOW THRU SUBAREA(CFS) =       0.60

   FLOW VELOCITY(FEET/SEC.) =   0.57   FLOW DEPTH(FEET) =   0.04

   TRAVEL TIME(MIN.) =   6.97   Tc(MIN.) =   27.82

   LONGEST FLOWPATH FROM NODE    205.00 TO NODE    100.00 =     494.00 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.) =   27.82

   RAINFALL INTENSITY(INCH/HR) =   2.11

   TOTAL STREAM AREA(ACRES) =     0.54

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.60
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   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

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

       1       10.18    24.43        2.278          9.93

       2        0.60    27.82        2.109          0.54

   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       10.71    24.43       2.278

       2       10.02    27.82       2.109

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      10.71   Tc(MIN.) =   24.43

   TOTAL AREA(ACRES) =       10.5

   LONGEST FLOWPATH FROM NODE    105.00 TO NODE    100.00 =     901.00 FEET.

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

   FLOW PROCESS FROM NODE    305.00 TO NODE    304.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   216.00

   UPSTREAM ELEVATION(FEET) =     23.00

   DOWNSTREAM ELEVATION(FEET) =     21.90

   ELEVATION DIFFERENCE(FEET) =      1.10

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =   10.398

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    50.37

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.412

   SUBAREA RUNOFF(CFS) =      0.11

   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.11

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

   FLOW PROCESS FROM NODE    304.00 TO NODE    300.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================
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   ELEVATION DATA: UPSTREAM(FEET) =     21.90  DOWNSTREAM(FEET) =     18.80

   CHANNEL LENGTH THRU SUBAREA(FEET) =   803.00   CHANNEL SLOPE =  0.0039

   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =  99.000

   MANNING'S FACTOR = 0.300   MAXIMUM DEPTH(FEET) =   1.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  0.599

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

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

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.29

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.06

   AVERAGE FLOW DEPTH(FEET) =   0.13   TRAVEL TIME(MIN.) = 206.31

   Tc(MIN.) =  216.71

   SUBAREA AREA(ACRES) =     1.11       SUBAREA RUNOFF(CFS) =    0.30

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.450

   TOTAL AREA(ACRES) =        1.2         PEAK FLOW RATE(CFS) =       0.32

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.14   FLOW VELOCITY(FEET/SEC.) =   0.07

   LONGEST FLOWPATH FROM NODE    305.00 TO NODE    300.00 =    1019.00 FEET.

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

   FLOW PROCESS FROM NODE    405.00 TO NODE    404.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00

   UPSTREAM ELEVATION(FEET) =     23.00

   DOWNSTREAM ELEVATION(FEET) =     22.50

   ELEVATION DIFFERENCE(FEET) =      0.50

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =   10.082

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    56.67

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.442

   SUBAREA RUNOFF(CFS) =      0.14

   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.14

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

   FLOW PROCESS FROM NODE    404.00 TO NODE    400.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =     22.50  DOWNSTREAM(FEET) =     18.70
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   CHANNEL LENGTH THRU SUBAREA(FEET) =   597.00   CHANNEL SLOPE =  0.0064

   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =  99.000

   MANNING'S FACTOR = 0.300   MAXIMUM DEPTH(FEET) =   1.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  0.978

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

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

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.90

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.11

   AVERAGE FLOW DEPTH(FEET) =   0.21   TRAVEL TIME(MIN.) =  94.20

   Tc(MIN.) =  104.28

   SUBAREA AREA(ACRES) =     2.95       SUBAREA RUNOFF(CFS) =    1.30

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.450

   TOTAL AREA(ACRES) =        3.0         PEAK FLOW RATE(CFS) =       1.34

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.25   FLOW VELOCITY(FEET/SEC.) =   0.12

   LONGEST FLOWPATH FROM NODE    405.00 TO NODE    400.00 =     672.00 FEET.

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

   FLOW PROCESS FROM NODE    400.00 TO NODE    400.00 IS CODE =   1

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

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

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

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =  104.28

   RAINFALL INTENSITY(INCH/HR) =   0.98

   TOTAL STREAM AREA(ACRES) =     3.04

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.34

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

   FLOW PROCESS FROM NODE    505.00 TO NODE    504.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (7.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .5000

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    60.00

   UPSTREAM ELEVATION(FEET) =     23.80

   DOWNSTREAM ELEVATION(FEET) =     23.00

   ELEVATION DIFFERENCE(FEET) =      0.80

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    7.601

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.906

   SUBAREA RUNOFF(CFS) =      0.18

   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.18

Page 7



BMEX

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

   FLOW PROCESS FROM NODE    504.00 TO NODE    500.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =     23.00  DOWNSTREAM(FEET) =     19.50

   CHANNEL LENGTH THRU SUBAREA(FEET) =   396.00   CHANNEL SLOPE =  0.0088

   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =  50.000

   MANNING'S FACTOR = 0.300   MAXIMUM DEPTH(FEET) =   0.50

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.345

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (7.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .5000

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

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.58

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.13

   AVERAGE FLOW DEPTH(FEET) =   0.28   TRAVEL TIME(MIN.) =  50.58

   Tc(MIN.) =   58.18

   SUBAREA AREA(ACRES) =     1.08       SUBAREA RUNOFF(CFS) =    0.73

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.500

   TOTAL AREA(ACRES) =        1.2         PEAK FLOW RATE(CFS) =       0.79

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.32   FLOW VELOCITY(FEET/SEC.) =   0.14

   LONGEST FLOWPATH FROM NODE    505.00 TO NODE    500.00 =     456.00 FEET.

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

   FLOW PROCESS FROM NODE    500.00 TO NODE    400.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =     19.50  DOWNSTREAM(FEET) =     18.70

   CHANNEL LENGTH THRU SUBAREA(FEET) =   202.00   CHANNEL SLOPE =  0.0040

   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =  99.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00

   CHANNEL FLOW THRU SUBAREA(CFS) =       0.79

   FLOW VELOCITY(FEET/SEC.) =   0.45   FLOW DEPTH(FEET) =   0.07

   TRAVEL TIME(MIN.) =   7.47   Tc(MIN.) =   65.65

   LONGEST FLOWPATH FROM NODE    505.00 TO NODE    400.00 =     658.00 FEET.

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

   FLOW PROCESS FROM NODE    400.00 TO NODE    400.00 IS CODE =   1

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

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

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

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
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   TIME OF CONCENTRATION(MIN.) =   65.65

   RAINFALL INTENSITY(INCH/HR) =   1.27

   TOTAL STREAM AREA(ACRES) =     1.17

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.79

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

   FLOW PROCESS FROM NODE    605.00 TO NODE    604.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (7.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .5000

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    65.00

   UPSTREAM ELEVATION(FEET) =     31.50

   DOWNSTREAM ELEVATION(FEET) =     28.50

   ELEVATION DIFFERENCE(FEET) =      3.00

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.230

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.356

   SUBAREA RUNOFF(CFS) =      0.20

   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.20

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

   FLOW PROCESS FROM NODE    604.00 TO NODE    600.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =     28.50  DOWNSTREAM(FEET) =     19.50

   CHANNEL LENGTH THRU SUBAREA(FEET) =   286.00   CHANNEL SLOPE =  0.0315

   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =  50.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   0.50

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.722

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (7.3 DU/AC OR LESS) RUNOFF COEFFICIENT = .5000

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

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.32

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.43

   AVERAGE FLOW DEPTH(FEET) =   0.12   TRAVEL TIME(MIN.) =   3.34

   Tc(MIN.) =    8.57

   SUBAREA AREA(ACRES) =     1.20       SUBAREA RUNOFF(CFS) =    2.23

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.500

   TOTAL AREA(ACRES) =        1.3         PEAK FLOW RATE(CFS) =       2.40

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.15   FLOW VELOCITY(FEET/SEC.) =   1.69

   LONGEST FLOWPATH FROM NODE    605.00 TO NODE    600.00 =     351.00 FEET.
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 ****************************************************************************

   FLOW PROCESS FROM NODE    600.00 TO NODE    400.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =     19.00  DOWNSTREAM(FEET) =     18.70

   CHANNEL LENGTH THRU SUBAREA(FEET) =   406.00   CHANNEL SLOPE =  0.0007

   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =  99.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00

   CHANNEL FLOW THRU SUBAREA(CFS) =       2.40

   FLOW VELOCITY(FEET/SEC.) =   0.34   FLOW DEPTH(FEET) =   0.19

   TRAVEL TIME(MIN.) =  20.14   Tc(MIN.) =   28.71

   LONGEST FLOWPATH FROM NODE    605.00 TO NODE    400.00 =     757.00 FEET.

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

   FLOW PROCESS FROM NODE    400.00 TO NODE    400.00 IS CODE =   1

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

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

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

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

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:

   TIME OF CONCENTRATION(MIN.) =   28.71

   RAINFALL INTENSITY(INCH/HR) =   2.06

   TOTAL STREAM AREA(ACRES) =     1.29

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.40

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

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

       1        1.34   104.28        0.978          3.04

       2        0.79    65.65        1.268          1.17

       3        2.40    28.71        2.065          1.29

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

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

       1        3.11    28.71       2.065

       2        3.10    65.65       1.268

       3        3.08   104.28       0.978

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       3.11   Tc(MIN.) =   28.71

   TOTAL AREA(ACRES) =        5.5
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   LONGEST FLOWPATH FROM NODE    605.00 TO NODE    400.00 =     757.00 FEET.

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        5.5  TC(MIN.) =     28.71

   PEAK FLOW RATE(CFS)   =       3.11

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

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

   END OF RATIONAL METHOD ANALYSIS

� 
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Job Name:

Job #:

Run Name:

Date:  

UNMITIGATED PROPOSED HYDROLOGY - 100 YR

Code Elev 1 Elev 2 Length Runoff Area Comments
(feet) (feet) (feet) Coeff. (ac.) 1 2 3

140 139 2 27.4 27.3 100.0 0.70 0.15 Basin A-1:  Initial Area
139 138 5 27.3 24.7 260.0 0.70 1.03 Open Channel Flow
138 130 3 22.3 20.0 170.0 Pipe Flow
130 130 1 Confluence:  1 of 2

135 134 2 26.3 25.8 110.0 0.70 0.10 Basin A-2:  Initial Area 
134 133 5 25.8 24.7 220.0 0.70 0.79 Open Channel Flow
133 130 3 22.3 21.5 168.0 Pipe Flow
130 130 1 Confluence:  2 of 2

130 120 3 21.5 20.0 300.0 Pipe Flow
120 120 1 Confluence:  1 of 2

125 124 2 25.6 24.5 145.0 0.70 0.25 Basin A-3:  Initial Area 
124 120 5 24.5 22.2 475.0 0.70 3.78 Open Channel Flow
120 120 1 Confluence:  2 of 2

120 105 3 20.0 16.5 270.0 Pipe Flow
105 105 1 Confluence:  1 of 3

115 114 2 27.0 26.1 115.0 0.70 0.15 Basin A-4:  Initial Area 
114 105 5 26.1 21.7 880.0 0.70 3.06 Open Channel Flow
105 105 1 Confluence:  2 of 3

110 109 2 26.3 25.6 105.0 0.70 0.10 Basin A-5:  Initial Area 
109 105 5 25.6 21.7 430.0 0.70 1.56 Open Channel Flow

105 105 1 Confluence:  3 of 3

10.97 Total Tributary Area to Basin

105 100 3 16.5 16.3 50.0 Pipe Flow
100 100 1 Confluence:  1 of 2

205 204 2 20.0 19.8 180.0 0.45 0.20 Basin B:  Initial Area 
204 204 8 0.45 0.90 Addition Subarea
204 200 5 19.8 18.6 275.0 Open Channel Flow

200 100 3 17.1 16.3 220.0 Pipe Flow

100 100 1 Confluence:  2 of 2: POC1

12.07 Total Tributary Area to POC1

305 304 2 21.0 20.1 200.0 0.45 0.20 Basin C:  Initial Area 

304 304 8 0.45 2.09 Addition Subarea

304 300 5 20.1 19.1 60.0 Open Channel Flow: POC2

BANK

BELLA MAR

1621-001

BMPR

2/11/2019

Node to Node
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Job Name:

Job #:

Run Name:

Date:  

UNMITIGATED PROPOSED HYDROLOGY - 100 YR

Code Elev 1 Elev 2 Length Runoff Area Comments
(feet) (feet) (feet) Coeff. (ac.) 1 2 3

BANK

BELLA MAR

1621-001

BMPR

2/11/2019

Node to Node

405 400 2 24.0 18.7 60.0 0.45 0.09 Basin D:  Initial Area : POC3

490 494 2 26.8 25.4 70.0 0.70 0.10 Basin H:  Initial Area 

494 495 5 25.4 23.2 75.0 0.70 0.16 Open Channel Flow

495 500 3 18.3 17.5 80.0 Pipe Flow

500 500 1 Confluence:  1 of 3

510 509 2 25.0 23.4 80.0 0.58 0.25 Basin E:  Initial Area 

509 500 6 23.4 22.1 360.0 0.58 1.22 Street Flow

500 500 1 Confluence:  2 of 3

515 514 2 34.8 31.4 100.0 0.58 0.23 Basin F:  Initial Area 

514 500 6 31.4 22.1 450.0 0.58 1.23 Street Flow

500 500 1 Confluence:  3 of 3

500 600 3 17.2 15.4 750.0 Pipe Flow

600 600 1 Confluence:  1 of 2

510 604 2 25.0 23.5 60.0 0.58 0.10 Basin G:  Initial Area 

604 600 5 23.5 20.3 120.0 0.58 0.34 Open Channel Flow

600 600 1 Confluence:  2 of 2

3.63 Total Tributary Area to POC2
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 ____________________________________________________________________________

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

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT

                          2003,1985,1981 HYDROLOGY MANUAL

          (c) Copyright 1982-2014 Advanced Engineering Software (aes)

              Ver. 21.0 Release Date: 06/01/2014  License ID 1355

                            Analysis prepared by:

                              Fuscoe Engineering                             

                             6390 Greenwich Drive                            

                                  Suite 170                                  

                             San Diego, CA 92122                             

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

 * BELLA MAR                                                                *

 * UNMITIGATED DEVELOPED CONDITIONS - 100 YR                                *

 *                                                                          *

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

   FILE NAME: BMPR.DAT                                          

   TIME/DATE OF STUDY: 08:11 02/12/2019

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

   USER SPECIFIED STORM EVENT(YEAR) = 100.00

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00

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

   RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000

   *USER SPECIFIED:

   NUMBER OF [TIME,INTENSITY] DATA PAIRS = 20

    1)   5.000;  4.400

    2)   6.000;  4.200

    3)   7.000;  3.900

    4)   8.000;  3.750

    5)   9.000;  3.600

    6)  10.000;  3.450

    7)  11.000;  3.300

    8)  12.000;  3.200

    9)  14.000;  3.000

   10)  15.000;  2.900

   11)  16.000;  2.800

   12)  17.000;  2.700

   13)  19.000;  2.600

   14)  20.000;  2.550

   15)  25.000;  2.230
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   16)  30.000;  2.000

   17)  40.000;  1.700

   18)  50.000;  1.500

   19)  60.000;  1.310

   20) 120.000;  0.860

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

   NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

   *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   27.0     22.0    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    140.00 TO NODE    139.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7000

   S.C.S. CURVE NUMBER (AMC II) =  45

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00

   UPSTREAM ELEVATION(FEET) =     27.40

   DOWNSTREAM ELEVATION(FEET) =     27.30

   ELEVATION DIFFERENCE(FEET) =      0.10

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.414

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    50.00

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.076

   SUBAREA RUNOFF(CFS) =      0.43

   TOTAL AREA(ACRES) =      0.15   TOTAL RUNOFF(CFS) =      0.43

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

   FLOW PROCESS FROM NODE    139.00 TO NODE    138.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

Page 2



BMPR.RES

   ELEVATION DATA: UPSTREAM(FEET) =     27.30  DOWNSTREAM(FEET) =     24.70

   CHANNEL LENGTH THRU SUBAREA(FEET) =   260.00   CHANNEL SLOPE =  0.0100

   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =  99.000

   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.431

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7000

   S.C.S. CURVE NUMBER (AMC II) =  45

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.68

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.17

   AVERAGE FLOW DEPTH(FEET) =   0.06   TRAVEL TIME(MIN.) =   3.71

   Tc(MIN.) =   10.12

   SUBAREA AREA(ACRES) =     1.03       SUBAREA RUNOFF(CFS) =    2.47

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.700

   TOTAL AREA(ACRES) =        1.2         PEAK FLOW RATE(CFS) =       2.83

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.07   FLOW VELOCITY(FEET/SEC.) =   1.46

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    138.00 =     360.00 FEET.

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

   FLOW PROCESS FROM NODE    138.00 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) =    22.30  DOWNSTREAM(FEET) =    20.00

   FLOW LENGTH(FEET) =   170.00   MANNING'S N =  0.011

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.8 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.21

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

   PIPE-FLOW(CFS) =       2.83

   PIPE TRAVEL TIME(MIN.) =   0.46    Tc(MIN.) =   10.58

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    130.00 =     530.00 FEET.

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

   FLOW PROCESS FROM NODE    130.00 TO NODE    130.00 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.) =   10.58

   RAINFALL INTENSITY(INCH/HR) =   3.36

   TOTAL STREAM AREA(ACRES) =     1.18

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.83

 ****************************************************************************
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   FLOW PROCESS FROM NODE    135.00 TO NODE    134.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7000

   S.C.S. CURVE NUMBER (AMC II) =  45

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   110.00

   UPSTREAM ELEVATION(FEET) =     26.30

   DOWNSTREAM ELEVATION(FEET) =     25.80

   ELEVATION DIFFERENCE(FEET) =      0.50

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.414

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    50.00

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.076

   SUBAREA RUNOFF(CFS) =      0.29

   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.29

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

   FLOW PROCESS FROM NODE    134.00 TO NODE    133.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =     25.80  DOWNSTREAM(FEET) =     24.70

   CHANNEL LENGTH THRU SUBAREA(FEET) =   220.00   CHANNEL SLOPE =  0.0050

   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =  99.000

   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.343

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7000

   S.C.S. CURVE NUMBER (AMC II) =  45

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.23

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.85

   AVERAGE FLOW DEPTH(FEET) =   0.06   TRAVEL TIME(MIN.) =   4.30

   Tc(MIN.) =   10.72

   SUBAREA AREA(ACRES) =     0.79       SUBAREA RUNOFF(CFS) =    1.85

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.700

   TOTAL AREA(ACRES) =        0.9         PEAK FLOW RATE(CFS) =       2.08

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.07   FLOW VELOCITY(FEET/SEC.) =   1.04

   LONGEST FLOWPATH FROM NODE    135.00 TO NODE    133.00 =     330.00 FEET.

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

   FLOW PROCESS FROM NODE    133.00 TO NODE    130.00 IS CODE =  31
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 ----------------------------------------------------------------------------

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =    22.30  DOWNSTREAM(FEET) =    21.50

   FLOW LENGTH(FEET) =   168.00   MANNING'S N =  0.011

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.8 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.85

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

   PIPE-FLOW(CFS) =       2.08

   PIPE TRAVEL TIME(MIN.) =   0.73    Tc(MIN.) =   11.44

   LONGEST FLOWPATH FROM NODE    135.00 TO NODE    130.00 =     498.00 FEET.

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

   FLOW PROCESS FROM NODE    130.00 TO NODE    130.00 IS CODE =   1

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

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

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

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

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =   11.44

   RAINFALL INTENSITY(INCH/HR) =   3.26

   TOTAL STREAM AREA(ACRES) =     0.89

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.08

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

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

       1        2.83    10.58        3.363          1.18

       2        2.08    11.44        3.256          0.89

   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        4.76    10.58       3.363

       2        4.83    11.44       3.256

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       4.83   Tc(MIN.) =   11.44

   TOTAL AREA(ACRES) =        2.1

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    130.00 =     530.00 FEET.

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

   FLOW PROCESS FROM NODE    130.00 TO NODE    120.00 IS CODE =  31
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 ----------------------------------------------------------------------------

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =    21.50  DOWNSTREAM(FEET) =    20.00

   FLOW LENGTH(FEET) =   300.00   MANNING'S N =  0.011

   DEPTH OF FLOW IN  15.0 INCH PIPE IS  11.6 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.74

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

   PIPE-FLOW(CFS) =       4.83

   PIPE TRAVEL TIME(MIN.) =   1.05    Tc(MIN.) =   12.50

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    120.00 =     830.00 FEET.

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

   FLOW PROCESS FROM NODE    120.00 TO NODE    120.00 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.) =   12.50

   RAINFALL INTENSITY(INCH/HR) =   3.15

   TOTAL STREAM AREA(ACRES) =     2.07

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.83

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

   FLOW PROCESS FROM NODE    125.00 TO NODE    124.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .5000

   S.C.S. CURVE NUMBER (AMC II) =  45

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   145.00

   UPSTREAM ELEVATION(FEET) =     25.60

   DOWNSTREAM ELEVATION(FEET) =     24.50

   ELEVATION DIFFERENCE(FEET) =      1.10

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    9.000

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    57.76

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.600

   SUBAREA RUNOFF(CFS) =      0.45

   TOTAL AREA(ACRES) =      0.25   TOTAL RUNOFF(CFS) =      0.45

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

   FLOW PROCESS FROM NODE    124.00 TO NODE    120.00 IS CODE =  51

Page 6



BMPR.RES

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =     24.50  DOWNSTREAM(FEET) =     22.20

   CHANNEL LENGTH THRU SUBAREA(FEET) =   475.00   CHANNEL SLOPE =  0.0048

   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =  99.000

   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.869

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7000

   S.C.S. CURVE NUMBER (AMC II) =  45

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.25

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.25

   AVERAGE FLOW DEPTH(FEET) =   0.11   TRAVEL TIME(MIN.) =   6.31

   Tc(MIN.) =   15.31

   SUBAREA AREA(ACRES) =     3.78       SUBAREA RUNOFF(CFS) =    7.59

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.688

   TOTAL AREA(ACRES) =        4.0         PEAK FLOW RATE(CFS) =       7.95

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.15   FLOW VELOCITY(FEET/SEC.) =   1.52

   LONGEST FLOWPATH FROM NODE    125.00 TO NODE    120.00 =     620.00 FEET.

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

   FLOW PROCESS FROM NODE    120.00 TO NODE    120.00 IS CODE =   1

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

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

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

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

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =   15.31

   RAINFALL INTENSITY(INCH/HR) =   2.87

   TOTAL STREAM AREA(ACRES) =     4.03

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      7.95

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

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

       1        4.83    12.50        3.150          2.07

       2        7.95    15.31        2.869          4.03

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY
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   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       11.31    12.50       3.150

       2       12.35    15.31       2.869

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      12.35   Tc(MIN.) =   15.31

   TOTAL AREA(ACRES) =        6.1

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    120.00 =     830.00 FEET.

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

   FLOW PROCESS FROM NODE    120.00 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) =    20.00  DOWNSTREAM(FEET) =    16.50

   FLOW LENGTH(FEET) =   270.00   MANNING'S N =  0.011

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  13.6 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.61

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

   PIPE-FLOW(CFS) =      12.35

   PIPE TRAVEL TIME(MIN.) =   0.52    Tc(MIN.) =   15.83

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    105.00 =    1100.00 FEET.

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

   FLOW PROCESS FROM NODE    105.00 TO NODE    105.00 IS CODE =   1

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

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

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

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   15.83

   RAINFALL INTENSITY(INCH/HR) =   2.82

   TOTAL STREAM AREA(ACRES) =     6.10

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     12.35

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

   FLOW PROCESS FROM NODE    115.00 TO NODE    114.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7000

   S.C.S. CURVE NUMBER (AMC II) =  45

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   115.00

   UPSTREAM ELEVATION(FEET) =     27.00

   DOWNSTREAM ELEVATION(FEET) =     26.10

   ELEVATION DIFFERENCE(FEET) =      0.90
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   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.975

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    58.48

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.205

   SUBAREA RUNOFF(CFS) =      0.44

   TOTAL AREA(ACRES) =      0.15   TOTAL RUNOFF(CFS) =      0.44

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

   FLOW PROCESS FROM NODE    114.00 TO NODE    105.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =     26.10  DOWNSTREAM(FEET) =     21.70

   CHANNEL LENGTH THRU SUBAREA(FEET) =   880.00   CHANNEL SLOPE =  0.0050

   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =  99.000

   MANNING'S FACTOR = 0.011   MAXIMUM DEPTH(FEET) =   1.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.880

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7000

   S.C.S. CURVE NUMBER (AMC II) =  45

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.61

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.59

   AVERAGE FLOW DEPTH(FEET) =   0.08   TRAVEL TIME(MIN.) =   9.23

   Tc(MIN.) =   15.20

   SUBAREA AREA(ACRES) =     3.06       SUBAREA RUNOFF(CFS) =    6.17

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.700

   TOTAL AREA(ACRES) =        3.2         PEAK FLOW RATE(CFS) =       6.47

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.11   FLOW VELOCITY(FEET/SEC.) =   1.87

   LONGEST FLOWPATH FROM NODE    115.00 TO NODE    105.00 =     995.00 FEET.

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

   FLOW PROCESS FROM NODE    105.00 TO NODE    105.00 IS CODE =   1

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

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

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

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =   15.20

   RAINFALL INTENSITY(INCH/HR) =   2.88

   TOTAL STREAM AREA(ACRES) =     3.21

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      6.47

 ****************************************************************************
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   FLOW PROCESS FROM NODE    110.00 TO NODE    109.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7000

   S.C.S. CURVE NUMBER (AMC II) =  45

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   105.00

   UPSTREAM ELEVATION(FEET) =     26.30

   DOWNSTREAM ELEVATION(FEET) =     25.60

   ELEVATION DIFFERENCE(FEET) =      0.70

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.112

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    55.00

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.166

   SUBAREA RUNOFF(CFS) =      0.29

   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.29

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

   FLOW PROCESS FROM NODE    109.00 TO NODE    105.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =     25.60  DOWNSTREAM(FEET) =     21.70

   CHANNEL LENGTH THRU SUBAREA(FEET) =   430.00   CHANNEL SLOPE =  0.0091

   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =  99.000

   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.205

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7000

   S.C.S. CURVE NUMBER (AMC II) =  45

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.06

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.23

   AVERAGE FLOW DEPTH(FEET) =   0.06   TRAVEL TIME(MIN.) =   5.84

   Tc(MIN.) =   11.95

   SUBAREA AREA(ACRES) =     1.56       SUBAREA RUNOFF(CFS) =    3.50

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.700

   TOTAL AREA(ACRES) =        1.7         PEAK FLOW RATE(CFS) =       3.72

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.09   FLOW VELOCITY(FEET/SEC.) =   1.50

   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    105.00 =     535.00 FEET.

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

   FLOW PROCESS FROM NODE    105.00 TO NODE    105.00 IS CODE =   1
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 ----------------------------------------------------------------------------

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

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

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

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:

   TIME OF CONCENTRATION(MIN.) =   11.95

   RAINFALL INTENSITY(INCH/HR) =   3.20

   TOTAL STREAM AREA(ACRES) =     1.66

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.72

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

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

       1       12.35    15.83        2.817          6.10

       2        6.47    15.20        2.880          3.21

       3        3.72    11.95        3.205          1.66

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

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

       1       19.66    11.95       3.205

       2       21.89    15.20       2.880

       3       21.95    15.83       2.817

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      21.95   Tc(MIN.) =   15.83

   TOTAL AREA(ACRES) =       11.0

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    105.00 =    1100.00 FEET.

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

   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) =    16.50  DOWNSTREAM(FEET) =    16.30

   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.011

   DEPTH OF FLOW IN  27.0 INCH PIPE IS  22.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.30

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

   PIPE-FLOW(CFS) =      21.95

   PIPE TRAVEL TIME(MIN.) =   0.13    Tc(MIN.) =   15.97

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    100.00 =    1150.00 FEET.
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 ****************************************************************************

   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.) =   15.97

   RAINFALL INTENSITY(INCH/HR) =   2.80

   TOTAL STREAM AREA(ACRES) =    10.97

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     21.95

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

   FLOW PROCESS FROM NODE    205.00 TO NODE    204.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

   S.C.S. CURVE NUMBER (AMC II) =  45

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   180.00

   UPSTREAM ELEVATION(FEET) =     20.00

   DOWNSTREAM ELEVATION(FEET) =     19.80

   ELEVATION DIFFERENCE(FEET) =      0.20

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =   10.423

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    50.00

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.387

   SUBAREA RUNOFF(CFS) =      0.30

   TOTAL AREA(ACRES) =      0.20   TOTAL RUNOFF(CFS) =      0.30

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

   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 IS CODE =  81

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.387

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

   S.C.S. CURVE NUMBER (AMC II) =  45

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.4500

   SUBAREA AREA(ACRES) =    0.90   SUBAREA RUNOFF(CFS) =    1.37

   TOTAL AREA(ACRES) =        1.1   TOTAL RUNOFF(CFS) =       1.68

   TC(MIN.) =   10.42

 ****************************************************************************
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   FLOW PROCESS FROM NODE    204.00 TO NODE    200.00 IS CODE =  52

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =     19.80  DOWNSTREAM(FEET) =     18.60

   CHANNEL LENGTH THRU SUBAREA(FEET) =   275.00   CHANNEL SLOPE =  0.0044

   CHANNEL FLOW THRU SUBAREA(CFS) =       1.68

   FLOW VELOCITY(FEET/SEC) =   1.10 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   4.18   Tc(MIN.) =   14.60

   LONGEST FLOWPATH FROM NODE    205.00 TO NODE    200.00 =     455.00 FEET.

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

   FLOW PROCESS FROM NODE    200.00 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) =    17.10  DOWNSTREAM(FEET) =    16.30

   FLOW LENGTH(FEET) =   220.00   MANNING'S N =  0.011

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.4 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.32

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

   PIPE-FLOW(CFS) =       1.68

   PIPE TRAVEL TIME(MIN.) =   1.11    Tc(MIN.) =   15.71

   LONGEST FLOWPATH FROM NODE    205.00 TO NODE    100.00 =     675.00 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.) =   15.71

   RAINFALL INTENSITY(INCH/HR) =   2.83

   TOTAL STREAM AREA(ACRES) =     1.10

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.68

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

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

       1       21.95    15.97        2.803         10.97

       2        1.68    15.71        2.829          1.10

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.
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   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

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

       1       23.43    15.71       2.829

       2       23.61    15.97       2.803

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      23.61   Tc(MIN.) =   15.97

   TOTAL AREA(ACRES) =       12.1

   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    100.00 =    1150.00 FEET.

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

   FLOW PROCESS FROM NODE    305.00 TO NODE    304.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

   S.C.S. CURVE NUMBER (AMC II) =  45

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   200.00

   UPSTREAM ELEVATION(FEET) =     21.00

   DOWNSTREAM ELEVATION(FEET) =     20.10

   ELEVATION DIFFERENCE(FEET) =      0.90

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =   10.423

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    50.00

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.387

   SUBAREA RUNOFF(CFS) =      0.30

   TOTAL AREA(ACRES) =      0.20   TOTAL RUNOFF(CFS) =      0.30

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

   FLOW PROCESS FROM NODE    304.00 TO NODE    304.00 IS CODE =  81

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.387

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

   S.C.S. CURVE NUMBER (AMC II) =  45

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.4500

   SUBAREA AREA(ACRES) =    2.09   SUBAREA RUNOFF(CFS) =    3.22

   TOTAL AREA(ACRES) =        2.3   TOTAL RUNOFF(CFS) =       3.52

   TC(MIN.) =   10.42

 ****************************************************************************
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   FLOW PROCESS FROM NODE    304.00 TO NODE    300.00 IS CODE =  52

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =     20.10  DOWNSTREAM(FEET) =     19.10

   CHANNEL LENGTH THRU SUBAREA(FEET) =    60.00   CHANNEL SLOPE =  0.0167

   CHANNEL FLOW THRU SUBAREA(CFS) =       3.52

   FLOW VELOCITY(FEET/SEC) =   2.51 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   0.40   Tc(MIN.) =   10.82

   LONGEST FLOWPATH FROM NODE    305.00 TO NODE    300.00 =     260.00 FEET.

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

   FLOW PROCESS FROM NODE    405.00 TO NODE    400.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

   S.C.S. CURVE NUMBER (AMC II) =  45

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    60.00

   UPSTREAM ELEVATION(FEET) =     24.00

   DOWNSTREAM ELEVATION(FEET) =     18.70

   ELEVATION DIFFERENCE(FEET) =      5.30

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.384

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.400

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

   SUBAREA RUNOFF(CFS) =      0.18

   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.18

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

   FLOW PROCESS FROM NODE    490.00 TO NODE    494.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7000

   S.C.S. CURVE NUMBER (AMC II) =  45

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00

   UPSTREAM ELEVATION(FEET) =     26.80

   DOWNSTREAM ELEVATION(FEET) =     25.40

   ELEVATION DIFFERENCE(FEET) =      1.40

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.781

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.400

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

   SUBAREA RUNOFF(CFS) =      0.31

   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.31

Page 15



BMPR.RES

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

   FLOW PROCESS FROM NODE    494.00 TO NODE    495.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =     25.40  DOWNSTREAM(FEET) =     23.20

   CHANNEL LENGTH THRU SUBAREA(FEET) =    75.00   CHANNEL SLOPE =  0.0293

   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =  99.000

   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.242

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7000

   S.C.S. CURVE NUMBER (AMC II) =  45

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.55

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.24

   AVERAGE FLOW DEPTH(FEET) =   0.02   TRAVEL TIME(MIN.) =   1.01

   Tc(MIN.) =    5.79

   SUBAREA AREA(ACRES) =     0.16       SUBAREA RUNOFF(CFS) =    0.48

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.700

   TOTAL AREA(ACRES) =        0.3         PEAK FLOW RATE(CFS) =       0.77

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.03   FLOW VELOCITY(FEET/SEC.) =   1.33

   LONGEST FLOWPATH FROM NODE    490.00 TO NODE    495.00 =     145.00 FEET.

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

   FLOW PROCESS FROM NODE    495.00 TO NODE    500.00 IS CODE =  31

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =    18.30  DOWNSTREAM(FEET) =    17.50

   FLOW LENGTH(FEET) =    80.00   MANNING'S N =  0.011

   DEPTH OF FLOW IN   9.0 INCH PIPE IS   4.0 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.02

   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       0.77

   PIPE TRAVEL TIME(MIN.) =   0.33    Tc(MIN.) =    6.12

   LONGEST FLOWPATH FROM NODE    490.00 TO NODE    500.00 =     225.00 FEET.

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

   FLOW PROCESS FROM NODE    500.00 TO NODE    500.00 IS CODE =   1

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

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

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

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
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   TIME OF CONCENTRATION(MIN.) =    6.12

   RAINFALL INTENSITY(INCH/HR) =   4.16

   TOTAL STREAM AREA(ACRES) =     0.26

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.77

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

   FLOW PROCESS FROM NODE    510.00 TO NODE    509.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .5000

   S.C.S. CURVE NUMBER (AMC II) =  45

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00

   UPSTREAM ELEVATION(FEET) =     25.00

   DOWNSTREAM ELEVATION(FEET) =     23.40

   ELEVATION DIFFERENCE(FEET) =      1.60

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    7.667

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.800

   SUBAREA RUNOFF(CFS) =      0.47

   TOTAL AREA(ACRES) =      0.25   TOTAL RUNOFF(CFS) =      0.47

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

   FLOW PROCESS FROM NODE    509.00 TO NODE    500.00 IS CODE =  62

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

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

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

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

   UPSTREAM ELEVATION(FEET) =   23.40  DOWNSTREAM ELEVATION(FEET) =   22.10

   STREET LENGTH(FEET) =   360.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 27.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  22.00

   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) =       1.45

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.32

     HALFSTREET FLOOD WIDTH(FEET) =    9.86

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.33

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.43

   STREET FLOW TRAVEL TIME(MIN.) =   4.51   Tc(MIN.) =   12.18
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    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.182

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .5000

   S.C.S. CURVE NUMBER (AMC II) =  45

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.500

   SUBAREA AREA(ACRES) =    1.22      SUBAREA RUNOFF(CFS) =    1.94

   TOTAL AREA(ACRES) =        1.5        PEAK FLOW RATE(CFS) =       2.34

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.37   HALFSTREET FLOOD WIDTH(FEET) =  12.00

   FLOW VELOCITY(FEET/SEC.) =  1.50   DEPTH*VELOCITY(FT*FT/SEC.) =   0.55

   LONGEST FLOWPATH FROM NODE    510.00 TO NODE    500.00 =     440.00 FEET.

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

   FLOW PROCESS FROM NODE    500.00 TO NODE    500.00 IS CODE =   1

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

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

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

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =   12.18

   RAINFALL INTENSITY(INCH/HR) =   3.18

   TOTAL STREAM AREA(ACRES) =     1.47

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.34

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

   FLOW PROCESS FROM NODE    515.00 TO NODE    514.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .5000

   S.C.S. CURVE NUMBER (AMC II) =  45

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00

   UPSTREAM ELEVATION(FEET) =     34.80

   DOWNSTREAM ELEVATION(FEET) =     31.40

   ELEVATION DIFFERENCE(FEET) =      3.40

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.889

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    92.00

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.933

   SUBAREA RUNOFF(CFS) =      0.45

   TOTAL AREA(ACRES) =      0.23   TOTAL RUNOFF(CFS) =      0.45

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

   FLOW PROCESS FROM NODE    514.00 TO NODE    500.00 IS CODE =  62
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 ----------------------------------------------------------------------------

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

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

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

   UPSTREAM ELEVATION(FEET) =   31.40  DOWNSTREAM ELEVATION(FEET) =   22.10

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

   STREET HALFWIDTH(FEET) = 27.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  22.00

   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) =       1.53

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.26

     HALFSTREET FLOOD WIDTH(FEET) =    6.76

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.66

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.70

   STREET FLOW TRAVEL TIME(MIN.) =   2.82   Tc(MIN.) =    9.71

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.493

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .5000

   S.C.S. CURVE NUMBER (AMC II) =  45

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.500

   SUBAREA AREA(ACRES) =    1.23      SUBAREA RUNOFF(CFS) =    2.15

   TOTAL AREA(ACRES) =        1.5        PEAK FLOW RATE(CFS) =       2.55

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.30   HALFSTREET FLOOD WIDTH(FEET) =   8.57

   FLOW VELOCITY(FEET/SEC.) =  2.99   DEPTH*VELOCITY(FT*FT/SEC.) =   0.89

   LONGEST FLOWPATH FROM NODE    515.00 TO NODE    500.00 =     550.00 FEET.

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

   FLOW PROCESS FROM NODE    500.00 TO NODE    500.00 IS CODE =   1

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

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

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

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

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:

   TIME OF CONCENTRATION(MIN.) =    9.71

   RAINFALL INTENSITY(INCH/HR) =   3.49

   TOTAL STREAM AREA(ACRES) =     1.46
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   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.55

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

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

       1        0.77     6.12        4.164          0.26

       2        2.34    12.18        3.182          1.47

       3        2.55     9.71        3.493          1.46

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

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

       1        3.56     6.12       4.164

       2        5.06     9.71       3.493

       3        5.25    12.18       3.182

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       5.25   Tc(MIN.) =   12.18

   TOTAL AREA(ACRES) =        3.2

   LONGEST FLOWPATH FROM NODE    515.00 TO NODE    500.00 =     550.00 FEET.

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

   FLOW PROCESS FROM NODE    500.00 TO NODE    600.00 IS CODE =  31

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

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

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

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

   ELEVATION DATA: UPSTREAM(FEET) =    17.20  DOWNSTREAM(FEET) =    15.40

   FLOW LENGTH(FEET) =   750.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.33

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

   PIPE-FLOW(CFS) =       5.25

   PIPE TRAVEL TIME(MIN.) =   3.76    Tc(MIN.) =   15.94

   LONGEST FLOWPATH FROM NODE    515.00 TO NODE    600.00 =    1300.00 FEET.

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

   FLOW PROCESS FROM NODE    600.00 TO NODE    600.00 IS CODE =   1

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

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

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

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   15.94

   RAINFALL INTENSITY(INCH/HR) =   2.81
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   TOTAL STREAM AREA(ACRES) =     3.19

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      5.25

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

   FLOW PROCESS FROM NODE    510.00 TO NODE    604.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .5000

   S.C.S. CURVE NUMBER (AMC II) =  45

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    60.00

   UPSTREAM ELEVATION(FEET) =     25.00

   DOWNSTREAM ELEVATION(FEET) =     23.50

   ELEVATION DIFFERENCE(FEET) =      1.50

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.164

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.151

   SUBAREA RUNOFF(CFS) =      0.21

   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.21

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

   FLOW PROCESS FROM NODE    604.00 TO NODE    600.00 IS CODE =  51

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

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =     23.50  DOWNSTREAM(FEET) =     20.30

   CHANNEL LENGTH THRU SUBAREA(FEET) =   120.00   CHANNEL SLOPE =  0.0267

   CHANNEL BASE(FEET) =   20.00   "Z" FACTOR =  50.000

   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   0.50

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.788

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (14.5 DU/AC OR LESS) RUNOFF COEFFICIENT = .5000

   S.C.S. CURVE NUMBER (AMC II) =  45

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.53

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.26

   AVERAGE FLOW DEPTH(FEET) =   0.02   TRAVEL TIME(MIN.) =   1.59

   Tc(MIN.) =    7.75

   SUBAREA AREA(ACRES) =     0.34       SUBAREA RUNOFF(CFS) =    0.64

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.500

   TOTAL AREA(ACRES) =        0.4         PEAK FLOW RATE(CFS) =       0.83

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.03   FLOW VELOCITY(FEET/SEC.) =   1.41

   LONGEST FLOWPATH FROM NODE    510.00 TO NODE    600.00 =     180.00 FEET.

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

   FLOW PROCESS FROM NODE    600.00 TO NODE    600.00 IS CODE =   1
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 ----------------------------------------------------------------------------

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

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

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

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    7.75

   RAINFALL INTENSITY(INCH/HR) =   3.79

   TOTAL STREAM AREA(ACRES) =     0.44

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.83

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

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

       1        5.25    15.94        2.806          3.19

       2        0.83     7.75        3.788          0.44

   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        4.72     7.75       3.788

       2        5.87    15.94       2.806

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       5.87   Tc(MIN.) =   15.94

   TOTAL AREA(ACRES) =        3.6

   LONGEST FLOWPATH FROM NODE    515.00 TO NODE    600.00 =    1300.00 FEET.

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        3.6  TC(MIN.) =     15.94

   PEAK FLOW RATE(CFS)   =       5.87

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

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

   END OF RATIONAL METHOD ANALYSIS
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PROPOSED MITIGATED HYDROLOGY 

CALCULATIONS 

  



Job Name:

Job #:

Run Name:

Date:  

MITIGATED PROPOSED HYDROLOGY - 100 YR

Code Elev 1 Elev 2 Length Runoff Area Comments
(feet) (feet) (feet) Coeff. (ac.) 1 2 3

140 139 2 27.4 27.3 100.0 0.70 0.15 Basin A-1:  Initial Area
139 138 5 27.3 24.7 260.0 0.70 1.03 Open Channel Flow
138 130 3 22.3 20.0 170.0 Pipe Flow
130 130 1 Confluence:  1 of 2

135 134 2 26.3 25.8 110.0 0.70 0.10 Basin A-2:  Initial Area 
134 133 5 25.8 24.7 220.0 0.70 0.79 Open Channel Flow
133 130 3 22.3 21.5 168.0 Pipe Flow
130 130 1 Confluence:  2 of 2

130 120 3 21.5 20.0 300.0 Pipe Flow
120 120 1 Confluence:  1 of 2

125 124 2 25.6 24.5 145.0 0.70 0.25 Basin A-3:  Initial Area 
124 120 5 24.5 22.2 475.0 0.70 3.78 Open Channel Flow
120 120 1 Confluence:  2 of 2

120 105 3 20.0 16.5 270.0 Pipe Flow
105 105 1 Confluence:  1 of 3

115 114 2 27.0 26.1 115.0 0.70 0.15 Basin A-4:  Initial Area 
114 105 5 26.1 21.7 880.0 0.70 3.06 Open Channel Flow
105 105 1 Confluence:  2 of 3

110 109 2 26.3 25.6 105.0 0.70 0.10 Basin A-5:  Initial Area 
109 105 5 25.6 21.7 430.0 0.70 1.56 Open Channel Flow

105 105 1 Confluence:  3 of 3

10.97 Total Tributary Area to Basin

105 105 7 A=10.97 Tc=15.83 Q=15.86 10.97 Detention Basin Outflow
105 100 3 16.5 16.3 50.0 Pipe Flow
100 100 1 Confluence:  1 of 2

205 204 2 20.0 19.8 180.0 0.45 0.20 Basin B:  Initial Area 
204 204 8 0.45 0.90 Addition Subarea
204 200 5 19.8 18.6 275.0 Open Channel Flow

200 100 3 17.1 16.3 220.0 Pipe Flow

100 100 1 Confluence:  2 of 2: POC1

12.07 Total Tributary Area to POC1

305 304 2 21.0 20.1 200.0 0.45 0.20 Basin C:  Initial Area 

304 304 8 0.45 2.11 Addition Subarea

304 300 5 20.1 19.1 60.0 Open Channel Flow: POC2
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BMPRMIT.RES

 ____________________________________________________________________________

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

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT

                          2003,1985,1981 HYDROLOGY MANUAL

          (c) Copyright 1982-2014 Advanced Engineering Software (aes)

              Ver. 21.0 Release Date: 06/01/2014  License ID 1355

                            Analysis prepared by:

                              Fuscoe Engineering                             

                             6390 Greenwich Drive                            

                                  Suite 170                                  

                             San Diego, CA 92122                             

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

 * BELLA MAR                                                                *

 * MITIGATED DEVELOPED CONDITIONS - 100 YR                                  *

 * DETENTION AT NODE 105                                                    *

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

   FILE NAME: BMPRMIT.DAT                                       

   TIME/DATE OF STUDY: 07:38 02/13/2019

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

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

   USER SPECIFIED STORM EVENT(YEAR) = 100.00

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00

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

   RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000

   *USER SPECIFIED:

   NUMBER OF [TIME,INTENSITY] DATA PAIRS = 20

    1)   5.000;  4.400

    2)   6.000;  4.200

    3)   7.000;  3.900

    4)   8.000;  3.750

    5)   9.000;  3.600

    6)  10.000;  3.450

    7)  11.000;  3.300

    8)  12.000;  3.200

    9)  14.000;  3.000

   10)  15.000;  2.900

   11)  16.000;  2.800

   12)  17.000;  2.700

   13)  19.000;  2.600

   14)  20.000;  2.550

   15)  25.000;  2.230
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BMPRMIT.RES

   16)  30.000;  2.000

   17)  40.000;  1.700

   18)  50.000;  1.500

   19)  60.000;  1.310

   20) 120.000;  0.860

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

   NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

   *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   27.0     22.0    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    105.00 TO NODE    105.00 IS CODE =   7

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

   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

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

   USER-SPECIFIED VALUES ARE AS FOLLOWS:

   TC(MIN) =  15.83   RAIN INTENSITY(INCH/HOUR) =  2.82

   TOTAL AREA(ACRES) =    10.97   TOTAL RUNOFF(CFS) =     15.86

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

   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) =    16.50  DOWNSTREAM(FEET) =    16.30

   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.011

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  19.4 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.82

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

   PIPE-FLOW(CFS) =      15.86

   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =   15.97

   LONGEST FLOWPATH FROM NODE      0.00 TO NODE    100.00 =      50.00 FEET.

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

   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1

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

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

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   15.97

   RAINFALL INTENSITY(INCH/HR) =   2.80

   TOTAL STREAM AREA(ACRES) =    10.97

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     15.86

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

   FLOW PROCESS FROM NODE    205.00 TO NODE    204.00 IS CODE =  21

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

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

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

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   180.00

   UPSTREAM ELEVATION(FEET) =     20.00

   DOWNSTREAM ELEVATION(FEET) =     19.80

   ELEVATION DIFFERENCE(FEET) =      0.20

   URBAN SUBAREA OVERLAND TIME OF FLOW(MIN.) =   10.423

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    50.00

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.387

   SUBAREA RUNOFF(CFS) =      0.30

   TOTAL AREA(ACRES) =      0.20   TOTAL RUNOFF(CFS) =      0.30

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

   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 IS CODE =  81

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

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

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

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.387

   *USER SPECIFIED(SUBAREA):

   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500

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

   AREA-AVERAGE RUNOFF COEFFICIENT = 0.4500

   SUBAREA AREA(ACRES) =    0.90   SUBAREA RUNOFF(CFS) =    1.37

   TOTAL AREA(ACRES) =        1.1   TOTAL RUNOFF(CFS) =       1.68

   TC(MIN.) =   10.42

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

   FLOW PROCESS FROM NODE    204.00 TO NODE    200.00 IS CODE =  52

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

   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
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   >>>>>TRAVELTIME THRU SUBAREA<<<<<

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

   ELEVATION DATA: UPSTREAM(FEET) =     19.80  DOWNSTREAM(FEET) =     18.60

   CHANNEL LENGTH THRU SUBAREA(FEET) =   275.00   CHANNEL SLOPE =  0.0044

   CHANNEL FLOW THRU SUBAREA(CFS) =       1.68

   FLOW VELOCITY(FEET/SEC) =   1.10 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   4.18   Tc(MIN.) =   14.60

   LONGEST FLOWPATH FROM NODE    205.00 TO NODE    200.00 =     455.00 FEET.

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

   FLOW PROCESS FROM NODE    200.00 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) =    17.10  DOWNSTREAM(FEET) =    16.30

   FLOW LENGTH(FEET) =   220.00   MANNING'S N =  0.011

   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.4 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.32

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

   PIPE-FLOW(CFS) =       1.68

   PIPE TRAVEL TIME(MIN.) =   1.11    Tc(MIN.) =   15.71

   LONGEST FLOWPATH FROM NODE    205.00 TO NODE    100.00 =     675.00 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.) =   15.71

   RAINFALL INTENSITY(INCH/HR) =   2.83

   TOTAL STREAM AREA(ACRES) =     1.10

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.68

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

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

       1       15.86    15.97        2.803         10.97

       2        1.68    15.71        2.829          1.10

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY
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   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       17.27    15.71       2.829

       2       17.52    15.97       2.803

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      17.52   Tc(MIN.) =   15.97

   TOTAL AREA(ACRES) =       12.1

   LONGEST FLOWPATH FROM NODE    205.00 TO NODE    100.00 =     675.00 FEET.

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

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =       12.1  TC(MIN.) =     15.97

   PEAK FLOW RATE(CFS)   =      17.52

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

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

   END OF RATIONAL METHOD ANALYSIS
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Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Project: Bella Mar.gpw Tuesday, 02 / 12 / 2019

Hyd. Origin Description

Legend

1 Manual Unmitigated Inflow

2 Reservoir Mitigated



Hydrograph Summary Report

3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Manual 21.95 16 256 69,648 ------ ------ ------ Unmitigated Inflow

2 Reservoir 15.86 16 256 69,644 1 20.51 8,446 Mitigated

Bella Mar.gpw Return Period: 100 Year Tuesday, 02 / 12 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 02 / 12 / 2019

Hyd. No. 1

Unmitigated Inflow

Hydrograph type =  Manual Peak discharge =  21.95 cfs
Storm frequency =  100 yrs Time to peak =  256 min
Time interval =  16 min Hyd. volume =  69,648 cuft

4

0 64 128 192 256 320 384

Q (cfs)

0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00

20.00 20.00

24.00 24.00

Q (cfs)

Time (min)

Unmitigated Inflow

Hyd. No. 1 -- 100 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 02 / 12 / 2019

Hyd. No. 2

Mitigated

Hydrograph type =  Reservoir Peak discharge =  15.86 cfs
Storm frequency =  100 yrs Time to peak =  256 min
Time interval =  16 min Hyd. volume =  69,644 cuft
Inflow hyd. No. =  1 - Unmitigated Inflow Max. Elevation =  20.51 ft
Reservoir name =  Detention Max. Storage =  8,446 cuft

Storage Indication method used.

5

0 64 128 192 256 320 384 448
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0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00
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24.00 24.00

Q (cfs)

Time (min)

Mitigated

Hyd. No. 2 -- 100 Year

Hyd No. 2 Hyd No. 1 Total storage used = 8,446 cuft



Pond Report 6

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Tuesday, 02 / 12 / 2019

Pond No. 2 -  Detention

Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 19.70 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 19.70 12,740 0 0
0.10 19.80 13,045 1,289 1,289
0.20 19.90 13,350 1,320 2,609
0.30 20.00 13,660 1,351 3,960
0.40 20.10 13,965 1,381 5,341
0.50 20.20 14,273 1,412 6,753
0.60 20.30 14,581 1,443 8,195
0.70 20.40 14,890 1,474 9,669
0.80 20.50 15,200 1,505 11,173
0.90 20.60 15,510 1,536 12,709
1.00 20.70 15,820 1,567 14,275
1.10 20.80 16,132 1,598 15,873
1.20 20.90 16,444 1,629 17,502
1.30 21.00 16,756 1,660 19,162
1.40 21.10 17,069 1,691 20,853
1.50 21.20 17,382 1,723 22,576

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 0.00 0.00 0.00

Span (in) =  24.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  16.35 0.00 0.00 0.00

Length (ft) =  10.00 0.00 0.00 0.00

Slope (%) =  0.50 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  9.83 0.00 0.00 0.00

Crest El. (ft) =  19.70 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 19.70 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.10 1,289 19.80 23.19 ic --- --- --- 1.04 --- --- --- --- --- 1.035
0.20 2,609 19.90 23.19 ic --- --- --- 2.93 --- --- --- --- --- 2.928
0.30 3,960 20.00 23.19 ic --- --- --- 5.38 --- --- --- --- --- 5.379
0.40 5,341 20.10 23.19 ic --- --- --- 8.28 --- --- --- --- --- 8.281
0.50 6,753 20.20 23.19 ic --- --- --- 11.57 --- --- --- --- --- 11.57
0.60 8,195 20.30 23.19 ic --- --- --- 15.21 --- --- --- --- --- 15.21
0.70 9,669 20.40 23.19 ic --- --- --- 19.17 --- --- --- --- --- 19.17
0.80 11,173 20.50 23.35 ic --- --- --- 23.35 s --- --- --- --- --- 23.35
0.90 12,709 20.60 24.92 ic --- --- --- 24.92 s --- --- --- --- --- 24.92
1.00 14,275 20.70 25.94 ic --- --- --- 25.93 s --- --- --- --- --- 25.93
1.10 15,873 20.80 26.74 ic --- --- --- 26.74 s --- --- --- --- --- 26.74
1.20 17,502 20.90 27.42 ic --- --- --- 27.42 s --- --- --- --- --- 27.42
1.30 19,162 21.00 28.02 ic --- --- --- 28.02 s --- --- --- --- --- 28.02
1.40 20,853 21.10 28.57 ic --- --- --- 28.56 s --- --- --- --- --- 28.56
1.50 22,576 21.20 29.07 ic --- --- --- 29.07 s --- --- --- --- --- 29.07
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00300 ft/ft

Diameter 1.50 ft

Discharge 5.87 ft³/s

Results

Normal Depth 1.26 ft

Flow Area 1.58 ft²

Wetted Perimeter 3.47 ft

Hydraulic Radius 0.46 ft

Top Width 1.10 ft

Critical Depth 0.94 ft

Percent Full 83.9 %

Critical Slope 0.00616 ft/ft

Velocity 3.71 ft/s

Velocity Head 0.21 ft

Specific Energy 1.47 ft

Froude Number 0.55

Maximum Discharge 6.19 ft³/s

Discharge Full 5.75 ft³/s

Slope Full 0.00312 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 83.92 %

Downstream Velocity Infinity ft/s

Hydraulic Calculation for Public 18" RCP SD in Hollister

2/13/2019 11:14:45 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.26 ft

Critical Depth 0.94 ft

Channel Slope 0.00300 ft/ft

Critical Slope 0.00616 ft/ft

Hydraulic Calculation for Public 18" RCP SD in Hollister

2/13/2019 11:14:45 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00300 ft/ft

Normal Depth 1.26 ft

Diameter 1.50 ft

Discharge 5.87 ft³/s

Cross Section Image

Cross Section for Public 18" RCP SD in Hollister

2/13/2019 11:16:27 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page
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ATTACHMENT 1
SITE PLAN
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ATTACHMENT 2
CALTRANS AS-BUILT
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ATTACHMENT 3 :
FLOOD INSURANCE
STUDY
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FLOOD INSURANCE STUDY MAY 16, 2012
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FEMA FLOOD MAP 
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FEMA FLOOD STUDIES 
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SAN DIEGO COUNTY,
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DEL MAR, CITY OF 060288
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LA MESA, CITY OF 060292
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TABLE 8: SUMMARY OF PEAK DISCHARGES 

  Peak Discharges (cubic feet per second) 

Flooding Source and Location Drainage Area 
(sq. miles) 

10% Annual-
Chance 

2% Annual-
Chance 

1% Annual-
Chance 

0.2% Annual-
Chance 

At 19th Street -- -- -- 8644 -- 

At Elm Avenue 2.45 -- -- 7964 -- 

At Coronado Avenue 2.33 -- -- 6984 -- 

At Hollister Street 1.99 -- -- 4964 -- 

At 25th Street/Interstate 5 1.71 --28 -- 4564 -- 

At San Diego and Arizona Eastern Railroad 1.40 555 860 1,015 2,295 

North Avenue Tributary      

Approximately 1,730 feet upstream of North 
Broadway 0.5 --29 -- 440 -- 

North Branch Poway Creek      

At Sycamore Canyon Road 4.5 650 2,000 3,000 7,200 

North Tributary to Santa Maria      

At Mouth 1.6 100 600 1,100 2,900 

Olive Creek      

At Mouth 1.0 -- -- 1,370 -- 

                                                      

 
-- Data Not Available 
4  Decrease Due to Construction of “Lot 6 Detention Basin” Upstream of Railroad 
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CROSS SECTION DISTANCE1 WIDTH (FEET)

SECTION 
AREA 

(SQUARE 
FEET)

MEAN 
VELOCITY 
(FEET PER 
SECOND)

REGULATORY WITHOUT 
FLOODWAY

WITH 
FLOODWAY INCREASE

Otay River
A 0 2,533 4,688 4.7 13.2 13.2 13.2 0.0  

B 1,390 2,110 9,474 2.3 15.2 15.2 16.1 0.9
C 2,490 2,300 4,084 5.4 16.3 16.3 16.8 0.5
D 3,720 1,662 7,917 2.8 18.2 18.2 18.9 0.7
E 4,040 642 1,928 11.4 19.3 19.3 19.4 0.1
F 4,270 722 3,819 5.8 20.6 20.6 20.6 0.0
G 5,100 641 2,883 7.6 24.0 24.0 24.0 0.0
H 5,350 360 1,767 12.4 25.7 25.7 25.7 0.0
I 5,390 320 2,711 8.1 28.0 28.0 28.0 0.0
J 5,500 304 2,359 9.3 28.9 28.9 28.9 0.0
K 5,600 440 4,010 5.5 30.8 30.8 30.8 0.0
L 5 880 740 4 511 4 9 30 8 30 8 30 9 0 1

FLOODWAY 1-PERCENT-ANNUAL-CHANCE FLOOD
WATER-SURFACE ELEVATION (FEET NAVD)FLOODING SOURCE

L 5,880 740 4,511 4.9 30.8 30.8 30.9 0.1
M 6,280 1,020 7,451 2.9 30.9 30.9 31.5 0.6
N 6,610 1,225 7,933 2.8 30.9 30.9 31.7 0.8
O 7,012 1,243 4,824 4.6 32.8 32.8 32.9 0.1
P 7,330 1,035 3,833 5.7 33.3 33.3 33.8 0.5
Q 7,670 1,204 6,208 3.5 34.3 34.3 35.3 1.0
R 8,780 451 3,132 7.0 36.4 36.4 37.3 0.9
S 8,875 432 2,553 8.6 36.6 36.6 37.6 1.0
T 9,525 1,060 7,231 3.0 39.7 39.7 39.9 0.2
U 10,375 1,110 9,424 2.3 40.1 40.1 40.3 0.2
V 11,275 935 8,841 2.5 40.3 40.3 40.5 0.2
W 11,825 917 8,300 2.6 40.3 40.3 40.6 0.3
X 12,085 670 6,494 3.4 40.4 40.4 40.7 0.3
Y 12,395 403 1,798 12.2 42.9 42.9 42.9 0.0
Z 12,579 476 3,279 6.8 45.4 45.4 45.4 0.0

1
Feet above Cross Section A 

      FEDERAL EMERGENCY MANAGEMENT AGENCY

     SAN DIEGO COUNTY, CA
     AND INCORPORATED AREAS

FLOODWAY DATA

OTAY RIVER

TABLE X
TABLE 8
TABLE X
TABLE 13 OTAY RIVER

TABLE X
TABLE 8
TABLE X
TABLE 13
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Rectangle



125 

3.3 Vertical Datum 
 
All FIS reports and FIRMs are referenced to a specific vertical datum.  The vertical datum 
provides a starting point against which flood, ground, and structure elevations can be referenced 
and compared.  Until recently, the standard vertical datum in use for newly created or revised FIS 
reports and FIRMs was the National Geodetic Vertical Datum of 1929 (NGVD).  With the 
finalization of the North American Vertical Datum of 1988 (NAVD), many FIS reports and 
FIRMs are being prepared using NAVD as the referenced vertical datum. 
 
All flood elevations shown in this FIS report and on the FIRM are referenced to NAVD, 
with exception of two panels: 06073C2151F and 06073C2152F. These panels were not 
updated with this revision and are referenced to NGVD. Flooding sources on the non-
updated FIRMs include Nestor Creek, Otay River, San Diego Bay, Telegraph Canyon 
Creek, and Tijuana River. The profile panels and floodway data tables that contain 
information corresponding with the non-updated panels have been included in NGVD, in 
addition to all of the data being presented in NAVD.  Structure and ground elevations in 
the community must, therefore, be referenced to NAVD.  It is important to note that 
adjacent communities may be referenced to NGVD.  This may result in differences in 
Base (1-percent-annual-chance) Flood Elevations (BFEs) across the corporate limits 
between the communities. The conversion factor for each flooding source studied by detailed 
methods is shown below in Table 12 “Flooding Source Conversion Factor.” 
 

TABLE 12: FLOODING SOURCE DATUM SHIFT VALUES 
Stream Name Elevation (feet NAVD above NGVD) 

Adobe Creek +2.2 

Agua Hedionda Creek +2.2 

Agua Hedionda Creek (At City of Carlsbad) +2.2 

Agua Hedionda Creek (At City of Vista) +2.3 

Alvarado Creek +2.1 

Beaver Hollow Creek +2.2 

Beeler Creek +2.1 

Broadway Creek +2.1 

Buena Creek +2.3 

Buena Vista Creek +2.3 

Buena Vista Creek Tributary 1 +2.3 

Buena Vista Creek Tributary 3 +2.3 

Calavera Creek +2.2 

Carmel Valley Creek +2.1 

Carroll Canyon Creek +2.1 

Coleman Creek +2.5 

County Ditch Creek +2.1 
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TABLE 12: FLOODING SOURCE DATUM SHIFT VALUES 

Stream Name Elevation (feet NAVD above NGVD) 
Moosa Creek (North Branch) +2.3 
Moosa Creek (South Branch) +2.3 

Murphy Canyon Creek +2.1 
Murray Canyon Creek +2.1 

Nestor Creek +2.1 
North Avenue Tributary +2.3 

North Branch Poway Creek +2.1 
North Tributary to Santa Maria Creek +2.2 

Olive Creek +2.4 
Otay River +2.2 

Pala Mesa Creek +2.2 
Paradise Creek +2.1 

Paradise Creek – Valley Road Branch +2.1 
Pilgrim Creek +2.3 

Poggi Canyon Creek +2.2 
Pomerado Creek +2.1 

Poway Creek +2.1 
Rainbow Creek (Main Branch) +2.3 
Rainbow Creek (West Branch) +2.3 

Rattlesnake Creek +2.1 
Rattlesnake Creek Split Flow at Heritage Hills +2.1 
Rattlesnake Creek Split Flow at Midland Road +2.1 

Reidy Creek +2.3 
Reidy Creek Split Flow +2.3 

Rice Canyon Creek +2.1 
Rincon Avenue Tributary +2.3 

Rose Canyon Creek +2.1 
Samagutuma Creek +2.4 

San Clemente Canyon Creek +2.1 
San Diego Bay +2.2 

San Diego River +2.1 
San Dieguito River +2.1 

San Elijo Creek +2.2 
San Luis Rey River +2.3 
San Marcos Creek +2.3 

San Marcos Creek (Below Lake San Marcos) +2.3 
San Marcos Creek Highway 78 Split Flow +2.3 
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