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SITE AND PROJECT DESCRIPTION: 

 

This drainage study has been prepared as part of the Grading Permit submittal requirements for 

the AutoZone project.  The project consists of construction of one 7,380 square foot commercial 

building with parking lot, hardscape and landscaping on a 0.850 acre parcel.  In addition, a 

private access road will be constructed to the north of the property to provide delivery truck 

access to the building.  The private access road will be accessed off the unnamed private road 

serving the Tractor Supply property along with existing residential properties to the west and will 

terminate south of the Old Mirar De Valle Road.  The site is located east of Interstate 15 on 

Valley Center Road between Woods Valley Road and Lilac Road in Valley Center, California.  

The site can be accessed from an unnamed private road that runs east – west from Valley Center 

Road located adjacent to the southerly properly line.  The site is bound by Old Mirar De Valle to 

the north, Valley Center Road to the east, commercial development (future Tractor Supply) to 

the south and future residential to the west.  See Figure No. 1 for Vicinity Map.  See Figures 2A 

and 2B Existing and Proposed Hydrology Maps attached at the end of this report for the on-site 

and tributary offsite drainage basins.  A Storm Water Quality Management Plan (SWQMP) will 

be prepared as a separate document and included with the plan submittal to address both pre-and 

post-construction BMPs.   

 

The adjacent land uses are commercial to the south (future Tractor Supply) and east and 

undeveloped (future residential) to the north and west.  Tributary drainage areas of 

approximately 1.2 acres extend to the south and west into the low density single-family 

developed area which is predominately undeveloped with a few homesites with typical 

landscaping.   

 

The pre-project site topography is characterized by gentle slopes.  The pre-project site 

topography descends in a northerly and easterly direction.  The highest elevation at the southwest 

corner is approximately 1316.2 feet and the lowest elevation near the northeast corner of the site 

is approximately 1303.0.  The topographic source for the project was a site topographic survey 

prepared by Alidade Engineering in October, 2016 combined with the assumed as-built condition 

of the Tractor Supply property to the south based upon construction drawings prepared by 

Alidade Engineering dated January, 2017.  County of San Diego 200-scale topographic map 

sheet number 378-1755 was utilized to supplement the offsite topography along with an aerial 

topo survey performed by SanLo Aerial dated September, 2010 to aid in determining the offsite 

tributary drainage basins.   

 

METHODOLOGY 

 

This drainage study has been prepared in accordance with the current County of San Diego 

regulations and procedures.  All storm water calculations were based on the 100-year storm 

event.  The AES Rational Method Hydrology Computer Program (Version 17.0), developed by 

Advanced Engineering Software, was utilized to compute the onsite runoff for the developed 

condition in order to properly size the on-site drainage facilities (inlets, catch basins and pipes).  

The proposed biofiltration basin and underground storm water detention system were sized by 

REC Consultants.   See Appendix 9 for the 100-year routing analysis.  The following references 

have been used in preparation of this report: 





 

 

(1) San Diego County Hydrology Manual, June, 2003. 

(2) San Diego County Hydraulic Design Manual, September 2014. 

(3) Kings Handbook of Hydraulics, E.F. Brater & H.W. King, 6
th

 Ed., 1976. 

(4) County of San Diego BMP Design Manual, February, 2016. 
 

 

HYDROLOGIC ANALYSIS: 

 

The Rational Method is the most widely used hydrologic model for estimating peak runoff rates.  

Applied to small urban and semi-urban areas with drainage areas less than one square mile, the 

Rational Method relates storm rainfall intensity, a runoff coefficient, and drainage area to peak 

runoff rate.  This relationship is expressed by the following equation: 

 

Q =  C*I*A where: 

Q =  The peak runoff rate in cubic feet per second at the point of analysis. 

C = A runoff coefficient representing the area-averaged ratio of runoff to rainfall 

intensity. 

I =  The time-averaged rainfall intensity in inches per hour corresponding to the time 

of concentration. 

A =  The drainage basin area in acres. 

 

In performing a link-node study, the total watershed area is divided into subareas which 

discharge at designated nodes.  The procedure for the Subarea Summation Model is as follows: 

(1) Subdivide the watershed into subareas with the initial subarea being less than ten 

acres in size and subsequent subareas gradually increasing in size.  Assign upstream 

and downstream node numbers to each subarea to correlate calculations to the 

watershed map. 

(2) Estimate a time of concentration (Tc) by using a nomograph or overland flow 

velocity estimation. 

(3) Using Tc, determine the corresponding values of I.  Then Q = C*I*A. 

(4) Using Q, estimate the travel time between this node and the next by Manning’s 

equation as applied to the particular channel or conduit linking the two nodes. The 

nodes are joined together by links, which may be street gutter flows, drainage swales, 

drainage ditches, pipe flow, or various channel flows.  The sixteen options in the AES 

computer program for link routing are listed below.  The model allows more 

definition below the top code number, which is documented as a two-digit code.  For 

example, a code 52 is an open channel flow analysis using a natural valley 

nomograph.   

 

1. Confluence analysis at node.  

2. Initial subarea analysis (including time of concentration calculation). 

3. Pipe flow travel time (computer estimated pipe size). 

4. Pipe flow travel time (user specified pipe size). 

5. Open channel travel time. 

6. Street flow analysis through subarea. 

7. User-specified information at node.  

8. Addition of subarea runoff to main line. 



 

 

9. V-gutter flow through area. 

10. Copy main stream data to memory bank. 

11. Confluence a memory bank with the main stream memory. 

12. Clear a memory bank. 

13. Clear the main stem. 

14. Copy memory bank into main stem memory. 

15. Hydrologic data bank storage functions. 

16. User specified source of flow at a node. 

 

The engineer enters in the pertinent nodes and then performs the hydrologic process.  At the 

confluence point of two or more basins, the following procedure is used to adjust the total 

summation of peak flow rates to allow for differences in basin 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 the ratio of 

rainfall intensities: 

Qp = Qa + Qb*(Ia/Ib); 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 the ratio of Tc values: 

Qp = Qa + Qb*(Tb/Ta); Tp = Tb 

 

Underground storm drains are analyzed in a similar way.  Flow data obtained from the surface 

model for inlets and collection points are input into the nodes representing those structures.  

Design grades and lengths are used to compute the capacity of the storm drains and to model the 

downstream travel times.   

 

Runoff Coefficient – C: 

 

Per the Natural Resources Conservation Service (NRCS) Web Soil Survey, the onsite soils are 

identified as ‘Co’ which is currently un-rated with regards to the Hydrologic Soil Group.   

Therefore, we referred to the NRCS Soil Survey dated December 1973 which rated ‘Co’ soils as 

Hydrologic Soil Group D; but based upon the infiltration characteristics of the soils within the 

proposed biofiltration basin, the in situ soils could be considered Hydrologic Soil Group C.  

From the flood control point of view, the worst case scenario between C and D soils are the  D 

soils as they produce a higher runoff volume and higher peak flow (both in pre and post-

development conditions).  Therefore, we utilized Type D soils in our calculations.  C values for 

the individual areas were obtained either directly from Table 3.1 of the County of San Diego 

Hydrology Manual or were weighted based upon the actual percent impervious in each basin 

where actual conditions deviate from the tabulated values in Table 3.1.  

 



 

 

Manning’s Coefficient – N: 

 

A Manning’s coefficient of 0.013 was used for the proposed storm drains.   

 

Storm Frequency / Intensity – I: 

 

As noted above, the design storm frequency used for all storm water calculations was the 100-

year storm event.  Figure 3-2 of the County of San Diego Hydrology Manual was used in 

conjunction with the 100-year 6-hour and 24-hour isopluvial maps to determine the intensity 

based upon time of concentration.  The 6-hour 100-year runoff amount is 3.7 inches for the 

project area as noted on the County precipitation isopluvial map and plotted on the intensity-

duration nomograph.   

 

Time of Concentration – Tc: 

 

The time of concentration for initial areas was determined using the maximum overland flow 

length per Table 3-2 of the County of San Diego Hydrology Manual.  The time of concentration 

between nodes was calculated using Manning’s equation for pipes and channels.  

 

EXISTING CONDITIONS: 
 

The project site is currently undeveloped.  There are some new street trees located along the 

Valley Center Road frontage.  There are native weeds and grasses on the remainder of the 

property.  There is an existing PCC riser/catch basin located near the northeast corner of the 

property that intercepts runoff from the project site.  

 

DEVELOPED CONDITIONS: 
 

The project proposes construction of one commercial building with parking lot, hardscape and 

landscaping on a 0.850 acres parcel.  The project includes construction of an offsite access drive 

which would be solely used by delivery and trash trucks and an offsite site wall to shield future 

residential development from the commercial development.  The developed area for AutoZone 

including the offsite access drive and site walls will be approximately 64.4% impervious (28,867 

square feet of building, site/retaining walls, hardscape and pavement).       

 

EXISTING RUNOFF ANALYSIS: 
 

The project site accepts offsite run-on from existing properties to the south and west.  The offsite 

run-on and the majority of the onsite runoff comingle onsite following the existing contours.  

The comingled runoff sheet flows in a northerly and easterly direction to an existing PCC 

riser/catch basin located near the northeast corner of the property as noted above.  The runoff is 

then conveyed to the public storm drain system in Valley Center Road which conveys the runoff 

to Moosa Canyon Creek which ultimately drains to the Pacific Ocean by way of the San Luis 

Rey River.  The runoff from the remainder of the site (407 square feet) sheet flows to the Tractor 

Supply project in order to keep runoff from draining over the 2:1 slope that was constructed on 



 

 

site as part of the Tractor Supply project.  This runoff has been included in the drainage design 

for the Tractor Supply project.   

 

The runoff coefficients for the onsite were based on soil group D (as noted above) as well as the 

existing site improvements and were weighted based upon the amount of pervious area included 

within each basin.  See the attached calculations for particulars  

 

DEVELOPED RUNOFF ANALYSIS: 

 

Site run-on from the adjacent properties to the south and west will be intercepted near the 

westerly edge of the proposed private access road by a proposed bladed swale and directed 

towards Old Mirar De Valle and away from the developed portion of the AutoZone property.    

 

Project site runoff from the proposed parking lot will be intercepted by the proposed private 

storm drain system and conveyed to the proposed biofiltration basin located just east of the 

AutoZone building.  The runoff from the offsite access drive will be directed to either a proposed 

private curb inlet or to a proposed private Type F catch basin.  The runoff from both structures 

will be conveyed to the proposed biofiltration basin via a proposed private storm drain located 

adjacent to the north wall of the proposed building.  The runoff from the building roof will hard 

connect to the proposed private storm drain located north of the proposed building which will 

outlet into the proposed biofiltration basin.  The runoff from the landscape area between the 

proposed parking lot and Valley Center Road including runoff from minor impervious areas (200 

square feet of hardscaped area and retaining wall) will sheet flow directly to Valley Center Road 

where it will be conveyed within the existing curb and gutter and intercepted by an existing curb 

inlet located near the northeast corner of the project.  As a result of tying the parking lot and 

offsite access drive to the proposed improved and unnamed private road, a minor amount of 

runoff will sheet flow to the future Tractor Supply site.  There will be approximately 50 square 

feet of impervious area draining to Tractor Supply from the proposed offsite access road and 

approximately 3 square feet of impervious area draining to Tractor Supply from the proposed 

parking lot connection to the unnamed private road.  In order to offset this additional runoff from 

impervious areas draining to Tractor Supply, the AutoZone project will accept run-on from 

approximately 55 square feet of impervious area from the Tractor Supply property due to the 

result of tying the parking lot and offsite access drive to the unnamed private road noted above.     

The remainder of the runoff will be conveyed via bladed swale directly to Old Mirar El Valle 

Road where it will follow existing contours and ultimately drain to the existing catch basin 

located near the northeast corner of the project.   

 

Due to site constraints, the proposed biofiltration basin will be sized for pollutant control and 

flow control when combined with the proposed underground storage.  Within the biofiltration 

basin itself, the available storage volume below the elevation of the overflow structure, designed 

with a flow control orifice on the subdrain connection to the overflow structure, will be used in 

conjunction with one of the two proposed 48-inch culverts connected to a junction box designed 

with internal flow control orifices and an overflow weir to meet the hydromod flow requirement.  

The available storage located above the overflow structure will be used in conjunction with the 

second proposed 48-inch culvert connected to a junction box with a single flow control orifice 

and overflow weir to attenuate the increase in runoff from the 100-year storm event.   The runoff 



 

 

from the underground system will be conveyed via the private storm drain system to the 24-inch 

diameter stub which serves as the point of discharge for the project.   

 

Storm drain discharge locations into the biofiltration basins are noted on Figure 2B, Developed 

Hydrology Exhibit attached at the end of the report.  The project has one main point of discharge 

at the easterly project boundary which is the existing 24-inch storm drain stub that was extended 

to the project with the widening of Valley Center Road.  The stub connects to the public storm 

drain system in Valley Center Road at the existing curb inlet located near the northeast corner of 

the project.  The public storm drain system outlets to Moosa Creek located north of the project 

site.   

 

The runoff coefficients for the onsite were based on soil group D (as noted above) as well as the 

existing site improvements and were weighted based upon the amount of pervious area included 

within each basin.  See the attached calculations for particulars.   

 

STORM WATER DETENTION ANALYSIS: 

 

See the attached 100-Year Routing Analysis for Tractor Supply Company prepared by REC 

Consultants in Appendix 9. 

 

RESULTS AND CONCLUSIONS: 

 

A summary of pre-developed and post-developed project flows and additional data is noted in 

Table 1 below for the point of compliance for the project including runoff from offsite areas and 

runoff that flows directly to either Old Mirar De Valle or Valley Center Road.   The Developed 

Condition Hydrology Exhibit 2B also notes flows and velocities at strategic project locations.   

 

Table 1:  Summary of Project Flows at Point of Compliance 

Condition Node Area 

(ac) 

C-value Tc 

(min) 

Intensity 

(in/hr) 

V100 

(ft/sec) 

Q100 

(cfs) 

Q100* 

(cfs) 

Pre-

Developed 
108 2.145 0.362 15.54 4.69  3.64  

Pre-

Developed 
701 0.009 0.350 1.92 9.75  0.03  

Pre-

Developed 

Total 

 2.154 0.362    3.67  

Developed 

***  
108 2.056 0.545 5.02 9.75  8.79  

Developed  201 0.003 0.550 3.55 9.75  0.02  

Developed 301 0.00007 0.900 0.65 9.75  0.0004  

Developed 401 0.094 0.380 4.19 9.75  0.35  

Developed 701 0.004 0.350 1.35 9.75  0.01  

Developed 

Total 

 2.157 0.537 5.02 9.75 

 

5.27** 9.17 3.59 

*Q100 with mitigation at project discharge point (terminus of existing 24-inch RCP stub) 



 

 

**Velocity in existing 24-inch RCP stub based upon the mitigated Q100 

***Includes Offsite run-on from the adjacent properties to the south and west  

 

The difference in areas between the existing and proposed conditions (2.154 ac versus 2.157 ac) 

is due to the additional run-on draining to the project site from the Tractor Supply project 

associated with the proposed private access drive and parking lot tying to the unnamed private 

road running adjacent to the AutoZone project’s southerly boundary.   

 

The AutoZone project drainage and storm water designs provide a comprehensive scenario for 

mitigating any impact from the developed condition runoff flows.  The proposed biofiltration 

basin working in unison with the underground storm water detention system will provide 

attenuation of the developed 100-year storm flows as illustrated in the 100-Year Routing 

Analysis for AutoZone prepared by REC Consultants and as shown in Table 1 above.  The main 

point of discharge for the project is the existing 24-inch RCP stub (Node 108) that was installed 

with the widening of Valley Center Road near the northeast corner of the project.  The 24-inch 

RCP stub ties directly to the public storm drain system at the existing curb inlet located just north 

of the project site.  The proposed site design created a relatively minor area (0.094 acres) where 

the runoff sheet flows directly to Valley Center Road (Node 401).  Within Valley Center Road, 

the runoff then drains within the existing curb and gutter to the existing curb inlet noted above 

located just north of the project site.  In addition, as a result of tying the proposed parking lot and 

offsite access drive to the unnamed private road, a minor amount of runoff will sheet flow to the 

future Tractor Supply site.  There will be approximately 50 square feet of impervious area 

draining to Tractor Supply from the proposed offsite access road (Node 201) and approximately 

3 square feet of impervious area draining to Tractor Supply from the proposed parking lot 

connection to the unnamed private road (Node 301).  The remainder of the runoff, including 

offsite run-on from the adjacent properties to the south and west (Nodes 600 through 604) with 

the exception of the minor amount of landscaped area that drains to the Tractor Supply project in 

both the existing and proposed conditions (Node 701), drains to Old Mirar De Valle where it 

follows natural contours and gets intercepted by the existing PCC riser/catch basin located near 

the northeast corner of the project site (Node 108).  As the offsite run-on and onsite runoff noted 

above bypassed the proposed biofiltration basin and underground detention system, the runoff 

was treated as bypass flow.  The design of the underground detention system and associated flow 

control structure were adjusted accordingly to account for the bypass flow.   

 

Due to the proposed biofiltration basin working in unison with the underground storm water 

detention system, the mitigated post-development runoff from the project for the 100-year storm 

event will not increase the amount of runoff currently generated on site in its existing condition.  

In addition, as the runoff from the project site will be conveyed to the public storm drain system 

in Valley Center Road in both the existing and developed conditions, the developed condition 

will not create a diversion of runoff.     

 

 

 

 

 

 



 

 

 

 

 

 

 

 

EXISTING CONDITION 100-YEAR CALCULATIONS 
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 __________________________________________________ __________________________ 
 ************************************************** ************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PRO GRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONT ROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineer ing Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  L icense ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circl e North, Suite 209                          
                             Temecula, CA  92590                             
 
  ************************** DESCRIPTION OF STUDY * ************************* 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * EXISTING CONDITION BASIN A                                               * 
  ************************************************* ************************* 
 
   FILE NAME: E16202A.DAT                                        
   TIME/DATE OF STUDY: 14:31 03/15/2018 
 -------------------------------------------------- -------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INF ORMATION: 
 -------------------------------------------------- -------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700  
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE F OR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR R ATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FO R CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFL OW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  G UTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 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    600.00 TO NODE    601. 00 IS CODE =  21 
 -------------------------------------------------- -------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<< << 
 ================================================== ========================== 
   *USER SPECIFIED(SUBAREA): 
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   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN T = .4100 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   122.00 
   UPSTREAM ELEVATION(FEET) =   1340.00 
   DOWNSTREAM ELEVATION(FEET) =   1330.00 
   ELEVATION DIFFERENCE(FEET) =     10.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.160 
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GRE ATER THAN 
            THE MAXIMUM OVERLAND FLOW LENGTH =   10 0.00 
            (Reference: Table 3-1B of Hydrology Man ual) 
            THE MAXIMUM OVERLAND FLOW LENGTH IS USE D IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.521  
   SUBAREA RUNOFF(CFS) =      0.27 
   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS ) =      0.27 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    601.00 TO NODE    602. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1330.00  DOWN STREAM(FEET) =   1316.50 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   233.00   C HANNEL SLOPE =  0.0579 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  50. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.495  
   *USER SPECIFIED(SUBAREA): 
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN T = .4100 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        0.73 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   1.20 
   AVERAGE FLOW DEPTH(FEET) =   0.05   TRAVEL TIME( MIN.) =   3.22 
   Tc(MIN.) =    9.38 
   SUBAREA AREA(ACRES) =     0.33       SUBAREA RUN OFF(CFS) =    0.89 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410 
   TOTAL AREA(ACRES) =        0.4         PEAK FLOW  RATE(CFS) =       1.10 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.06   FLOW VELOCITY(FEET/SEC.) =    1.30 
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    602.00 =     355.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    602.00 TO NODE    603. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1316.50  DOWN STREAM(FEET) =   1305.50 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   314.00   C HANNEL SLOPE =  0.0350 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  50. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.219  
   *USER SPECIFIED(SUBAREA): 
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN T = .3500 
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   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        1.92 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   1.38 
   AVERAGE FLOW DEPTH(FEET) =   0.09   TRAVEL TIME( MIN.) =   3.79 
   Tc(MIN.) =   13.17 
   SUBAREA AREA(ACRES) =     0.89       SUBAREA RUN OFF(CFS) =    1.63 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.369 
   TOTAL AREA(ACRES) =        1.3         PEAK FLOW  RATE(CFS) =       2.51 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.11   FLOW VELOCITY(FEET/SEC.) =    1.48 
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    603.00 =     669.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    603.00 TO NODE    108. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1305.50  DOWN STREAM(FEET) =   1303.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   165.00   C HANNEL SLOPE =  0.0152 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  50. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.691  
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        3.20 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   1.16 
   AVERAGE FLOW DEPTH(FEET) =   0.16   TRAVEL TIME( MIN.) =   2.37 
   Tc(MIN.) =   15.54 
   SUBAREA AREA(ACRES) =     0.84       SUBAREA RUN OFF(CFS) =    1.38 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.362 
   TOTAL AREA(ACRES) =        2.1         PEAK FLOW  RATE(CFS) =       3.64 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.16   FLOW VELOCITY(FEET/SEC.) =    1.23 
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    108.00 =     834.00 FEET. 
 ================================================== ========================== 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        2.1  TC(MIN.) =     15.54 
   PEAK FLOW RATE(CFS)   =       3.64 
 ================================================== ========================== 
 ================================================== ========================== 
   END OF RATIONAL METHOD ANALYSIS 
 
 Nodes 600 – 603 flow to right-of-way of Old Mirar De Valle Road.  The runoff 
then follows existing contours and gets intercepted  by the existing catch basin 
located near the northeast corner of the project (N ode 108).  
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 ____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineering Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  License ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circle North, Suite 209                         
                             Temecula, CA  92590         
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * EXISTING CONDITION BASIN B                                               * 
  ************************************************************************** 
 
   FILE NAME: E16202B.DAT                                        
   TIME/DATE OF STUDY: 10:45 02/14/2017 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   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    700.00 TO NODE    701.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 
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   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =     1.00 
   UPSTREAM ELEVATION(FEET) =   1308.50 
   DOWNSTREAM ELEVATION(FEET) =   1308.49 
   ELEVATION DIFFERENCE(FEET) =      0.01 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.916 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.00 
   TOTAL AREA(ACRES) =      0.009   TOTAL RUNOFF(CFS) =      0.00 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.009  TC(MIN.) =      1.92 
   PEAK FLOW RATE(CFS)   =       0.03 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 Sheet flows to future Tractor Supply site due to the proposed project grading 
for the Tractor Supply site improvements.  
 



 

 

 

 

 

 

 

DEVELOPED CONDITION 100-YEAR CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1 

 

 __________________________________________________ __________________________ 
 ************************************************** ************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PRO GRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONT ROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineer ing Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  L icense ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circl e North, Suite 209                          
                             Temecula, CA  92590                              
 
  ************************** DESCRIPTION OF STUDY * ************************* 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * BASIN A (REVISED LAYOUT)                                                 * 
  ************************************************* ************************* 
 
   FILE NAME: D16202R.DAT                                        
   TIME/DATE OF STUDY: 10:42 03/14/2018 
 -------------------------------------------------- -------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INF ORMATION: 
 -------------------------------------------------- -------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700  
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE F OR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR R ATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FO R CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFL OW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  G UTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 
   2   24.0     19.0    0.020/0.020/0.020   0.50    1.50 0.0312 0.125 0.0175 
 
   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    100.00 TO NODE    101. 00 IS CODE =  21 
 -------------------------------------------------- -------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<< << 
 ================================================== ========================== 
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   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8000 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00 
   UPSTREAM ELEVATION(FEET) =   1311.70 
   DOWNSTREAM ELEVATION(FEET) =   1308.21 
   ELEVATION DIFFERENCE(FEET) =      3.49 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.956 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   SUBAREA RUNOFF(CFS) =      0.90 
   TOTAL AREA(ACRES) =      0.12   TOTAL RUNOFF(CFS ) =      0.90 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    101.00 TO NODE    102. 00 IS CODE =  91 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SU BAREA<<<<< 
 ================================================== ========================== 
   UPSTREAM NODE ELEVATION(FEET) =   1308.21 
   DOWNSTREAM NODE ELEVATION(FEET) =   1307.42 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    94.00 
   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FE ET) =  0.130 
   PAVEMENT LIP(FEET) =  0.010   MANNING'S N = .015 0 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.02000 
   MAXIMUM DEPTH(FEET) =   0.50 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8200 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.98 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   2.03 
   AVERAGE FLOW DEPTH(FEET) =   0.24   FLOOD WIDTH( FEET) =   12.63 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   0.77   Tc( MIN.) =    3.73 
   SUBAREA AREA(ACRES) =    0.27       SUBAREA RUNO FF(CFS) =    2.17 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.814 
   TOTAL AREA(ACRES) =        0.4         PEAK FLOW  RATE(CFS) =       3.07 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  0.27   FLOOD WIDTH(FEET) =   15.7 3 
   FLOW VELOCITY(FEET/SEC.) =   2.17   DEPTH*VELOCI TY(FT*FT/SEC) =   0.58 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    102.00 =     174.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    102.00 TO NODE    103. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.41  DOWNS TREAM(FEET) =  1304.22 
   FLOW LENGTH(FEET) =    19.00   MANNING'S N =  0. 013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.8 INCHES  
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.99 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
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   PIPE-FLOW(CFS) =       3.07 
   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =    3.79 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    103.00 =     193.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    102.00 TO NODE    103. 00 IS CODE =  81 
 -------------------------------------------------- -------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
 ================================================== ========================== 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8035 
   SUBAREA AREA(ACRES) =    0.01   SUBAREA RUNOFF(C FS) =    0.03 
   TOTAL AREA(ACRES) =        0.4   TOTAL RUNOFF(CF S) =       3.10 
   TC(MIN.) =    3.79 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    103.00 TO NODE    104. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.22  DOWNS TREAM(FEET) =  1304.16 
   FLOW LENGTH(FEET) =     6.00   MANNING'S N =  0. 013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.8 INCHES  
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.00 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.10 
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    3.81 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     199.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    103.00 TO NODE    104. 00 IS CODE =  81 
 -------------------------------------------------- -------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
 ================================================== ========================== 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .6300 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8001 
   SUBAREA AREA(ACRES) =    0.01   SUBAREA RUNOFF(C FS) =    0.05 
   TOTAL AREA(ACRES) =        0.4   TOTAL RUNOFF(CF S) =       3.15 
   TC(MIN.) =    3.81 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    104.00 TO NODE    105. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
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 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.16  DOWNS TREAM(FEET) =  1304.05 
   FLOW LENGTH(FEET) =    11.00   MANNING'S N =  0. 013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   9.0 INCHES  
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.01 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.15 
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    3.85 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    105.00 =     210.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    105.00 TO NODE    106. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1304.05  DOWN STREAM(FEET) =   1303.88 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    35.00   C HANNEL SLOPE =  0.0049 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  50. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        3.21 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   0.78 
   AVERAGE FLOW DEPTH(FEET) =   0.20   TRAVEL TIME( MIN.) =   0.74 
   Tc(MIN.) =    4.59 
   SUBAREA AREA(ACRES) =     0.03       SUBAREA RUN OFF(CFS) =    0.11 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.769 
   TOTAL AREA(ACRES) =        0.4         PEAK FLOW  RATE(CFS) =       3.26 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.20   FLOW VELOCITY(FEET/SEC.) =    0.80 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =     245.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    105.00 TO NODE    106. 00 IS CODE =  10 
 -------------------------------------------------- -------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
 ================================================== ========================== 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    110.00 TO NODE    111. 00 IS CODE =  21 
 -------------------------------------------------- -------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<< << 
 ================================================== ========================== 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 
   UPSTREAM ELEVATION(FEET) =   1316.40 
   DOWNSTREAM ELEVATION(FEET) =   1310.50 
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   ELEVATION DIFFERENCE(FEET) =      5.90 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.195 
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GRE ATER THAN 
            THE MAXIMUM OVERLAND FLOW LENGTH =    9 1.80 
            (Reference: Table 3-1B of Hydrology Man ual) 
            THE MAXIMUM OVERLAND FLOW LENGTH IS USE D IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   SUBAREA RUNOFF(CFS) =      0.52 
   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS ) =      0.52 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    111.00 TO NODE    112. 00 IS CODE =  62 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBARE A<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ================================================== ========================== 
   UPSTREAM ELEVATION(FEET) = 1310.50  DOWNSTREAM E LEVATION(FEET) = 1308.96 
   STREET LENGTH(FEET) =    25.00   CURB HEIGHT(INC HES) =  6.0 
   STREET HALFWIDTH(FEET) = 24.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  19.00 
   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) =   0.0175 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0175 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CF S) =       0.60 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:  
     STREET FLOW DEPTH(FEET) =  0.17 
     HALFSTREET FLOOD WIDTH(FEET) =    2.29 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.53 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.6 1 
   STREET FLOW TRAVEL TIME(MIN.) =   0.12   Tc(MIN. ) =    2.31 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.870 
   SUBAREA AREA(ACRES) =    0.02      SUBAREA RUNOF F(CFS) =    0.17 
   TOTAL AREA(ACRES) =        0.1        PEAK FLOW RATE(CFS) =       0.69 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.18   HALFSTREET FLOOD WIDTH(FEET ) =   2.89 
   FLOW VELOCITY(FEET/SEC.) =  3.40   DEPTH*VELOCIT Y(FT*FT/SEC.) =   0.63 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    112.00 =     125.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    111.00 TO NODE    112. 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.) =    2.31 
   RAINFALL INTENSITY(INCH/HR) =   9.75 
   TOTAL STREAM AREA(ACRES) =     0.08 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.69 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    120.00 TO NODE    121. 00 IS CODE =  21 
 -------------------------------------------------- -------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<< << 
 ================================================== ========================== 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3600 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    92.00 
   UPSTREAM ELEVATION(FEET) =   1311.80 
   DOWNSTREAM ELEVATION(FEET) =   1308.50 
   ELEVATION DIFFERENCE(FEET) =      3.30 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    8.092 
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GRE ATER THAN 
            THE MAXIMUM OVERLAND FLOW LENGTH =    8 6.47 
            (Reference: Table 3-1B of Hydrology Man ual) 
            THE MAXIMUM OVERLAND FLOW LENGTH IS USE D IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.146  
   SUBAREA RUNOFF(CFS) =      0.08 
   TOTAL AREA(ACRES) =      0.03   TOTAL RUNOFF(CFS ) =      0.08 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    121.00 TO NODE    112. 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.) =    8.09 
   RAINFALL INTENSITY(INCH/HR) =   7.15 
   TOTAL STREAM AREA(ACRES) =     0.03 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.08 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      A REA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (A CRE) 
       1        0.69     2.31        9.749          0.08 
       2        0.08     8.09        7.146          0.03 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RAT IO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
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   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1        0.71     2.31       9.749 
       2        0.58     8.09       7.146 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       0.71   Tc(MIN.) =    2.31 
   TOTAL AREA(ACRES) =        0.1 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    112.00 =     125.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    112.00 TO NODE    113. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1305.22  DOWNS TREAM(FEET) =  1304.91 
   FLOW LENGTH(FEET) =    69.00   MANNING'S N =  0. 013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.6 INCHES  
   PIPE-FLOW VELOCITY(FEET/SEC.) =   2.60 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.71 
   PIPE TRAVEL TIME(MIN.) =   0.44    Tc(MIN.) =    2.76 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    113.00 =     194.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    112.00 TO NODE    113. 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.) =    2.76 
   RAINFALL INTENSITY(INCH/HR) =   9.75 
   TOTAL STREAM AREA(ACRES) =     0.11 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.71 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    130.00 TO NODE    131. 00 IS CODE =  21 
 -------------------------------------------------- -------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<< << 
 ================================================== ========================== 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8800 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    85.00 
   UPSTREAM ELEVATION(FEET) =   1313.00 
   DOWNSTREAM ELEVATION(FEET) =   1308.61 
   ELEVATION DIFFERENCE(FEET) =      4.39 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.112 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   SUBAREA RUNOFF(CFS) =      0.13 
   TOTAL AREA(ACRES) =      0.01   TOTAL RUNOFF(CFS ) =      0.13 
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 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    131.00 TO NODE    113. 00 IS CODE =  91 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SU BAREA<<<<< 
 ================================================== ========================== 
   UPSTREAM NODE ELEVATION(FEET) =   1308.61 
   DOWNSTREAM NODE ELEVATION(FEET) =   1307.07 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    50.00 
   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FE ET) =  0.130 
   PAVEMENT LIP(FEET) =  0.010   MANNING'S N = .015 0 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.02000 
   MAXIMUM DEPTH(FEET) =   0.50 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8400 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.38 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   2.80 
   AVERAGE FLOW DEPTH(FEET) =   0.13   FLOOD WIDTH( FEET) =    3.00 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   0.30   Tc( MIN.) =    2.41 
   SUBAREA AREA(ACRES) =    0.06       SUBAREA RUNO FF(CFS) =    0.50 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.848 
   TOTAL AREA(ACRES) =        0.1         PEAK FLOW  RATE(CFS) =       0.63 
 
          NOTE:TRAVEL TIME ESTIMATES BASED ON NORMA L 
          DEPTH EQUAL TO [GUTTER-HIKE + PAVEMENT LI P] 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  0.14   FLOOD WIDTH(FEET) =    3.0 0 
   FLOW VELOCITY(FEET/SEC.) =   3.07   DEPTH*VELOCI TY(FT*FT/SEC) =   0.43 
   LONGEST FLOWPATH FROM NODE    130.00 TO NODE    113.00 =     135.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    131.00 TO NODE    113. 00 IS CODE =   1 
 -------------------------------------------------- -------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ================================================== ========================== 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2  ARE: 
   TIME OF CONCENTRATION(MIN.) =    2.41 
   RAINFALL INTENSITY(INCH/HR) =   9.75 
   TOTAL STREAM AREA(ACRES) =     0.08 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.63 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      A REA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (A CRE) 
       1        0.71     2.76        9.749          0.11 
       2        0.63     2.41        9.749          0.08 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RAT IO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 



9 

 

 
   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1        1.34     2.41       9.749 
       2        1.34     2.76       9.749 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       1.34   Tc(MIN.) =    2.76 
   TOTAL AREA(ACRES) =        0.2 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    113.00 =     194.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    113.00 TO NODE    114. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.81  DOWNS TREAM(FEET) =  1304.61 
   FLOW LENGTH(FEET) =    40.00   MANNING'S N =  0. 013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.3 INCHES  
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.19 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.34 
   PIPE TRAVEL TIME(MIN.) =   0.21    Tc(MIN.) =    2.96 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    114.00 =     234.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    113.00 TO NODE    114. 00 IS CODE =  81 
 -------------------------------------------------- -------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
 ================================================== ========================== 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8011 
   SUBAREA AREA(ACRES) =    0.07   SUBAREA RUNOFF(C FS) =    0.56 
   TOTAL AREA(ACRES) =        0.3   TOTAL RUNOFF(CF S) =       1.98 
   TC(MIN.) =    2.96 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    114.00 TO NODE    115. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.61  DOWNS TREAM(FEET) =  1304.44 
   FLOW LENGTH(FEET) =    34.00   MANNING'S N =  0. 013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.2 INCHES  
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.48 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.98 
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   PIPE TRAVEL TIME(MIN.) =   0.16    Tc(MIN.) =    3.13 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    115.00 =     268.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    114.00 TO NODE    115. 00 IS CODE =  81 
 -------------------------------------------------- -------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
 ================================================== ========================== 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8127 
   SUBAREA AREA(ACRES) =    0.05   SUBAREA RUNOFF(C FS) =    0.43 
   TOTAL AREA(ACRES) =        0.3   TOTAL RUNOFF(CF S) =       2.42 
   TC(MIN.) =    3.13 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    115.00 TO NODE    116. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.44  DOWNS TREAM(FEET) =  1304.28 
   FLOW LENGTH(FEET) =    32.00   MANNING'S N =  0. 013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   9.7 INCHES  
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.56 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.42 
   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =    3.28 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    116.00 =     300.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    115.00 TO NODE    116. 00 IS CODE =  81 
 -------------------------------------------------- -------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
 ================================================== ========================== 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8800 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8239 
   SUBAREA AREA(ACRES) =    0.06   SUBAREA RUNOFF(C FS) =    0.52 
   TOTAL AREA(ACRES) =        0.4   TOTAL RUNOFF(CF S) =       2.94 
   TC(MIN.) =    3.28 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    116.00 TO NODE    117. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
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   ELEVATION DATA: UPSTREAM(FEET) =  1304.28  DOWNS TREAM(FEET) =  1304.14 
   FLOW LENGTH(FEET) =    28.00   MANNING'S N =  0. 013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.74 
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SE CTION AREA) 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.94 
   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    3.40 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    117.00 =     328.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    116.00 TO NODE    117. 00 IS CODE =  81 
 -------------------------------------------------- -------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
 ================================================== ========================== 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .6700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8190 
   SUBAREA AREA(ACRES) =    0.01   SUBAREA RUNOFF(C FS) =    0.08 
   TOTAL AREA(ACRES) =        0.4   TOTAL RUNOFF(CF S) =       3.02 
   TC(MIN.) =    3.40 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    117.00 TO NODE    118. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.14  DOWNS TREAM(FEET) =  1304.08 
   FLOW LENGTH(FEET) =    12.00   MANNING'S N =  0. 013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.84 
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SE CTION AREA) 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.02 
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    3.45 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    118.00 =     340.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    117.00 TO NODE    118. 00 IS CODE =  81 
 -------------------------------------------------- -------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
 ================================================== ========================== 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8165 
   SUBAREA AREA(ACRES) =    0.00   SUBAREA RUNOFF(C FS) =    0.01 
   TOTAL AREA(ACRES) =        0.4   TOTAL RUNOFF(CF S) =       3.02 
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   TC(MIN.) =    3.45 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    118.00 TO NODE    119. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.08  DOWNS TREAM(FEET) =  1304.06 
   FLOW LENGTH(FEET) =     4.00   MANNING'S N =  0. 013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.85 
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SE CTION AREA) 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.02 
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    3.47 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    119.00 =     344.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    119.00 TO NODE    106. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1304.06  DOWN STREAM(FEET) =   1303.88 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    35.00   C HANNEL SLOPE =  0.0051 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  50. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        3.07 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   0.79 
   AVERAGE FLOW DEPTH(FEET) =   0.20   TRAVEL TIME( MIN.) =   0.73 
   Tc(MIN.) =    4.21 
   SUBAREA AREA(ACRES) =     0.03       SUBAREA RUN OFF(CFS) =    0.09 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.788 
   TOTAL AREA(ACRES) =        0.4         PEAK FLOW  RATE(CFS) =       3.12 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.20   FLOW VELOCITY(FEET/SEC.) =    0.81 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    106.00 =     379.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    119.00 TO NODE    106. 00 IS CODE =  11 
 -------------------------------------------------- -------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-ST REAM MEMORY<<<<< 
 ================================================== ========================== 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     ARE A 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACR E) 
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       1        3.12     4.21       9.749        0. 41 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    106.00 =     379.00 FEET. 
 
   ** MEMORY BANK #  1 CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     ARE A 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACR E) 
       1        3.26     4.59       9.749        0. 44 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =     245.00 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM    RUNOFF       Tc      INTENSITY 
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR) 
       1       6.11       4.21        9.749 
       2       6.38       4.59        9.749 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       6.38   Tc(MIN.) =    4.59 
   TOTAL AREA(ACRES) =        0.8 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    119.00 TO NODE    106. 00 IS CODE =  12 
 -------------------------------------------------- -------------------------- 
   >>>>>CLEAR MEMORY BANK # 1 <<<<< 
 ================================================== ========================== 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    106.00 TO NODE    107. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1300.00  DOWNS TREAM(FEET) =  1299.50 
   FLOW LENGTH(FEET) =    67.00   MANNING'S N =  0. 013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.13 
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SE CTION AREA) 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       6.38 
   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =    4.73 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    107.00 =     446.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    107.00 TO NODE    108. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1299.50  DOWNS TREAM(FEET) =  1298.43 
   FLOW LENGTH(FEET) =   143.00   MANNING'S N =  0. 013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.13 
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SE CTION AREA) 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       6.38 
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   PIPE TRAVEL TIME(MIN.) =   0.29    Tc(MIN.) =    5.02 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    108.00 =     589.00 FEET. 
 ================================================== ========================== 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.8  TC(MIN.) =      5.02 
   PEAK FLOW RATE(CFS)   =       6.38 
 ================================================== ========================== 
 ================================================== ========================== 
   END OF RATIONAL METHOD ANALYSIS 
 
Discharges to existing 24-inch RCP storm drain stub  at Node 108 that is 
connected to the public storm drain system in Valle y Center Road.  This runoff 
does not take into account the underground storage facility that is designed to 
reduce the developed 100-year storm event to mimic existing conditions.  See 
the 100-year design report prepared by REC Consulta nts included in the 
Appendices.  
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 ____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineering Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  License ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circle North, Suite 209                        
                             Temecula, CA  92590                             
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * BASIN B                                                                  * 
  ************************************************************************** 
 
   FILE NAME: D16202B.DAT                                        
   TIME/DATE OF STUDY: 09:38 10/03/2017 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   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    200.00 TO NODE    201.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 
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   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .5500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    24.00 
   UPSTREAM ELEVATION(FEET) =   1315.69 
   DOWNSTREAM ELEVATION(FEET) =   1315.08 
   ELEVATION DIFFERENCE(FEET) =      0.61 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.554 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.02 
   TOTAL AREA(ACRES) =      0.003   TOTAL RUNOFF(CFS) =      0.02 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.0  TC(MIN.) =      3.55 
   PEAK FLOW RATE(CFS)   =       0.02 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 Flows to Tractor Supply site.  Sixty-three square feet of the landscaped area 
already drained to the Tractor Supply site in the existing condition due to 
offsite grading performed as part of the Tractor Supply grading and 
improvements.   
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 ____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineering Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  License ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circle North, Suite 209                       
                             Temecula, CA  92590                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * BASIN C                                                                  * 
  ************************************************************************** 
 
   FILE NAME: D16202C.DAT                                        
   TIME/DATE OF STUDY: 09:48 10/03/2017 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   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    300.00 TO NODE    301.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 



2 

 

   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .9000 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =     8.00 
   UPSTREAM ELEVATION(FEET) =   1310.10 
   DOWNSTREAM ELEVATION(FEET) =   1309.79 
   ELEVATION DIFFERENCE(FEET) =      0.31 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    0.648 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.0004 
   TOTAL AREA(ACRES) =      0.00005   TOTAL RUNOFF(CFS) =      0.0004 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.0  TC(MIN.) =      0.65 
   PEAK FLOW RATE(CFS)   =       0.0004 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 Flows to the Tractor Supply site.   
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 ____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineering Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  License ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circle North, Suite 209                        
                             Temecula, CA  92590                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * BASIN D                                                                  * 
  ************************************************************************** 
 
   FILE NAME: D16202D.DAT                                        
   TIME/DATE OF STUDY: 11:08 03/14/2018 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 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    400.00 TO NODE    401.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 
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   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3800 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    43.00 
   UPSTREAM ELEVATION(FEET) =   1310.60 
   DOWNSTREAM ELEVATION(FEET) =   1307.00 
   ELEVATION DIFFERENCE(FEET) =      3.60 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.186 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.35 
   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.35 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.1  TC(MIN.) =      4.19 
   PEAK FLOW RATE(CFS)   =       0.35 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 Sheet flows to Valley Center Road and gets intercepted by the existing curb 
inlet located near the northeast corner of the project site.  
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 ____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineering Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  License ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circle North, Suite 209                         
                             Temecula, CA  92590                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * BASIN E                                                                  * 
  ************************************************************************** 
 
   FILE NAME: D16202E.DAT                                        
   TIME/DATE OF STUDY: 15:48 02/08/2017 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   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    500.00 TO NODE    501.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 
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   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3900 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    14.00 
   UPSTREAM ELEVATION(FEET) =   1305.55 
   DOWNSTREAM ELEVATION(FEET) =   1305.30 
   ELEVATION DIFFERENCE(FEET) =      0.25 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.942 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.06 
   TOTAL AREA(ACRES) =      0.02   TOTAL RUNOFF(CFS) =      0.06 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.0  TC(MIN.) =      3.94 
   PEAK FLOW RATE(CFS)   =       0.06 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 Sheet flows to Valley Center Road.  Gets intercepted by the existing curb 
inlet located near the northeast corner of the project site. 
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 __________________________________________________ __________________________ 
 ************************************************** ************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PRO GRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONT ROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineer ing Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  L icense ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circl e North, Suite 209                          
                             Temecula, CA  92590                              
 
  ************************** DESCRIPTION OF STUDY * ************************* 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * BASIN F (REVISED GRADING AT BACK OF AUTOZONE)                            * 
  ************************************************* ************************* 
 
   FILE NAME: D16202F.DAT                                        
   TIME/DATE OF STUDY: 11:18 03/14/2018 
 -------------------------------------------------- -------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INF ORMATION: 
 -------------------------------------------------- -------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700  
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE F OR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR R ATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FO R CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFL OW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  G UTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 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    600.00 TO NODE    601. 00 IS CODE =  21 
 -------------------------------------------------- -------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<< << 
 ================================================== ========================== 
   *USER SPECIFIED(SUBAREA): 
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   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN T = .4100 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   122.00 
   UPSTREAM ELEVATION(FEET) =   1340.00 
   DOWNSTREAM ELEVATION(FEET) =   1330.00 
   ELEVATION DIFFERENCE(FEET) =     10.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.160 
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GRE ATER THAN 
            THE MAXIMUM OVERLAND FLOW LENGTH =   10 0.00 
            (Reference: Table 3-1B of Hydrology Man ual) 
            THE MAXIMUM OVERLAND FLOW LENGTH IS USE D IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.521  
   SUBAREA RUNOFF(CFS) =      0.27 
   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS ) =      0.27 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    601.00 TO NODE    602. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1330.00  DOWN STREAM(FEET) =   1316.50 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   233.00   C HANNEL SLOPE =  0.0579 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  50. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.495  
   *USER SPECIFIED(SUBAREA): 
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN T = .4100 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        0.73 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   1.20 
   AVERAGE FLOW DEPTH(FEET) =   0.05   TRAVEL TIME( MIN.) =   3.22 
   Tc(MIN.) =    9.38 
   SUBAREA AREA(ACRES) =     0.33       SUBAREA RUN OFF(CFS) =    0.89 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410 
   TOTAL AREA(ACRES) =        0.4         PEAK FLOW  RATE(CFS) =       1.10 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.06   FLOW VELOCITY(FEET/SEC.) =    1.30 
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    602.00 =     355.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    602.00 TO NODE    603. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1316.50  DOWN STREAM(FEET) =   1307.10 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   226.00   C HANNEL SLOPE =  0.0416 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  50. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.542  
   *USER SPECIFIED(SUBAREA): 
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN T = .3500 
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   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        1.79 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   1.44 
   AVERAGE FLOW DEPTH(FEET) =   0.09   TRAVEL TIME( MIN.) =   2.62 
   Tc(MIN.) =   12.00 
   SUBAREA AREA(ACRES) =     0.71       SUBAREA RUN OFF(CFS) =    1.38 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.372 
   TOTAL AREA(ACRES) =        1.1         PEAK FLOW  RATE(CFS) =       2.32 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.10   FLOW VELOCITY(FEET/SEC.) =    1.50 
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    603.00 =     581.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    603.00 TO NODE    604. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1307.10  DOWN STREAM(FEET) =   1306.20 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    19.00   C HANNEL SLOPE =  0.0474 
   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   2. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    2.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.514  
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        2.37 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   3.34 
   AVERAGE FLOW DEPTH(FEET) =   0.28   TRAVEL TIME( MIN.) =   0.09 
   Tc(MIN.) =   12.10 
   SUBAREA AREA(ACRES) =     0.05       SUBAREA RUN OFF(CFS) =    0.10 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.372 
   TOTAL AREA(ACRES) =        1.2         PEAK FLOW  RATE(CFS) =       2.41 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.28   FLOW VELOCITY(FEET/SEC.) =    3.37 
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    604.00 =     600.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    604.00 TO NODE    108. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1306.20  DOWN STREAM(FEET) =   1303.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   194.00   C HANNEL SLOPE =  0.0165 
   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   2. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    2.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.143  
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        2.45 
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   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   2.34 
   AVERAGE FLOW DEPTH(FEET) =   0.38   TRAVEL TIME( MIN.) =   1.38 
   Tc(MIN.) =   13.48 
   SUBAREA AREA(ACRES) =     0.04       SUBAREA RUN OFF(CFS) =    0.07 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.371 
   TOTAL AREA(ACRES) =        1.2         PEAK FLOW  RATE(CFS) =       2.41 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.38   FLOW VELOCITY(FEET/SEC.) =    2.32 
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    108.00 =     794.00 FEET. 
 ================================================== ========================== 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        1.2  TC(MIN.) =     13.48 
   PEAK FLOW RATE(CFS)   =       2.41 
 ================================================== ========================== 
 ================================================== ========================== 
   END OF RATIONAL METHOD ANALYSIS 
 
 Drains to existing catch basin (Node 108) that was  installed with the widening 
of Valley Center Road and confluences with the miti gated runoff from the 
AutoZone underground storage at eh 24” RCP storm dr ain stub that connects to 
the public storm drain system in Valley Center Road .   
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 ____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineering Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  License ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circle North, Suite 209                        
                             Temecula, CA  92590                             
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * BASIN G                                                                  * 
  ************************************************************************** 
 
   FILE NAME: D16202G.DAT                                        
   TIME/DATE OF STUDY: 10:19 10/03/2017 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   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    700.00 TO NODE    701.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 
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   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =     1.00 
   UPSTREAM ELEVATION(FEET) =   1317.11 
   DOWNSTREAM ELEVATION(FEET) =   1317.10 
   ELEVATION DIFFERENCE(FEET) =      0.01 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.350 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.01 
   TOTAL AREA(ACRES) =      0.004   TOTAL RUNOFF(CFS) =      0.01 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.0  TC(MIN.) =      1.35 
   PEAK FLOW RATE(CFS)   =       0.01 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 This basin sheet flows to the Tractor Supply property in both the existing and 
proposed conditions.   
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