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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:
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(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" 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.

=  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)

)

3)
4

NN RO =

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.

Estimate a time of concentration (Tc) by using a nomograph or overland flow
velocity estimation.

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

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.

Confluence analysis at node.

Initial subarea analysis (including time of concentration calculation).
Pipe flow travel time (computer estimated pipe size).

Pipe flow travel time (user specified pipe size).

Open channel travel time.

Street flow analysis through subarea.

User-specified information at node.

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:

(1) 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

(11) 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 C-value Tc Intensity | V100 Q100 Q100*
(ac) (min) (in/hr) (ft/sec) (cfs) (cfs)
Pre- 108 2.145 | 0362 | 15.54 4.69 3.64
Developed
Pre- 701 0.009 | 0.350 1.92 9.75 0.03
Developed
Pre-
Developed 2.154 0.362 3.67
Total
Developed | 158 | 2056 | 0545 | 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 2.157 0.537 5.02 9.75 5.27** 9.17 3.59
Total

*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
Reference: SAN DIEGO COUNTY FLOOD CONT
2003,1985,1981 HYDROLOGY
(c) Copyright 1982-2010 Advanced Engineer
Ver. 17.0 Release Date: 07/01/2010 L

Analysis prepared by:
Alidade Engineering

41743 Enterprise Circl
Temecula, CA 92590

*kkkkkk

““““““ DESCRIPTION OF STUDY *
* AUTOZONE

*100-YEAR STORM EVENT

* EXISTING CONDITION BASIN A

*kkkkkk

xxxxxxxxxxxxxxxx

FILE NAME: E16202A.DAT
TIME/DATE OF STUDY: 14:31 03/15/2018

*kkkkkkkkkkkkkkhkkhkhkkhkkkkkk

GRAM PACKAGE
ROL DISTRICT
MANUAL

ing Software (aes)
icense ID 1630

e North, Suite 209

*kkkkkkkkkkkkkhkhkhkhkhkkkkkkk
*
*
*

*kkkkkkkkkkkkkkhkkhkhkkkkkkk

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) TOUSE 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)

1 300

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.*

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 600.00 TO NODE 601.

*kkkkkkkkkkkkkkkkkkkkkkkkk

00ISCODE = 21

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

*USER SPECIFIED(SUBAREA):




RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN
S.C.S. CURVE NUMBER (AMC Il)= 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
THE MAXIMUM OVERLAND FLOW LENGTH = 10
(Reference: Table 3-1B of Hydrology Man
THE MAXIMUM OVERLAND FLOW LENGTH IS USE
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.521
SUBAREA RUNOFF(CFS) = 0.27
TOTAL AREA(ACRES) = 0.08 TOTAL RUNOFF(CFS

xxxxxxxxxxxxxxxxxx

FLOW PROCESS FROM NODE 601.00 TO NODE 602.

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<

T =.4100

ATER THAN

0.00

ual)

D IN Tc CALCULATION!

)= 0.27

*kkkkkkkkkkkkkkhkhkhkhkhkkkkkkk

00 1S CODE = 51

<L

ELEVATION DATA: UPSTREAM(FEET) = 1330.00 DOWN
CHANNEL LENGTH THRU SUBAREA(FEET) = 233.00 C
CHANNEL BASE(FEET) = 10.00 "Z"FACTOR = 50.
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) =
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.495
*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN
S.C.S. CURVE NUMBER (AMC Il) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(
Te(MIN.) = 9.38

SUBAREA AREA(ACRES) = 0.33  SUBAREA RUN
AREA-AVERAGE RUNOFF COEFFICIENT = 0.410

TOTAL AREA(ACRES)= 0.4 PEAK FLOW

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) =
LONGEST FLOWPATH FROM NODE  600.00 TO NODE

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 602.00 TO NODE 603.

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<

STREAM(FEET) = 1316.50
HANNEL SLOPE = 0.0579
000

1.00

T =.4100

0.73
SEC.)= 1.20
MIN.) = 3.22

OFF(CFS)= 0.89

RATE(CFS)=  1.10

1.30

602.00 = 355.00 FEET.

*kkkkkkkkkkkkkkkkkkkkkkkkk

00 1S CODE = 51

<L

ELEVATION DATA: UPSTREAM(FEET) = 1316.50 DOWN
CHANNEL LENGTH THRU SUBAREA(FEET) = 314.00 C
CHANNEL BASE(FEET) = 10.00 "Z"FACTOR = 50.
MANNING'S FACTOR =0.035 MAXIMUM DEPTH(FEET) =
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.219
*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN

2

STREAM(FEET) = 1305.50
HANNEL SLOPE = 0.0350
000

1.00

T =.3500



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

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/
AVERAGE FLOW DEPTH(FEET) = 0.09 TRAVEL TIME(
Te(MIN.) = 13.17

SUBAREA AREA(ACRES) = 0.89  SUBAREA RUN
AREA-AVERAGE RUNOFF COEFFICIENT = 0.369

TOTAL AREA(ACRES)= 1.3 PEAK FLOW

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.11 FLOW VELOCITY(FEET/SEC.) =
LONGEST FLOWPATH FROM NODE  600.00 TO NODE

xxxxxxxxx

FLOW PROCESS FROM NODE 603.00 TO NODE 108.

xxxxxxxxx

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<

1.92
SEC.)= 1.38

MIN.) = 3.79
OFF(CFS)= 1.63
RATE(CFS)= 251
1.48

603.00= 669.00 FEET.

*kkkkkkkkkkkkkkhkkhkhkkhkkkkkk

00 1S CODE = 51

<L

ELEVATION DATA: UPSTREAM(FEET) = 1305.50 DOWN
CHANNEL LENGTH THRU SUBAREA(FEET) = 165.00 C
CHANNEL BASE(FEET) = 10.00 "Z"FACTOR = 50.
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) =
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.691
*USER SPECIFIED(SUBAREA):

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC Il) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/
AVERAGE FLOW DEPTH(FEET) = 0.16 TRAVEL TIME(
Te(MIN.) = 15.54

SUBAREA AREA(ACRES) = 0.84  SUBAREA RUN
AREA-AVERAGE RUNOFF COEFFICIENT = 0.362

TOTAL AREA(ACRES)= 2.1 PEAK FLOW

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.16 FLOW VELOCITY(FEET/SEC.) =
LONGEST FLOWPATH FROM NODE 600.00 TO NODE

STREAM(FEET) = 1303.00
HANNEL SLOPE = 0.0152
000

1.00

3.20
SEC)= 1.16
MIN.) = 2.37

OFF(CFS)= 1.38

RATE(CFS)=  3.64

1.23

108.00 = 834.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) =
PEAK FLOW RATE(CFS) =

2.1 TC(MIN.) =
3.64

END OF RATIONAL METHOD ANALYSIS

Nodes 600 — 603 flow to right-of-way of Old Mirar
then follows existing contours and gets intercepted
located near the northeast corner of the project (N

De Valle Road. The runoff
by the existing catch basin
ode 108).
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RATI ONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Ref erence: SAN DI EGO COUNTY FLOCD CONTROL DI STRI CT
2003, 1985, 1981 HYDROLOGY MANUAL
(c) Copyright 1982-2010 Advanced Engi neering Software (aes)
Ver. 17.0 Rel ease Date: 07/01/2010 License ID 1630

Anal ysi s prepared by:

Al i dade Engi neeri ng
41743 Enterprise Circle North, Suite 209
Tenecul a, CA 92590

R Sk Sk R R R ARk DESCRI PTIO\I G: STUD R IR e b Sk Sk kO R Ik S bk S

* AUTOGZONE *
* 100- YEAR STORM EVENT *
* EXI STI NG CONDI TI ON BASIN B

R Ok kI R R R Ik I kS R ARk S S e kO R Rk kS kS R SRR R I R e e Sk S b

FI LE NAME: E16202B. DAT
TI ME/ DATE OF STUDY: 10:45 02/14/2017

2003 SAN DI EGO MANUAL CRI TERI A

USER SPECI FI ED STORM EVENT( YEAR) = 100. 00

6- HOUR DURATI ON PRECI PI TATI ON (I NCHES) = 3. 700

SPECI FI ED M NI MUM PI PE SI ZE(INCH) =  8.00

SPECI FI ED PERCENT OF GRADI ENTS(DECI MAL) TO USE FOR FRI CTI ON SLOPE = 0. 95

SAN DI EGO HYDROLOGY MANUAL " C'-VALUES USED FOR RATI ONAL METHOD

NOTE: USE MODI FI ED RATI ONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSI S

* USER- DEFI NED STREET- SECTI ONS FOR COUPLED Pl PEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET- CROSSFALL: CURB GUTTER GEOVETRIES:  MANNI NG
WDTH CROSSFALL IN  / QUT-/PARK- HEIGHT WDTH LIP HKE FACTOR

NO  (FT) (FT) SIDE / SIDEl VAY  (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 CONSTRAI NTS:
1. Relative FlowDepth = 0.00 FEET
as (Maxi mum Al l owabl e Street Fl ow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WTH A FLOW CAPACI TY GREATER THAN
OR EQUAL TO THE UPSTREAM TRI BUTARY PI PE. *

kkkkhkhhkhkhkkhkkhkkhkhhhhkkkhkhkhhhhkhkkhkkhkkhdhhhhkhkhkhkhhhhkhkkkhkkhk hhhkhkhkhk khhhkhkkkhk k kk hkkkk,k k khkkxkk**,*k k*x*%x

FLOW PROCESS FROM NODE 700. 00 TO NODE 701.00 1S CODE = 21

*USER SPECI FI ED( SUBAREA) :



GENERAL COMMERCI AL RUNOFF COEFFI Cl ENT = . 3500
S.C.S. CURVE NUMBER (AMC 1) = 0

| NI TI AL SUBAREA FLOW LENGTH( FEET) = 1. 00
UPSTREAM ELEVATI ON(FEET) =  1308. 50

DOWNSTREAM ELEVATI ON( FEET) =  1308. 49

ELEVATI ON DI FFERENCE( FEET) = 0.01

SUBAREA OVERLAND TIME OF FLONMN.) =  1.916

100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 9. 749
NOTE: RAI NFALL | NTENSI TY |'S BASED ON Tc = 5- M NUTE.
SUBAREA RUNCFF(CFS) = 0. 00

TOTAL AREA(ACRES) = 0.009 TOTAL RUNOFF(CFS) = 0.00

END OF STUDY SUMVARY:
TOTAL AREA( ACRES) = 0.009 TC(MN.)
PEAK FLOW RATE(CFS) = 0.03

1
=
©
N

END OF RATI ONAL METHOD ANALYSI S

Sheet flows to future Tractor Supply site due to the proposed project grading
for the Tractor Supply site inprovenents.



DEVELOPED CONDITION 100-YEAR CALCULATIONS
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RATIONAL METHOD HYDROLOGY COMPUTER PRO
Reference: SAN DIEGO COUNTY FLOOD CONT
2003,1985,1981 HYDROLOGY
(c) Copyright 1982-2010 Advanced Engineer
Ver. 17.0 Release Date: 07/01/2010 L

Analysis prepared by:
Alidade Engineering

41743 Enterprise Circl
Temecula, CA 92590

*kkkkkk

““““““ DESCRIPTION OF STUDY *
* AUTOZONE

*100-YEAR STORM EVENT

* BASIN A (REVISED LAYOUT)
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xxxxxxxxxxxxxxxx

FILE NAME: D16202R.DAT
TIME/DATE OF STUDY: 10:42 03/14/2018
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GRAM PACKAGE
ROL DISTRICT
MANUAL

ing Software (aes)
icense ID 1630

e North, Suite 209
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*
*
*
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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) TOUSEF  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
2 240 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.*

*kkkkkkkkkkkhkkkhkkhkhkhkkkkkkk

00ISCODE= 21

xxxxxxxxxx

FLOW PROCESS FROM NODE 100.00 TO NODE 101.

xxxxxxxxxx

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




*USER SPECIFIED(SUBAREA):

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8000
S.C.S. CURVE NUMBER (AMC Il) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) =
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
SUBAREA RUNOFF(CFS) =  0.90

TOTAL AREA(ACRES) =  0.12 TOTAL RUNOFF(CFS

80.00

xxxxxxxxx

FLOW PROCESS FROM NODE 101.00 TO NODE 102.

xxxxxxxxx

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SU

TE.

*kkkkkkkkkkkkkkhkkhkhkkhkkkkkk

001SCODE = 91

0.90

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
PAVEMENT LIP(FEET) = 0.010 MANNING'S N =.015
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
*USER SPECIFIED(SUBAREA):

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8200
S.C.S. CURVE NUMBER (AMC 1l)= 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/
AVERAGE FLOW DEPTH(FEET) = 0.24 FLOOD WIDTH(

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 0.77 Tc(
SUBAREA AREA(ACRES) = 0.27 SUBAREA RUNO
AREA-AVERAGE RUNOFF COEFFICIENT = 0.814

TOTAL AREA(ACRES) = 0.4 PEAK FLOW

END OF SUBAREA "V" GUTTER HYDRAULICS:
DEPTH(FEET) = 0.27 FLOOD WIDTH(FEET) = 15.7
FLOW VELOCITY(FEET/SEC.) = 2.17 DEPTH*VELOCI
LONGEST FLOWPATH FROM NODE 100.00 TO NODE

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 102.00 TO NODE 103.

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE

ET)= 0.130
0

TE.

1.98
SEC.) = 2.03
FEET) = 12.63
MIN.) = 3.73
FF(CFS)= 2.17

RATE(CFS)=  3.07

3
TY(FT*FT/SEC) = 0.58
102.00 = 174.00 FEET.

*kkkkkkkkkkkkkkkkkkkkkkkkk

00 1S CODE = 41

<<
MENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1304.41 DOWNS
FLOW LENGTH(FEET) = 19.00 MANNING'S N = 0.
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

2

TREAM(FEET) = 1304.22
013

PIPES= 1



PIPE-FLOW(CFS)=  3.07
PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.) =
LONGEST FLOWPATH FROM NODE  100.00 TO NODE

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 102.00 TO NODE 103.

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

3.79

103.00 = 193.00 FEET.

*kkkkkkkkkkkkkkkkkkkkkkkkk

00 1S CODE = 81

<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.749
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU
*USER SPECIFIED(SUBAREA):

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC Il)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8035

SUBAREA AREA(ACRES) = 0.01 SUBAREA RUNOFF(C
TOTAL AREA(ACRES)= 0.4 TOTAL RUNOFF(CF
TC(MIN.) = 3.79

xxxxxxxxxx

FLOW PROCESS FROM NODE 103.00 TO NODE 104.

xxxxxxxxxx

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

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE

TE.
FS)= 0.03
S)= 3.0

*kkkkkkkkkkkkkkhkkhkkkkkkkkk

00 1S CODE = 41

<<<<
MENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1304.22 DOWNS
FLOW LENGTH(FEET)= 6.00 MANNING'S N = 0.
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
PIPE-FLOW(CFS)=  3.10

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

LONGEST FLOWPATH FROM NODE  100.00 TO NODE

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 103.00 TO NODE 104.

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

TREAM(FEET) = 1304.16
013

PIPES= 1

3.81

104.00 = 199.00 FEET.

*kkkkkkkkkkkkkkkkkkkkkkkkk

00 1S CODE = 81

<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.749
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU
*USER SPECIFIED(SUBAREA):

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .6300
S.C.S. CURVE NUMBER (AMC Il)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8001

SUBAREA AREA(ACRES) = 0.01 SUBAREA RUNOFF(C
TOTAL AREA(ACRES)= 0.4 TOTAL RUNOFF(CF
TC(MIN.) = 3.81

xxxxxxxxxx

FLOW PROCESS FROM NODE 104.00 TO NODE 105.

xxxxxxxxxx

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

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE

3

TE.
FS)= 0.05
S)=  3.15

*kkkkkkkkkkkhkkkhkkhkhkkhkkkkkk

00 1S CODE = 41

<<
MENT)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 1304.16 DOWNS
FLOW LENGTH(FEET) = 11.00 MANNING'S N = 0.
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
PIPE-FLOW(CFS)=  3.15

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

LONGEST FLOWPATH FROM NODE  100.00 TO NODE

xxxxxxxxx

FLOW PROCESS FROM NODE 105.00 TO NODE 106.

xxxxxxxxx

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<

TREAM(FEET) = 1304.05
013

PIPES= 1

3.85

105.00= 210.00 FEET.

*kkkkkkkkkkkkkkhkhkhkhkkkkkkkk

00 1S CODE = 51

<L

ELEVATION DATA: UPSTREAM(FEET) = 1304.05 DOWN
CHANNEL LENGTH THRU SUBAREA(FEET) = 35.00 C
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) =
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.749
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU
*USER SPECIFIED(SUBAREA):

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3700
S.C.S. CURVE NUMBER (AMC Il) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/
AVERAGE FLOW DEPTH(FEET) = 0.20 TRAVEL TIME(
Tc(MIN.) = 4.59

SUBAREA AREA(ACRES) = 0.03  SUBAREA RUN
AREA-AVERAGE RUNOFF COEFFICIENT = 0.769

TOTAL AREA(ACRES)= 0.4 PEAK FLOW

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.20 FLOW VELOCITY(FEET/SEC.) =
LONGEST FLOWPATH FROM NODE 100.00 TO NODE

xxxxxxxxx

FLOW PROCESS FROM NODE 105.00 TO NODE 106.

xxxxxxxxx

STREAM(FEET) = 1303.88
HANNEL SLOPE = 0.0049
000

1.00
TE.

3.21
SEC.)= 0.78
MIN.) = 0.74
OFF(CFS)= 0.11
RATE(CFS)=  3.26
0.80
106.00 =  245.00 FEET.

*kkkkkkkkkkkkkkhkkhkhkkkkkkkk

00 1S CODE = 10

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

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 110.00 TO NODE 111.

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

*kkkkkkkkkkkkkkkkkkkkkkkkk

00ISCODE = 21

<<

*USER SPECIFIED(SUBAREA):

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8700
S.C.S. CURVE NUMBER (AMC 1l)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 1316.40
DOWNSTREAM ELEVATION(FEET) = 1310.50



ELEVATION DIFFERENCE(FEET) =  5.90
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.195
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GRE
THE MAXIMUM OVERLAND FLOW LENGTH= 9
(Reference: Table 3-1B of Hydrology Man
THE MAXIMUM OVERLAND FLOW LENGTH IS USE
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.749
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU
SUBAREA RUNOFF(CFS)= 0.52
TOTAL AREA(ACRES) = 0.06 TOTAL RUNOFF(CFS

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 111.00 TO NODE 112.

ATER THAN

1.80

ual)

D IN Tc CALCULATION!

TE.

)= 052

*kkkkkkkkkkkkkkkkkkkkkkkkk

00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBARE A<<<<<

>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1310.50 DOWNSTREAM E
STREET LENGTH(FEET) = 25.00 CURB HEIGHT(INC
STREET HALFWIDTH(FEET) = 24.00

LEVATION(FEET) = 1308.96
HES) = 6.0

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEE)l= 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. )= 231
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 Il)= 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.

*kkkkkkkkkkkkkkhkhkhkhkhkkkkkkk

00ISCODE= 1

xxxxxxxxx

FLOW PROCESS FROM NODE 111.00 TO NODE 112.

xxxxxxxxx




>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEK<<<<

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

*kkkkkkkkkkkkkkkkkkkkkkkkk

00ISCODE = 21

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 120.00 TO NODE 121.

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

*USER SPECIFIED(SUBAREA):

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3600
S.C.S. CURVE NUMBER (AMC 1l)= 0
INITIAL SUBAREA FLOW-LENGTH(FEET) =
UPSTREAM ELEVATION(FEET) = 1311.80
DOWNSTREAM ELEVATION(FEET) = 1308.50
ELEVATION DIFFERENCE(FEET) =  3.30

92.00

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
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.146
SUBAREA RUNOFF(CFS) = 0.08
TOTAL AREA(ACRES) = 0.03 TOTAL RUNOFF(CFS

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 121.00 TO NODE 112.

D IN Tc CALCULATION!

)= 0.08

*kkkkkkkkkkkkkkkkkkkkkkkkk

00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEK<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALES<<<<<

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)
1 069 231  9.749 0.08
2 008 809 7.146 0.03

RAINFALL INTENSITY AND TIME OF CONCENTRATION RAT 10

CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY



NUMBER (CFS) (MIN.) (INCH/HOUR)
1 071 231 9.749
2 058 809 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.
kkkkkkkkkhkhkhkkhkkhkhkkhhkkhkhkhkhhkhhkhkhhhhkhkhkixk kkkkkkkkkkkkkkkkkhkkhkkhkkkkkk

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.
xxxxxxxxxxxxxxxxxxxx *kkkkkkkkkkkkkkkkkkkkkkkhkk

FLOW PROCESS FROM NODE 112.00 TO NODE 113. 00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEK<<<<

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

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk *kkkkkkkkkkkkkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 130.00 TO NODE 131. 00ISCODE = 21

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

*USER SPECIFIED(SUBAREA):

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8800
S.C.S. CURVE NUMBER (AMC Il)= 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 )= 013



*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkk *kkkkkkkkkkkkkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 131.00 TO NODE 113. 00 1S 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 1l)= 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.
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FLOW PROCESS FROM NODE  131.00 TO NODE  113. 00IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEK<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALES<<<<<

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)
1 071 276  9.749 0.11
2 063 241  9.749 0.08

RAINFALL INTENSITY AND TIME OF CONCENTRATION RAT 10
CONFLUENCE FORMULA USED FOR 2 STREAMS.



+ PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc  INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 134 241 9749
2 134 276 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.
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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.
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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 Il) = 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

xxxxxxxxxxxxxxxxxxxx *kkkkkkkkkkkkkkhkhkhkhkkhkkkkkk

FLOW PROCESS FROM NODE 114.00 TO NODE 115. 00 1S 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




PIPE TRAVEL TIME(MIN.) = 0.16 Tc(MIN.) =
LONGEST FLOWPATH FROM NODE  110.00 TO NODE

xxxxxxxxxx

FLOW PROCESS FROM NODE 114.00 TO NODE 115.

xxxxxxxxxx

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

3.13

115.00= 268.00 FEET.

*kkkkkkkkkkkkkkhkkhkhkkhkkkkkk

00 1S CODE = 81

<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.749
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU
*USER SPECIFIED(SUBAREA):

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8700
S.C.S. CURVE NUMBER (AMC Il)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8127

SUBAREA AREA(ACRES) = 0.05 SUBAREA RUNOFF(C
TOTAL AREA(ACRES)= 0.3 TOTAL RUNOFF(CF
TC(MIN.) = 3.13

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 115.00 TO NODE 116.

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

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE

TE.
FS)= 0.43
S)y= 242

*kkkkkkkkkkkkkkkkkkkkkkkkk

00 1S CODE = 41

<<
MENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1304.44 DOWNS
FLOW LENGTH(FEET) = 32.00 MANNING'S N = 0.
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
PIPE-FLOW(CFS) = 2.42

PIPE TRAVEL TIME(MIN.) = 0.15 Tc(MIN.) =

LONGEST FLOWPATH FROM NODE  110.00 TO NODE

xxxxxxxxxx

FLOW PROCESS FROM NODE 115.00 TO NODE 116.

xxxxxxxxxx

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

TREAM(FEET) = 1304.28
013

PIPES= 1

3.28

116.00 = 300.00 FEET.
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00 1S CODE = 81

<<

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 Il) = 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)= 294
TC(MIN.) = 3.28

*kkkkkkkkkkkkkkkkkkkkkkkkk

00 1S CODE = 41
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FLOW PROCESS FROM NODE 116.00 TO NODE 117.

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<<




ELEVATION DATA: UPSTREAM(FEET) = 1304.28 DOWNS
FLOW LENGTH(FEET) = 28.00 MANNING'S N = O.
ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.74

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SE
GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF
PIPE-FLOW(CFS)=  2.94

PIPE TRAVEL TIME(MIN.) = 0.12 Tc(MIN.) =

LONGEST FLOWPATH FROM NODE  110.00 TO NODE

xxxxxxxxx

FLOW PROCESS FROM NODE 116.00 TO NODE 117.

xxxxxxxxx

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.749
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU
*USER SPECIFIED(SUBAREA):

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .6700
S.C.S. CURVE NUMBER (AMC Il)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8190

SUBAREA AREA(ACRES) = 0.01 SUBAREA RUNOFF(C
TOTAL AREA(ACRES)= 0.4 TOTAL RUNOFF(CF
TC(MIN.) = 3.40
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FLOW PROCESS FROM NODE 117.00 TO NODE 118.

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

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE

ELEVATION DATA: UPSTREAM(FEET) = 1304.14 DOWNS
FLOW LENGTH(FEET) = 12.00 MANNING'S N = 0.
ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.84

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SE
GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF
PIPE-FLOW(CFS)=  3.02

PIPE TRAVEL TIME(MIN.) = 0.05 Tc(MIN.) =

LONGEST FLOWPATH FROM NODE  110.00 TO NODE

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 117.00 TO NODE 118.

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.749
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU
*USER SPECIFIED(SUBAREA):

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC 1l)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8165
SUBAREA AREA(ACRES) = 0.00 SUBAREA RUNOFF(C
TOTAL AREA(ACRES) = 0.4 TOTAL RUNOFF(CF

11

TREAM(FEET) = 1304.14
013

CTION AREA)

PIPES= 1

3.40

117.00= 328.00 FEET.

*kkkkkkkkkkkkkkhkkhkhkhkkkkkkk

00 1S CODE = 81

TE.
FS)= 0.08
S)=  3.02

*kkkkkkkkkkkkkkkkkkkkkkkkk

00 1S CODE = 41

<<
MENT)<<<<<

TREAM(FEET) = 1304.08
013

CTION AREA)

PIPES= 1

3.45

118.00 = 340.00 FEET.

*kkkkkkkkkkkkkkkkkkkkkkkkk

00 1S CODE = 81

TE.
FS)= 0.01
S)=  3.02



TC(MIN.) = 3.45

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 118.00 TO NODE 119.

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE

*kkkkkkkkkkkkkkkkkkkkkkkkk

00 1S CODE = 41

<<
MENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1304.08 DOWNS
FLOW LENGTH(FEET) = 4.00 MANNING'S N = 0.
ASSUME FULL-FLOWING PIPELINE

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

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SE
GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF
PIPE-FLOW(CFS)=  3.02

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

LONGEST FLOWPATH FROM NODE  110.00 TO NODE

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 119.00 TO NODE 106.

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<

TREAM(FEET) = 1304.06
013

CTION AREA)

PIPES= 1

3.47

119.00 = 344.00 FEET.

*kkkkkkkkkkkkkkkkkkkkkkkkk

00 1S CODE = 51

<L

ELEVATION DATA: UPSTREAM(FEET) = 1304.06 DOWN
CHANNEL LENGTH THRU SUBAREA(FEET) = 35.00 C
CHANNEL BASE(FEET) = 10.00 "Z"FACTOR = 50.
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) =
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 9.749
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU
*USER SPECIFIED(SUBAREA):

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3700
S.C.S. CURVE NUMBER (AMC Il) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/
AVERAGE FLOW DEPTH(FEET) = 0.20 TRAVEL TIME(
Te(MIN.) = 4.21

SUBAREA AREA(ACRES) = 0.03  SUBAREA RUN
AREA-AVERAGE RUNOFF COEFFICIENT = 0.788

TOTAL AREA(ACRES)= 0.4 PEAK FLOW

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.20 FLOW VELOCITY(FEET/SEC.) =
LONGEST FLOWPATH FROM NODE  110.00 TO NODE

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 119.00 TO NODE 106.

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-ST

STREAM(FEET) = 1303.88
HANNEL SLOPE = 0.0051
000

1.00
TE.

3.07
SEC.)= 0.79
MIN.) = 0.73
OFF(CFS)= 0.09
RATE(CFS)=  3.12
0.81
106.00 = 379.00 FEET.

*kkkkkkkkkkkkkkkkkkkkkkkkk

00ISCODE= 11

REAM MEMORY<<<<<

+ MAIN STREAM CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY ARE
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACR

12



1 3.12 421 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)
1 326 459 9749 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)
1 611 421  9.749
2 638 459  9.749

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS)=  6.38 Tc(MIN.) = 4.59
TOTAL AREA(ACRES)= 0.8

xxxxxxxxxxxxxxxxxx kkkkkkkkkkkkhkkhkkkkhkkhkkhkkkkkk
FLOW PROCESS FROM NODE  119.00 TO NODE  106. 00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkk *kkkkkkkkkkkkkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 106.00 TO NODE 107. 00 1S 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.
kkkkkkkkkkkhkhkkkhkkhkhkkhhkkhkhkhkhhhhkhhkhkhhkhhkhkhkixk kkkkkkkkkkkkkkhkkkkhkkhkkhkkkikkkx

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

13



PIPE TRAVEL TIME(MIN.) = 0.29 Tc(MIN.) =
LONGEST FLOWPATH FROM NODE  110.00 TO NODE

5.02
108.00 = 589.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 0.8 TC(MIN.) =
PEAK FLOW RATE(CFS) =  6.38

END OF RATIONAL METHOD ANALYSIS

Discharges to existing 24-inch RCP storm drain stub
connected to the public storm drain system in Valle
does not take into account the underground storage
reduce the developed 100-year storm event to mimic
the 100-year design report prepared by REC Consulta
Appendices.

14

at Node 108 that is

y Center Road. This runoff
facility that is designed to
existing conditions. See
nts included in the
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RATI ONAL METHOD HYDROLOGY COVPUTER PROGRAM PACKAGE
Ref erence: SAN DI EGO COUNTY FLOOD CONTROL DI STRI CT
2003, 1985, 1981 HYDROLOGY MANUAL
(c) Copyright 1982-2010 Advanced Engi neering Software (aes)
Ver. 17.0 Rel ease Date: 07/01/2010 License ID 1630

Anal ysi s prepared by:

Al i dade Engi neering
41743 Enterprise Circle North, Suite 209
Tenecul a, CA 92590

R Sk Sk R R R ARk DESCRI PTIO\I G: STUD R IR e b Sk Sk kO R Ik S bk S

* AUTOGZONE *
* 100- YEAR STORM EVENT *
* BASIN B

kkhkkhkhkhkkkkhkhkhkhhkhkkhkkhkhkhhhhkhkkkhkhhhhkhkkhkkhkkhk hhhkhkkhkhkhkhhhkhkkkk k hhhkkkhkhk k hkhkhkkkk,* kkkkx*,k,* *kk*x*%x

FI LE NAME: D16202B. DAT
TI ME/ DATE OF STUDY: 09:38 10/03/2017

2003 SAN DI EGO MANUAL CRI TERI A

USER SPEC! FI ED STORM EVENT( YEAR) = 100. 00

6- HOUR DURATI ON PRECI PI TATION (I NCHES) =  3.700

SPECI FIED M NI MUM PI PE SIZE(INCH) =  6.00

SPECI FI ED PERCENT OF GRADI ENTS(DECI MAL) TO USE FOR FRI CTI ON SLOPE = 0. 95

SAN DI EGO HYDROLOGY MANUAL "C'- VALUES USED FOR RATI ONAL METHCD

NOTE: USE MODI FI ED RATI ONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSI S

* USER- DEFI NED STREET- SECTI ONS FOR COUPLED Pl PEFLOW AND STREETFLOW MODEL*
HALF- CROM TO STREET- CROSSFALL: CURB GUTTER GEOMETRI ES: MANNI NG
WDTH CROSSFALL IN / OUT-/PARK- HEIGHT WDTH LIP HKE 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 CONSTRAI NTS:
1. Relative FlowDepth = 0.00 FEET
as (Maxi mum Al'l owabl e Street Fl ow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SI ZE PIPE WTH A FLOW CAPACI TY GREATER THAN
OR EQUAL TO THE UPSTREAM TRI BUTARY PI PE. *

RR R R I b Sk Sk S S I Rk Ik Ik I R R R R I Sk R R Rk kR Rk kI R R I S O kR Rk I

FLOW PROCESS FROM NCDE 200. 00 TO NCDE 201.00 IS CODE = 21

*USER SPECI FI ED( SUBAREA) :



GENERAL COMMERCI AL RUNOFF CCOEFFI CI ENT = . 5500

S.C.S. CURVE NUMBER (AMC I1)

= 0

I NI TI AL SUBAREA FLOW LENGTH( FEET) = 24.00

UPSTREAM ELEVATI ON( FEET) =
DOANSTREAM ELEVATI ON( FEET)
ELEVATI ON DI FFERENCE( FEET)

1315. 69
1315. 08
0.61

SUBAREA OVERLAND TI ME OF FLOM N.) = 3. 554

100 YEAR RAI NFALL | NTENSI TY( | NCH HOUR)

9.749

NOTE: RAI NFALL | NTENSITY IS BASED ON Tc = 5-M NUTE.

SUBAREA RUNCFF(CFS) = 0.02
TOTAL AREA(ACRES) = 0.003 TOTAL RUNOFF(CFS) = 0.02
END OF STUDY SUMMVARY:
TOTAL AREA( ACRES) = 0.0 TC(MN.) = 3.55
PEAK FLON RATE(CFS) = 0. 02

END OF RATI ONAL METHOD ANALYSI S

Flows to Tractor Supply site.

Si xty-three square feet of the | andscaped area

al ready drained to the Tractor Supply site in the existing condition due to
of fsite grading perforned as part of the Tractor Supply gradi ng and

i mprovenents.



RR R R I b Sk Sk S Rk Ik R ARk Ik b kS RO R R I kI R R S Sk R R

RATI ONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Ref erence: SAN DI EGO COUNTY FLOCD CONTROL DI STRI CT
2003, 1985, 1981 HYDROLOGY MANUAL
(c) Copyright 1982-2010 Advanced Engi neering Software (aes)
Ver. 17.0 Rel ease Date: 07/01/2010 License ID 1630

Anal ysi s prepared by:

Al i dade Engi neeri ng
41743 Enterprise Circle North, Suite 209
Tenecul a, CA 92590

R Sk Sk R R R ARk DESCRI PTIO\I G: STUD R IR e b Sk Sk kO R Ik S bk S

* AUTOGZONE *
* 100- YEAR STORM EVENT *
* BASIN C

R Ok kI R R R Ik I kS R ARk S S e kO R Rk kS kS R SRR R I R e e Sk S b

FI LE NAME: D16202C. DAT
TI ME/ DATE OF STUDY: 09:48 10/03/2017

2003 SAN DI EGO MANUAL CRI TERI A

USER SPECI FI ED STORM EVENT( YEAR) = 100. 00

6- HOUR DURATI ON PRECI PI TATI ON (I NCHES) = 3. 700

SPECI FI ED M NI MUM PI PE SI ZE(INCH) =  6.00

SPECI FI ED PERCENT OF GRADI ENTS(DECI MAL) TO USE FOR FRI CTI ON SLOPE = 0. 95

SAN DI EGO HYDROLOGY MANUAL " C'-VALUES USED FOR RATI ONAL METHOD

NOTE: USE MODI FI ED RATI ONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSI S

* USER- DEFI NED STREET- SECTI ONS FOR COUPLED Pl PEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET- CROSSFALL: CURB GUTTER GEOVETRIES:  MANNI NG
WDTH CROSSFALL IN  / QUT-/PARK- HEIGHT WDTH LIP HKE FACTOR

NO  (FT) (FT) SIDE / SIDEl VAY  (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 CONSTRAI NTS:
1. Relative FlowDepth = 0.00 FEET
as (Maxi mum Al l owabl e Street Fl ow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WTH A FLOW CAPACI TY GREATER THAN
OR EQUAL TO THE UPSTREAM TRI BUTARY PI PE. *

kkkkhkhhkhkhkkhkkhkkhkhhhhkkkhkhkhhhhkhkkhkkhkkhdhhhhkhkhkhkhhhhkhkkkhkkhk hhhkhkhkhk khhhkhkkkhk k kk hkkkk,k k khkkxkk**,*k k*x*%x

FLOW PROCESS FROM NODE 300. 00 TO NODE 301.00 IS CODE = 21

*USER SPECI FI ED( SUBAREA) :



GENERAL COMMERCI AL RUNOFF COEFFI CI ENT = . 9000
S.C.S. CURVE NUMBER (AMC I1) = O

| NI TI AL SUBAREA FLOW LENGTH( FEET) = 8. 00
UPSTREAM ELEVATI ON( FEET) =  1310. 10
DOWNSTREAM ELEVATI ON(FEET) = 1309. 79

ELEVATI ON DI FFERENCE( FEET) = 0.31
SUBAREA OVERLAND TIME OF FLONMN.) = 0. 648

100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 9. 749

NOTE: RAI NFALL | NTENSI TY |'S BASED ON Tc = 5- M NUTE.

SUBAREA RUNCFF(CFS) = 0. 0004

TOTAL AREA( ACRES) = 0.00005 TOTAL RUNOFF(CFS) = 0. 0004

END OF STUDY SUMVARY:
TOTAL AREA( ACRES) = 0.0 TC(MN.)
PEAK FLOW RATE(CFS) = 0. 0004

n
©
o
o1

END OF RATI ONAL METHOD ANALYSI S

Flows to the Tractor Supply site.
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RATI ONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Ref erence: SAN DI EGO COUNTY FLOCD CONTROL DI STRI CT
2003, 1985, 1981 HYDROLOGY MANUAL
(c) Copyright 1982-2010 Advanced Engi neering Software (aes)
Ver. 17.0 Rel ease Date: 07/01/2010 License ID 1630

Anal ysi s prepared by:

Al i dade Engi neeri ng
41743 Enterprise Circle North, Suite 209
Tenecul a, CA 92590

R Sk Sk R R R ARk DESCRI PTIO\I G: STUD R IR e b Sk Sk kO R Ik S bk S

* AUTOGZONE *
* 100- YEAR STORM EVENT *
* BASIN D

R Ok kI R R R Ik I kS R ARk S S e kO R Rk kS kS R SRR R I R e e Sk S b

FI LE NAME: D16202D. DAT
TI ME/ DATE OF STUDY: 11:08 03/14/2018

2003 SAN DI EGO MANUAL CRI TERI A

USER SPECI FI ED STORM EVENT( YEAR) = 100. 00

6- HOUR DURATI ON PRECI PI TATI ON (I NCHES) = 3. 700

SPECI FI ED M NI MUM PI PE SI ZE(INCH) =  6.00

SPECI FI ED PERCENT OF GRADI ENTS(DECI MAL) TO USE FOR FRI CTI ON SLOPE = 0. 95

SAN DI EGO HYDROLOGY MANUAL " C'-VALUES USED FOR RATI ONAL METHOD

NOTE: USE MODI FI ED RATI ONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSI S

* USER- DEFI NED STREET- SECTI ONS FOR COUPLED Pl PEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET- CROSSFALL: CURB GUTTER GEOVETRIES:  MANNI NG
WDTH CROSSFALL IN  / QUT-/PARK- HEIGHT WDTH LIP HKE FACTOR

NO  (FT) (FT) SIDE / SIDEl VAY  (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 CONSTRAI NTS:
1. Relative FlowDepth = 0.00 FEET
as (Maxi mum Al l owabl e Street Fl ow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WTH A FLOW CAPACI TY GREATER THAN
OR EQUAL TO THE UPSTREAM TRI BUTARY PI PE. *

kkkkhkhhkhkhkkhkkhkkhkhhhhkkkhkhkhhhhkhkkhkkhkkhdhhhhkhkhkhkhhhhkhkkkhkkhk hhhkhkhkhk khhhkhkkkhk k kk hkkkk,k k khkkxkk**,*k k*x*%x

FLOW PROCESS FROM NODE 400. 00 TO NODE 401.00 IS CODE = 21

*USER SPECI FI ED( SUBAREA) :



GENERAL COMMERCI AL RUNOFF COEFFI Cl ENT = . 3800
S.C.S. CURVE NUMBER (AMC I1) = O

| NI TI AL SUBAREA FLOW LENGTH(FEET) =  43.00
UPSTREAM ELEVATI ON( FEET) =  1310. 60

DONNSTREAM ELEVATI ON(FEET) =  1307. 00

ELEVATI ON DI FFERENCE( FEET) = 3. 60

SUBAREA OVERLAND TIME OF FLONMN.) =  4.186

100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 9.749
NOTE: RAI NFALL | NTENSI TY |'S BASED ON Tc = 5-M NUTE.
SUBAREA RUNCFF( CFS) = 0.35

TOTAL AREA( ACRES) = 0.09 TOTAL RUNOFF(CFS) = 0.35

END OF STUDY SUMVARY:
TOTAL AREA( ACRES) = 0.1 TC(MN.)
PEAK FLOW RATE(CFS) = 0.35

1
P
=
©

END OF RATI ONAL METHOD ANALYSI S

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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RATI ONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Ref erence: SAN DI EGO COUNTY FLOCD CONTROL DI STRI CT
2003, 1985, 1981 HYDROLOGY MANUAL
(c) Copyright 1982-2010 Advanced Engi neering Software (aes)
Ver. 17.0 Rel ease Date: 07/01/2010 License ID 1630

Anal ysi s prepared by:

Al i dade Engi neeri ng
41743 Enterprise Circle North, Suite 209
Tenecul a, CA 92590

R Sk Sk R R R ARk DESCRI PTIO\I G: STUD R IR e b Sk Sk kO R Ik S bk S

* AUTOGZONE *
* 100- YEAR STORM EVENT *
* BASIN E

R Ok kI R R R Ik I kS R ARk S S e kO R Rk kS kS R SRR R I R e e Sk S b

FI LE NAME: D16202E. DAT
TI ME/ DATE OF STUDY: 15:48 02/08/2017

2003 SAN DI EGO MANUAL CRI TERI A

USER SPECI FI ED STORM EVENT( YEAR) = 100. 00

6- HOUR DURATI ON PRECI PI TATI ON (I NCHES) = 3. 700

SPECI FI ED M NI MUM PI PE SI ZE(INCH) =  8.00

SPECI FI ED PERCENT OF GRADI ENTS(DECI MAL) TO USE FOR FRI CTI ON SLOPE = 0. 95

SAN DI EGO HYDROLOGY MANUAL " C'-VALUES USED FOR RATI ONAL METHOD

NOTE: USE MODI FI ED RATI ONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSI S

* USER- DEFI NED STREET- SECTI ONS FOR COUPLED Pl PEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET- CROSSFALL: CURB GUTTER GEOVETRIES:  MANNI NG
WDTH CROSSFALL IN  / QUT-/PARK- HEIGHT WDTH LIP HKE FACTOR

NO  (FT) (FT) SIDE / SIDEl VAY  (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 CONSTRAI NTS:
1. Relative FlowDepth = 0.00 FEET
as (Maxi mum Al l owabl e Street Fl ow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WTH A FLOW CAPACI TY GREATER THAN
OR EQUAL TO THE UPSTREAM TRI BUTARY PI PE. *

kkkkhkhhkhkhkkhkkhkkhkhhhhkkkhkhkhhhhkhkkhkkhkkhdhhhhkhkhkhkhhhhkhkkkhkkhk hhhkhkhkhk khhhkhkkkhk k kk hkkkk,k k khkkxkk**,*k k*x*%x

FLOW PROCESS FROM NODE 500. 00 TO NODE 501.00 IS CODE = 21

*USER SPECI FI ED( SUBAREA) :



GENERAL COMMERCI AL RUNOFF COEFFI Cl ENT = . 3900
S.C.S. CURVE NUMBER (AMC I1) = O

| NI TI AL SUBAREA FLOW LENGTH( FEET) = 14. 00
UPSTREAM ELEVATI ON( FEET) =  1305. 55

DONNSTREAM ELEVATI ON(FEET) =  1305. 30

ELEVATI ON DI FFERENCE( FEET) = 0.25

SUBAREA OVERLAND TIME OF FLONMN.) =  3.942

100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 9.749
NOTE: RAI NFALL | NTENSI TY |'S BASED ON Tc = 5-M NUTE.
SUBAREA RUNCFF( CFS) = 0.06

TOTAL AREA( ACRES) = 0.02 TOTAL RUNOFF(CFS) = 0.06

END OF STUDY SUMVARY:
TOTAL AREA( ACRES) = 0.0 TC(MN.)
PEAK FLOW RATE(CFS) = 0. 06

n
w
©
AN

END OF RATI ONAL METHOD ANALYSI S

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
Reference: SAN DIEGO COUNTY FLOOD CONT
2003,1985,1981 HYDROLOGY
(c) Copyright 1982-2010 Advanced Engineer
Ver. 17.0 Release Date: 07/01/2010 L

Analysis prepared by:
Alidade Engineering

41743 Enterprise Circl
Temecula, CA 92590

*kkkkkk

““““““ DESCRIPTION OF STUDY *

* AUTOZONE

*100-YEAR STORM EVENT

*BASIN F (REVISED GRADING AT BACK OF AUTOZONE)

*kkkkkk

xxxxxxxxxxxxxxxx

FILE NAME: D16202F.DAT
TIME/DATE OF STUDY: 11:18 03/14/2018

*kkkkkkkkkkkkkkhkkhkhkkhkkkkkk

GRAM PACKAGE
ROL DISTRICT
MANUAL

ing Software (aes)
icense ID 1630

e North, Suite 209

*kkkkkkkkkkkkkhkhkhkhkhkkkkkkk
*
*
*

*kkkkkkkkkkkkkkhkkhkhkkkkkkk

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) TOUSE 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)

1 300

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.*

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 600.00 TO NODE 601.

*kkkkkkkkkkkkkkkkkkkkkkkkk

00ISCODE = 21

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

*USER SPECIFIED(SUBAREA):




RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN
S.C.S. CURVE NUMBER (AMC Il)= 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
THE MAXIMUM OVERLAND FLOW LENGTH = 10
(Reference: Table 3-1B of Hydrology Man
THE MAXIMUM OVERLAND FLOW LENGTH IS USE
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.521
SUBAREA RUNOFF(CFS) = 0.27
TOTAL AREA(ACRES) = 0.08 TOTAL RUNOFF(CFS

xxxxxxxxxxxxxxxxxx

FLOW PROCESS FROM NODE 601.00 TO NODE 602.

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<

T =.4100

ATER THAN

0.00

ual)

D IN Tc CALCULATION!

)= 0.27

*kkkkkkkkkkkkkkhkhkhkhkhkkkkkkk

00 1S CODE = 51

<L

ELEVATION DATA: UPSTREAM(FEET) = 1330.00 DOWN
CHANNEL LENGTH THRU SUBAREA(FEET) = 233.00 C
CHANNEL BASE(FEET) = 10.00 "Z"FACTOR = 50.
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) =
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.495
*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN
S.C.S. CURVE NUMBER (AMC Il) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(
Te(MIN.) = 9.38

SUBAREA AREA(ACRES) = 0.33  SUBAREA RUN
AREA-AVERAGE RUNOFF COEFFICIENT = 0.410

TOTAL AREA(ACRES)= 0.4 PEAK FLOW

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) =
LONGEST FLOWPATH FROM NODE  600.00 TO NODE

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 602.00 TO NODE 603.

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<

STREAM(FEET) = 1316.50
HANNEL SLOPE = 0.0579
000

1.00

T =.4100

0.73
SEC.)= 1.20
MIN.) = 3.22

OFF(CFS)= 0.89

RATE(CFS)=  1.10

1.30

602.00 = 355.00 FEET.

*kkkkkkkkkkkkkkkkkkkkkkkkk

00 1S CODE = 51

<L

ELEVATION DATA: UPSTREAM(FEET) = 1316.50 DOWN
CHANNEL LENGTH THRU SUBAREA(FEET) = 226.00 C
CHANNEL BASE(FEET) = 10.00 "Z"FACTOR = 50.
MANNING'S FACTOR =0.035 MAXIMUM DEPTH(FEET) =
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.542
*USER SPECIFIED(SUBAREA):

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN

2

STREAM(FEET) = 1307.10
HANNEL SLOPE = 0.0416
000

1.00

T =.3500



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

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/
AVERAGE FLOW DEPTH(FEET) = 0.09 TRAVEL TIME(
Te(MIN.) = 12.00

SUBAREA AREA(ACRES) = 0.71  SUBAREA RUN
AREA-AVERAGE RUNOFF COEFFICIENT = 0.372

TOTAL AREA(ACRES)= 1.1 PEAK FLOW

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) =
LONGEST FLOWPATH FROM NODE  600.00 TO NODE

xxxxxxxxxxxxxxxxxx

FLOW PROCESS FROM NODE 603.00 TO NODE 604.

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<

1.79
SEC.)= 1.44

MIN.) = 2.62
OFF(CFS)= 1.38
RATE(CFS)=  2.32
1.50

603.00 = 581.00 FEET.

*kkkkkkkkkkkkkkhkkhkhkkhkkkkkk

00 1S CODE = 51

<L

ELEVATION DATA: UPSTREAM(FEET) = 1307.10 DOWN
CHANNEL LENGTH THRU SUBAREA(FEET) = 19.00 C
CHANNEL BASE(FEET) = 2.00 "Z"FACTOR= 2.
MANNING'S FACTOR = 0.035 MAXIMUM DEPTH(FEET) =
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.514
*USER SPECIFIED(SUBAREA):

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3700
S.C.S. CURVE NUMBER (AMC Il) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/
AVERAGE FLOW DEPTH(FEET) = 0.28 TRAVEL TIME(
Te(MIN.) = 12.10

SUBAREA AREA(ACRES) = 0.05  SUBAREA RUN
AREA-AVERAGE RUNOFF COEFFICIENT = 0.372

TOTAL AREA(ACRES)= 1.2 PEAK FLOW

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.28 FLOW VELOCITY(FEET/SEC.) =
LONGEST FLOWPATH FROM NODE 600.00 TO NODE

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

FLOW PROCESS FROM NODE 604.00 TO NODE 108.

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<

STREAM(FEET) = 1306.20
HANNEL SLOPE = 0.0474

000
2.00

2.37
SEC.)= 3.34
MIN.) = 0.09
OFF(CFS) = 0.10
RATE(CFS)= 241
3.37
604.00 = 600.00 FEET.

*kkkkkkkkkkkkkkkkkkkkkkkkk

00 1S CODE = 51

<L

ELEVATION DATA: UPSTREAM(FEET) = 1306.20 DOWN
CHANNEL LENGTH THRU SUBAREA(FEET) = 194.00 C
CHANNEL BASE(FEET) = 2.00 "Z"FACTOR= 2.
MANNING'S FACTOR =0.035 MAXIMUM DEPTH(FEET) =
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.143
*USER SPECIFIED(SUBAREA):

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC 1l)= 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =

3

STREAM(FEET) = 1303.00
HANNEL SLOPE = 0.0165
000

2.00

2.45



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)= 241
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) = 241

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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RATI ONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Ref erence: SAN DI EGO COUNTY FLOCD CONTROL DI STRI CT
2003, 1985, 1981 HYDROLOGY MANUAL
(c) Copyright 1982-2010 Advanced Engi neering Software (aes)
Ver. 17.0 Rel ease Date: 07/01/2010 License ID 1630

Anal ysi s prepared by:

Al i dade Engi neeri ng
41743 Enterprise Circle North, Suite 209
Tenecul a, CA 92590

R Sk Sk R R R ARk DESCRI PTIO\I G: STUD R IR e b Sk Sk kO R Ik S bk S

* AUTOGZONE *
* 100- YEAR STORM EVENT *
* BASIN G

R Ok kI R R R Ik I kS R ARk S S e kO R Rk kS kS R SRR R I R e e Sk S b

FI LE NAME: D16202G DAT
TI ME/ DATE OF STUDY: 10:19 10/03/2017

2003 SAN DI EGO MANUAL CRI TERI A

USER SPECI FI ED STORM EVENT( YEAR) = 100. 00

6- HOUR DURATI ON PRECI PI TATI ON (I NCHES) = 3. 700

SPECI FI ED M NI MUM PI PE SI ZE(INCH) =  6.00

SPECI FI ED PERCENT OF GRADI ENTS(DECI MAL) TO USE FOR FRI CTI ON SLOPE = 0. 95

SAN DI EGO HYDROLOGY MANUAL " C'-VALUES USED FOR RATI ONAL METHOD

NOTE: USE MODI FI ED RATI ONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSI S

* USER- DEFI NED STREET- SECTI ONS FOR COUPLED Pl PEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET- CROSSFALL: CURB GUTTER GEOVETRIES:  MANNI NG
WDTH CROSSFALL IN  / QUT-/PARK- HEIGHT WDTH LIP HKE FACTOR

NO  (FT) (FT) SIDE / SIDEl VAY  (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 CONSTRAI NTS:
1. Relative FlowDepth = 0.00 FEET
as (Maxi mum Al l owabl e Street Fl ow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WTH A FLOW CAPACI TY GREATER THAN
OR EQUAL TO THE UPSTREAM TRI BUTARY PI PE. *

kkkkhkhhkhkhkkhkkhkkhkhhhhkkkhkhkhhhhkhkkhkkhkkhdhhhhkhkhkhkhhhhkhkkkhkkhk hhhkhkhkhk khhhkhkkkhk k kk hkkkk,k k khkkxkk**,*k k*x*%x

FLOW PROCESS FROM NODE 700. 00 TO NODE 701.00 1S CODE = 21

*USER SPECI FI ED( SUBAREA) :



GENERAL COMMERCI AL RUNOFF COEFFI Cl ENT = . 3500
S.C.S. CURVE NUMBER (AMC I1) = O

| NI TI AL SUBAREA FLOW LENGTH( FEET) = 1. 00
UPSTREAM ELEVATI ON( FEET) =  1317.11

DONNSTREAM ELEVATI ON(FEET) =  1317.10

ELEVATI ON DI FFERENCE( FEET) = 0.01

SUBAREA OVERLAND TIME OF FLONM N.) = 1. 350

100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 9.749
NOTE: RAI NFALL | NTENSI TY |'S BASED ON Tc = 5-M NUTE.
SUBAREA RUNCFF( CFS) = 0.01

TOTAL AREA( ACRES) = 0.004 TOTAL RUNOFF(CFS) = 0.01

END OF STUDY SUMVARY:
TOTAL AREA( ACRES) = 0.0 TC(MN.)
PEAK FLOW RATE(CFS) = 0.01

I
=
w
a1

END OF RATI ONAL METHOD ANALYSI S

This basin sheet flows to the Tractor Supply property in both the existing and
proposed conditions.



Open Channel Flow Calculator

Page 1 of 1

The open channel flow calculator

Select Channel Type:
Circle v ]

| Depth from Q

v lSelect unit system: ! Feet(ft) V!

S

Cf;tannel slope: 0.01 Water depth(y): 052 f IRadius (r) 1
ityi5.26 e : 2):
Flow velocity|5.265 LefiSlope (Z1): T RightSlope (Z2): |
j fio 1 (H:v

Flow discharge§3;59 Input n value[0.013 | or select 1

Calculate!

Status:|Calculation finished

Reset

Wetted perimeter|2.18

i

Flow area§0.68 {ftr2

Top width(T){1.77 ift

Sp ec;ﬁc energy§0.97 Froude number§1 5 Flow statusSupercritical flow
i
!Critical depth|0.67 ift ”Critical slope|0.0044 it HVelocity head|0.43 it |

Copyright 2000 Dr. Xing Fang, Department of Civil Engineering, Lamar University.

PROJECT DiscHARGE PonT (wobE 10§) AT EwisTinG 29"

RCp cTUR

https://www.eng.auburn.edu/~xzf0001/Handbook/Channels.html

4/4/2018



Open Channel Flow Calculator

Page 1 of 1

The open channel flow calculator

Select Channel Type:
Circle v II

| Depth from Q

v !Select unit system: ] Feet(ft) W™ l

Channel slope: |0.0075 Water depth(y): [0:47 riﬁ IRadius (r) j05
ﬁft ift
F1 locity|3.8396 RightSl LN
Flow velocity) LeftSlope (Z1): | fto 1 (H: Ghisiopezd: |
s !?o 1(H:V
Flow drischarge§1‘.39 " ||lnputn Value§10.013 or select
l ~3/s
Calculate! Status:|Calculation finished Reset
Wetted imeter|1.52
ﬁf“i perimEEy Flow area|0.37 [ft~2 Top width(T)[1 jft
Specifi 0.7
peetie energy| Froude number(1.12 Flow status|Supercritical flow
[t
‘Critical depth|0.5 ift “Critical slope|0.0061 Iftft ”Velocity head|0.23 ift |

Copyright 2000 Dr. Xing Fang, Department of Civil Engineering, Lamar University.

OUTCLOW EROM LyDERGROUW A DETEMTIO N FACIe
To EXiST sToRkm pRmwmn RISERL .

https://www.eng.auburn.edu/~xzf0001/Handbook/Channels.html

G

4/5/2018



Open Channel Flow Calculator

Page 1 of 1

Select Channel Type:
Circle v {

The open channel flow calculator I

| Depth from Q

V"ISelect unit system:

[Feet(ft) /|

Channel slope: |0.01

[Radius (r) j0.5

ft*3/s

|

R Water depth(y): [0.74 fft

ity}5.127 ' , i 2):
F low velocity| LefiSlope (Z1): | o7 RightSlope (Z2): |
Hs“ : ﬁo 1(H:V
Flow dischargej3.15 [nput n Value.30.013 or select r

Calculate!

Status: (Calculation finished

Reset

Wetted perimeter|2.06

Flow areaio.62

)

Top width(T)|0.88 jft

Specific energy|1.14

R

Froude number|1.08 v

Flow status|Supercritical flow

(Critical depthl0.76 [t

Ikﬁritical slope|0.009

[ft/ft

”Velocity head|0.41 ift ]

Copyright 2000 Dr. Xing Fang, Department of Civil Engineering, Lamar University.

Mpes 100 -105 Digcharesing 70 BoOLmenrmon Sacy,

https://www.eng.auburn.edu/~xzf0001/Handbook/Channels.html

3/14/2018



Open Channel Flow Calculator Page 1 of 1

The open channel flow calculator

Select Channel Type:

Circle v[
I Depth from Q VH lSelect unit system: ! Feet(ft) WV I

Cl;tannel slope: |0.005 Water depth(y): 3 f ]Radnus (N j0.5
Flow velocity|3.85 LefiSlope (Z1): T RightSlope (Z2): |
S ’ ﬁo 1(H:V

Flow dischargei3.02 Input n value;i0.013 or select
ﬁﬁ"Bls

Calculate! Status: | Reset
Wetted perimeter(2.06 Flow area|0.62 ftr2 Top width(T)[0.88 ift
Specific energy;1 14 Froude numberﬁ 08 Flow status1SupercriticaI flow
If
lCritical depth0.76 ift “Critical slope|0.009 |f/ft “Velocity head|0.41 ift l

Copyright 2000 Dr. Xing Fang, Department of Civil Engineering, Lamar University.

NopE S ,,0__,‘0)/,”42; AvD> 130 -2 ( DISCHAREINE TO
BroPLreamon BAS/v

https://www.eng.auburn.edu/~xzf0001/Handbook/Channels.htm] 3/14/2018



Open Channel Flow Calculator

Page 1 of 1

Select Channel Type:

Triangle vl

| Depth from Q

The open channel flow calculator

VHISelect unit system: | Feet(ft) ’ l :

‘u‘"t,«r..i', ‘ e 7
v

Channel slope: [0.0126

R

Water depth(y): [0.55 ift

[Bottom W(b) {0

Flow velocity|1.926
s

RightSlope (22): 4

LeftSlope (Z1): |4 fto 1 (H:

!{o 1(H:Vv

Flow discharge‘§2.32 N
ft"3/s

Inputnvalue:i0.035 | orselectr

s

Calculate! Status:;Calculation finished Reset
Wetted imeter/4.53 .
'FM? B perimcten Flow area|1.2 jft~2 Top width(T)[4.39 Ift
Specific energy/0.61

Froude numberj‘ﬁ.ss '

Flow status|Subcritical flow

(Critical depthl0.47 [t

”Critical slope|0.0289 |ft/ft

HVelocity head|0.06 Ift l

Copyright 2000 Dr. Xing Fang, Department of Civil Engineering, Lamar University.

MoES 600 THru 602 AT TRIAvELE Blapes SwhllE - TERM 1vU ¢

https://www.eng.auburn.edu/~xzf0001/Handbook/Channels.htm]

3/14/2018



Open Channel Flow Calculator

Page 1 of 1

Select Channel Type:

Triangle WV l

The open channel flow calculator .

| Depth from Q

Vv " lSelect unit system: i Feet(ft) V}

Channel slope: /0.01

suask

Water depth(y): 0.18 Ift

[Bottom W(b) |0
It

Flow velocity|0.80342 RightSlope (Z2): 4
‘ — LeftSl Z1): 14 1(H
2 eftSlope (Z1): | fto 1 ( fo 1 (v
Flow dischargeiOJ o Input n Value§0.035 or select r
%f—t"3/s
Calculate! Status:[Calculation finished Reset

Wetted perimeter|1.45

W

Flow areaio. 12 3ft"2

Top width(T){1.41 Ift

Specific energy|0.19

s

Froude numberio.48

Flow status Subcritical flow

|Critical depth|0.13 fft ”Critical slope|0.044 |ft/ft

”Velocity head0.01 ift I

Copyright 2000 Dr. Xing Fang, Department of Civil Engineering, Lamar University.

Mooz 604 prTRIAN GLE BLADED SWAVE TERLpAIA u ¢

https://www.eng.auburn.edu/~xzf0001/Handbook/Channels.htm]l

3/14/2018



DECLARATION OF RESPONSIBLE CHARGE:

I hereby declare that I am the Civil Engineer of Work for this project, that I have exercised
responsible charge over the design of the project as defined in Section 6703 of the Business and
Professions Code, and that the design is consistent with current standards.

I understand that the check of the project design reports and calculations by the County of San
Diego is confined to review only and does not relieve me, as Engineer of Work, of my
responsibilities for project design.

Brent C. Moore, RCE 59121 Date
EXP 6/30/2019



APPENDIX
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San Diego County Hydrology Manual Section: 3
Date: June 2003 Page: 12 of 26

Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have
a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (Lyy)) of sheet flow to be used in
hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (L)
& INITIAL TIME OF CONCENTRATION (T)

Element* | DU/ 5% 1% 2% 3% 5% 10%
Acre | Ly | T; Lv | T; Lv | Ti Lv | T Ly |Ti |[Lm |T;
Natural 501 13.2] 70| 12.5| 85/10.9| 100|103 |100]| 8.7| 100 6.9
LDR 1 501122 ] 70| 11.5| 85]|10.0|100| 9.5]| 100 8.0 100] 6.4
LDR 2 50/ 113] 70]10.5| 85| 92{100| 8.8]|100| 7.4| 100 5.8
LDR 2.9 50110.7] 70110.0| 85| 88| 95| 8.1|100| 7.0| 100! 5.6

MDR 4.3 501102 70| 96| 80| 81| 95| 7.8|100]| 6.7]| 100 5.3

MDR 7.3 50| 92| 65| 84| 80| 74| 95| 7.0|100] 6.0|100| 4.8

MDR 109 | 50| 87 65| 79| 80| 69| 90| 6.4|100] 5.7 100 4.5

MDR 14.5 | 50| 82| 65| 74| 80| 65| 90| 6.0|100] 5.4 | 100 4.3

HDR 24 0| 67| 65| 61| 75| 5.1| 90| 49| 95| 43]|100] 3.5
HDR 43 50| 53] 65| 47| 75| 40| 85| 3.8] 95| 3.4|100] 2.7
N. Com 0] 5360 45/ 75| 40| 85| 3.8] 95]|34/100] 27
G. Com 0| 47| 60| 4.1]| 75| 36| 85| 34| 90| 29]|100] 2.4
O.P./Com 0| 42) 60| 37| 70| 3.1| 80| 29| 90|26|100| 22
Limited I. 0| 42]60] 37| 70| 3.1| 80| 29| 90| 26|100| 22
General 1. 50| 37/ 60| 32| 70| 27| 80| 2.6] 90| 23|100] 1.9

*See Table 3-1 for more detailed description
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Hydrologic Soil Group—San Diego County Area, California AUTOZONE - VALLEY CENTER

Hydrologic Soil Group

~ Map unit symbol ~ Map unit name ' - Rating -~ | Acres in_l\b! : Percerit‘*ofAOL

Co Clayey alluvial land 74 78.5%
LpC2 Las Posas fine sandy C 2.0 21.5%
loam, 5 to 9 percent
| slopes, erode d

('_r:)tals for Area of Interest 9.4 1oo.o°E

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
fransmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell

potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

UsDA  Natural Resources Web Soil Survey 10212017
& Conservation Service National Cooperative Soil Survey Page 3 of 4



Hydrologic Soil Group—San Diego County Area, California AUTOZONE - VALLEY CENTER

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey

101212017
Conservation Service

National Cooperative Soil Survey Page 4 of 4
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Table A-1 Averagga Manning Roughness Coefficients for Pavement and

Gutters

o CTElE GUISE e Aot e sssttepepesissor AT
Concrate Pavement

ot B v S e s SN T 0.014

Cro e s b e ...0.018
Concrete Guiter with Asphalt Pavemeant

Rough T 0.013

Rough Texiure ...................................... 0.015
Asphalf Pavement

Rough Togtan T 0.013

o — 0.016
Based on FHWA HEG-22.

! Based on materials and Wworkmanship Tequired by standard specifications. )
* Increase roughness coefficient in gutters with mild slopes where sediment might accumulate by 0.020.

—
Table A-1

n Disgo County Hydraulic Design Manual : .
? veptember 2014 ) 4 -8

Page A-3




Table A-5

Table A-5 Average Manning Roughness Coefficients for Natural Channels

[ Minor Streams {Surface Width at Fiood Stage < 100 ki3]
| Fairly Reguiar Section
{A) Some Grass gng Weeds, Little or No Brusn_________ e 0.030
(B) Dense Growth of Weeds, Depth of Flow Materially Greater Than Weed
Some Visads T oo ST Thah s 0.040
(C) Some Weegs, Light Brush on B LT 0.040
(D) Some Weeds, Heavy Brush on S, - 0.060
(E) For Trees within Channej with Branches Submerged at High Stage, Increase
Socton wirieo B i 100 ot Hih Sage,increase 0.015
Irregular Section, with Pools, Siight Channel Meander :
Channels {A) to (F) Above, increase Ajl VOIS BY o 0.015

Mountain Streams; No Vegetation in Channel, Banks Usually Steep, Trees ang Brush along
Banks Submerged at High Stage

{A) Bottom, Cravel, Cobbles SerewBoulders .. 0.050
o (B) Bottom, Cobbles with Large Boulders o 0,060
Flood Plains {Adjacent To Natura} Streams)

Pasture, No Brush

B ShortGrass........ e e 0.030

(B) High Grass .................................................... 0.040
Cultivated Areas

(8) Mt iy G seneeeen...0.040

(B) Mature Row Crops..... T ... 0,040

(C) Mature Figlg Crops.. .~ et 0.050
Heavy Weeds, Scattered Brush ......................................... 0.050
Light Brush ang Trees ...................................... 0.060
Medium To Dense Brush e S SRR amw ] 0.020
Ol UM N 0.170
Cleared Land with Tree Stumps 100150 Per Agre...... T 0.060
Heavy Stand of Timber, Litile Undergrowth 0.110

{A) Flood Depth below B e 4

(B) Flood Depth Reaches e 0.140

|

- San Diego County Hydraulic Design Manual
A-g2 September 2014
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Autozone Valley Center
Q100 Routing Analysis

CHAPTER 1 - EXECUTIVE SUMMARY

1.1 - Introduction

The Autozone Valley Center project site is located in Valley Center, on the west side of
Valley Center Road, approximately one mile south of the intersection with Lilac Road.

The project site drains to one (1) Points of Compliance (POC) or Point of Discharge (POD),
POC-1 is located on the north-east corner on Valley Center Drive.

Per the “Drainage Study for Autozone” by Alidade Engineering, dated October 2017,
modified rational method hydrologic analysis has been undertaken for the project site.

This study performs a modified-puls detention routing analysis using developed condition
100-year peak flowrates from the development to one POC using peak flow hydrology
determined within the aforementioned drainage study.

Treatment of storm water runoff from the site has been addressed in a separate report -
the “Storm Water Quality Management Plan for Autozone” by Alidade Engineering.
Hydromodification (HMP) analysis has been presented within the “Technical Memorandum:
SWMM Modeling for Autozone”, dated April, 2018 by REC-Consultants.

Per County of San Diego drainage criteria, the Modified Rational Method should be used to
determine peak design flowrates when the contributing drainage area is less than 1.0
square mile.

Methodology used for the computation of hydrographs is consistent with criteria set forth
in the “2003 County of San Diego Drainage Design Manual.” A more detailed explanation of
methodology used for this analysis is listed in Chapter 2 of this report.

Hydraulic Modified-Puls detention basin routing of the aforementioned modified rational
method hydrology was performed using the Army Corps of Engineers HEC-HMS 4.2.1
software. Hydrographs were generated using the RatHydro program developed by Rick
Engineering Company.



Autozone Valley Center
Q100 Routing Analysis

1.2 — Summary of Existing Conditions

In current existing conditions, runoff from the project site discharges to one (1) POC,
located to the north east of the project site. The project site is currently undeveloped.

Per the “Drainage Study for Autozone” by Alidade Engineering, dated October 2017, the
pre-developed peak flow is provided in Table 1:

TABLE 1 — SUMMARY OF EXISTING CONDITIONS 100-YEAR EVENT FLOWS

Drainage Area 100-Year
Discharge Location g Peak Flow
(Ac)
(cfs)
POC-1 2.154 3.67

1.3 — Summary of Developed Conditions

Runoff from the proposed project drains to a treatment train as follows: first, one (1) onsite
receiving biofiltration with partial infiltration LID-1 collects the runoff. From there, low-flow runoff
discharging the French-drain orifice and also the excess runoff that overflows the riser structure are
collected and conveyed to an underground system for hydromodification compliance (UG-1), which
is a 130 ft horizontal 48” diameter pipe. Excess of runoff is overflowed to another underground pipe
with the same dimensions, UG-2 (mostly used during the occurrence of very extreme events) and all
runoff joints and is discharged in POC-1. Some small by-pass areas (DMAs 2 to 6) also discharge into
the same POC-1, but they do not drain to the LID system due to topographic constraints. It should
be noted that all by-passed areas are either pervious or impervious satisfying the De-minimis
requirements of the BMP Manual.

Per the “Drainage Study for Autozone” by Alidade Engineering dated October 2017, the
post-developed peak flows are provided in Table 2 below:

TABLE 2 - SUMMARY OF DEVELOPED CONDITION 100-YEAR EVENT FLOWS

Un-detained
. . Drainage Area 100-Year
Disch L
ischarge Location (Ac) Peak Elow
(cfs)
POC-1 2.157 9.17




Autozone Valley Center
Q100 Routing Analysis

One (1) LID biofiltration basin plus one (1) Underground System (UG-1) are located within the
project site and are responsible for handling hydromodification requirements for the project. The
additional underground system (UG-2) is the system that is responsible for reducing the post
developed peak flow to the peak flow in existing conditions. It should be pointed out that in
developed conditions, the biofiltration with partial infiltration basin, and both underground systems
will have a discharge structure with orifices, slots and/or weir, as defined in Table 3.

All flows will be either by-passed or discharged from the basins via the outlet structure or infiltrate
through the base of the facility to the receiving amended soil and low flow orifice. The riser
structure will act as a spillway such that peak flows can be safely discharged to the receiving
underground systems and from there to the storm drain system in Valley Center Road, representing
POC-1.

In regards to the biofiltration basin with partial infiltration, beneath the basins’ invert lays the
proposed LID biofiltration portion of the drainage facility. This portion of the basin is comprised of
an 18-inch layer of amended soil (a highly sandy, organic rich composite with an infiltration capacity
of at least 5 inches/hr) and a layer of gravel. The basins will be unlined to allow partial infiltration,
but lateral impervious liners will prevent lateral infiltration (basin is unlined at the bottom, but lined
along the walls due to geotechnical safety concerns).

Additionally, an underground horizontal storage pipe (UG-1) will be located in POC-1 to help comply
with the hydromodification requirements. The 4 feet diameter pipe will be 130 feet in length. At the
downstream end of the pipe a riser structure with slots will control the discharge to meet
hydromodification requirements and emergency weir will safely discharge excessive flows into a
second underground pipe (UG-2). This second system only discharges thru a 3” orifice to control the
peak flow during the occurrence of an extreme event; this is the system that controls the Q4 event.

One (1) BMP biofiltration with partial infiltration basin (LD-1) and an underground 48" horizontal
storage pipe (UG-1) are proposed for hydromodification conformance for the project site, in
addition to an emergency underground pipe (UG-2) mostly used for extreme events. Tables 3 & 4
illustrate the dimensions required for HMP compliance according to the SWMM model that was
undertaken for the project.

TABLE 3 — SUMMARY OF BIOFILTRATION / PARTIAL INFILTRATION BMP

DIMENSIONS
B L
BMP ME) oW Flow Gravel Depth to Riser | Weir Perimeter | Total Surface
Area ", | Orif. on gravel | - Depth Invert (ft)® Length® (ft) Depth® (ft)
(ft?) layer (in) (in)® J s
LID-1 1,089 1.25” 18” 1.00 8 2.00°

(1): Area of amended soil = area of gravel layer

(2): Filter layer (3” sand + 3” pea gravel) included here. Also included 3” of gravel below invert of LID orifice.
(3): Riser is at 12” above mulch, which is 3” above amended soil. The equivalent depth of ponding (considering
mulch porosity of 0.4 and change in area with elevation) is 13.93”, which is the depth to be included in model.
(4): 2 ft = 3” of mulch + 12” to reach invert of riser + 9” of free board over riser invert to discharge peak flows.
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TABLE 4 — SUMMARY OF OUTLET STRUCTURE DETAILS AT UNDERGROUND SYSTEMS:

UNDERGROUND PIPE SYSTEM OUTLET STRUCTURE (See Attachment 5 for configuration)

Bottom Orifice Lower Slot'") Weir
Outlet | # of orifices and Elev. | width | height | Invert
i Elev.
Diameter (in) (ft) (in) (in) Elev. (in) AC Y | H
UG-1 | 2 orifices, 5/8” each | 0.00% | 16 1.5 32 6.00 3.50
UG-2 1 orifice, 3”? 0.00 n/a n/a n/a n/a n/a

(1) Slot and orifices on UG-1 will be placed in a wall located at distribution box to control outlet
Notes: peak to discharge pipe system. Weir will discharge to UG-2.
(2) Orifice in UG-2 to be placed in a plate upstream of discharge pipe to control UG-2 discharges

The developed condition peak flows calculated using modified rational method were then
routed through the biofiltration and two (2) underground detention facilities on the project
site in HEC-HMS. It must be noted that the LID BMP Basin was assumed full up to the
emergency weir. This was done as the volume below the weir is considered Water Quality
volume and only the volume above the weir was used for Q100 routing. As a consequence
the HEC-HMS model only accounts for volume above the weir for the routing. The HMS
Modified-Puls results are summarized in Table 5.

TABLE 5 - SUMMARY OF OFFSITE DETENTION BASIN ROUTING

POC 100-Year Peak 100-Year Peak
Unrouted (cfs) routed (cfs)
POC-1 9.17 3.59

Input hydrographs for the HMS analysis were generated using the RatHydro program
developed by Rick Engineering Company and are provided Chapter 3 of this report. To
ensure accuracy, time steps of 1 minute intervals were inputted within the HMS model such
that an accurate routing analysis could be undertaken.

Rational method hydrographs, stage-storage, stage-discharge relationships and HEC-HMS
model output is provided in Chapter 3 of this report.



Autozone Valley Center
Q100 Routing Analysis

1.4 - Summary of Results

Table 6 below summarizes developed and existing condition drainage areas and resultant
100-year peak flow rates at the POC discharge locations from the Autozone Valley Center
site.

TABLE 6 — SUMMARY OF PEAK FLOWS

100 Year Peak Disch
Discharge Location Drainage Area (Ac) 00 Year (?:?s) Ischarge
POC-1
-Existing Condition 2.154 3.67
-Developed Condition 2.157 3.59
Difference +0.003 -0.08

As shown in the above table, the development of the proposed Autozone Valley Center
project site will result on an equal amount of peak flow discharged from the project site in
both existing and proposed conditions.

All developed runoff will receive water quality treatment in accordance with the site specific
SWMP. Additionally, the POC is HMP compliant as analyzed in the Hydromodification

Technical Memo.

1.5 - References

County of San Diego Design Hydrology Manual, June 2003

“Storm Water Quality Management Plan for Autozone”, Alidade Engineering, April 2018.
“Technical Memorandum: SWMM Modeling for Autozone”, REC Consultants, April 2018.

“Drainage Study for Autozone”, Alidade Engineering, October 2017.
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SECTION 3

RATIONAL METHOD AND MODIFIED RATIONAL METHOD

3.1 THE RATIONAL METHOD

The Rational Method (RM) is a mathematical formula used to determine the maximum
runoff rate from a given rainfall. It has particular application in urban storm drainage, where
it is used to estimate peak runoff rates from small urban and rural watersheds for the design
of storm drains and small drainage structures. The RM is recommended for analyzing the
runoff response from drainage areas up to approximately 1 square mile in size. It should not
be used in instances where there is a junction of independent drainage systems or for
drainage areas greater than approximately 1 square mile in size. In these instances, the
Modified Rational Method (MRM) should be used for junctions of independent drainage
systems in watersheds up to approximately ! square mile in size (see Section 3.4}); or the
NRCS Hydrologic Method should be used for watersheds greater than approximately |

square mile in size (see Section 4).

The RM can be applied using any design storm frequency (e.g., 100-year, 50-year, 10-year,
etc.). The local agency determines the design storm frequency that must be used based on
the type of project and specific local requirements. A discussion of design storm frequency
is provided in Section 2.3 of this manual. A procedure has been developed that converts the
6-hour and 24-hour precipitation isopluvial map data to an Intensity-Duration curve that can
be used for the rainfall intensity in the RM formula as shown in Figure 3-1. The RM is
applicable to a 6-hour storm duration because the procedure uses Intensity-Duration Design

Charts that are based on a 6-hour storm duration.
3.1.1 Rational Method Formuia
The RM formula estimates the peak rate of runoff at any location in a watershed as a function

of the drainage area (A), runoff coefficient (C), and rainfall intensity (I} for a duration equal
to the time of concentration (1), which is the time required for water to

3-1
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SECTION 6 _
RATIONAL METHOD HYDROGRAPH PROCEDURE

6.1 INTRODUCTION

The procedures in this section are for the development of hydrographs from RM study
results for study areas up to approximately 1 square mile in size. The RM, discussed in
Section 3, is a mathematical formula used to determine the maximum runoff rate from a
given rainfall. It has particular application in urban storm drainage, where it is used to
estimate peak runoff rates from small urban and rural watersheds for the design of storm
drains and small drainage structures. However, in some instances such as for design of
detention basins, the peak runoff rate is insufficient information for the design, and a
hydrograph is needed. Unlike the NRCS hydrologic method (discussed in Section 4), the
RM itself does not create hydrographs. The procedures for detention basin design based
on RM study results were first developed as part of the East Otay Mesa Drainage Study.
Rick Engineering Company performed this study under the direction of County Flood
Control. The procedures in this section may be used for the development of hydrographs
from RM study results for study areas up to approximately 1 square mile in size.

6.2 HYDROGRAPH DEVELOPMENT

The concept of this hydrograph procedure is based on the RM formula:

Q=CIA
Where: Q = peak discharge, in cubic feet per second (cfs)
C = runoff coefficient, proportion of the rainfall that runs off the surface
(no units)
I = average rainfall intensity for a duration equal to the T, for the area,

in inches per hour
A = drainage area contributing to the design location, in acres

The RM formula is discussed in more detail in Section 3.
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An assumption of the RM is that discharge increases linearly over the T for the drainage
area until reaching the peak discharge as defined by the RM formula, and then decreases
linearly. A linear hydrograph can be developed for the peak flow occurring over the T, -
as shown in Figure 6-1. However, for designs that are dependent on the total storm
volume, it is not sufficient to consider a single hydrograph for peak flow occurring over
the T, at the beginning of a 6-hour storm event because the hydrograph does not account
for the entire volume of runoff from the storm event. The volume under the hydrogrdph
shown in Figure 6-1 is equal to the rainfall intensity multiplied by the duration for which
that intensity occurs (T,), the drainage area (A) contributing to the design location, and
the runoff coefficient (C) for the drainage area. For designs that are dependent on the
total storm volume, a hydrograph must be generated to account for the entire volume of
runoff from the 6-hour storm event. The hydrograph for the entire 6-hour storm event is
generated by creating a rainfall distribution consisting of blocks of rain, creating an
incremental hydrograph for each block of rain, and adding the hydrographs from each
block of rain. This process creates a hydrograph that contains runoff from all the blocks
of rain and accounts for the entire volume of runoff from the 6-hour storm event. The

total volume under the resulting hydrograph is equal to the following equation:
VOL = CP¢A (Eq. 6-1)

Where:  VOL = volume of runoff (acre-inches)
Pg = 6-hour rainfall (inches)
C = runoff coefficient

A = area of the watershed (acres)
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6.2.1 Rainfall Distribution

Figure 6-2 shows a 6-hour rainfall distribution consisting of blocks of rain over

increments of time equal to T,. The number of blocks is determined by rounding T. to

the nearest whole number of minutes, dividing 360 minutes (6 hours) by T., and roundiﬁg

again to the nearest whole number. The biocks are distributed using a (2/3, 1/3)-
distribution in which the peak rainfall block is placed at the 4-hour time within the 6-hour

rainfall duration. The additional blocks are distributed in a sequence alternating two

blocks to the left and one block to the right of the 4-hour time (see Figure 6-2). The total

amount of rainfall (Prqy) for any given block (N) is determined as follows:

Pravy = (Itow Trow) / 60
Where: Py = total amount of rainfall for any given block (N)

Ity = average rainfall intensity for a duration equal to Tty in inches per hour

Ty = NT. in minutes (N is an integer representing the given block number
of rainfall)

Intensity is calculated using the following equation (described in detail in Section 3):
[=7.44 ps DY
Where: [ = average rainfall intensity for a duration equal to D in inches per hour

Ps
D = duration in minutes

adjusted 6-hour storm rainfall
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Substituting the equation for I in the equation above for Prey and setting the duration (D)
equal to Trpy yields:

Proy = [(7.44 P/ Troe” * ) Tran)]/ 60
Provy = 0.124 Pg Ty

- Substituting NT. for Tt (where N equals the block number of rainfall) in the equation

above yields:

Provy = 0.124 Pg (NT)**° (Eq. 6-2)

Equation 6-2 represents the total rainfall amount for a rainfall block with a time base
equal to Tray (NT¢). The actual time base of each rainfall block in the rainfall
distribution is T, as shown in Figure 6-2. The actual rainfall amount (Py) for each block
of rain is equal to Pr at N (Proy) minus the previous Pr at N-1
(Prav-1y) at any given multiple of T, (any NT;). For example, the rainfall for block 2 is
equal to Pruy at Trowy = 2T, minus the Prpyg at Treyy = 17T, and the rainfall for block 3
equals Pray) at Trvy = 3T, minus the Proy at Troq = 27T, or Py can be represented by the

following equation:
Py =Py — Provny . (Eq. 6-3)

For the rainfall distribution, the rainfall at block N = 1, (1'T), is centered at 4 hours, the
rainfall at block N = 2, (2T,), is centered at 4 hours — 1T,, the rainfall at block N = 3,
(3T.), is centered at 4 hours — 2T,, and the rainfall at at block N = 4, (4T,), is centered at
4 hours + 1T,. The sequence continues alternating two blocks to the left and one block to

the right (see Figure 6-2).
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6.2.2 Construction of Increm.ental Hydrographs

Figure 6-1 shows the reiationship of a single block of rain to a single hydrograph.
Figure 6-3 shows the relationship of the rainfall distribution to the overall hydrograph for
the storm event. The peak flow amount from each block of rain is determined by the RM
formula, Q = CIA, where I equals Iy (the actual rainfall intensity for the rainfall block).
Iy is determined by dividing Py by the actual time base of the block, T.. The following

equation shows this relationship:

Iy = 60 Py/T, (Eq. 6-4)

Where: Iy = average rainfall intensity for a duration equal to T in inches per hour
Py
Te

rainfall amount for the block in inches

time of concentration in minutes

By substituting equation 6-4 into the rational equation, the following relationship is

obtained:
Qn = 60 CAPW/T. (cfs) (Eq. 6-5)

Finally, the overall hydrograph for the storm event is determined by adding all the
hydrographs from each block of rain. Since the peak flow amount for each incremental
hvdrograph corresponds to a zero flow amount from the previous and proceeding
hydrographs, as shown in Figure 6-3, the inflow hydrograph can be plotted by connecting
the peak flow amounts (see the dashed line in Figure 6-3).

6-7
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6.3 GENERATING A HYDROGRAPH USING RATHYDRO

The rainfall distribution and related hydrographs can be developed using the
RATHYDRO computer program provided to the County by Rick Engineering Company.
A copy of this program is available at no cost from the County. The output from this

computer program may be used with HEC-1 or other software for routing purposes.

The design storm pattern used by the RATHYDRO program is based on the (2/3, 1/3)
distribution described in Sections 4.1.1 and 6.2.1. The ordinates on the hydrograph are
calculated based on the County of San Dicgo Intensity-Duration Design Chart (Figure 3-
1), which uses the intensity equation described in Sections 3.1.3 and 6.2.1 to relate the
intensity (I} of the storm to T, I =7.44 PsD"®*. The computer program uses equations
6-2 and 6-3 described above and calculates Iy directly. The intensity at any given

multiple of T, is calculated by the following equation:
I = [(Trowy) (Trog) — (Trpv-) (Trwe1)] / Te (Eq. 6-6)

Where: N = number of rainfall blocks

Tty = time of concentration at rainfall block N in minutes (equal to
NTo)

Iy = actual rainfall intensity at rainfall block N in inches per hour
Itqv) = rainfall intensity at time of concentration Ty in inches per hour

Figure 6-2 shows the rainfall distribution used in the RM hydrograph, computed at
multiples of T,. The rainfall at block N = 1, (IT,), is centered at 4 hours, the rainfall at
block N = 2, (2T,), is centered at 4 hours — 1T, the rainfall at block N = 3, (3T,), is
centered at 4 hours — 2T, and the rainfall at at block N =4, (4T,), is centered at 4 hours +
1T.. The sequence continues alternating two blocks to the left and one block to the right

(see Figure 6-2}.

As described in Section 6.2.2, the peak discharge (Qn) of the hydrograph for any given
rainfall block (N} is determined by the RM formula Q = CIA, where I = Iy = the actual
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rainfall intensify for the rainfall block. The RATHYDRO prégram substitutes equation
6-6 into the RM formula to determine Qy yielding the following equation:

Qn = [Trewy) (Treo) — (egvn) (Treve))] CA/ T (Eq. 6-7)

Where:  Qu = peak discharge for rainfall block N in cubic feet per second (cfs)
N = number of rainfall blocks
Ty = time of concentration at rainfall block N in minutes (equal to NTe)
Iroq) = rainfall intensity at time of concentration Ty in inches per hour
C = RM runoft coefficient
A = area of the watershed (acres)

To develop the hydrograph for the 6-hour design storm, a series of triangular hydrographs
with ordinates at multiples of the given T, are created and added to create the
hydrograph. This hydrograph has its peak at 4 hours plus ¥z of the T,. The total volume
under the hydrograph is equal to the following equation (equation 6-1):

VOL = CPsA
Where:  VOL = volume of runoff (acre-inches)
Ps = 6-hour rainfall (inches)

C = runoff coefficient
A = area of the watershed (acres)

6-10
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RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY

RUN DATE 3/30/2018
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION 5 MIN.
6 HOUR RAINFALL 3.7 INCHES

BASIN AREA 0.842 ACRES
RUNOFF COEFFICIENT 0.777
PEAK DISCHARGE 6.38 CFS

TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =

0 DISCHARGE (CFS) =
5 DISCHARGE (CFS) =

10 DISCHARGE (CFS) =
15 DISCHARGE (CFS) =
20 DISCHARGE (CFS) =
25 DISCHARGE (CFS) =
30 DISCHARGE (CFS) =
35 DISCHARGE (CFS) =
40 DISCHARGE (CFS) =
45 DISCHARGE (CFS) =
50 DISCHARGE (CFS) =
55 DISCHARGE (CFS) =
60 DISCHARGE (CFS) =
65 DISCHARGE (CFS) =
70 DISCHARGE (CFS) =
75 DISCHARGE (CFS) =
80 DISCHARGE (CFS) =
85 DISCHARGE (CFS) =
90 DISCHARGE (CFS) =
95 DISCHARGE (CFS) =
100 DISCHARGE (CFS) =
105 DISCHARGE (CFS) =
110 DISCHARGE (CFS) =
115 DISCHARGE (CFS) =
120 DISCHARGE (CFS) =
125 DISCHARGE (CFS) =
130 DISCHARGE (CFS) =
135 DISCHARGE (CFS) =
140 DISCHARGE (CFS) =
145 DISCHARGE (CFS) =
150 DISCHARGE (CFS) =
155 DISCHARGE (CFS) =
160 DISCHARGE (CFS) =
165 DISCHARGE (CFS) =
170 DISCHARGE (CFS) =
175 DISCHARGE (CFS) =
180 DISCHARGE (CFS) =

TIME (MIN) = )=
TIME (MIN) = )=
TIME (MIN) = )=
TIME (MIN) = )=
TIME (MIN) = )=
TIME (MIN) = )=
TIME (MIN) = )=
TIME (MIN) = )=
TIME (MIN) = )=
TIME (MIN) = )=
TIME (MIN) = )=
TIME (MIN) = )=
TIME (MIN) = )=
TIME (MIN) = )=
TIME (MIN) = )
TIME (MIN) = )
TIME (MIN) = )
TIME (MIN) = )
= 275 DISCHARGE (CFS)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

TIME (MIN)

TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =
TIME (MIN) =

185 DISCHARGE (CFS
190 DISCHARGE (CFS
195 DISCHARGE (CFS
200 DISCHARGE (CFS
205 DISCHARGE (CFS
210 DISCHARGE (CFS
215 DISCHARGE (CFS
220 DISCHARGE (CFS
225 DISCHARGE (CFS
230 DISCHARGE (CFS
235 DISCHARGE (CFS
240 DISCHARGE (CFS
245 DISCHARGE (CFS
250 DISCHARGE (CFS
255 DISCHARGE (CFS
260 DISCHARGE (CFS
265 DISCHARGE (CFS
270 DISCHARGE (CFS

280 DISCHARGE (CFS
285 DISCHARGE (CFS
290 DISCHARGE (CFS
295 DISCHARGE (CFS
300 DISCHARGE (CFS
305 DISCHARGE (CFS
310 DISCHARGE (CFS
315 DISCHARGE (CFS
320 DISCHARGE (CFS
325 DISCHARGE (CFS
330 DISCHARGE (CFS
335 DISCHARGE (CFS
340 DISCHARGE (CFS
345 DISCHARGE (CFS
350 DISCHARGE (CFS
355 DISCHARGE (CFS
360 DISCHARGE (CFS
365 DISCHARGE (CFS

38

7
5
4
4
3
3
3
3
2
2
2
2
2
2
2
2
2
2
2
2
2
1

6
1
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 3/30/2018

HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION 5 MIN.
6 HOUR RAINFALL 3.7 INCHES
BASIN AREA 0.101 ACRES
RUNOFF COEFFICIENT 0.384

PEAK DISCHARGE 0.38 CFS

TIME (MIN) = 0 DISCHARGE (CFS) = TIME (MIN) = 185 DISCHARGE (CFS) = 0
TIME (MIN) = 5 DISCHARGE (CFS) = TIME (MIN) = 190 DISCHARGE (CFS) = 0
TIME (MIN) = 10 DISCHARGE (CFS) = TIME (MIN) = 195 DISCHARGE (CFS) = 0
TIME (MIN) = 15 DISCHARGE (CFS) = TIME (MIN) = 200 DISCHARGE (CFS) = 0
TIME (MIN) = 20 DISCHARGE (CFS) = TIME (MIN) = 205 DISCHARGE (CFS) = 0
TIME (MIN) = 25 DISCHARGE (CFS) = TIME (MIN) = 210 DISCHARGE (CFS) = 0
TIME (MIN) = 30 DISCHARGE (CFS) = TIME (MIN) = 215 DISCHARGE (CFS) = 0
TIME (MIN) = 35 DISCHARGE (CFS) = TIME (MIN) = 220 DISCHARGE (CFS) = 0
TIME (MIN) = 40 DISCHARGE (CFS) = TIME (MIN) = 225 DISCHARGE (CFS) = 0
TIME (MIN) = 45 DISCHARGE (CFS) = TIME (MIN) = 230 DISCHARGE (CFS) =
TIME (MIN) = 50 DISCHARGE (CFS) = TIME (MIN) = 235 DISCHARGE (CFS) =
TIME (MIN) = 55 DISCHARGE (CFS) = TIME (MIN) = 240 DISCHARGE (CFS) =
TIME (MIN) = 60 DISCHARGE (CFS) = TIME (MIN) = 245 DISCHARGE (CFS) = 0.38
TIME (MIN) = 65 DISCHARGE (CFS) = TIME (MIN) = 250 DISCHARGE (CFS) =
TIME (MIN) = 70 DISCHARGE (CFS) = TIME (MIN) = 255 DISCHARGE (CFS) =
TIME (MIN) = 75 DISCHARGE (CFS) = TIME (MIN) = 260 DISCHARGE (CFS) =
TIME (MIN) = 80 DISCHARGE (CFS) = TIME (MIN) = 265 DISCHARGE (CFS) =
TIME (MIN) = 85 DISCHARGE (CFS) = TIME (MIN) = 270 DISCHARGE (CFS) = o
TIME (MIN) = 90 DISCHARGE (CFS) = TIME (MIN) = 275 DISCHARGE (CFS) = 0
TIME (MIN) = 95 DISCHARGE (CFS) = TIME (MIN) = 280 DISCHARGE (CFS) = 0
TIME (MIN) = 100 DISCHARGE (CFS) = TIME (MIN) = 285 DISCHARGE (CFS) = 0
TIME (MIN) = 105 DISCHARGE (CFS) = TIME (MIN) = 290 DISCHARGE (CFS) = 0
TIME (MIN) = 110 DISCHARGE (CFS) = TIME (MIN) = 295 DISCHARGE (CFS) = 0
TIME (MIN) = 115 DISCHARGE (CFS) = TIME (MIN) = 300 DISCHARGE (CFS) = 0
TIME (MIN) = 120 DISCHARGE (CFS) = TIME (MIN) = 305 DISCHARGE (CFS) = 0
TIME (MIN) = 125 DISCHARGE (CFS) = TIME (MIN) = 310 DISCHARGE (CFS) = 0
TIME (MIN) = 130 DISCHARGE (CFS) = TIME (MIN) = 315 DISCHARGE (CFS) = 0
TIME (MIN) = 135 DISCHARGE (CFS) = TIME (MIN) = 320 DISCHARGE (CFS) =0
TIME (MIN) = 140 DISCHARGE (CFS) = TIME (MIN) = 325 DISCHARGE (CFS) = 0
TIME (MIN) = 145 DISCHARGE (CFS) = TIME (MIN) = 330 DISCHARGE (CFS) = 0
TIME (MIN) = 150 DISCHARGE (CFS) = TIME (MIN) = 335 DISCHARGE (CFS) = 0
TIME (MIN) = 155 DISCHARGE (CFS) = TIME (MIN) = 340 DISCHARGE (CFS) =0
TIME (MIN) = 160 DISCHARGE (CFS) = TIME (MIN) = 345 DISCHARGE (CFS) = 0
TIME (MIN) = 165 DISCHARGE (CFS) = TIME (MIN) = 350 DISCHARGE (CFS) = 0
TIME (MIN) = 170 DISCHARGE (CFS) = TIME (MIN) = 355 DISCHARGE (CFS) = 0
TIME (MIN) = 175 DISCHARGE (CFS) = TIME (MIN) = 360 DISCHARGE (CFS) = 0
TIME (MIN) = 180 DISCHARGE (CFS) = TIME (MIN) = 365 DISCHARGE (CFS) = 0



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 3/30/2018

HYDROGRAPH FILE NAME Text1

TIME OF CONCENTRATION 13 MIN.

6 HOUR RAINFALL 3.7 INCHES

BASIN AREA 1.214 ACRES

RUNOFF COEFFICIENT 0.386

PEAK DISCHARGE 2.41 CFS

TIME (MIN) = 0 DISCHARGE (CFS) = 0
TIME (MIN) = 13 DISCHARGE (CFS) =0
TIME (MIN) = 26 DISCHARGE (CFS) = 0.1
TIME (MIN) = 39 DISCHARGE (CFS) = 0.1
TIME (MIN) = 52 DISCHARGE (CFS) = 0.1
TIME (MIN) = 65 DISCHARGE (CFS) = 0.1
TIME (MIN) = 78 DISCHARGE (CFS) = 0.1
TIME (MIN) = 91 DISCHARGE (CFS) = 0.1
TIME (MIN) = 104 DISCHARGE (CFS) = 0.1
TIME (MIN) = 117 DISCHARGE (CFS) = 0.1
TIME (MIN) = 130 DISCHARGE (CFS) = 0.2
TIME (MIN) = 143 DISCHARGE (CFS) = 0.2
TIME (MIN) = 156 DISCHARGE (CFS) = 0.2
TIME (MIN) = 169 DISCHARGE (CFS) = 0.2
TIME (MIN) = 182 DISCHARGE (CFS) = 0.2
TIME (MIN) = 195 DISCHARGE (CFS) = 0.2
TIME (MIN) = 208 DISCHARGE (CFS) = 0.3
TIME (MIN) = 221 DISCHARGE (CFS) = 0.3
TIME (MIN) = 234 DISCHARGE (CFS) = 0.5
TIME (MIN) = 247 DISCHARGE (CFS) = 0.7
TIME (MIN) = 260 DISCHARGE (CFS) = 2.41
TIME (MIN) = 273 DISCHARGE (CFS) = 0.4
TIME (MIN) = 286 DISCHARGE (CFS) = 0.3
TIME (MIN) = 299 DISCHARGE (CFS) = 0.2
TIME (MIN) = 312 DISCHARGE (CFS) = 0.2
TIME (MIN) = 325 DISCHARGE (CFS) = 0.1
TIME (MIN) = 338 DISCHARGE (CFS) = 0.1
TIME (MIN) = 351 DISCHARGE (CFS) = 0.1
TIME (MIN) = 364 DISCHARGE (CFS) = 0.1
TIME (MIN) = 377 DISCHARGE (CFS) = 0
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DISCHARGE EQUATIONS

1) Weir:
Qw = Cw - L-H3? (1)
2) Slot:
As an orifice: Qs = Bg-hs- ¢4+ |29 (H - %) (2.9)
As a weir: Qs = Cy - Bs - H3/? (2.b)

For H > hy slot works as weir until orifice equation provides a smaller discharge. The elevation such that
equation (2.a) = equation (2.b) is the elevation at which the behavior changes from weir to orifice.

3) Vertical Orifices

As an orifice:  Q, = 0.25-mD? - ¢4 - [2g (H - g) (3.a)

As a weir: Critical depth and geometric family of circular sector must be solved to determined Q as a function of

H:

Q5 _ Ad A D2 ,

? = fc:; H= y,+ ﬁ; Ter = 24/ Yer (D = Yer) 5 Agr = ?[acr — sin(as)];
Yor = 2[1 = 5in(0.5 - ;)] (3.b.1,3.b.2, 3.b.3, 3.b.4 and 3.b.5)

There is a value of H (approximately H = 110% D) from which orifices no longer work as weirs as critical depth is
not possible at the entrance of the orifice. This value of H is obtained equaling the discharge using critical
equations and equations (3.b).

A mathematical model is prepared with the previous equations depending on the type o discharge.
The following are the variables used above:

Quw, Q, Qp = Discharge of weir, slot or orifice (cfs)

Cw, ¢ : Coefficients of discharge of weir (typically 3.1) and orifice (0.61 to 0.62)

L, B, D, hs : Length of weir, width of slot, diameter of orifice and height of slot, respectively; (ft)

H: Level of water in the pond over the invert of slot, weir or orifice (ft)

Ao, Te Ve, O Critical variables for circular sector: area (sqg-ft), top width (ft), critical depth (ft), and angle to the center,
respectively.



Stage-Area for Biofiltration BMP Basin 1

Elevation (ft) Area (ft’) | Volume (ft’)
-0.25 1089 0 Bottom of 3" layer of mulch &
0.00 1089 109
0.25 1162 390
0.50 1238 690
0.75 1314 1009
1.00 1393 1348
1.25 1473 1706 Surface Outlet
1.50 1555 2084
1.75 1639 2484
2.00 1724 2904
SUB SURFACE STORAGE BASIN 1
Elevation (ft) Area (ft’) | Volume (ft%)
-1.75 1089 490 Amended Soil Base (0.3 voids)
-3.25 1089 653 Gravel Base (0.4 voids) ¥
Gravel & Amended Soil TOTAL = 1143 (ft3)
Surface Total TOTAL = 1009 (ft3)
IMP TOTAL = 2153 (ft)
IEffective Depth(s): 18.80 in I
At Elevation 0.75 ft is the WQ Area: 1089 (ft)) BIOFILTRATION ?

(1): The three inches of mulch begin here, they have a porosity of 0.4 voids.

(2): The Water Quality (WQ) area corresponds to the area at the bottom of the Biofiltration.
This is the area corresponding to the ammended soil and gravel.

(3): Volume at this elevation coresponds with surface volume for WQ purposes (invert of lowest surface outlet)
which is the 2 feet by 2 feet emergency weir.

(4): The gravel depth includes the 6 inches of storage below the LID orifice.

(5): Depth to be used in the SWMM LID Controls. See Attachment 7 for more details.



Outlet structure for Discharge of Basin 1
Discharge vs Elevation Table

Lower orifice: 0.625 " Lower slot

Number of orif: 0 Number of slots: 0

Cg-low: 0.61 Invert: 0.00 ft
B: 0.000 ft

Middle orifice 2.500 " hgot: 0.000 ft

Number of orif: 0.000

Cg-middle: 0.61 Emergency weir

invert elev: 0 ft Invert: 0.000 ft
W: 8.00 ft

*Note: h = head above the invert of the
Emergency Weir discharge opening.

h* H/D-low | H/D-mid | alow-orif | Qlow-weir | Qtot-low | Qslot-low| Qemerg Qtot
(ft) - - (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.042 0.800 0.200 0.000 0.000 0.000 0.000 0.211 0.211
0.083 1.600 0.400 0.000 0.000 0.000 0.000 0.597 0.597
0.125 2.400 0.600 0.000 0.000 0.000 0.000 1.096 1.096
0.167 3.200 0.800 0.000 0.000 0.000 0.000 1.687 1.687
0.208 4.000 1.000 0.000 0.000 0.000 0.000 2.358 2.358
0.250 4.800 1.200 0.000 0.000 0.000 0.000 3.100 3.100
0.292 5.600 1.400 0.000 0.000 0.000 0.000 3.906 3.906
0.333 6.400 1.600 0.000 0.000 0.000 0.000 4.773 4.773
0.375 7.200 1.800 0.000 0.000 0.000 0.000 5.695 5.695
0.417 8.000 2.000 0.000 0.000 0.000 0.000 6.670 6.670
0.458 8.800 2.200 0.000 0.000 0.000 0.000 7.695 7.695
0.500 9.600 2.400 0.000 0.000 0.000 0.000 8.768 8.768
0.542 10.400 2.600 0.000 0.000 0.000 0.000 9.887 9.887
0.583 11.200 2.800 0.000 0.000 0.000 0.000 11.049 11.049
0.625 12.000 3.000 0.000 0.000 0.000 0.000 12.254 12.254
0.667 12.800 3.200 0.000 0.000 0.000 0.000 13.499 13.499
0.708 13.600 3.400 0.000 0.000 0.000 0.000 14.785 14.785
0.750 14.400 3.600 0.000 0.000 0.000 0.000 16.108 16.108




Underground Unit 1- Flood Control System

h (ft) h (inch) a(°) Vol (cu-ft)| A (sg-ft) Q (cfs) | Vol (ac-ft) | At (hr)
0.000 0 0 0.00 70 0.000 0
0.083 1 33.2 10.12 172.9 0.005 0.0002 1.13
0.167 2 47.1 26.96 231.2 0.008 0.0006 0.73
0.250 3 57.9 48.01 274.1 0.010 0.0011 0.66
0.333 4 67.1 72.36 310.1 0.012 0.0017 0.63
0.417 5 75.3 99.43 339.7 0.013 0.0023 0.61
0.500 6 82.8 128.86 366.5 0.014 0.0030 0.60
0.583 7 89.8 160.34 389.0 0.016 0.0037 0.58
0.667 8 96.4 193.63 410.0 0.017 0.0044 0.57
0.750 9 102.6 228.54 427.8 0.018 0.0052 0.56
0.833 10 108.6 264.90 444.8 0.019 0.0061 0.55
0.917 11 114.4 302.56 459.0 0.020 0.0069 0.54
1.000 12 120.0 341.38 472.7 0.021 0.0078 0.54
1.083 13 125.4 381.24 484.0 0.021 0.0088 0.53
1.167 14 130.8 422.03 495.1 0.022 0.0097 0.52
1.250 15 136.0 463.66 503.9 0.023 0.0106 0.51
1.333 16 141.1 506.01 512.6 0.024 0.0116 0.50
1.417 17 146.1 549.00 519.2 0.025 0.0126 0.49
1.500 18 151.0 592.55 525.8 0.025 0.0136 0.48
1.583 19 156.0 636.56 530.4 0.026 0.0146 0.48
1.667 20 160.8 680.95 535.1 0.027 0.0156 0.47
1.750 21 165.6 725.65 537.7 0.027 0.0167 0.46
1.833 22 170.4 770.58 540.5 0.028 0.0177 0.45
1.917 23 175.2 815.66 541.4 0.029 0.0187 0.44
2.000 24 180.0 860.81 542.3 0.029 0.0198 0.43
2.083 25 184.8 905.97 541.4 0.030 0.0208 0.42
2.167 26 189.6 951.05 540.5 0.031 0.0218 0.41
2.250 27 194.4 995.97 537.7 0.031 0.0229 0.41
2.333 28 199.2 1040.67 535.1 0.032 0.0239 0.40
2.417 29 204.0 1085.07 530.4 0.032 0.0249 0.39
2.500 30 209.0 1129.08 525.8 0.033 0.0259 0.38
2.583 31 213.9 1172.62 519.2 0.033 0.0269 0.37
2.667 32 218.9 1215.62 512.6 0.034 0.0279 0.36
2.750 33 224.0 1257.97 503.9 0.133 0.0289 0.14
2.833 34 229.2 1299.59 495.1 0.298 0.0298 0.05
2.917 35 234.6 1340.39 484.0 0.388 0.0308 0.03
3.000 36 240.0 1380.25 472.7 0.460 0.0317 0.03
3.083 37 245.6 1419.07 459.0 0.522 0.0326 0.02
3.167 38 251.4 1456.73 444.8 0.576 0.0334 0.02
3.250 39 257.4 1493.09 427.8 0.626 0.0343 0.02
3.333 40 263.6 1528.00 410.0 0.672 0.0351 0.01
3.417 41 270.2 1561.29 389.0 0.715 0.0358 0.01
3.500 42 277.2 1592.77 366.5 0.755 0.0366 0.01
3.583 43 284.7 1622.19 339.7 1.240 0.0372 0.01
3.667 44 292.9 1649.27 310.1 2.095 0.0379 0.00
3.750 45 302.1 1673.62 274.1 3.189 0.0384 0.00
3.833 46 312.9 1694.67 231.2 4.477 0.0389 0.00
3.917 47 326.8 1711.51 172.9 5.932 0.0393 0.00
4.000 48 360.0 1721.63 70.0 7.537 0.0395 0.00
TOT drying time (hr): 16.96




Underground Unit 2- HMP System

h (ft) h (inch) a(’) |Vol (cu-ft)| A(sqg-ft) | Q(cfs) [Vol (ac-ft)| At (hr)
0.000 0 0 0.00 72 0.000 0.0000
0.083 1 33.2 10.29 174.9 0.011 0.0002 0.51
0.167 2 47.1 27.29 233.2 0.041 0.0006 0.18
0.250 3 57.9 48.51 276.1 0.081 0.0011 0.10
0.333 4 67.1 73.02 312.1 0.110 0.0017 0.07
0.417 5 75.3 100.27 341.7 0.130 0.0023 0.06
0.500 6 82.8 129.86 368.5 0.147 0.0030 0.06
0.583 7 89.8 161.51 391.0 0.163 0.0037 0.06
0.667 8 96.4 194.97 412.0 0.177 0.0045 0.05
0.750 9 102.6 230.04 429.8 0.190 0.0053 0.05
0.833 10 108.6 266.57 446.8 0.202 0.0061 0.05
0.917 11 114.4 304.39 461.0 0.214 0.0070 0.05
1.000 12 120.0 343.38 474.7 0.225 0.0079 0.05
1.083 13 125.4 383.41 486.0 0.235 0.0088 0.05
1.167 14 130.8 424.37 497.1 0.245 0.0097 0.05
1.250 15 136.0 466.16 505.9 0.255 0.0107 0.05
1.333 16 141.1 508.68 514.6 0.264 0.0117 0.05
1.417 17 146.1 551.84 521.2 0.273 0.0127 0.04
1.500 18 151.0 595.55 527.8 0.282 0.0137 0.04
1.583 19 156.0 639.73 532.4 0.290 0.0147 0.04
1.667 20 160.8 684.29 537.1 0.298 0.0157 0.04
1.750 21 165.6 729.15 539.7 0.306 0.0167 0.04
1.833 22 170.4 774.25 542.5 0.314 0.0178 0.04
1.917 23 175.2 819.49 543.4 0.322 0.0188 0.04
2.000 24 180.0 864.81 544.3 0.329 0.0199 0.04
2.083 25 184.8 910.13 543.4 0.336 0.0209 0.04
2.167 26 189.6 955.38 542.5 0.343 0.0219 0.04
2.250 27 194.4 1000.47 | 539.7 0.350 0.0230 0.04
2.333 28 199.2 1045.34 | 537.1 0.357 0.0240 0.04
2.417 29 204.0 1089.90 | 532.4 0.364 0.0250 0.03
2.500 30 209.0 1134.08 | 527.8 0.370 0.0260 0.03
2.583 31 213.9 1177.79 521.2 0.377 0.0270 0.03
2.667 32 218.9 1220.95 514.6 0.383 0.0280 0.03
2.750 33 224.0 1263.47 | 505.9 0.389 0.0290 0.03
2.833 34 229.2 1305.26 | 497.1 0.395 0.0300 0.03
2.917 35 234.6 1346.22 | 486.0 0.401 0.0309 0.03
3.000 36 240.0 1386.25 | 474.7 0.407 0.0318 0.03
3.083 37 245.6 1425.24 | 461.0 0.413 0.0327 0.03
3.167 38 251.4 1463.06 | 446.8 0.419 0.0336 0.03
3.250 39 257.4 1499.59 | 429.8 0.425 0.0344 0.02
3.333 40 263.6 1534.66 | 412.0 0.430 0.0352 0.02
3.417 41 270.2 1568.12 391.0 0.436 0.0360 0.02
3.500 42 277.2 1599.77 | 368.5 0.441 0.0367 0.02
3.583 43 284.7 1629.36 | 341.7 0.447 0.0374 0.02
3.667 44 292.9 1656.61 312.1 0.452 0.0380 0.02
3.750 45 302.1 1681.12 276.1 0.458 0.0386 0.01
3.833 46 312.9 1702.34 | 233.2 0.463 0.0391 0.01
3.917 47 326.8 1719.34 174.9 0.468 0.0398 0.01
4.000 48 360.0 1729.63 72.0 0.473 0.0403 0.01
TOT drying time (hr):| 2.44




Divider Structure Discharge
Discharge vs Elevation Table

Lower orifice: 0.625 " Lower slot

Number of orif: 2 Number of slots: 1

Cg-low: 0.61 Invert: 2.67 ft
B: 1.333 ft

Middle orifice 2.500 " hgjot: 0.125 ft

Number of orif: 0.000

Cg-middle: 0.61 Emergency weir

invert elev: 0 ft Invert: 3.500 ft
W: 6.00 ft

h* H/D-low | H/D-mid | alow-orif | Qlow-weir | Qtot-low |Qslot-low| Qemerg Qtot

(ft) - - (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.083 1.600 0.400 0.005 0.006 0.005 0.000 0.000 0.005
0.167 3.200 0.800 0.008 0.009 0.008 0.000 0.000 0.008
0.250 4.800 1.200 0.010 0.044 0.010 0.000 0.000 0.010
0.333 6.400 1.600 0.012 0.116 0.012 0.000 0.000 0.012
0.417 8.000 2.000 0.013 0.130 0.013 0.000 0.000 0.013
0.500 9.600 2.400 0.014 0.144 0.014 0.000 0.000 0.014
0.583 11.200 2.800 0.016 0.156 0.016 0.000 0.000 0.016
0.667 12.800 3.200 0.017 0.167 0.017 0.000 0.000 0.017
0.750 14.400 3.600 0.018 0.177 0.018 0.000 0.000 0.018
0.833 16.000 4.000 0.019 0.187 0.019 0.000 0.000 0.019
0.917 17.600 4.400 0.020 0.197 0.020 0.000 0.000 0.020
1.000 19.200 4.800 0.021 0.206 0.021 0.000 0.000 0.021
1.083 20.800 5.200 0.021 0.214 0.021 0.000 0.000 0.021
1.167 22.400 5.600 0.022 0.223 0.022 0.000 0.000 0.022
1.250 24.000 6.000 0.023 0.231 0.023 0.000 0.000 0.023
1.333 25.600 6.400 0.024 0.238 0.024 0.000 0.000 0.024
1.417 27.200 6.800 0.025 0.246 0.025 0.000 0.000 0.025
1.500 28.800 7.200 0.025 0.253 0.025 0.000 0.000 0.025
1.583 30.400 7.600 0.026 0.260 0.026 0.000 0.000 0.026
1.667 32.000 8.000 0.027 0.267 0.027 0.000 0.000 0.027
1.750 33.600 8.400 0.027 0.274 0.027 0.000 0.000 0.027
1.833 35.200 8.800 0.028 0.280 0.028 0.000 0.000 0.028
1.917 36.800 9.200 0.029 0.287 0.029 0.000 0.000 0.029

2.000 38.400 9.600 0.029 0.293 0.029 0.000 0.000 0.029

2.083 40.000 10.000 0.030 0.299 0.030 0.000 0.000 0.030

2.167 41.600 10.400 0.031 0.305 0.031 0.000 0.000 0.031
2.250 43.200 10.800 0.031 0.311 0.031 0.000 0.000 0.031
2.333 44.800 11.200 0.032 0.317 0.032 0.000 0.000 0.032
2.417 46.400 11.600 0.032 0.323 0.032 0.000 0.000 0.032
2.500 48.000 12.000 0.033 0.328 0.033 0.000 0.000 0.033
2.583 49.600 12.400 0.033 0.334 0.033 0.000 0.000 0.033

2.667 51.200 12.800 0.034 0.339 0.034 0.000 0.000 0.034

2.750 52.800 13.200 0.034 0.344 0.034 0.099 0.000 0.133

2.833 54.400 13.600 0.035 0.349 0.035 0.263 0.000 0.298

2.917 56.000 14.000 0.035 0.355 0.035 0.353 0.000 0.388

3.000 57.600 14.400 0.036 0.360 0.036 0.424 0.000 0.460

3.083 59.200 14.800 0.036 0.365 0.036 0.485 0.000 0.522

3.167 60.800 15.200 0.037 0.370 0.037 0.539 0.000 0.576

3.250 62.400 15.600 0.037 0.375 0.037 0.588 0.000 0.626

3.333 64.000 16.000 0.038 0.379 0.038 0.634 0.000 0.672

3.417 65.600 16.400 0.038 0.384 0.038 0.676 0.000 0.715

3.500 67.200 16.800 0.039 0.389 0.039 0.716 0.000 0.755

3.583 68.800 17.200 0.039 0.393 0.039 0.754 0.447 1.240
3.667 70.400 17.600 0.040 0.398 0.040 0.790 1.266 2.095
3.750 72.000 18.000 0.040 0.403 0.040 0.824 2.325 3.189
3.833 73.600 18.400 0.041 0.407 0.041 0.857 3.580 4.477
3.917 75.200 18.800 0.041 0.411 0.041 0.889 5.003 5.932

4.000 76.800 19.200 0.042 0.416 0.042 0.919 6.576 7.537




Autozone Valley Center
Q100 Routing Analysis

CHAPTER 3
MODIFIED-PULS DETENTION ROUTING

3.3 — HEC-HMS Modified-Puls Routing Results
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Name: Autozone

Description:

Grid Cell File:
Local Flow: :No
Flow Ratios: | No
Replace Missing: :No
Unit System: _U.S‘ Customary
Sediment: :No
Water Quality: Mo

<

NOTE 10008: Begin opening project "Autozone™ in directory "P:\Acad\7032 Alidade\05 Aute Zone\HMS\Autozone™ at time 30Mar2013, 13:35:45.
MNOTE 10019: Finished opening project "Autozone” in directory "P:\Acad\7032 Alidade\05 Auto Zone\HMS\Autozone™ at time 30Mar 2018, 13:356:45.




[ Summary Results for Sink "POC-1" = [[= [

Project: Autozone  Simulation Run: Fun 1

Sink: POC-1
Start of Run:  01Jan2000, 00:00 Basin Model: Autozone
End of Run:  01Jan2000, 07:00 Meteorologic Model: Met 1

Compute Time:30Mar2018, 13:37:36 Control Spedfications: Contral 1

Valume Units: ) IN @ ACFT
Computed Results

Peak Discharge: 3. 594 (CF5) Date/Time of Peak Discharged1Jan2000, 04:20
Volume: 0,321 (ACFT)



Project:

Autozone

Sink: POC-1

Start of Run:
End of Run:
Compute Time: 30Mar2018, 13:45:58

01Jan2000, 00:00
01Jan2000, 07:00

Simulation Run: Run 1

Basin Model:
Meteorologic Model:

Autozone
Met 1

Control Specifications:Control 1

Date Time Inflow from UG-2 Inflow from DMA-OFF Inflow from DMASs 2 to 6 Inflow from DIV-2 Total Inflow
(CES) (CES) (CES) (CES) (CFS)
01Jan2000 00:00 0.000 0.000 0.000 0.000 0.000
01Jan2000 00:01 0.000 0.000 0.000 0.000 0.000
01Jan2000 00:02 0.000 0.000 0.000 0.000 0.000
01Jan2000 00:03 0.000 0.000 0.000 0.001 0.001
01Jan2000 00:04 0.000 0.000 0.000 0.003 0.003
01Jan2000 00:05 0.000 0.000 0.000 0.004 0.004
01Jan2000 00:06 0.000 0.000 0.000 0.005 0.005
01Jan2000 00:07 0.000 0.000 0.000 0.006 0.006
01Jan2000 00:08 0.000 0.000 0.000 0.007 0.007
01Jan2000 00:09 0.000 0.000 0.000 0.007 0.007
01Jan2000 00:10 0.000 0.000 0.000 0.008 0.008
01Jan2000 00:11 0.000 0.000 0.000 0.009 0.009
01Jan2000 00:12 0.000 0.000 0.000 0.009 0.009
01Jan2000 00:13 0.000 0.000 0.000 0.009 0.009
01Jan2000 00:14 0.000 0.010 0.000 0.010 0.020
01Jan2000 00:15 0.000 0.020 0.000 0.010 0.030
01Jan2000 00:16 0.000 0.020 0.000 0.011 0.031
01Jan2000 00:17 0.000 0.030 0.000 0.011 0.041
01Jan2000 00:18 0.000 0.040 0.000 0.011 0.051
01Jan2000 00:19 0.000 0.050 0.000 0.012 0.062
01Jan2000 00:20 0.000 0.050 0.000 0.012 0.062
01Jan2000 00:21 0.000 0.060 0.000 0.012 0.072
01Jan2000 00:22 0.000 0.070 0.000 0.013 0.083
01Jan2000 00:23 0.000 0.080 0.000 0.013 0.093
01Jan2000 00:24 0.000 0.080 0.000 0.013 0.093
01Jan2000 00:25 0.000 0.090 0.000 0.013 0.103
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Date Time Inflow from UG-2 Inflow from DMA-OFF Inflow from DMAs 2 to 6 Inflow from DIV-2 Total Inflow
(CFS) (CFS) (CFS) (CFS) (CFS)
01Jan2000 00:26 0.000 0.100 0.000 0.014 0.114
01Jan2000 00:27 0.000 0.100 0.000 0.014 0.114
01Jan2000 00:28 0.000 0.100 0.000 0.014 0.114
01Jan2000 00:29 0.000 0.100 0.000 0.015 0.115
01Jan2000 00:30 0.000 0.100 0.000 0.015 0.115
01Jan2000 00:31 0.000 0.100 0.000 0.016 0.116
01Jan2000 00:32 0.000 0.100 0.000 0.016 0.116
01Jan2000 00:33 0.000 0.100 0.000 0.017 0.117
01Jan2000 00:34 0.000 0.100 0.000 0.017 0.117
01Jan2000 00:35 0.000 0.100 0.000 0.017 0.117
01Jan2000 00:36 0.000 0.100 0.000 0.018 0.118
01Jan2000 00:37 0.000 0.100 0.000 0.018 0.118
01Jan2000 00:38 0.000 0.100 0.000 0.018 0.118
01Jan2000 00:39 0.000 0.100 0.000 0.019 0.119
01Jan2000 00:40 0.000 0.100 0.000 0.019 0.119
01Jan2000 00:41 0.000 0.100 0.000 0.019 0.119
01Jan2000 00:42 0.000 0.100 0.000 0.019 0.119
01Jan2000 00:43 0.000 0.100 0.000 0.020 0.120
01Jan2000 00:44 0.000 0.100 0.000 0.020 0.120
01Jan2000 00:45 0.000 0.100 0.000 0.020 0.120
01Jan2000 00:46 0.000 0.100 0.000 0.021 0.121
01Jan2000 00:47 0.000 0.100 0.000 0.021 0.121
01Jan2000 00:48 0.000 0.100 0.000 0.021 0.121
01Jan2000 00:49 0.000 0.100 0.000 0.021 0.121
01Jan2000 00:50 0.000 0.100 0.000 0.021 0.121
01Jan2000 00:51 0.000 0.100 0.000 0.021 0.121
01Jan2000 00:52 0.000 0.100 0.000 0.021 0.121
01Jan2000 00:53 0.000 0.100 0.000 0.021 0.121
01Jan2000 00:54 0.000 0.100 0.000 0.022 0.122
01Jan2000 00:55 0.000 0.100 0.000 0.022 0.122
01Jan2000 00:56 0.000 0.100 0.000 0.022 0.122
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Date Time Inflow from UG-2 Inflow from DMA-OFF Inflow from DMAs 2 to 6 Inflow from DIV-2 Total Inflow
(CFS) (CFS) (CFS) (CFS) (CFS)
01Jan2000 00:57 0.000 0.100 0.000 0.022 0.122
01Jan2000 00:58 0.000 0.100 0.000 0.023 0.123
01Jan2000 00:59 0.000 0.100 0.000 0.023 0.123
01Jan2000 01:00 0.000 0.100 0.000 0.023 0.123
01Jan2000 01:01 0.000 0.100 0.000 0.023 0.123
01Jan2000 01:02 0.000 0.100 0.000 0.024 0.124
01Jan2000 01:03 0.000 0.100 0.000 0.024 0.124
01Jan2000 01:04 0.000 0.100 0.000 0.024 0.124
01Jan2000 01:05 0.000 0.100 0.000 0.024 0.124
01Jan2000 01:06 0.000 0.100 0.000 0.025 0.125
01Jan2000 01:07 0.000 0.100 0.000 0.025 0.125
01Jan2000 01:08 0.000 0.100 0.000 0.025 0.125
01Jan2000 01:09 0.000 0.100 0.000 0.025 0.125
01Jan2000 01:10 0.000 0.100 0.000 0.025 0.125
01Jan2000 01:11 0.000 0.100 0.000 0.025 0.125
01Jan2000 01:12 0.000 0.100 0.000 0.025 0.125
01Jan2000 01:13 0.000 0.100 0.000 0.025 0.125
01Jan2000 01:14 0.000 0.100 0.000 0.026 0.126
01Jan2000 01:15 0.000 0.100 0.000 0.026 0.126
01Jan2000 01:16 0.000 0.100 0.000 0.026 0.126
01Jan2000 01:17 0.000 0.100 0.000 0.026 0.126
01Jan2000 01:18 0.000 0.100 0.000 0.027 0.127
01Jan2000 01:19 0.000 0.100 0.000 0.027 0.127
01Jan2000 01:20 0.000 0.100 0.000 0.027 0.127
01Jan2000 01:21 0.000 0.100 0.000 0.027 0.127
01Jan2000 01:22 0.000 0.100 0.000 0.027 0.127
01Jan2000 01:23 0.000 0.100 0.000 0.027 0.127
01Jan2000 01:24 0.000 0.100 0.000 0.027 0.127
01Jan2000 01:25 0.000 0.100 0.000 0.027 0.127
01Jan2000 01:26 0.000 0.100 0.000 0.027 0.127
01Jan2000 01:27 0.000 0.100 0.000 0.028 0.128
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Date Time Inflow from UG-2 Inflow from DMA-OFF Inflow from DMAs 2 to 6 Inflow from DIV-2 Total Inflow
(CFS) (CFS) (CFS) (CFS) (CFS)
01Jan2000 01:28 0.000 0.100 0.000 0.028 0.128
01Jan2000 01:29 0.000 0.100 0.000 0.028 0.128
01Jan2000 01:30 0.000 0.100 0.000 0.028 0.128
01Jan2000 01:31 0.000 0.100 0.000 0.029 0.129
01Jan2000 01:32 0.000 0.100 0.000 0.029 0.129
01Jan2000 01:33 0.000 0.100 0.000 0.029 0.129
01Jan2000 01:34 0.000 0.100 0.000 0.029 0.129
01Jan2000 01:35 0.000 0.100 0.000 0.029 0.129
01Jan2000 01:36 0.000 0.100 0.000 0.029 0.129
01Jan2000 01:37 0.000 0.100 0.000 0.029 0.129
01Jan2000 01:38 0.000 0.100 0.000 0.029 0.129
01Jan2000 01:39 0.000 0.100 0.000 0.029 0.129
01Jan2000 01:40 0.000 0.100 0.000 0.030 0.130
01Jan2000 01:41 0.000 0.100 0.000 0.030 0.130
01Jan2000 01:42 0.000 0.100 0.000 0.030 0.130
01Jan2000 01:43 0.000 0.100 0.000 0.030 0.130
01Jan2000 01:44 0.000 0.100 0.000 0.031 0.131
01Jan2000 01:45 0.000 0.100 0.000 0.031 0.131
01Jan2000 01:46 0.000 0.100 0.000 0.031 0.131
01Jan2000 01:47 0.000 0.100 0.000 0.031 0.131
01Jan2000 01:48 0.000 0.100 0.000 0.031 0.131
01Jan2000 01:49 0.000 0.100 0.000 0.031 0.131
01Jan2000 01:50 0.000 0.100 0.000 0.031 0.131
01Jan2000 01:51 0.000 0.100 0.000 0.031 0.131
01Jan2000 01:52 0.000 0.100 0.000 0.031 0.131
01Jan2000 01:53 0.000 0.100 0.000 0.032 0.132
01Jan2000 01:54 0.000 0.100 0.000 0.032 0.132
01Jan2000 01:55 0.000 0.100 0.000 0.032 0.132
01Jan2000 01:56 0.000 0.100 0.000 0.032 0.132
01Jan2000 01:57 0.000 0.100 0.000 0.032 0.132
01Jan2000 01:58 0.000 0.110 0.000 0.032 0.142
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Date Time Inflow from UG-2 Inflow from DMA-OFF Inflow from DMAs 2 to 6 Inflow from DIV-2 Total Inflow
(CFS) (CFS) (CFS) (CFS) (CFS)
01Jan2000 01:59 0.000 0.120 0.000 0.032 0.152
01Jan2000 02:00 0.000 0.120 0.000 0.032 0.152
01Jan2000 02:01 0.000 0.130 0.000 0.032 0.162
01Jan2000 02:02 0.000 0.140 0.000 0.033 0.173
01Jan2000 02:03 0.000 0.150 0.000 0.033 0.183
01Jan2000 02:04 0.000 0.150 0.000 0.033 0.183
01Jan2000 02:05 0.000 0.160 0.000 0.033 0.193
01Jan2000 02:06 0.000 0.170 0.000 0.033 0.203
01Jan2000 02:07 0.000 0.180 0.000 0.033 0.213
01Jan2000 02:08 0.000 0.180 0.000 0.033 0.213
01Jan2000 02:09 0.000 0.190 0.000 0.033 0.223
01Jan2000 02:10 0.000 0.200 0.000 0.033 0.233
01Jan2000 02:11 0.000 0.200 0.000 0.034 0.234
01Jan2000 02:12 0.000 0.200 0.000 0.034 0.234
01Jan2000 02:13 0.000 0.200 0.000 0.046 0.246
01Jan2000 02:14 0.000 0.200 0.000 0.065 0.265
01Jan2000 02:15 0.000 0.200 0.000 0.083 0.283
01Jan2000 02:16 0.000 0.200 0.000 0.098 0.298
01Jan2000 02:17 0.000 0.200 0.000 0.111 0.311
01Jan2000 02:18 0.000 0.200 0.000 0.122 0.322
01Jan2000 02:19 0.000 0.200 0.000 0.132 0.332
01Jan2000 02:20 0.000 0.200 0.000 0.146 0.346
01Jan2000 02:21 0.000 0.200 0.000 0.159 0.359
01Jan2000 02:22 0.000 0.200 0.000 0.169 0.369
01Jan2000 02:23 0.000 0.200 0.000 0.179 0.379
01Jan2000 02:24 0.000 0.200 0.000 0.188 0.388
01Jan2000 02:25 0.000 0.200 0.000 0.198 0.398
01Jan2000 02:26 0.000 0.200 0.000 0.209 0.409
01Jan2000 02:27 0.000 0.200 0.000 0.220 0.420
01Jan2000 02:28 0.000 0.200 0.000 0.231 0.431
01Jan2000 02:29 0.000 0.200 0.000 0.242 0.442
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Date Time Inflow from UG-2 Inflow from DMA-OFF Inflow from DMAs 2 to 6 Inflow from DIV-2 Total Inflow
(CFS) (CFS) (CFS) (CFS) (CFS)
01Jan2000 02:30 0.000 0.200 0.000 0.252 0.452
01Jan2000 02:31 0.000 0.200 0.000 0.261 0.461
01Jan2000 02:32 0.000 0.200 0.000 0.268 0.468
01Jan2000 02:33 0.000 0.200 0.000 0.274 0.474
01Jan2000 02:34 0.000 0.200 0.000 0.279 0.479
01Jan2000 02:35 0.000 0.200 0.000 0.284 0.484
01Jan2000 02:36 0.000 0.200 0.000 0.287 0.487
01Jan2000 02:37 0.000 0.200 0.000 0.290 0.490
01Jan2000 02:38 0.000 0.200 0.000 0.292 0.492
01Jan2000 02:39 0.000 0.200 0.000 0.294 0.494
01Jan2000 02:40 0.000 0.200 0.000 0.295 0.495
01Jan2000 02:41 0.000 0.200 0.000 0.296 0.496
01Jan2000 02:42 0.000 0.200 0.000 0.297 0.497
01Jan2000 02:43 0.000 0.200 0.000 0.298 0.498
01Jan2000 02:44 0.000 0.200 0.000 0.298 0.498
01Jan2000 02:45 0.000 0.200 0.000 0.298 0.498
01Jan2000 02:46 0.000 0.200 0.000 0.298 0.498
01Jan2000 02:47 0.000 0.200 0.000 0.299 0.499
01Jan2000 02:48 0.000 0.200 0.000 0.299 0.499
01Jan2000 02:49 0.000 0.200 0.000 0.299 0.499
01Jan2000 02:50 0.000 0.200 0.000 0.299 0.499
01Jan2000 02:51 0.000 0.200 0.000 0.299 0.499
01Jan2000 02:52 0.000 0.200 0.000 0.299 0.499
01Jan2000 02:53 0.000 0.200 0.000 0.299 0.499
01Jan2000 02:54 0.000 0.200 0.000 0.299 0.499
01Jan2000 02:55 0.000 0.200 0.000 0.299 0.499
01Jan2000 02:56 0.000 0.200 0.000 0.300 0.500
01Jan2000 02:57 0.000 0.200 0.000 0.300 0.500
01Jan2000 02:58 0.000 0.200 0.000 0.300 0.500
01Jan2000 02:59 0.000 0.200 0.000 0.300 0.500
01Jan2000 03:00 0.000 0.200 0.000 0.300 0.500
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Date Time Inflow from UG-2 Inflow from DMA-OFF Inflow from DMAs 2 to 6 Inflow from DIV-2 Total Inflow
(CFS) (CFS) (CFS) (CFS) (CFS)
01Jan2000 03:01 0.000 0.200 0.000 0.300 0.500
01Jan2000 03:02 0.000 0.200 0.000 0.301 0.501
01Jan2000 03:03 0.000 0.200 0.000 0.303 0.503
01Jan2000 03:04 0.000 0.200 0.000 0.306 0.506
01Jan2000 03:05 0.000 0.200 0.000 0.311 0.511
01Jan2000 03:06 0.000 0.200 0.000 0.317 0.517
01Jan2000 03:07 0.000 0.200 0.000 0.324 0.524
01Jan2000 03:08 0.000 0.200 0.000 0.330 0.530
01Jan2000 03:09 0.000 0.200 0.000 0.337 0.537
01Jan2000 03:10 0.000 0.200 0.000 0.344 0.544
01Jan2000 03:11 0.000 0.200 0.000 0.350 0.550
01Jan2000 03:12 0.000 0.200 0.000 0.355 0.555
01Jan2000 03:13 0.000 0.200 0.000 0.360 0.560
01Jan2000 03:14 0.000 0.200 0.000 0.364 0.564
01Jan2000 03:15 0.000 0.200 0.000 0.368 0.568
01Jan2000 03:16 0.000 0.210 0.000 0.372 0.582
01Jan2000 03:17 0.000 0.220 0.000 0.375 0.595
01Jan2000 03:18 0.000 0.220 0.000 0.378 0.598
01Jan2000 03:19 0.000 0.230 0.000 0.381 0.611
01Jan2000 03:20 0.000 0.240 0.000 0.383 0.623
01Jan2000 03:21 0.000 0.250 0.000 0.385 0.635
01Jan2000 03:22 0.000 0.250 0.000 0.388 0.638
01Jan2000 03:23 0.000 0.260 0.000 0.391 0.651
01Jan2000 03:24 0.000 0.270 0.000 0.395 0.665
01Jan2000 03:25 0.000 0.280 0.000 0.400 0.680
01Jan2000 03:26 0.000 0.280 0.000 0.407 0.687
01Jan2000 03:27 0.000 0.290 0.000 0.414 0.704
01Jan2000 03:28 0.000 0.300 0.000 0.421 0.721
01Jan2000 03:29 0.000 0.300 0.000 0.428 0.728
01Jan2000 03:30 0.000 0.300 0.000 0.435 0.735
01Jan2000 03:31 0.000 0.300 0.000 0.441 0.741
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Date Time Inflow from UG-2 Inflow from DMA-OFF Inflow from DMAs 2 to 6 Inflow from DIV-2 Total Inflow
(CFS) (CFS) (CFS) (CFS) (CFS)
01Jan2000 03:32 0.000 0.300 0.000 0.448 0.748
01Jan2000 03:33 0.000 0.300 0.000 0.455 0.755
01Jan2000 03:34 0.000 0.300 0.000 0.462 0.762
01Jan2000 03:35 0.000 0.300 0.000 0.470 0.770
01Jan2000 03:36 0.000 0.300 0.000 0.478 0.778
01Jan2000 03:37 0.000 0.300 0.000 0.487 0.787
01Jan2000 03:38 0.000 0.300 0.000 0.495 0.795
01Jan2000 03:39 0.000 0.300 0.000 0.504 0.804
01Jan2000 03:40 0.000 0.300 0.000 0.512 0.812
01Jan2000 03:41 0.000 0.300 0.000 0.519 0.819
01Jan2000 03:42 0.000 0.320 0.000 0.528 0.848
01Jan2000 03:43 0.000 0.330 0.000 0.537 0.867
01Jan2000 03:44 0.000 0.350 0.000 0.548 0.898
01Jan2000 03:45 0.000 0.360 0.000 0.562 0.922
01Jan2000 03:46 0.000 0.380 0.020 0.577 0.977
01Jan2000 03:47 0.000 0.390 0.040 0.591 1.021
01Jan2000 03:48 0.000 0.410 0.060 0.606 1.076
01Jan2000 03:49 0.000 0.420 0.080 0.622 1.122
01Jan2000 03:50 0.000 0.440 0.100 0.638 1.178
01Jan2000 03:51 0.000 0.450 0.100 0.656 1.206
01Jan2000 03:52 0.000 0.470 0.100 0.675 1.245
01Jan2000 03:53 0.000 0.480 0.100 0.699 1.279
01Jan2000 03:54 0.000 0.500 0.100 0.724 1.324
01Jan2000 03:55 0.000 0.520 0.100 0.749 1.369
01Jan2000 03:56 0.008 0.530 0.100 0.774 1.413
01Jan2000 03:57 0.038 0.550 0.100 0.790 1.478
01Jan2000 03:58 0.083 0.560 0.100 0.798 1.541
01Jan2000 03:59 0.115 0.580 0.100 0.803 1.598
01Jan2000 04:00 0.139 0.590 0.100 0.807 1.636
01Jan2000 04:01 0.161 0.610 0.160 0.815 1.746
01Jan2000 04:02 0.185 0.620 0.210 0.833 1.847
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Date Time Inflow from UG-2 Inflow from DMA-OFF Inflow from DMAs 2 to 6 Inflow from DIV-2 Total Inflow
(CFS) (CFS) (CFS) (CFS) (CFS)
01Jan2000 04:03 0.216 0.640 0.270 0.860 1.986
01Jan2000 04:04 0.253 0.650 0.320 0.884 2.107
01Jan2000 04:05 0.293 0.670 0.380 0.908 2.252
01Jan2000 04:06 0.334 0.680 0.320 0.921 2.256
01Jan2000 04:07 0.373 0.700 0.270 0.914 2.256
01Jan2000 04:08 0.403 0.830 0.210 0.896 2.340
01Jan2000 04:09 0.429 0.960 0.160 0.876 2.425
01Jan2000 04:10 0.449 1.090 0.100 0.849 2.488
01Jan2000 04:11 0.463 1.230 0.080 0.824 2.598
01Jan2000 04:12 0.468 1.360 0.060 0.808 2.696
01Jan2000 04:13 0.470 1.490 0.040 0.795 2.795
01Jan2000 04:14 0.470 1.620 0.020 0.784 2.893
01Jan2000 04:15 0.467 1.750 0.000 0.774 2.992
01Jan2000 04:16 0.464 1.880 0.000 0.766 3.111
01Jan2000 04:17 0.460 2.020 0.000 0.760 3.240
01Jan2000 04:18 0.454 2.150 0.000 0.755 3.359
01Jan2000 04:19 0.449 2.280 0.000 0.749 3.478
01Jan2000 04:20 0.443 2.410 0.000 0.741 3.594
01Jan2000 04:21 0.439 2.260 0.000 0.731 3.429
01Jan2000 04:22 0.434 2.100 0.000 0.719 3.253
01Jan2000 04:23 0.430 1.950 0.000 0.704 3.083
01Jan2000 04:24 0.426 1.790 0.000 0.687 2.903
01Jan2000 04:25 0.422 1.640 0.000 0.670 2.731
01Jan2000 04:26 0.418 1.480 0.000 0.653 2.551
01Jan2000 04:27 0.414 1.330 0.000 0.636 2.380
01Jan2000 04:28 0.410 1.170 0.000 0.620 2.200
01Jan2000 04:29 0.406 1.020 0.000 0.605 2.032
01Jan2000 04:30 0.403 0.860 0.000 0.591 1.854
01Jan2000 04:31 0.399 0.710 0.000 0.577 1.686
01Jan2000 04:32 0.395 0.550 0.000 0.561 1.507
01Jan2000 04:33 0.392 0.400 0.000 0.546 1.338

Page 9




Date Time Inflow from UG-2 Inflow from DMA-OFF Inflow from DMAs 2 to 6 Inflow from DIV-2 Total Inflow
(CFS) (CFS) (CFS) (CFS) (CFS)
01Jan2000 04:34 0.389 0.390 0.000 0.530 1.309
01Jan2000 04:35 0.386 0.380 0.000 0.515 1.280
01Jan2000 04:36 0.383 0.380 0.000 0.499 1.261
01Jan2000 04:37 0.379 0.370 0.000 0.483 1.232
01Jan2000 04:38 0.376 0.360 0.000 0.468 1.204
01Jan2000 04:39 0.373 0.350 0.000 0.453 1.176
01Jan2000 04:40 0.369 0.350 0.000 0.438 1.157
01Jan2000 04:41 0.366 0.340 0.000 0.424 1.130
01Jan2000 04:42 0.363 0.330 0.000 0.412 1.104
01Jan2000 04:43 0.359 0.320 0.000 0.400 1.080
01Jan2000 04:44 0.356 0.320 0.000 0.390 1.066
01Jan2000 04:45 0.353 0.310 0.000 0.380 1.042
01Jan2000 04:46 0.349 0.300 0.000 0.371 1.020
01Jan2000 04:47 0.346 0.290 0.000 0.362 0.999
01Jan2000 04:48 0.343 0.280 0.000 0.355 0.978
01Jan2000 04:49 0.340 0.280 0.000 0.349 0.969
01Jan2000 04:50 0.337 0.270 0.000 0.343 0.950
01Jan2000 04:51 0.333 0.260 0.000 0.338 0.931
01Jan2000 04:52 0.330 0.250 0.000 0.333 0.913
01Jan2000 04:53 0.327 0.250 0.000 0.327 0.904
01Jan2000 04:54 0.324 0.240 0.000 0.320 0.884
01Jan2000 04:55 0.321 0.230 0.000 0.312 0.864
01Jan2000 04:56 0.318 0.220 0.000 0.304 0.842
01Jan2000 04:57 0.314 0.220 0.000 0.295 0.829
01Jan2000 04:58 0.311 0.210 0.000 0.280 0.801
01Jan2000 04:59 0.308 0.200 0.000 0.267 0.775
01Jan2000 05:00 0.305 0.200 0.000 0.256 0.761
01Jan2000 05:01 0.302 0.200 0.000 0.247 0.748
01Jan2000 05:02 0.298 0.200 0.000 0.239 0.737
01Jan2000 05:03 0.295 0.200 0.000 0.232 0.727
01Jan2000 05:04 0.292 0.200 0.000 0.227 0.718
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Date Time Inflow from UG-2 Inflow from DMA-OFF Inflow from DMAs 2 to 6 Inflow from DIV-2 Total Inflow
(CFS) (CFS) (CFS) (CFS) (CFS)
01Jan2000 05:05 0.289 0.200 0.000 0.222 0.711
01Jan2000 05:06 0.285 0.200 0.000 0.218 0.703
01Jan2000 05:07 0.282 0.200 0.000 0.215 0.697
01Jan2000 05:08 0.279 0.200 0.000 0.212 0.691
01Jan2000 05:09 0.275 0.200 0.000 0.210 0.685
01Jan2000 05:10 0.272 0.200 0.000 0.208 0.680
01Jan2000 05:11 0.269 0.200 0.000 0.207 0.675
01Jan2000 05:12 0.265 0.200 0.000 0.205 0.671
01Jan2000 05:13 0.262 0.190 0.000 0.204 0.657
01Jan2000 05:14 0.259 0.180 0.000 0.204 0.642
01Jan2000 05:15 0.256 0.180 0.000 0.203 0.639
01Jan2000 05:16 0.252 0.170 0.000 0.202 0.625
01Jan2000 05:17 0.249 0.160 0.000 0.202 0.611
01Jan2000 05:18 0.245 0.150 0.000 0.202 0.597
01Jan2000 05:19 0.242 0.150 0.000 0.201 0.593
01Jan2000 05:20 0.238 0.140 0.000 0.201 0.579
01Jan2000 05:21 0.234 0.130 0.000 0.201 0.565
01Jan2000 05:22 0.231 0.120 0.000 0.201 0.552
01Jan2000 05:23 0.227 0.120 0.000 0.201 0.548
01Jan2000 05:24 0.224 0.110 0.000 0.200 0.534
01Jan2000 05:25 0.220 0.100 0.000 0.200 0.520
01Jan2000 05:26 0.216 0.100 0.000 0.200 0.517
01Jan2000 05:27 0.213 0.100 0.000 0.200 0.513
01Jan2000 05:28 0.209 0.100 0.000 0.200 0.509
01Jan2000 05:29 0.205 0.100 0.000 0.200 0.505
01Jan2000 05:30 0.201 0.100 0.000 0.200 0.501
01Jan2000 05:31 0.197 0.100 0.000 0.200 0.497
01Jan2000 05:32 0.193 0.100 0.000 0.200 0.493
01Jan2000 05:33 0.189 0.100 0.000 0.200 0.489
01Jan2000 05:34 0.185 0.100 0.000 0.200 0.485
01Jan2000 05:35 0.181 0.100 0.000 0.200 0.481
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Date Time Inflow from UG-2 Inflow from DMA-OFF Inflow from DMAs 2 to 6 Inflow from DIV-2 Total Inflow
(CFS) (CFS) (CFS) (CFS) (CFS)
01Jan2000 05:36 0.177 0.100 0.000 0.200 0.477
01Jan2000 05:37 0.173 0.100 0.000 0.200 0.473
01Jan2000 05:38 0.168 0.100 0.000 0.200 0.468
01Jan2000 05:39 0.164 0.100 0.000 0.200 0.464
01Jan2000 05:40 0.160 0.100 0.000 0.200 0.460
01Jan2000 05:41 0.155 0.100 0.000 0.200 0.455
01Jan2000 05:42 0.150 0.100 0.000 0.200 0.450
01Jan2000 05:43 0.145 0.100 0.000 0.200 0.445
01Jan2000 05:44 0.140 0.100 0.000 0.200 0.440
01Jan2000 05:45 0.136 0.100 0.000 0.200 0.436
01Jan2000 05:46 0.131 0.100 0.000 0.200 0.431
01Jan2000 05:47 0.126 0.100 0.000 0.200 0.426
01Jan2000 05:48 0.120 0.100 0.000 0.200 0.420
01Jan2000 05:49 0.115 0.100 0.000 0.200 0.415
01Jan2000 05:50 0.110 0.100 0.000 0.200 0.410
01Jan2000 05:51 0.103 0.100 0.000 0.200 0.403
01Jan2000 05:52 0.096 0.100 0.000 0.200 0.396
01Jan2000 05:53 0.090 0.100 0.000 0.200 0.390
01Jan2000 05:54 0.084 0.100 0.000 0.200 0.384
01Jan2000 05:55 0.077 0.100 0.000 0.200 0.377
01Jan2000 05:56 0.069 0.100 0.000 0.200 0.369
01Jan2000 05:57 0.062 0.100 0.000 0.199 0.361
01Jan2000 05:58 0.055 0.100 0.000 0.196 0.352
01Jan2000 05:59 0.050 0.100 0.000 0.192 0.342
01Jan2000 06:00 0.044 0.100 0.000 0.187 0.331
01Jan2000 06:01 0.040 0.100 0.000 0.179 0.319
01Jan2000 06:02 0.036 0.100 0.000 0.170 0.306
01Jan2000 06:03 0.032 0.100 0.000 0.159 0.292
01Jan2000 06:04 0.029 0.100 0.000 0.147 0.277
01Jan2000 06:05 0.026 0.090 0.000 0.134 0.251
01Jan2000 06:06 0.024 0.080 0.000 0.126 0.230
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Date Time Inflow from UG-2 Inflow from DMA-OFF Inflow from DMAs 2 to 6 Inflow from DIV-2 Total Inflow
(CFS) (CFS) (CFS) (CFS) (CFS)
01Jan2000 06:07 0.021 0.080 0.000 0.117 0.218
01Jan2000 06:08 0.019 0.070 0.000 0.108 0.197
01Jan2000 06:09 0.017 0.060 0.000 0.097 0.175
01Jan2000 06:10 0.016 0.050 0.000 0.087 0.152
01Jan2000 06:11 0.014 0.050 0.000 0.077 0.141
01Jan2000 06:12 0.013 0.040 0.000 0.067 0.120
01Jan2000 06:13 0.012 0.030 0.000 0.059 0.100
01Jan2000 06:14 0.011 0.020 0.000 0.052 0.082
01Jan2000 06:15 0.010 0.020 0.000 0.045 0.075
01Jan2000 06:16 0.009 0.010 0.000 0.039 0.058
01Jan2000 06:17 0.008 0.000 0.000 0.034 0.043
01Jan2000 06:18 0.008 0.000 0.000 0.034 0.042
01Jan2000 06:19 0.007 0.000 0.000 0.034 0.041
01Jan2000 06:20 0.007 0.000 0.000 0.034 0.041
01Jan2000 06:21 0.006 0.000 0.000 0.034 0.040
01Jan2000 06:22 0.006 0.000 0.000 0.034 0.040
01Jan2000 06:23 0.005 0.000 0.000 0.034 0.039
01Jan2000 06:24 0.005 0.000 0.000 0.034 0.039
01Jan2000 06:25 0.005 0.000 0.000 0.034 0.038
01Jan2000 06:26 0.004 0.000 0.000 0.034 0.038
01Jan2000 06:27 0.004 0.000 0.000 0.034 0.037
01Jan2000 06:28 0.004 0.000 0.000 0.033 0.037
01Jan2000 06:29 0.003 0.000 0.000 0.033 0.037
01Jan2000 06:30 0.003 0.000 0.000 0.033 0.037
01Jan2000 06:31 0.003 0.000 0.000 0.033 0.036
01Jan2000 06:32 0.003 0.000 0.000 0.033 0.036
01Jan2000 06:33 0.002 0.000 0.000 0.033 0.036
01Jan2000 06:34 0.002 0.000 0.000 0.033 0.036
01Jan2000 06:35 0.002 0.000 0.000 0.033 0.035
01Jan2000 06:36 0.002 0.000 0.000 0.033 0.035
01Jan2000 06:37 0.002 0.000 0.000 0.033 0.035
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Date Time Inflow from UG-2 Inflow from DMA-OFF Inflow from DMAs 2 to 6 Inflow from DIV-2 Total Inflow
(CFS) (CFS) (CFS) (CFS) (CFS)
01Jan2000 06:38 0.002 0.000 0.000 0.033 0.035
01Jan2000 06:39 0.002 0.000 0.000 0.033 0.035
01Jan2000 06:40 0.001 0.000 0.000 0.033 0.034
01Jan2000 06:41 0.001 0.000 0.000 0.033 0.034
01Jan2000 06:42 0.001 0.000 0.000 0.033 0.034
01Jan2000 06:43 0.001 0.000 0.000 0.033 0.034
01Jan2000 06:44 0.001 0.000 0.000 0.033 0.034
01Jan2000 06:45 0.001 0.000 0.000 0.033 0.034
01Jan2000 06:46 0.001 0.000 0.000 0.033 0.034
01Jan2000 06:47 0.001 0.000 0.000 0.033 0.034
01Jan2000 06:48 0.001 0.000 0.000 0.033 0.034
01Jan2000 06:49 0.001 0.000 0.000 0.033 0.034
01Jan2000 06:50 0.001 0.000 0.000 0.033 0.034
01Jan2000 06:51 0.001 0.000 0.000 0.033 0.034
01Jan2000 06:52 0.001 0.000 0.000 0.033 0.034
01Jan2000 06:53 0.001 0.000 0.000 0.033 0.034
01Jan2000 06:54 0.001 0.000 0.000 0.033 0.034
01Jan2000 06:55 0.000 0.000 0.000 0.033 0.033
01Jan2000 06:56 0.000 0.000 0.000 0.033 0.033
01Jan2000 06:57 0.000 0.000 0.000 0.033 0.033
01Jan2000 06:58 0.000 0.000 0.000 0.033 0.033
01Jan2000 06:59 0.000 0.000 0.000 0.033 0.033
01Jan2000 07:00 0.000 0.000 0.000 0.033 0.033
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Sink "POC-1" Results for Run "Run 1"
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