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1. Introduction

This Preliminary Drainage Study for the proposed commercial development of property
located at the SEC of Twin Oaks Valley Rd. & Borden Rd., San Marcos, CA 92069. This report
intends to present both the methodology and the calculations used for determining the
runoff from the project site in both the pre-developed (existing) conditions and the post-
developed (proposed) conditions produced by the 100-year, 6-hour storm per County of San
Diego Hydrology.

Specifically, this report will identify any potential hydrologic impacts and analyze potential
mitigation measure alternatives to ensure that no existing public storm drain facilities will
be negatively impacted as a result of this development. Refer to the Preliminary Storm
Water Quality Management Plan (SWQMP) for a detailed description of how the project will
address the water quality and hydromodification requirements consistent with the City of
San Marcos Storm Water Standards.

2. Existing Conditions

The rectangular shaped property covers approximately 1.8 acres and is bounded to the west
by North Twin Oaks Valley Road, to the north by Borden Road, to the east San Marcos Creek
and to the south by 3 existing commercial buildings. Most of the site is currently covered by
a light growth of grasses and weeds with the eastern portion covered with dense chaparral
and trees adjacent to the existing San Marcos Creek. The site can be accessed from the west
by a driveway from North Twin Oaks Valley Road.

Run off travels easterly mostly as sheet flow discharging directly into san Marcos Creek,
there is also concentrated offsite run-off and street run-on coming in via an existing 36” RCP
and an AC spillway that discharge into an existing on-site vegetated channel, that conveys
concentrated flows easterly discharging directly into San marcos Creek. There is no
commingle of on onsite and offsite runoff.

3. Proposed Project

Conventional cut and fill grading techniques will be used to develop the site as depicted on
the Preliminary Grading Plan. The site will support a one story Convenience Store at the
southern end of the property; a carwash proposed at the north end of the property; a fuel
pumping area in the center of the site, and the location of the proposed underground fuel
storage. It is anticipated that these buildings will be wood-framed structures

supported by conventional shallow foundation elements. Associated improvements will
include: driveways and parking lots; several retaining walls ranging in height from
approximately 1 to 7.5 ; and buried “wet and dry” utilities and appropriate hydro-
modification and/or BMP devices to be located at the southern end of the property.

On regards to offsite run-off flows, the project proposes to improve the existing on-site
vegetated swale with a combination of a curb inlet and a new concrete channel that will also
collect the newly generated and treated onsite flows after discharge out of the bio-filtration
facility.
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4. Methodology

The watersheds are rather small; therefore, the Rational Method Formula has been selected

to calculate runoff.

RATIONAL METHOD

Watersheds Less than 0.5 Square Mile

Method of Computing Runoff

Use the Rational Formula Q = CIA where:

Q: is the peak rate of flow in cubic feet per second.

C: is a runoff coefficient expressed as that percentage of rainfall which

A: is the drainage area in acres tributary to design point.

[: is the average rainfall intensity in inches per hour for storm duration equal to the time of

concentration (Tc) of the contributing drainage area.

(1) Runoff Coefficient, C

Table 4-1 lists the estimated coefficients for urban areas.

Table 4-1
RUNOFF COEFFICIENT
{20} Hydrologic Seil Tvpe

LAND USE (County Elements) Impery. A B C D
Permanent Open Space 020 025 030 035
Eesidential, 1.0 DU/A or less 10 027 032 03 041
Eesidenfial, 2.0 DU/A or less 20 034 038 042 046
Eesidenfial, 2.9 DU/A or less 25 038 041 045 049
Fesidential, 4.3 DU/A or less 30 041 045 048 0352
Eesidenfial, 7.3 DU/A or less 40 048 051 03 057
Residential, 10.9 DU/A or less 45 032 05 057 0860
Eesidenfial, 14.5 DU/A or less 50 035 058 060 063
Eesidential, 24.0 DUVA or less 63 0.66 0467 06 071
Residential 43.0 DUA or less 80 0.76 077 078 099
Meighborhood Commercial 80 0.78 o7 078 099
General Commercial 85 0.80 080 081 082
Office Professional ‘Commercial 90 0.83 084 084 08
Linnited Industrial 90 0.83 084 084 085
(eneral Industrial a3 0.87 0.87 087 087

The runoff coefficient C for this site is calculated as follows pursuant to section 3.1.2 of

the County Hydrology Manual.
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(2) Rainfall Intensity, I

Average rainfall intensity for a duration equal to the Tc for the area, in inches per hour.

The storm frequency for this study has a 100-year recurrence interval. The six-hour
anticipated precipitation for the project site subject to the design storm frequency.

P¢=3.31in
P24=5.7 in
Peis in the range of 45% to 65% of P24 and therefore does not need to be adjusted.

INEEEL * County of San Diego
_} -/ Hydrology Manual

%A [PROJECT SITE |,
N lpe=3.3" )

) 1"‘»—«3 Rainfall Isopluvials

- ._'-"Pf?“'?f"“t"- : A 100 Year Rainfall Event - 6 Hours

T gL L : -
N Tl wweee- Isopiuvial (inch
I QQ, ,ﬁKr' sopluvial (inches)
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(3)

.....

-
= e

"\ YPROJECT SITE
G{P24=57
&rx 1

Time of Concentration, Tc

e, ey

iy, County of San Diego
% Hydrology Manual
= N\ -
e
»..\‘ - .{:'t%r' o dia
‘:WJ{::\ h i
Hhoee,
",'1_ l." ‘;S[
g E‘,%"" ', 100 Year Rainfall Event - 24 Hours

Isopluvial (inches)

The time of concentration is the time required for runoff to flow from the most remote
part of the watershed to the outlet point under consideration.

The time of concentration for each sub-area on site, Tc is determined from the following
formula (San Diego County Hydrology Manual, dated June 2003) with the initial lengths
and times adjusted per Table 3-2 of the Manual for slope and land use.

T,

I3

&

_18(1.1-C)WWD

Js
Where,

T_= Time of Concentration (hours)

D = Watercourse Distance (ft)
5= Slope (%)
C = Runoff Coefficient

]0.385

1197

AE (For natural watershed3)|

(For overland time of flow)
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Where,

T = Time of Concentration in hours (hours)

L= Watercourse Distance (miles)

AFE = Change in elevation along effective slope line (ft)

The average rainfall intensity is calculated from the following equation (San Diego County

Hydrology Manual, June 2003).

I=744xP,x D%

Where,

I = Rainfall Intensity (in/hr)

P, = Six hour precipitation (inches)

D = Duration (min.)

There is an illustration of this formula in Figure 2, which is per County 2003 Hydrology
Manual. Time of concentration (Tc) is composed of two components: The initial time of
concentration (Tj ), and the travel time (Tt).
The maximum overland flow length (Lwm ) is used from Table 4 in calculating the initial

time

of concentration. The source for this chart is the San Diego County Hydrology Manual
(Table 3.2), June 2003.

Table 4 - Maximum Overland Flow Length (Ly) & Initial Time of Concentration (T;)

o 0.50% 1% 2% 3% 5% 10%
Element

Aere | Dy | T L] T (| T (L | T |l |5 [Lpg | T
Iatural SO[13.2 (70125 85 (1091001031002 7(100] 6.9
LDE 1120 (122 (70115 85 |10.00100( 9.5 |100|2.0(100] 6.4
LDE 2150 | 112 (70105 &5 | 92 |100] 3.3 |[100(7 4100|585
LDE 29050 (1030[ 7010085 | B8 |05 | 8.1 |100(7.0]100| 58
IDE. A3 5010270 946 |80 81| %5 | T8 |[100|&7F(100] 53
MR 350 92 |65 B4 B0 [ 7485 |70 [100)&0[100]4 8
IMDE. 10950 87 | 65|79 (80| 69249064 (10057 100{4.5
MDE 145530 82 |65 74 |80 (a5 | 30 |60 10054 (100(4.3
HDE 20 67 |63 61|75 5190|4995 [43]100]) 3.5
HDE A3/ 50 | A3 (a5 (47| 751408538 |85 3410027
M. Com. S0 &G | G040 |FT 1408538 |95 (3410027
3 Com. SO 47 [ 60|41 |75 36|85 |34 |20 (2910024
D PICom. S0 [410[(60 37|70 318029 |20 (26100 2.2
Limited T. SO0l 42 | G037 |70 318029 |20 26100 2.2
General I S0 37 [ 6032|7027 80| 26|20 (23100 1.9

In addition to the above Ration Method assumptions, the conservative assumption that

all runoff coefficients utilized for this report are based on Types “C” & “D”

NTI FUEL STATION & CARWASH

May 4, 2020

Page 5



The County of San Diego Rational Method program within CivilDesign was utilized in
calculating runoff for all basins smaller than 0.5 square miles in size.

5. Summary

Upon performing hydrologic and hydraulic analysis of the project site, the following results
were produced:

Pre-Development

Discharge Drainage Runoff 100-Year
Location Area Coefficient Peak Flow
(AC) (O (cfs)
Node 15 1.77 0.30 3.42
Post Development
. Drainage Runoff 100-Year 100-Year
Discharge . Peak Flow -
. Area Coefficient Peak Flow .
Location (AC) © (cfs) Mitigated
(cfs)
Node 40 1.25 0.72 5.78 3.02
Node 55 0.37 0.30 0.79 0.79
TOTAL 1.62 6.24(confluence) 3.81
Peak flow attenuation

The approach is as follows: the proposed Bio-filtration will store and manage the Q100 peak
flows for flow attenuation to pre-development levels. The basin has a 24”x24” riser box with a
sharp crest weir having dimensions of 1.25’ in length and 0.86’ in height which will act as a
spillway such that peak flows can be safely discharged to the receiving storm drain system. The
development condition Peak flows are calculated using modified rational. The corresponding 6-
hr hydrographs are generated using the CivilDesign extension. These hydrographs are then
routed through the proposed-on site detention facility in the CivilDesign Flood Hydrograph
Routing Program, input values are based on Depth vs Storage and Depth vs Discharge data.'To
have a more accurate model the elevation inputs are every 0.10 feet to allow for an increase in
the precision of the results, see Appendix 1 - Modified Puls - Retention Routing

It should be noted that as a conservative design approach, it will be assumed that the design
capture volume has stored in the detention facility prior to the routing of the 100-year storm
event. The volumes are a conservative hydraulic design methodology only - for water quality
discussion and BMP sizing analysis, refer to site specific SWQMP prepared by Howes Weiler &
Associates.
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Bypass Offsite run-off and pipe design.

Concentrated offsite run-off flows conveyed by the existing 36” RCP were taken from the City of
San Marcos Drainage Master Plan, dated March 2019, prepared by Rick Engineering.

The analysis generated a total of 179.5 cfs Q100 for the outfall listed as OTLT10290 (Reference
Table and Maps in Appendix 2). The onsite development will generate a total of 3.80 cfs Q100
(Mitigated), the total discharge for the new proposed concrete channel is 183.3 cfs Q1oo.

6. Conclusions

The calculations were in accordance with the guidelines set by the County of San Diego Hydrology
Manual (2003)

A summary of the facts and findings associated with this project and the measures
addressed by this report is as follows:

e The Project will not significantly alter drainage patterns on the site.
e The ultimate discharge points will not be changed. (Natural Canyons to the west)
e (Graded areas and slopes will be landscaped to reduce or eliminate sediment discharge.

o The project does not propose to place housing within a 100-year flood hazard zone.
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APPENDIX 1
CivilD Calculations
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EXISTING CONDITIONS
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San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (c)1991-2018 Version 9.0

Rational method hydrology program based on
San Diego County Flood Control Division 2003 hydrology manual
Rational Hydrology Study Date: 06/04/20

ok Kk Kk ko Hydrology Study Control Information ****x*xxkxx

Rational hydrology study storm event year is 100.0
English (in-1b) input data Units used

Map data precipitation entered:

6 hour, precipitation(inches) = 3.300
24 hour precipitation(inches) = 5.700
P6/P24 = 57.9%

San Diego hydrology manual 'C' values used

N T N
Process from Point/Station 5.000 to Point/Station 10.000
**x%% TNITIAL AREA EVALUATION ****

.000
.000

Decimal fraction soil group A =
Decimal fraction soil group B =

Decimal fraction soil group C = 0.400

Decimal fraction soil group D = 0.600

[UNDISTURBED NATURAL TERRAIN ]

(Permanent Open Space )

Impervious value, Ai = 0.000

Sub-Area C Value = 0.330

Initial subarea total flow distance = 75.000 (Ft.)

Highest elevation = 596.300(Ft.)

Lowest elevation = 593.400(Ft.)

Elevation difference = 2.900(Ft.) Slope = 3.867 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 100.00 (Ft)

for the top area slope value of 3.87 %, in a development type of
Permanent Open Space

In Accordance With Figure 3-3

I
eNeoNeoNe]

Initial Area Time of Concentration = 8.83 minutes
TC = [1.8*(1.1-C)*distance(Ft.)".5)/ (% slope”(1/3)]
TC = [1.8*(1.1-0.3300)*( 100.000".5)/( 3.867"(1/3) 1= 8.83
Rainfall intensity (I) = 6.025(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.330
Subarea runoff = 0.278 (CFS)
Total initial stream area = 0.140 (Ac.)
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A R A R T A S
Process from Point/Station 10.000 to Point/Station 15.000
*Hkx%x SUBAREA FLOW ADDITION **x*xx*

Rainfall intensity (I) = 6.025(In/Hr) for a 100.0 year storm
User specified 'C' value of 0.320 given for subarea

Time of concentration = 8.83 min.

Rainfall intensity = 6.025(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.321 CA = 0.568

Subarea runoff = 3.142 (CFS) for 1.630 (Ac.)

Total runoff = 3.421 (CFS) Total area = 1.770 (Ac.)

e o o o S T I T o T e S R S B R S S s
Process from Point/Station 10.000 to Point/Station 15.000
** %% CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 1.770 (Ac.)

Runoff from this stream = 3.421 (CFS)
Time of concentration = 8.83 min.
Rainfall intensity = 6.025(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 3.421 8.83 6.025
Qmax (1) =
1.000 * 1.000 * 3.421) + = 3.421

Total of 1 streams to confluence:
Flow rates before confluence point:

3.421
Maximum flow rates at confluence using above data:

3.421
Area of streams before confluence:

1.770
Results of confluence:
Total flow rate = 3.421 (CFS)
Time of concentration = 8.830 min.
Effective stream area after confluence = 1.770 (Ac.)
End of computations, total study area = 1.770 (Ac.)
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PROPOSED CONDITIONS
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FILE NAME: C:\Users\alexp\Dropbox\AP PROJECTS\100.41 TwinOaks San Marcos HWL\Civil3d\Hydro\post_Conditions_10.19.20.dwg

PLOT DATE: 12/10/2020 ~
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San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (c)1991-2018 Version 9.0

Rational method hydrology program based on
San Diego County Flood Control Division 2003 hydrology manual
Rational Hydrology Study Date: 08/24/20

R X KKK KKK Hydrology Study Control Information ***xx*ikkkx

Rational hydrology study storm event year is 100.0
English (in-1b) input data Units used

Map data precipitation entered:

6 hour, precipitation(inches) = 3.300
24 hour precipitation(inches) = 5.700
P6/P24 = 57.9%

San Diego hydrology manual 'C' values used

A R R R T S
Process from Point/Station 5.000 to Point/Station 10.000
*Akxx INITIAL AREA EVALUATION ****

.000
.000

Decimal fraction soil group A =

Decimal fraction soil group B =

Decimal fraction soil group C .600

Decimal fraction soil group D = 0.400

[HIGH DENSITY RESIDENTIAL ]

(43.0 DU/A or Less )

Impervious value, Ai = 0.800

Sub-Area C Value = 0.784

Initial subarea total flow distance = 70.000 (Ft.)

Highest elevation = 600.500(Ft.)

Lowest elevation = 599.500(Ft.)

Elevation difference = 1.000(Ft.) Slope = 1.429 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 65.00 (Ft)

for the top area slope value of 1.43 %, in a development type of
43.0 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 4.07 minutes

TC = [1.8*(1.1-C)*distance(Ft.)".5)/ (% slope”(1/3)]

TC = [1.8*(1.1-0.7840)*( 65.000".5)/¢( 1.4297(1/3) 1= 4.07

Calculated TC of 4.071 minutes is less than 5 minutes,
resetting TC to 5.0 minutes for rainfall intensity calculations

O O O o
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Rainfall intensity (I) = 8.695(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.784
Subarea runoff = 0.954 (CFS)

Total initial stream area = 0.140 (Ac.)

+++++++ 4
Process from Point/Station 10.000 to Point/Station 15.000
**x*x% SUBAREA FLOW ADDITION **x*x*

Calculated TC of 4.071 minutes is less than 5 minutes,

resetting TC to 5.0 minutes for rainfall intensity calculations
Rainfall intensity (I) = 8.695(In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.650
Decimal fraction soil group D = 0.350

[INDUSTRIAL area type ]
(General Industrial )

Impervious value, Ai = 0.950

Sub-Area C Value = 0.870

Time of concentration = 4.07 min.

Rainfall intensity = 8.695(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.850 CA = 0.519

Subarea runoff = 3.555(CFS) for 0.470 (Ac.)

Total runoff = 4.510 (CFS) Total area = 0.610 (Ac.)

e A T e T T B
Process from Point/Station 17.000 to Point/Station 19.000
*Hkx% SUBAREA FLOW ADDITION **x*xx*

Calculated TC of 4.071 minutes is less than 5 minutes,
resetting TC to 5.0 minutes for rainfall intensity calculations
Rainfall intensity (I) = 8.695(In/Hr) for a 100.0 year storm

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D 1.000
[INDUSTRIAL area type ]
(Limited Industrial )

Impervious value, Ai = 0.900

Sub-Area C Value = 0.850

Time of concentration = 4.07 min.

Rainfall intensity = 8.695(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.850 CA = 0.532

Subarea runoff = 0.118(CFS) for 0.016 (Ac.)

Total runoff = 4.628 (CFS) Total area = 0.626 (Ac.)

+++++++++++++ A+
Process from Point/Station 37.000 to Point/Station 37.000
**%% CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 1

NTI FUEL STATION & CARWASH Page 14
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Stream flow area = 0.626 (Ac.)

Runoff from this stream = 4.628 (CFS)
Time of concentration = 4.07 min.
Rainfall intensity = 8.695(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 4.628 4.07 8.695
Qmax (1) =
1.000 * 1.000 * 4.628) + = 4.628

Total of 1 streams to confluence:
Flow rates before confluence point:

4.628

Maximum flow rates at confluence using above data:

4.628
Area of streams before confluence:

0.626
Results of confluence:
Total flow rate = 4.628 (CFS)
Time of concentration = 4.071 min.
Effective stream area after confluence = 0.626 (Ac.)

N T N
Process from Point/Station 20.000 to Point/Station 25.000
**x%% TNITIAL AREA EVALUATION ****

.000
.000

Decimal fraction soil group
Decimal fraction soil group

Decimal fraction soil group .000

Decimal fraction soil group .000

[MEDIUM DENSITY RESIDENTIAL ]

(14.5 DU/A or Less )

Impervious value, Ai = 0.500

Sub-Area C Value = 0.600

Initial subarea total flow distance = 125.000(Ft.)

Highest elevation = 600.000(Ft.)

Lowest elevation = 599.000 (Ft.)

Elevation difference = 1.000(Ft.) Slope = 0.800 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 65.00 (Ft)

for the top area slope value of 0.80 %, in a development type of
14.5 DU/A or Less

In Accordance With Figure 3-3

oQwy
Il
or oo

Initial Area Time of Concentration = 7.82 minutes
TC = [1.8*(1.1-C)*distance(Ft.)".5)/ (% slope”(1/3)]
TC = [1.8*(1.1-0.6000)*( 65.0007.5)/( 0.800"(1/3) 1= 7.82
Rainfall intensity (I) = 6.518 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.600
Subarea runoff = 0.860 (CFS)
Total initial stream area = 0.220 (Ac.)
NTI FUEL STATION & CARWASH Page 15
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A R A R T A S
Process from Point/Station 25.000 to Point/Station 30.000
*Hkx%x SUBAREA FLOW ADDITION **x*xx*

(o))

Rainfall intensity (I) = .518 (In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

[HIGH DENSITY RESIDENTIAL ]

(24.0 DU/A or Less )

Impervious value, Ai = 0.650

Sub-Area C Value = 0.690

Time of concentration = 7.82 min.

Rainfall intensity = 6.518 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.655 CA = 0.367

Subarea runoff = 1.529(CFS) for 0.340 (Ac.)

Total runoff = 2.389 (CFS) Total area = 0.560 (Ac.)

L s L e i L A o T o
Process from Point/Station 30.000 to Point/Station 35.000
*%%*% PIPEFLOW TRAVEL TIME (User specified size) **x*x*

Upstream point/station elevation = 596.000 (Ft.)
Downstream point/station elevation = 595.600(Ft.)
Pipe length = 120.00 (Ft.) Slope = 0.0033 Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 2.389(CFS3)
Given pipe size = 18.00 (In.)

Calculated individual pipe flow = 2.389 (CFS)
Normal flow depth in pipe = 7.85(In.)

Flow top width inside pipe = 17.85(In.)

Critical Depth = 7.02(In.)

Pipe flow velocity = 3.23(Ft/s)

Travel time through pipe = 0.62 min.

Time of concentration (TC) = 8.44 min.

e L B e e B s s e S B B S T o S S B B B R
Process from Point/Station 37.000 to Point/Station 39.000
**x*x% SUBAREA FLOW ADDITION **x*x%*

Rainfall intensity (I) = 6.205(In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.900
Decimal fraction soil group D = 0.100

[UNDISTURBED NATURAL TERRAIN ]
(Permanent Open Space )

Impervious value, Ai = 0.000

Sub-Area C Value = 0.305

The area added to the existing stream causes a

a lower flow rate of Q = 2.375(CFS)
therefore the upstream flow rate of Q = 2.389(CFS) 1is being used
Time of concentration = 8.44 min.
Rainfall intensity = 6.205(In/Hr) for a 100.0 year storm
NTI FUEL STATION & CARWASH Page 16
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Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.0624 CA = 0.383
Subarea runoff = 0.000(CFS) for 0.053 (Ac.)
Total runoff = 2.389 (CFS) Total area = 0.613(Ac.)

+++++++ 4
Process from Point/Station 30.000 to Point/Station 35.000
**%%* CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 0.613(Ac.)

Runoff from this stream = 2.389 (CFS)
Time of concentration = 8.44 min.
Rainfall intensity = 6.205(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 4.628 4.07 8.695
2 2.389 8.44 6.205
Qmax (1) =

1.000 * 1.000 * 4.628) +

1.000 * 0.483 * 2.389) + = 5.781
Qmax (2) =

0.714 = 1.000 * 4.628) +

1.000 = 1.000 * 2.389) + = 5.692

Total of 2 streams to confluence:
Flow rates before confluence point:

4.628 2.389
Maximum flow rates at confluence using above data:

5.781 5.692
Area of streams before confluence:

0.626 0.613
Results of confluence:
Total flow rate = 5.781 (CFS)
Time of concentration = 4.071 min.
Effective stream area after confluence = 1.239 (Ac.)

+++++++++++++ A
Process from Point/Station 39.000 to Point/Station 40.000
**** 6 HOUR HYDROGRAPH ***%*

+4+++++++++++
Hydrograph Data - Section 6, San Diego County Hydrology manual, June

2003
Time of Concentration = 4.07
Basin Area = 1.24 Acres
6 Hour Rainfall = 3.300 Inches
Runoff Coefficient = 0.739
Peak Discharge = 5.78 CFS
NTI FUEL STATION & CARWASH Page 17
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Time
0
4
8
12
16
20
24
28
32
36
40
44
48
52
56
60
64
68
72
76
80
84
88
92
96
100
104
108
112
116
120
124
128
132
136
140
144
148
152
156
160
164
168
172
176
180
184
188
192
196
200
204
208
212
216
220

(Min)

Discharge
0.000
0.180
0.181

.184

.185

.188

.189

.192

.194

.197

.199

.202

.204

.208

.210

.214

.216

.220

.222

.227

.229

.234

.236

.242

.245

oNoNoNoNoNoNoNoNoNoNoNoNoNololNolNolNololNolNolNo]

oNeoNoBoNoNoNoNoRoBoNoNoNoNoloRoNoNoNeololoNolNoNoNolololNolNolNolNe]

.250
.253
.260
.263
.270
.274
.282
.286
.295
.300
.310
.315
.326
.332
.345
.352
.368
.376
.394
.404
.426
.438
.465
.480
.515
.535
.581
.609
.675
.716
.821

(CFES)
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224
228
232
236
240
244
248
252
256
260
264
268
272
276
280
284
288
292
296
300
304
308
312
316
320
324
328
332
336
340
344
348
352
356
360
364

cNeoNoNoNoNoNoNoRoNoNoNoNoNoRoloNoNoNolololNolNoNoNoelolNolNol i RICE i il o]

(@]

.890
.088
.239
.819
.563
.781
.459
.976
. 764
. 640
.557
.497
.451
.414
.385
.360
.339
.320
.305
.290
.278
.267
.257
.247
.239
.231
.224
.218
.212
.206
.201
.196
.191
.186
.182
.178

e o B e o 20 0 O S A A S o b e R

6 - HOUR
Runof f

S TORM

Hydrograph

Hydrograph in 1 Minute intervals ((CFS))
Time (h+m) Volume Ac.Ft Q(CFS) O 1.4 .9 5.8
0+ 0 0.0000 0.00 © | | | |
0+ 1 0.0001 0.04 Q | | | |
0+ 2 0.0002 0.09 0 | | | |
0+ 3 0.0004 0.13 Q | | | |
0+ 4 0.0006 0.18 VQ | | | |
0+ 5 0.0009 0.18 VQ | | | |
0+ © 0.0011 0.18 VQ | | | |
0+ 7 0.0014 0.18 VQ | | | |
0+ 8 0.0016 0.18 VQ | | | |
0+ 9 0.0019 0.18 VQ | | | |
0+10 0.0021 0.18 VQ | | | |
0+11 0.0024 0.18 VQ | | | |
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0+12
0+13
0+14
0+15
0+16
0+17
0+18
0+19
0+20
0+21
0422
0+23
0+24
0+25
0+26
0+27
0+28
0+29
0+30
0+31
0+32
0+33
0+34
0+35
0+36
0+37
0+38
0+39
0+40
0+41
0+42
0+43
0+44
0+45
0+46
0+47
0+48
0+49
0+50
0+51
0+52
0+53
0+54
0+55
0+56
0+57
0+58
0+59

1+
1+
1+
1+
1+
1+
1+
1+
1+

0

O Joy U W

eoNeoNoNoNoNoNoNolololoNoNololoNoNolNooholoNoNoNoBolNolNolNoNoNoloNolNoNoNooloNoNoNoololBolNoNolololoNoNolNolNolololNolNole)

.0026
.0029
.0031
.0034
.0036
.0039
.0041
.0044
.0047
.0049
.0052
.0054
.0057
.0060
.0062
.0065
.0068
.0070
.0073
.0076
.0078
.0081
.0084
.0086
.0089
.0092
.0094
.0097
.0100
.0103
.0105
.0108
.0111
.0114
.0117
.0119
.0122
.0125
.0128
.0131
.0134
.0136
.0139
.0142
.0145
.0148
.0151
.0154
.0157
.0160
.0163
.0166
.0169
.0172
.0175
.0178
.0181

eoNeoNoNoNoNoNoNoNololoNohNololoNoNoNoloholoNoNoNoBolNolNoNoNoNololoNoNoNooloNoNoNoololBoloNololBoloNoNolNolNololNolNolNolle)

.18
.18
.18
.18
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.21
.21
.21
.21
.21
.21
.21
.21
.21
.21
.21
.21
.21
.22
.22
.22
.22
.22
.22

vQ
vQ
vQ
VO
vQ
vQ
vQ
vQ
VQ
vQ
vQ
vQ
vQ
10
[Q
10
[0
10
[0
10
10
[0
10
[Q
10
[Q
10
10
10
[0
10
10
1O
10
[QV
[QV
[QV
[QV
[QV
[QV
[QV
[QV
| QV
[QV
[QV
[QV
[QV
[QV
[QV
[QV
[QV
[QV
[QV
[QV
Qv
[Q V
[Q Vv
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1+

9

1+10
1+11
1+12
1+13
1+14
1+15
1+16
1+17
1+18
1+19
1+20
1+21
1+22
1+23
1+24
1+25
1+26
1+27
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1429
1+30
1+31
1+32
1+33
1+34
1+35
1+36
1+37
1+38
1+39
1+40
1+41
1+42
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1+44
1+45
1+46
1+47
1+48
1+49
1+50
1+51
1+52
1+53
1+54
1+55
1+56
1+57
1+58
1+59

2+
2+
2+
2+
2+
2+

0

g w N

eoNeoNoNoNoNoNoNolololoNoNololoNoNolNooholoNoNoNoBolNolNolNoNoNoloNolNoNoNooloNoNoNoololBolNoNolololoNoNolNolNolololNolNole)

.0184
.0187
.0190
.0193
.0196
.0199
.0202
.0205
.0208
.0211
.0215
.0218
.0221
.0224
.0227
.0231
.0234
.0237
.0240
.0244
.0247
.0250
.0253
.0257
.0260
.0263
.0267
.0270
.0274
.0277
.0280
.0284
.0287
.0291
.0294
.0298
.0301
.0305
.0308
.0312
.0316
.0319
.0323
.0326
.0330
.0334
.0337
.0341
.0345
.0349
.0352
.0356
.0360
.0364
.0368
.0372
.0375
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.22
.22
.22
.22
.22
.22
.23
.23
.23
.23
.23
.23
.23
.23
.23
.23
.23
.24
.24
.24
.24
.24
.24
.24
.24
.24
.24
.24
.25
.25
.25
.25
.25
.25
.25
.25
.26
.26
.26
.26
.26
.26
.26
.26
.27
.27
.27
.27
.27
.27
.27
.27
.28
.28
.28
.28
.28

10
[0
10
[0
10
[0
10
10
[0
10
10
10
[0
10
[Q
10
[0
10
[0
10
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[0
10
[Q
10
[Q
10
10
10
[0
10
10
1O
10
1O
10
O
10
[0
10
10
[0
10
10
10
10
10
10
10
10
10
[0
[0
10
[0
10
10
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2+
2+
2+
2+
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2+10
2+11
2+12
2+13
2+14
2+15
2+16
2+17
2+18
2+19
2420
2+21
2422
2+23
2424
2425
2+26
2427
2+28
2+29
2+30
2+31
2+32
2+33
2434
2+35
2+36
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2+38
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2440
2+41
2442
2+43
2+44
2+45
2+46
2+47
2+48
2449
2+50
2+51
2+52
2+53
2+54
2+55
2+56
2+57
2+58
2+59

3+
3+
3+

0
1
2
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.0379
.0383
.0387
.0391
.0395
.0399
.0403
.0407
.0411
.0416
.0420
.0424
.0428
.0432
.0437
.0441
.0445
.0449
.0454
.0458
.0463
.0467
.0472
.0476
.0481
.0485
.0490
.0494
.0499
.0504
.0508
.0513
.0518
.0523
.0528
.0533
.0538
.0543
.0548
.0553
.0558
.0563
.0568
.0573
.0579
.0584
.0590
.0595
.0600
.0606
.0612
.0617
.0623
.0629
.0635
.0640
.0646
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3+
3+
3+
3+
3+
3+
3+
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9

3+10
3+11
3412
3+13
3+14
3+15
3416
3417
3418
3+19
3420
3421
3422
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3424
3+25
3+26
3427
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3430
3431
3+32
3433
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3435
3436
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3439
3440
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3442
3+43
3+44
3+45
3+46
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3+48
3449
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.0652
.0658
.0665
.0671
.0677
.0684
.0690
.0696
.0703
.0710
.0716
.0723
.0730
.0737
.0744
.0752
.0759
.0766
.0774
.0782
.0789
.0797
.0806
.0814
.0822
.0830
.0839
.0848
.0857
.0866
.0876
.0885
.0895
.0905
.0915
.0926
.0937
.0948
.0959
.0971
.0983
.0995
.1008
.1022
.1036
.1051
.1067
.1083
.1099
L1116
.1136
L1157
.1180
.1205
.1232
.1263
.1295
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.53
.67
.82
.01
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4+ 0 0.1331 2.56 | | | | |
4+ 1 0.1377 3.37 | | | | I
4+ 2 0.1434 4.17 | | | | |
4+ 3 0.1503 4.98 | | | | Q I
4+ 4 0.1583 5.78 | | | | Q
4+ 5 0.1647 4.70 | | | V| Q |
4+ 6 0.1697 3.62 | | | V| |
4+ 7 0.1732 2.54 | | | V| |
4+ 8 0.1752 1.46 | Q | \ |
4+ 9 0.1771 1.34 | | | \Y% |
4+10 0.1787 1.22 | | | \Y |
4+11 0.1803 1.10 | | | Y |
4+12 0.1816 0.98 | | | Y |
4+13 0.1829 0.92 | | | Y |
4+14 0.1841 0.87 | | | |V |
4+15 0.1852 0.82 | o) | | Y

4+16 0.1863 0.76 | 0 | | Y |
4+17 0.1873 0.73 | o) | | | Vv

4+18 0.1882 0.70 | 0 | | | v

4+19 0.1892 0.67 | o) | | | v

4420 0.1900 0.64 | Q | | Y I
4421 0.1909 0.62 | Q | | Y

4422 0.1917 0.60 | 0 | | Y |
4423 0.1925 0.58 | Q | | Y |
4424 0.1933 0.56 | ©Q | | Y |
4425 0.1940 0.54 | Q | | Y |
4426 0.1947 0.53 | ©Q | | Y |
4427 0.1954 0.51 | Q | | Y I
4428 0.1961 0.50 | Q | | | v |
4429 0.1968 0.49 | ©Q | | | Vv |
4+30 0.1975 0.47 | Q | | | v

4+31 0.1981 0.46 | ©Q | | | v |
4+32 0.1987 0.45 | Q | | | \Y%

4+33 0.1993 0.44 | ©Q | | | v |
4+34 0.1999 0.43 | Q | | | \Y%

4+35 0.2005 0.42 | © | | | v

4+36 0.2011 0.41 | Q | | | v I
4+37 0.2016 0.41 | © | | | v

4+38 0.2022 0.40 | ©Q | | | \Y% |
4+39 0.2027 0.39 | O | | | v

4+40 0.2033 0.38 | © | | | v |
4+41 0.2038 0.388 | Q | | | Y |
4+42 0.2043 0.37 | © | | | v |
4+43 0.2048 0.37 | Q | | | v |
4+44 0.2053 0.36 | O | | | v |
4+45 0.2058 0.35 | Q | | | \ |
4+46 0.2063 0.35 | O | | | v |
4+47 0.2067 0.34 | Q | | | v |
4+48 0.2072 0.34 | © | | | v |
4+49 0.2077 0.33 | © | | | v |
4+50 0.2081 0.33 | O | | | v |
4+51 0.2086 0.33 | © | | | v |
4+52 0.2090 0.32 | Q | | | \Y% |
4+53 0.2094 0.32 | Q | | | \ I
4+54 0.2099 0.31 | Q | | | \Y% |
4+55 0.2103 0.31 | © | | | \Y% |
4+56 0.2107 0.30 | ©Q | | | \Y% |
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4+57 0.2111 0.30 | © | | | \Y% |
4+58 0.2115 0.30 | Q | | | \Y% |
4+59 0.2119 0.29 | © | | | \Y% |
5+ 0 0.2123 0.29 | © | | | \Y% |
5+ 1 0.2127 0.29 1|0 | | | \Y% |
5+ 2 0.2131 0.28 1|0 | | | \Y% |
5+ 3 0.2135 0.28 |0 | | | \Y% |
5+ 4 0.2139 0.28 |0 | | | \Y% |
5+ 5 0.2143 0.28 10 | | | \Y% |
5+ 6 0.2146 0.27 10 | | | Vo
5+ 7 0.2150 0.27 10 | | | Vo
5+ 8 0.2154 0.27 10 | | | Vo
5+ 9 0.2158 0.26 |0 | | | Vo
5+10 0.2161 0.26 |0 | | | Vo
5+11 0.2165 0.26 10Q | | | v
5+12 0.2168 0.26 1|0 | | | Vo
5+13 0.2172 0.25 1|0 | | | v
5+14 0.2175 0.25 1|0 | | | Vo
5+15 0.2179 0.25 |0 | | | Vo
5+16 0.2182 0.25 |0Q | | | v o
5+17 0.2185 0.25 |0 | | | Vo
5+18 0.2189 0.24 1|0 | | | v
5+19 0.2192 0.24 10 | | | Vo
5420 0.2195 0.24 |0 | | | v o
5+21 0.2199 0.24 |0 | | | Vo
5422 0.2202 0.24 |0 | | | Vo
5+23 0.2205 0.23 |0 | | | Vo
5+24 0.2208 0.23 |0 | | | Vo
5+25 0.2211 0.23 10Q | | | A
5426 0.2215 0.23 |0 | | | Vo
5427 0.2218 0.23 1|0 | | | Vo
5+28 0.2221 0.22 |0 | | | Vo
5+29 0.2224 0.22 10Q | | | Vo
5+30 0.2227 0.22 1|0 | | | Vo
5+31 0.2230 0.22 10 | | | Vo
5+32 0.2233 0.22 1|0 | | | Vo
5+33 0.2236 0.22 |0 | | | Vo
5+34 0.2239 0.21 10 | | | Vo
5+35 0.2242 0.21 |0 | | | Vo
5+36 0.2245 0.21 1|0 | | | Vo
5+37 0.2248 0.21 1|0 | | | Vo
5+38 0.2250 0.21 1|0 | | | A
5+39 0.2253 0.21 1|0 | | | Vo
5+40 0.2256 0.21 |0 | | | Vo
5+41 0.2259 0.20 1|0 | | | v o
5+42 0.2262 0.20 10Q | | | V|
5+43 0.2265 0.20 1|0 | | | V|
5+44 0.2267 0.20 10Q | | | V|
5+45 0.2270 0.20 1|0 | | | V|
5+46 0.2273 0.20 |0 | | | V|
5+47 0.2276 0.20 1|0 | | | V|
5+48 0.2278 0.20 |0 | | | V|
5+49 0.2281 0.19 10 | | | V|
5+50 0.2284 0.19 10 | | | V|
5+51 0.2286 0.19 10 | | | V|
5452 0.2289 0.19 10 | | | V|
5+53 0.2291 0.19 |0 | | | V|
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5+54 0.2294 0.19 |0 | | | V|
5+55 0.2297 0.19 10 | | | V|
5+56 0.2299 0.19 |0 | | | V|
5+57 0.2302 0.19 |Q | | | V|
5+58 0.2304 0.18 |0 | | | V|
5+59 0.2307 0.18 |Q | | | V|
6+ 0 0.2309 0.18 |0 | | | V|
6+ 1 0.2312 0.18 |Q | | | V|
6+ 2 0.2314 0.18 |Q | | | V|
6+ 3 0.2317 0.18 |Q | | | V|
6+ 4 0.2319 0.18 |Q | | | v

B A o e S S B T a0 o o o R ERU SO S A A A A R R R RS
Process from Point/Station 39.000 to Point/Station 40.000
*%%*% PIPEFLOW TRAVEL TIME (User specified size) ***xx*

Upstream point/station elevation = 590.150(Ft.)
Downstream point/station elevation = 590.050 (Ft.)
Pipe length = 5.00(Ft.) Slope = 0.0200 Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 5.781 (CFS)
Given pipe size = 18.00 (In.)

Calculated individual pipe flow = 5.781 (CFS)
Normal flow depth in pipe = 7.79(In.)

Flow top width inside pipe = 17.84(In.)

Critical Depth = 11.12(In.)

Pipe flow velocity = 7.88(Ft/s)

Travel time through pipe = 0.01 min.

Time of concentration (TC) = 4.08 min.

++++++++++++++++H AR
Process from Point/Station 40.000 to Point/Station 55.000
****% CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 1.239(Ac.)

Runoff from this stream = 5.781 (CFS)
Time of concentration = 4.08 min.
Rainfall intensity = 8.695 (In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 5.781 4.08 8.695
Qmax (1) =
1.000 * 1.000 = 5.781) + = 5.781

Total of 1 streams to confluence:
Flow rates before confluence point:
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5.781
Maximum flow rates at confluence using above data:

5.781
Area of streams before confluence:
1.239
Results of confluence:
Total flow rate = 5.781 (CFS)
Time of concentration = 4.082 min.
Effective stream area after confluence = 1.239 (Ac.)

s s o o B o e o o e L s ot s o o o S B B L s o o o o o o o o o SRS
Process from Point/Station 45.000 to Point/Station 50.000
*Akx%x INITIAL AREA EVALUATION ****

.000
.000

Decimal fraction soil group A =
Decimal fraction soil group B =
Decimal fraction soil group C .000

Decimal fraction soil group D = 0.000

[UNDISTURBED NATURAL TERRAIN ]

(Permanent Open Space )

Impervious value, Ai = 0.000

Sub-Area C Value = 0.300

Initial subarea total flow distance = 75.000 (Ft.)

Highest elevation = 594.500(Ft.)

Lowest elevation = 592.600(Ft.)

Elevation difference = 1.900(Ft.) Slope = 2.533 %

Top of Initial Area Slope adjusted by User to 8.533 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 100.00 (Ft)

for the top area slope value of 8.53 %, 1in a development type of
Permanent Open Space

In Accordance With Figure 3-3
Initial Area Time of Concentration

O O O

7.05 minutes

TC = [1.8*(1.1-C)*distance(Ft.)".5)/ (% slope”(1/3)]

TC = [1.8*(1.1-0.3000)*( 100.000".5) /( 8.533"(1/3) 1= 7.05
Rainfall intensity (I) = 6.968 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.300
Subarea runoff = 0.125(CFS)

Total initial stream area = 0.060 (Ac.)

T T
Process from Point/Station 50.000 to Point/Station 55.000
*Kkx% SUBAREA FLOW ADDITION **x*xx*

(&)

Rainfall intensity (I) = .968 (In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000

Decimal fraction soil group B 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D 0.000
[UNDISTURBED NATURAL TERRAIN ]
(Permanent Open Space )

Impervious value, Ai = 0.000
Sub-Area C Value = 0.300
Time of concentration = 7.05 min.
Rainfall intensity = 6.968 (In/Hr) for a 100.0 year storm
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Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.300 cA = 0.114
Subarea runoff = 0.669 (CFS) for 0.320 (Ac.)
Total runoff = 0.794 (CFS) Total area = 0.380 (Ac.)

+++++++ 4
Process from Point/Station 50.000 to Point/Station 55.000
**%%* CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 0.380 (Ac.)

Runoff from this stream = 0.794 (CFS)
Time of concentration = 7.05 min.
Rainfall intensity = 6.968 (In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 5.781 4.08 8.695
2 0.794 7.05 6.968
Qmax (1) =

1.000 * 1.000 5.781) +

1.000 * 0.579 * 0.794) + = 6.241
Qmax (2) =

0.801 * 1.000 * 5.781) +

1.000 = 1.000 * 0.794) + = 5.428

Total of 2 streams to confluence:
Flow rates before confluence point:

5.781 0.794

Maximum flow rates at confluence using above data:

6.241 5.428
Area of streams before confluence:

1.239 0.380
Results of confluence:
Total flow rate = 6.241 (CFS)
Time of concentration = 4.082 min.
Effective stream area after confluence = 1.619 (Ac.)
End of computations, total study area = 1.619 (Ac.)
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Modified-Puls Detention Routing
FLOOD HYDROGRAPH ROUTING PROGRAM

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2018
Study date: 08/25/20

R I b S b I b b b Sh 2 S b S b S b S 3 HYDROGRAPH INFORMATION R I b S S b S b S S b Sh 2b 2 b S b4

From study/file name: twinoakpost.rte
****************************HYDROGRAPH DATA****************************

Number of intervals = 364

Time interval = 1.0 (Min.)

Maximum/Peak flow rate = 5.781 (CFS)
Total volume = 0.232 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

KA R AR AR A AR AR AR A A A A A AR A A A A A A AR A A AR AR A A AR A AR A AR AR AR AR AR A A AR A A AR A A Ak A kA Ak k%

+++++++++++++++ AR
Process from Point/Station 39.000 to Point/Station 40.000
** %% RETARDING BASIN ROUTING ****

Program computation of outflow v. depth

CALCULATED OUTFLOW DATA AT DEPTH = 0.10(Ft.))

Weir capacity using equation Q = CLH"Exp (Using Feet as units)

Weir Length = 1.25(Ft.) C value = 3.00 Exp = 1.50
Weir flow: Depth = H = 0.10 (Ft.) Flow = 0.12 (CFS)
Total outflow at this depth = 0.12 (CFS)

CALCULATED OUTFLOW DATA AT DEPTH = 0.20(Ft.))

Weir capacity using equation Q = CLH"Exp (Using Feet as units)

Weir Length = 1.25(Ft.) C value = 3.00 Exp = 1.50
Weir flow: Depth = H = 0.20 (Ft.) Flow = 0.34 (CFS)
Total outflow at this depth = 0.34 (CFS)
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CALCULATED OUTFLOW DATA AT DEPTH = 0.30(Ft.))

Weir capacity using equation Q = CLH"Exp (Using Feet as units)

Weir Length = 1.25(Ft.) C value = 3.00 Exp = 1.50
Weir flow: Depth = H = 0.30(Ft.) Flow = 0.62 (CFS)
Total outflow at this depth = 0.62 (CFS)

CALCULATED OUTFLOW DATA AT DEPTH = 0.40(Ft.))

Weir capacity using equation Q = CLH"Exp (Using Feet as units)

Weir Length = 1.25(Ft.) C value = 3.00 Exp = 1.50
Weir flow: Depth = H = 0.40(Ft.) Flow = 0.95 (CFS)
Total outflow at this depth = 0.95 (CFS)

CALCULATED OUTFLOW DATA AT DEPTH = 0.50(Ft.))

Weir capacity using equation Q = CLH"Exp (Using Feet as units)

Weir Length = 1.25(Ft.) C value = 3.00 Exp = 1.50
Weir flow: Depth = H = 0.50(Ft.) Flow = 1.33 (CFS)
Total outflow at this depth = 1.33(CFS)

CALCULATED OUTFLOW DATA AT DEPTH = 0.60(Ft.))

Weir capacity using equation Q = CLH"Exp (Using Feet as units)

Weir Length = 1.25(Ft.) C value = 3.00 Exp = 1.50
Weir flow: Depth = H = 0.60(Ft.) Flow = 1.74 (CFS)
Total outflow at this depth = 1.74 (CFS)

CALCULATED OUTFLOW DATA AT DEPTH = 0.70(Ft.))

Weir capacity using equation Q = CLH"Exp (Using Feet as units)

Weir Length = 1.25(Ft.) C value = 3.00 Exp = 1.50
Weir flow: Depth = H = 0.70 (Ft.) Flow = 2.20 (CFS)
Total outflow at this depth = 2.20 (CFS)

CALCULATED OUTFLOW DATA AT DEPTH = 0.80(Ft.))

Weir capacity using equation Q = CLH"Exp (Using Feet as units)

Weir Length = 1.25(Ft.) C value = 3.00 Exp = 1.50
Weir flow: Depth = H = 0.80(Ft.) Flow = 2.68 (CFS)
Total outflow at this depth = 2.68 (CFS)
CALCULATED OUTFLOW DATA AT DEPTH = 0.90(Ft.))
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Weir capacity using equation Q = CLH"Exp (Using Feet as units)

Weir Length = 1.25(Ft.) C value = 3.00 Exp = 1.50
Weir flow: Depth = H = 0.90 (Ft.) Flow = 3.20 (CFS)
Total outflow at this depth = 3.20 (CFS)

CALCULATED OUTFLOW DATA AT DEPTH = 1.00(Ft.))

Weir capacity using equation Q = CLH"Exp (Using Feet as units)

Weir Length = 1.25(Ft.) C value = 3.00 Exp = 1.50
Weir flow: Depth = H = 1.00(Ft.) Flow = 3.75 (CFS)
Total outflow at this depth = 3.75(CFS)

CALCULATED OUTFLOW DATA AT DEPTH = 1.10(Ft.))

Weir capacity using equation Q = CLH"Exp (Using Feet as units)

Weir Length = 1.25(Ft.) C value = 3.00 Exp = 1.50
Weir flow: Depth = H = 1.10(Ft.) Flow = 4.33 (CFS)
Total outflow at this depth = 4 .33 (CFS)

CALCULATED OUTFLOW DATA AT DEPTH = 1.20(Ft.))

Weir capacity using equation Q = CLH"Exp (Using Feet as units)

Weir Length = 1.25(Ft.) C value = 3.00 Exp = 1.50
Weir flow: Depth = H = 1.20(Ft.) Flow = 4.93 (CFS)
Total outflow at this depth = 4 .93 (CFS)

Total number of inflow hydrograph intervals = 364

Hydrograph time unit = 1.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (Ft.)

Initial basin storage = 0.00 (Ac.Ft)
Initial basin outflow = 0.00 (CFS)

Depth vs. Storage and Depth vs. Discharge data:

Basin Depth Storage Outflow (S-0*dt/2) (S+0*dt/2)
(Ft.) (Ac.Ft) (CFS) (Ac.Ft) (Ac.Ft)
0.000 0.000 0.000 0.000 0.000
0.100 0.058 0.119 0.058 0.058
0.200 0.063 0.335 0.063 0.063
0.300 0.069 0.616 0.069 0.069
0.400 0.074 0.949 0.073 0.075
0.500 0.079 1.326 0.078 0.080
0.600 0.085 1.743 0.084 0.086
0.700 0.090 2.196 0.088 0.092
0.800 0.095 2.683 0.093 0.097
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Graph wvalues:

Time

(Hours)

0.
.033
.050
.067
.083
.100
117
.133
.150
.167
.183
.200
217
.233
.250
.267
.283
.300
.317
.333
.350
.367
.383
.400
417
.433
.450
.467
.483
.500
.517
.533
.550
.567
.583
.600
.617
.633
.650
.667
.683
.700
717
.733
.750

cNeoNoNoNoNoNoNoRoNoNoNoNolololNoNoNoNololoNoNoNoNoloNoNoNoNolBoloNoNoNoNololNoNoNoNolNolNolNo)

017

Inflow

(CFS)

0.

eNeoNoNoNoNoNoNoNolNoloNolNololoNoNolNololoNoNoNoNoBolNololNoNololoNoNoNoNolololNolNololololNolNo]

04
.09
.13
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20

'I'= unit inflow;
Outflow Storage
(CFS) (Ac.Ft) .0
0.00 0.000 O
0.00 0.000 O
0.00 0.000 O
0.00 0.000 O
0.00 0.001 O
0.00 0.001 O
0.00 0.001 OI
0.00 0.001 OI
0.00 0.002 OI
0.00 0.002 OI
0.00 0.002 OI
0.01 0.002 OI
0.01 0.003 oI
0.01 0.003 OI
0.01 0.003 oI
0.01 0.003 OI
0.01 0.004 OI
0.01 0.004 OI
0.01 0.004 OI
0.01 0.004 oI
0.01 0.005 OI
0.01 0.005 oI
0.01 0.005 OI
0.01 0.005 oI
0.01 0.006 OI
0.01 0.006 OI
0.01 0.006 OI
0.01 0.006 OrI
0.01 0.007 OI
0.01 0.007 OI
0.01 0.007 OI
0.02 0.007 OI
0.02 0.008 oI
0.02 0.008 OI
0.02 0.008 oI
0.02 0.008 OI
0.02 0.009 OI
0.02 0.009 OI
0.02 0.009 oI
0.02 0.009 OI
0.02 0.010 OI
0.02 0.010 OI
0.02 0.010 OI
0.02 0.010 OI
0.02 0.011 OI

'O'=outflow at time

cNeoNoNoNoNoNoNoRoNoNoNoNololoNoNoNoNololoNoNoNoNoloNoNoNoNololoNoNolNoNololNoNoNoNolNolNolNo)
o
H
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0.767 0.20 0.02 0.011 oI | | | | 0.02
0.783 0.20 0.02 0.011 oI | | | | 0.02
0.800 0.20 0.02 0.011 oI | | | | 0.02
0.817 0.20 0.02 0.012 oI | | | | 0.02
0.833 0.21 0.02 0.012 oI | | | | 0.02
0.850 0.21 0.02 0.012 oI | | | | 0.02
0.867 0.21 0.03 0.012 oI | | | | 0.02
0.883 0.21 0.03 0.013 oI | | | | 0.02
0.900 0.21 0.03 0.013 0OI | | | | 0.02
0.917 0.21 0.03 0.013 oI | | | | 0.02
0.933 0.21 0.03 0.013 oOI | | | | 0.02
0.950 0.21 0.03 0.014 oI | | | | 0.02
0.967 0.21 0.03 0.014 oI | | | | 0.02
0.983 0.21 0.03 0.014 oI | | | | 0.02
1.000 0.21 0.03 0.014 oI | | | | 0.02
1.017 0.21 0.03 0.015 oI | | | | 0.03
1.033 0.21 0.03 0.015 oI | | | | 0.03
1.050 0.22 0.03 0.015 oI | | | | 0.03
1.067 0.22 0.03 0.015 oI | | | | 0.03
1.083 0.22 0.03 0.016 OI | | | | 0.03
1.100 0.22 0.03 0.0l6 OI | | | | 0.03
1.117 0.22 0.03 0.016 OI | | | | 0.03
1.133 0.22 0.03 0.016 OI | | | | 0.03
1.150 0.22 0.03 0.017 oI | | | | 0.03
1.167 0.22 0.03 0.017 oI | | | | 0.03
1.183 0.22 0.04 0.017 oI | | | | 0.03
1.200 0.22 0.04 0.017 oI | | | | 0.03
1.217 0.22 0.04 0.018 oI | | | | 0.03
1.233 0.22 0.04 0.018 oI | | | | 0.03
1.250 0.23 0.04 0.018 oI | | | | 0.03
1.267 0.23 0.04 0.018 oI | | | | 0.03
1.283 0.23 0.04 0.019 oI | | | | 0.03
1.300 0.23 0.04 0.019 oI | | | | 0.03
1.317 0.23 0.04 0.019 oI | | | | 0.03
1.333 0.23 0.04 0.019 oI | | | | 0.03
1.350 0.23 0.04 0.020 oI | | | | 0.03
1.367 0.23 0.04 0.020 oI | | | | 0.03
1.383 0.23 0.04 0.020 oI | | | | 0.03
1.400 0.23 0.04 0.021 oI | | | | 0.04
1.417 0.23 0.04 0.021 oI | | | | 0.04
1.433 0.24 0.04 0.021 oI | | | | 0.04
1.450 0.24 0.04 0.021 OI | | | | 0.04
1.467 0.24 0.04 0.022 oI | | | | 0.04
1.483 0.24 0.04 0.022 OI | | | | 0.04
1.500 0.24 0.05 0.022 oI | | | | 0.04
1.517 0.24 0.05 0.022 oI | | | | 0.04
1.533 0.24 0.05 0.023 oI | | | | 0.04
1.550 0.24 0.05 0.023 oI | | | | 0.04
1.567 0.24 0.05 0.023 oI | | | | 0.04
1.583 0.24 0.05 0.023 oI | | | | 0.04
1.600 0.24 0.05 0.024 oI | | | | 0.04
1.617 0.25 0.05 0.024 oI | | | | 0.04
1.633 0.25 0.05 0.024 OI | | | | 0.04
1.650 0.25 0.05 0.025 oI | | | | 0.04
1.667 0.25 0.05 0.025 OI | | | | 0.04
1.683 0.25 0.05 0.025 oI | | | | 0.04
1.700 0.25 0.05 0.025 oI | | | | 0.04
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1.717 0.25 0.05 0.026 OI | | | | 0.04
1.733 0.25 0.05 0.026 OI | | | | 0.04
1.750 0.26 0.05 0.026 OI | | | | 0.05
1.767 0.26 0.05 0.026 OI | | | | 0.05
1.783 0.26 0.05 0.027 oI | | | | 0.05
1.800 0.26 0.06 0.027 oI | | | | 0.05
1.817 0.26 0.06 0.027 oI | | | | 0.05
1.833 0.26 0.06 0.028 oI | | | | 0.05
1.850 0.26 0.06 0.028 OI | | | | 0.05
1.867 0.26 0.06 0.028 OrI | | | | 0.05
1.883 0.27 0.06 0.028 OI | | | | 0.05
1.900 0.27 0.06 0.029 oI | | | | 0.05
1.917 0.27 0.06 0.029 oI | | | | 0.05
1.933 0.27 0.06 0.029 oI | | | | 0.05
1.950 0.27 0.06 0.030 oI | | | | 0.05
1.967 0.27 0.06 0.030 oI | | | | 0.05
1.983 0.27 0.06 0.030 oI | | | | 0.05
2.000 0.27 0.06 0.030 oI | | | | 0.05
2.017 0.28 0.06 0.031 oI | | | | 0.05
2.033 0.28 0.06 0.031 OI | | | | 0.05
2.050 0.28 0.06 0.031 oI | | | | 0.05
2.067 0.28 0.06 0.032 0OI | | | | 0.05
2.083 0.28 0.07 0.032 oI | | | | 0.06
2.100 0.28 0.07 0.032 oI | | | | 0.06
2.117 0.29 0.07 0.033 oI | | | | 0.06
2.133 0.29 0.07 0.033 oI | | | | 0.06
2.150 0.29 0.07 0.033 oI | | | | 0.06
2.167 0.29 0.07 0.033 oI | | | | 0.06
2.183 0.29 0.07 0.034 oI | | | | 0.06
2.200 0.29 0.07 0.034 oI | | | | 0.06
2.217 0.30 0.07 0.034 oI | | | | 0.06
2.233 0.30 0.07 0.035 oI | | | | 0.06
2.250 0.30 0.07 0.035 OI | | | | 0.06
2.267 0.30 0.07 0.035 oI | | | | 0.06
2.283 0.30 0.07 0.036 OI | | | | 0.06
2.300 0.30 0.07 0.036 OI | | | | 0.06
2.317 0.31 0.07 0.036 OI | | | | 0.06
2.333 0.31 0.07 0.037 oI | | | | 0.06
2.350 0.31 0.08 0.037 oI | | | | 0.06
2.367 0.31 0.08 0.037 oI | | | | 0.06
2.383 0.31 0.08 0.038 oI | | | | 0.06
2.400 0.31 0.08 0.038 0OI | | | | 0.07
2.417 0.32 0.08 0.038 OrI | | | | 0.07
2.433 0.32 0.08 0.039 oI | | | | 0.07
2.450 0.32 0.08 0.039 oI | | | | 0.07
2.467 0.33 0.08 0.039 oI | | | | 0.07
2.483 0.33 0.08 0.040 oI | | | | 0.07
2.500 0.33 0.08 0.040 oI | | | | 0.07
2.517 0.33 0.08 0.040 oI | | | | 0.07
2.533 0.33 0.08 0.041 oI | | | | 0.07
2.550 0.34 0.08 0.041 oI | | | | 0.07
2.567 0.34 0.08 0.041 oI | | | | 0.07
2.583 0.34 0.09 0.042 OI | | | | 0.07
2.600 0.35 0.09 0.042 oI | | | | 0.07
2.617 0.35 0.09 0.042 OI | | | | 0.07
2.633 0.35 0.09 0.043 oI | | | | 0.07
2.650 0.35 0.09 0.043 OrI | | | | 0.07
NTI FUEL STATION & CARWASH Page 34

May 4, 2020



2.667 0.35 0.09 0.043 OI | | | | 0.07
2.683 0.36 0.09 0.044 OI | | | | 0.08
2.700 0.36 0.09 0.044 oI | | | | 0.08
2.717 0.36 0.09 0.045 O I | | | | 0.08
2.733 0.37 0.09 0.045 O I | | | | 0.08
2.750 0.37 0.09 0.045 O I | | | | 0.08
2.767 0.37 0.09 0.046 O I | | | | 0.08
2.783 0.37 0.09 0.046 O I | | | | 0.08
2.800 0.38 0.10 0.046 O I | | | | 0.08
2.817 0.38 0.10 0.047 O 1I | | | | 0.08
2.833 0.38 0.10 0.047 0O I | | | | 0.08
2.850 0.39 0.10 0.048 O I | | | | 0.08
2.867 0.39 0.10 0.048 O I | | | | 0.08
2.883 0.40 0.10 0.048 O I | | | | 0.08
2.900 0.40 0.10 0.049 O I | | | | 0.08
2.917 0.40 0.10 0.049 O I | | | | 0.09
2.933 0.40 0.10 0.050 O 1I | | | | 0.09
2.950 0.41 0.10 0.050 O 1I | | | | 0.09
2.967 0.41 0.10 0.051 O 1I | | | | 0.09
2.983 0.42 0.10 0.051 O I | | | | 0.09
3.000 0.43 0.11 0.051 O 1I | | | | 0.09
3.017 0.43 0.11 0.052 0O I | | | | 0.09
3.033 0.43 0.11 0.052 0O 1I | | | | 0.09
3.050 0.43 0.11 0.053 0O 1I | | | | 0.09
3.067 0.44 0.11 0.053 0O 1I | | | | 0.09
3.083 0.44 0.11 0.054 O 1I | | | | 0.09
3.100 0.45 0.11 0.054 O 1I | | | | 0.09
3.117 0.46 0.11 0.055 0O 1I | | | | 0.09
3.133 0.46 0.11 0.055 0O 1I | | | | 0.10
3.150 0.47 0.11 0.056 O I | | | | 0.10
3.167 0.47 0.11 0.056 O 1I | | | | 0.10
3.183 0.48 0.12 0.057 O 1I | | | | 0.10
3.200 0.48 0.12 0.057 O 1I | | | | 0.10
3.217 0.49 0.12 0.058 0O 1I | | | | 0.10
3.233 0.50 0.12 0.058 0O I | | | | 0.10
3.250 0.51 0.14 0.059 O 1I | | | | 0.11
3.267 0.51 0.17 0.059 O 1I | | | | 0.12
3.283 0.52 0.19 0.060 |OI | | | | 0.13
3.300 0.52 0.21 0.060 |OI | | | | 0.14
3.317 0.53 0.22 0.060 |OI | | | | 0.15
3.333 0.53 0.24 0.061 |OI | | | | 0.16
3.350 0.55 0.26 0.061 |O I | | | | 0.17
3.367 0.56 0.28 0.062 |O I | | | | 0.17
3.383 0.57 0.29 0.062 |OI | | | | 0.18
3.400 0.58 0.31 0.062 |O I | | | | 0.19
3.417 0.59 0.33 0.063 |O I | | | | 0.20
3.433 0.60 0.34 0.063 |O I | | | | 0.20
3.450 0.60 0.36 0.063 |O I | | | | 0.21
3.467 0.61 0.37 0.064 | OI | | | | 0.21
3.483 0.63 0.39 0.064 | OI | | | | 0.22
3.500 0.64 0.40 0.064 | OI | | | | 0.22
3.517 0.66 0.42 0.065 | OI | | | | 0.23
3.533 0.68 0.43 0.065 | oI | | | | 0.24
3.550 0.69 0.45 0.065 | OI | | | | 0.24
3.567 0.70 0.46 0.066 | OI | | | | 0.25
3.583 0.71 0.48 0.066 | OI | | | | 0.25
3.600 0.72 0.49 0.066 | OI | | | | 0.26
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3.617 0.74 0.51 0.067 | O1I | | | | 0.26
3.633 0.77 0.52 0.067 | O1I | | | | 0.27
3.650 0.79 0.54 0.067 | O1I | | | | 0.27
3.667 0.82 0.56 0.068 | oOI | | | | 0.28
3.683 0.84 0.57 0.068 | oOI | | | | 0.28
3.700 0.86 0.59 0.068 | oOI | | | | 0.29
3.717 0.87 0.61 0.069 | oOI | | | | 0.30
3.733 0.89 0.63 0.069 | oI | | | | 0.30
3.750 0.94 0.65 0.070 | O I | | | | 0.31
3.767 0.99 0.68 0.070 | O I | | | | 0.32
3.783 1.04 0.71 0.070 | O I | | | | 0.33
3.800 1.09 0.74 0.071 | oI | | | | 0.34
3.817 1.13 0.77 0.071 | oI | | | | 0.35
3.833 1.16 0.81 0.072 | oI | | | | 0.36
3.850 1.20 0.84 0.072 | oI | | | | 0.37
3.867 1.24 0.87 0.073 | oI | | | | 0.38
3.883 1.38 0.91 0.073 | O I | | | 0.39
3.900 1.53 0.96 0.074 | o I | | | 0.40
3.917 1.67 1.02 0.075 | o I | | | 0.42
3.933 1.82 1.09 0.076 | O | | | 0.44
3.950 2.01 1.18 0.077 | O | | | | 0.46
3.967 2.19 1.27 0.078 | o) | | | 0.48
3.983 2.38 1.36 0.080 | O] | | | 0.51
4.000 2.56 1.46 0.081 | @) I | | | 0.53
4.017 3.37 1.60 0.083 | 0 | | | 0.57
4.033 4.17 1.82 0.086 | | | | | 0.62
4.050 4.98 2.14 0.089 | | | | | 0.69
4.067 5.78 2.54 0.094 | | O | | I 0.77
4.083 4.70 2.86 0.097 | | | | | 0.83
4.100 3.62 3.01 0.099 | | 0 | | 0.86
4.117 2.54 3.02 0.099 | | IO | | 0.86
4.133 1.46 2.90 0.098 | I @) | | 0.84
4.150 1.34 2.73 0.096 | I | | | 0.81
4.167 1.22 2.56 0.094 | I | O | | | 0.77
4.183 1.10 2.38 0.092 | I | | | | 0.74
4.200 0.98 2.21 0.090 | I | | | | 0.70
4.217 0.92 2.06 0.089 | I | | | | 0.67
4.233 0.87 1.92 0.087 | I | | | | 0.64
4.250 0.82 1.80 0.086 | I |O | | | 0.61
4.267 0.76 1.69 0.084 | I | O | | | 0.59
4.283 0.73 1.61 0.083 | I O | | | 0.57
4.300 0.70 1.53 0.082 | I 0 | | | 0.55
4.317 0.67 1.45 0.081 | I 0 | | | 0.53
4.333 0.64 1.38 0.080 | I O] | | | 0.51
4.350 0.62 1.31 0.079 | I o) | | | 0.49
4.367 0.60 1.24 0.078 | I O | | | | 0.48
4.383 0.58 1.17 0.077 | I O | | | | 0.46
4.400 0.56 1.11 0.07¢ | I O | | | | 0.44
4.417 0.54 1.06 0.075 | I O | | | | 0.43
4.433 0.53 1.01 0.075 | I O | | | | 0.42
4.450 0.51 0.96 0.074 | I O | | | | 0.40
4.467 0.50 0.92 0.074 | I O | | | | 0.39
4.483 0.49 0.88 0.073 | I O | | | | 0.38
4.500 0.47 0.84 0.072 | IO | | | | 0.37
4.517 0.46 0.81 0.072 | I O | | | | 0.36
4.533 0.45 0.78 0.071 | I O | | | | 0.35
4.550 0.44 0.75 0.071 | I O | | | | 0.34
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4.567 0.43 0.72 0.071 | I O | | | | 0.33
4.583 0.42 0.70 0.070 | IO | | | | 0.32
4.600 0.41 0.67 0.070 | IO | | | | 0.32
4.617 0.41 0.65 0.070 | IO | | | | 0.31
4.633 0.40 0.63 0.069 | IO | | | | 0.30
4.650 0.39 0.61 0.069 | IO | | | | 0.30
4.667 0.38 0.60 0.069 | IO | | | | 0.29
4.683 0.38 0.58 0.068 | IO | | | | 0.29
4.700 0.37 0.57 0.068 | IO | | | | 0.28
4.717 0.37 0.56 0.068 | IO | | | | 0.28
4.733 0.36 0.55 0.067 |I O | | | | 0.27
4.750 0.35 0.53 0.067 |IO | | | | 0.27
4.767 0.35 0.52 0.067 |IO | | | | 0.27
4.783 0.34 0.51 0.067 |IO | | | | 0.26
4.800 0.34 0.50 0.067 |IO | | | | 0.26
4.817 0.33 0.49 0.066 |IO | | | | 0.26
4.833 0.33 0.48 0.066 |IO | | | | 0.25
4.850 0.33 0.47 0.066 |IO | | | | 0.25
4.867 0.32 0.46 0.066 |IO | | | | 0.25
4.883 0.32 0.45 0.066 |IO | | | | 0.24
4.900 0.31 0.44 0.065 |IO | | | | 0.24
4.917 0.31 0.44 0.065 |IO | | | | 0.24
4.933 0.30 0.43 0.065 |IO | | | | 0.23
4.950 0.30 0.42 0.065 |IO | | | | 0.23
4.967 0.30 0.41 0.065 |IO | | | | 0.23
4.983 0.29 0.41 0.064 |IO | | | | 0.22
5.000 0.29 0.40 0.064 |IO | | | | 0.22
5.017 0.29 0.39 0.064 |IO | | | | 0.22
5.033 0.28 0.38 0.064 |IO | | | | 0.22
5.050 0.28 0.38 0.064 |IO | | | | 0.22
5.067 0.28 0.37 0.064 |IO | | | | 0.21
5.083 0.28 0.37 0.064 |IO | | | | 0.21
5.100 0.27 0.36 0.064 |O | | | | 0.21
5.117 0.27 0.35 0.063 |0 | | | | 0.21
5.133 0.27 0.35 0.063 |O | | | | 0.20
5.150 0.26 0.34 0.063 |0 | | | | 0.20
5.167 0.26 0.34 0.063 |O | | | | 0.20
5.183 0.26 0.33 0.063 |O | | | | 0.20
5.200 0.26 0.33 0.063 |O | | | | 0.20
5.217 0.25 0.33 0.063 |0 | | | | 0.20
5.233 0.25 0.32 0.063 |0 | | | | 0.19
5.250 0.25 0.32 0.063 |O | | | | 0.19
5.267 0.25 0.31 0.062 |O | | | | 0.19
5.283 0.25 0.31 0.062 |O | | | | 0.19
5.300 0.24 0.31 0.062 |O | | | | 0.19
5.317 0.24 0.30 0.062 |O | | | | 0.18
32.333 0.00 0.00 0.001 © | | | | 0.00
32.350 0.00 0.00 0.001 © | | | | 0.00
32.367 0.00 0.00 0.001 © | | | | 0.00
32.383 0.00 0.00 0.001 © | | | | 0.00
32.400 0.00 0.00 0.001 © | | | | 0.00
32.417 0.00 0.00 0.001 © | | | | 0.00
32.433 0.00 0.00 0.001 © | | | | 0.00
32.450 0.00 0.00 0.001 © | | | | 0.00
32.467 0.00 0.00 0.001 © | | | | 0.00
32.483 0.00 0.00 0.001 © | | | | 0.00
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32.500 0.00 0.00 0.001 © | | | | 0.00
32.517 0.00 0.00 0.001 © | | | | 0.00
32.533 0.00 0.00 0.001 © | | | | 0.00
32.550 0.00 0.00 0.001 © | | | | 0.00
32.567 0.00 0.00 0.001 © | | | | 0.00
32.583 0.00 0.00 0.001 © | | | | 0.00
32.600 0.00 0.00 0.001 © | | | | 0.00
32.617 0.00 0.00 0.001 © | | | | 0.00
32.633 0.00 0.00 0.001 © | | | | 0.00
32.650 0.00 0.00 0.001 © | | | | 0.00
32.667 0.00 0.00 0.001 © | | | | 0.00
32.683 0.00 0.00 0.001 © | | | | 0.00
32.700 0.00 0.00 0.001 © | | | | 0.00
32.717 0.00 0.00 0.001 © | | | | 0.00
32.733 0.00 0.00 0.001 © | | | | 0.00
32.750 0.00 0.00 0.001 © | | | | 0.00
32.767 0.00 0.00 0.001 © | | | | 0.00
32.783 0.00 0.00 0.001 © | | | | 0.00
32.800 0.00 0.00 0.001 © | | | | 0.00
32.817 0.00 0.00 0.001 © | | | | 0.00
32.833 0.00 0.00 0.001 © | | | | 0.00
32.850 0.00 0.00 0.001 O | | | | 0.00
32.867 0.00 0.00 0.001 © | | | | 0.00
32.883 0.00 0.00 0.001 © | | | | 0.00
32.900 0.00 0.00 0.001 © | | | | 0.00
32.917 0.00 0.00 0.001 © | | | | 0.00
32.933 0.00 0.00 0.001 © | | | | 0.00
32.950 0.00 0.00 0.001 © | | | | 0.00
32.967 0.00 0.00 0.001 © | | | | 0.00
32.983 0.00 0.00 0.001 © | | | | 0.00
33.000 0.00 0.00 0.001 © | | | | 0.00
33.017 0.00 0.00 0.001 © | | | | 0.00
33.033 0.00 0.00 0.001 © | | | | 0.00
33.050 0.00 0.00 0.001 © | | | | 0.00
33.067 0.00 0.00 0.001 © | | | | 0.00
33.083 0.00 0.00 0.001 © | | | | 0.00
33.100 0.00 0.00 0.001 © | | | | 0.00
33.117 0.00 0.00 0.001 © | | | | 0.00
33.133 0.00 0.00 0.001 © | | | | 0.00
33.150 0.00 0.00 0.001 © | | | | 0.00
33.167 0.00 0.00 0.001 © | | | | 0.00
33.183 0.00 0.00 0.001 O | | | | 0.00
33.200 0.00 0.00 0.001 © | | | | 0.00
33.217 0.00 0.00 0.001 © | | | | 0.00
33.233 0.00 0.00 0.001 © | | | | 0.00
33.250 0.00 0.00 0.001 © | | | | 0.00
33.267 0.00 0.00 0.001 © | | | | 0.00
33.283 0.00 0.00 0.001 © | | | | 0.00
33.300 0.00 0.00 0.001 © | | | | 0.00
33.317 0.00 0.00 0.001 © | | | | 0.00
33.333 0.00 0.00 0.001 © | | | | 0.00
33.350 0.00 0.00 0.001 © | | | | 0.00
33.367 0.00 0.00 0.001 © | | | | 0.00
33.383 0.00 0.00 0.001 © | | | | 0.00
33.400 0.00 0.00 0.001 © | | | | 0.00
33.417 0.00 0.00 0.001 © | | | | 0.00
33.433 0.00 0.00 0.001 © | | | | 0.00
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33.450 0.00 0.00 0.001 © | | | | 0.00
33.467 0.00 0.00 0.001 © | | | | 0.00
33.483 0.00 0.00 0.001 © | | | | 0.00

KXKXKXXKXXXXXXX XXX XXX XXX XXX XXX F*HYDROGRAPH DATAX* X **x*k*x*xkkkxkkkxkkkxkkkxxx*x*x

Number of intervals = 2009

Time interval = 1.0 (Min.)

Maximum/Peak flow rate = 3.016 (CFS)
Total volume = 0.231 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

R I A A b b b b S AR I b b b b J S S b b b e b dh b b b S SR dh b b b 2 IR dh b b b b b dh I b b b S dh S b b b dh I b b b b S 4 4
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Maps and Charts
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Hydrologic Soil Group—5an Diege County Area, Califomia
{NTI FUEL STATION & CARWASH)
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H Mep Sese: 1:811 I printed on A povirak (B85 x 117) dhesst 5
Eow o 10 E 4 | &
A ] E m o o
Mep projection: Wb Mercalor  Corner doordinetes: WEGSS  Brige bes: UM Zone 11N WESE4
LA Matural Resources Web Soil Survey 413002020
=l Copservation Service National Cooperative Sod Survey Page 1 of 4
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Hydrologic Soil Group—San Diego County Area, California

(NTI FUEL STATION & CARWASH)

Soils

Doooooon

S I S 0 K R O

MAP LEGEND

Area of Interest (AODI)

Area of Interest (AD1)

Soil Rating Polygons

A

AD

B

B/D

C

ciD

D

Mot rated or not available

Soil Rating Lines

A

AD

Mot rated or not available

Soil Rating Points

A

AD

B

B/D

o

cio

u]

Mot rated or not available

Water Features

Streams and Canals

Transportation

——
—

Rails

Interstate Highways
US Routes

Major Roads

Local Reoads

Background

Agrial Photegraphy

MAP INFORMATION

The soil surveys that comprise your AQI were mapped at
1:24,000.

Waming: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Weh Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distoris
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS ceriified data as
of the version date(s) listed below.

Soil Survey Area:  San Diego County Area, California
Survey Area Data:  Version 14, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed:  Jan 23, 2020—Feb
13, 2020

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundanes may be evident.

uUspa  Matural Resources

== Conservation Service

Web Soil Survey
Mational Cooperative Soil Survey

413072020
Page 2 of 4
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Hydrologic Sod Growp—>San Diego County Area, Califomia

NTI FUEL STATION & CARWASH

Hydrologic Soil Group

to O percent slopes,
warm MAAT. MLRA

18

Map unit symbol Map unit name Rating Acres in ADI Percent of AOI
HrC Huerhuere loam, 2t0 8 (D 0.5 20.1%
percent slopes
Pl Placentia sandy loam, 2 |C 20 TR.%

Totals for Area of Interest 23

100.0%

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 mainty of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

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 texiure.
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 texiure. These soils have a slow rate of
water transmissian.

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
[ayer at or near the surface, and soils that are shallow over nearly impenvious
matenal. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (AD, B/D, or C/DY), 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.

504 Matural Resources Web Soil Survey
=Bl (Conservation Service Wational Cooperative Sod Survey

473072020
Page 3 of 4
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Hydrologic Sod Growp—>San Diego County Area, Califomia MTI FUEL STATION & CARWASH

Rating Options

Aggregation Method: Dominant Condition
Comporent Percant Cutof None Specified
Tie-break Ruwe: Higher

L50s  Natural Resources Web Soil Survey 4/30/2020
== Conservation Service National Cooperative Sol Survey Page 4 of 4
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APPENDIX 3

OFFSITE RUN-OFF ANALYSIS AND BY-PASS
CONCRETE CHANNEL SIZING
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 208 by Autodesk, Inc. Thursday, Dec 10 2020

NTI Fuel Station - Bypass channel

Trapezoidal Highlighted
Bottom Width (ft) = 4.00 Depth (ft) = 258
Side Slopes (z:1) = 1.00, 1.00 Q (cfs) = 183.30
Total Depth (ft) = 3.00 Area (sqgft) = 16498
Invert Elev (ft) = 0.01 Velocity (ft/s) = 1060
Slope (%) = 0.70 Wetted Penm (ft) = 11.30
N-Value = 0.015 Crit Depth, Yc (ft) = 3.00
Top Width (ft) = 9.16
Calculations EGL (ft) =439
Compute by: Known Q
Known Q (cfs) = 183.30
Elev (ft) Section Depth (ft)
4.00 3499
3.00 299
N
2.00 \ / 199
1.00 0.93
0.00 -0.01
-1.00 -1.01
0 1 2 3 4 > 6 7 a 9 10 11 12
NTI FUEL STATION & CARWASH Page 50
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Depth aQ Area
(i) cfs) [ sqft)
0.30 4421 1.200
0.50 14.11 2,760
0.90 2808 4.410
1.20 4519 £.240
150 £8.42 B.250
1.80 £4.00 1044
210 1258 12.81
2.40 161.1 15.36
2.7 2012 18,08
3.00 2482 21.00
Veloc Wp Ye
(ftfs) () {ft)
3.43 4.85 033
5.11 5.70 0.68
B.37 B.55 106
7.40 7.39 142
B.20 .24 178
B.08 8.09 216
0.2 0.p4 253
10.48 10.78 290
11.12 11.64 3.00
172 1240 3.00
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Excerpts from city of San Marcos Master Drainage Study
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R I APPENDIX E

EXISTING OUTFALLS : SUMMARY TABLE

OUTFALL SUMMARY
Outfall ID Discharge (cfs) ol :r :2::;“““5 Unit Discharge (cfs/ac) I:::rlv(i::::r:\l:'::"(‘agc)
CBIN11889 187.6 70.9 2.6 54.7
CBIN11890 19.5 4.5 4.3 3.6
CBOL10007 34.1 8.4 4.1 4.6
CINT10001 40.1 8.9 4.5 8.0
CINT10002 121.6 36.2 3.4 19.7
CINT10003 260.6 122.6 23 77.8
CINT10004 124.3 S5 ils) 34.7
CINT10005 310.0 103.5 3.0 86.8
CINT10006 404.8 174.6 2.3 80.5
CLEN11555 286.0 97.9 219 48.1
CLEN11556 85.2 307 23 217
INLT10952 85.7 44.7 149 8.0
INLT10953 77.4 26.7 2.9 24.1
OTHR11733 266.6 187.7 1.4 61.8
OTHR11735 95.1 18.8 5.1 131
OTHR11736 0.0 0.0 0.0 0.0
OTHR11737 486.7 3800 i) 120.0
OTHR11738 14.4 3:7, 3.5 2.8
OTHR11739 13.3 3.6 37 1.2
OTHR11740 85.0 357 2.4 5.4
OTHR11741 305.0 86.1 35 50.5
OTHR11742 655.0 260.0 2.5 67.1
OTHR11743 404.1 146.8 2.8 955
OTHR11744 545.8 1351.7 0.4 379.3
OTHR11745 65.7 36.7 1.8 16.2
OTHR11746 9.4 22 4.3 1.8
OTHR11747 10.1 23 4.4 1.6
OTHR11748 2915.7 498.3 5.5 228.9
OTHR11749 1027.2 857.1 i) 454.7
OTHR11750 333.0 260.8 1:3 94.5
OTHR11751 149.2 533 2.8 14.8
OTLT10287 325.6 141.8 2:3 98.8
OTLT10288 34.3 8.1 4.2 4.8
OTLT10289 25.4 6.5 3.9 3.8
OTLT10290 1795 64.6 2.8 26.1
OTLT10291 612.8 356.7 17 140.5
OTLT10292 37 26 3.3 5.3
OTLT10293 77.4 39.8 19 212
OTLT10294 1795 65.1 2.8 32.6
OTLT10295 177.5 60.5 2:9 311
OTLT10296 57.4 19.2 3.0 6.2
0TLT10297 524.5 392.3 1:3 31151
OTLT10298 2112 60.2 355 30.5
OTLT10299 192.2 58.7 3.3 33.6
OTLT10300 202.5 98.0 2.1 30.8
OTLT10301 2272 176.3 1.3 36.3
OTLT10302 678.6 619.5 11 120.1
OTLT10303 259.5 189.8 1.4 70.8
OTLT10304 46.8 1lizE) 2.3 556
OTLT10305 34.0 9.3 3c7 3.9
City of San Marcos Drainage Master Plan lof3 April 2019
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Map Legend

=== Major River / Stream
D Sub-Calchments
Existing Inventory
a4 Channel Confluence
m  Cleanout

Curb Inlet

®

@  Curb Outlet

@  Detention Basin
B Inlet
Outlet

d
-

o  Other
@& Separafor
24 Outialls
e Culvert
=g Channel wider than 5 ft
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—— Eliptical
g« Natural Channel

— StOFM Main

SEE SHEET 132
SEE SHEET-134
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| 2YRFicod Inundation
50-YR Flood Inundation
10-YR Flood Inundation
100-YR Flood Inundation

[ | storm Detention Basin

@ Surcharging Junctions

Surcharging Conduits
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Only Downstream
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APPENDIX C
City of San Marcos - Drainage Master Plan

RICK scaleiTiel 3 Existing Deficient Systems, 100 Year Results - Sheet 133
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i} 200 00 North April, 2019
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Map Legend

= == Maijor River / Stream

D Sub-Catchments

Existing Inventory

A Channel Confluence
Cleanout
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Clly of San Marces, Rick Enginesring Company.
UBGS Aerial Imagery: 11/2014 APPENDIX C

City of San Marcos - Drainage Master Plan

V .. RICK — 3 Existing Deficient Systems, 100 Year Results - Sheet 132
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AS-BUILT FOR EXISTING 36" RCP
CITY DRAWING NO. IP 4803
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