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Introduction

This preliminary hydrology report has been prepared for the Stirling Development SCLA Lot 19.
The project is a hew development of an industrial warehouse facility located on the southwest
corner of Phantom West and Nevada Avenue, within the George Airforce Base area now known
as the Southern California Logistics Centre in City of Victorville, California. The proposed building
is approximately 974,540 square feet in size on approximately 44.7 acres of vacant land and will
require a WQMP.

The developer of this project is Stirling Capital Investment/Lot 19 LLC located at 27422 Portola
Parkway, Suite 300 Foothill Ranch, CA 92610. The contact number is (949) 462-0909. The
engineer who prepared this report is Manny Gonzales, PE from Huitt-Zollars, Inc which is located
at 3990 Concours, Suite 330 Ontario, CA 91764. The contact number is (909) 941-7799.

The purpose of this report is to present the drainage concept for the project and to determine the
approximate design flow rates and storm drain sizes as well as determining the required basin
sizes that will be needed for the project site. The hydrology maps and calculations reflect the
tributary areas and 100-year storm event runoff flows.

Existing Site Discussion

The existing site grades range from a maximum elevation of 2877 feet in the southwest region of
the site to a minimum elevation of 2858 feet in the northeast region of the site. The site siopes
downward towards the north at a gradient that ranges from 0.5 to 1.8 percent. The site is vacant
and is surrounded by industrial zoning to the west, east and south and the airport to the north.
Although the site is vacant, there is evidence that the site has been graded and disturbed. The
site is considered 100 percent pervious in its current condition, but will change to 10% pervious
in the post developed condition.

A draft master drainage plan for the SCLA area was prepared by others, but never completed or
approved by the City and therefore cannot be relied on for planning or design purposes.

Rainfall Data

A hydrologic analysis was prepared using the methodology outlined in the San Bernardino County
Flood Control District (SBCFCD) Hydrology Manual. A rational method & unit hydrograph analysis
were completed for the existing & proposed 10-year and 100-year storm events using Civild
software. An on-site hydrology map for this project is included in Appendix B of this report.

The rainfall rates were taken from the isohyetal maps in the County of San Bernardino Hydrology
Manual. The hydrologic soils type for the site is "C" and was taken from the soil map in the
Hydrology Manual (see Appendix E for reference maps). A "commercial" land use designation.
was used with an AMC of [l for the 100-year storm and an AMC of Il for the 10-year storm.

Onsite Site Discussion
The runoff from the existing site sheet flows from south to north and discharges to Phantom West.
The proposed drainage pattern will be consistent with the existing drainage pattern.

The proposed building will have a roofline that drains roughly half of the roof runoff to the south
and the other half to the north. The runoff directed to the south will be intercepted by catch basins
located outside of the loading dock area. The intercepted flow will be conveyed in a proposed
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storm drain pipe directing the flows to the proposed basin. The northerly building half along with
the westerly parking area will surface flow to the north. Catch basins will be strategically located
at the low points along the northerly curbs to intercept the runoff from the building and parking
areas. The intercepted flow will be conveyed by pipe directly into the basin at three separate inlet
points.

The combined flow in the basin will exit from the basin in two ways. The equivalent of the design
captured volume (generated by a 2-year storm) will infiltrate through the bottom of the basin. The
higher flows will be discharged through a controlled four foot by three foot outlet structure located
two feet above the basin bottom at elevation 2860. The controlled discharge will assure that no
more than 90% of the historic flow amount leaves the basin.

Basin routing calculations have been prepared for the 10-year and 100-year storm events and
are included in this report. Three proposed 18-inch storm drain pipes will connect the outlet
structure to the back of an existing catch basin that discharges north of Phantom West into an
existing earthen channel.

Offsite Runoff

Approximately 2.6 acres generating 5.4 cfs from the south will also be collected in the proposed
onsite storm drain pipe. This area will be tributary in an interim condition, until the site to the south
develops. An earthen swale will be graded directing the offsite flow to two separate drop inlets.

Stormwater Treatment

The onsite runoff will be directed to an infiltration and detention basin at the north side of the
project site where it can provide up to approximately 116,250 CF of treatment. Catch basin filters
will be installed to provide pre-treatment of the rain water. However, an alternative to the pre-
treatment may be installing a forebay at each basin inlet location. Said forebay would consist of
adding a 12-inch concrete curb around the grouted riprap area with two inch weep holes equally
spaced near the invert. An infiltration rate of 6.4 in/hr will be used which represents less than half
of the test results average. In addition, a safety factor of three will be applied.

Phase Il of the Mojave River Watershed requires that we demonstrate that a 10-year 24-hour 85
Percentile storm will not result in hydromodifications. Basin routing calculations were prepared
for the 10-year 24-hour storm and demonstrate that the peak outlet discharge will be less than
the existing peak storm discharge. The proposed basin will detain the difference in the pre-
developed unit hydrograph volume and the post developed volume. The basin routing and
detention mechanics will also increase the time of concentration.

Conclusion

The proposed infiltration/detention basin will provide storm water detention capacity while
reducing the overall outflow of storm water from the project site during all storm events. A basin
routing analysis was prepared and resulted in a discharge of 59.2 CFS during the 100-year event
with maximum water ponding depth of 3.4 feet. The maximum allowable discharge from the
existing unit hydrograph is 65.5 CFS (90% of 72.8 cfs). The proposed discharge will be
approximately 19% less than the existing flow. See summary table below.



The project basin will provide peak storm mitigation and meet Phase Il Mojave River Watershed
WQMP requirements. All proposed drainage and storm drain facilities are sized adequately for
the 100-year storm event. Additional calculations will be provided in the final Drainage Report
including storm drain hydraulics and final catch basin sizing.

Summary Table

* Basin Outlet * Basin Outlet
Q1o (CFS) 10 yr (CFS) Q100 (CFS) 100 yr (CFS)
Existing 41.8 - 72.8 -
Proposed 72.2 37.1 114.1 59.2

*Based on unit hydrograph
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1

Rational Hydrology Study Date: 09/08/17
SCLA - 19
10 YEAR STORM EVENT - EXISTING CONDITION
7180QEX10
R307180.01

Fokokokkokkkok Hydrology Study Control Information *#%xx%%ikkx

Rational hydrology study storm event year is 10.0
Computed rainfall intensity:

Storm year = 10.00 1 hour rainfall = 0.750 (In.)
Slope used for rainfall intensity curve b = 0.7000

Soil antecedent moisture condition (AMC) = 2

B R R e Dkt e e R A A o T O S o o il o s b b o o et
Process from Point/Station 1.000 to Point/Station 2.000
*%k%%x TNITIAL AREA EVALUATION ****%

Soil classification AP and SCS values input by user

USER INPUT of soil data for subarea

8CS curve number for soil (AMC 2) = 91.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.174 (In/Hr)
Initial subarea data:

Initial area flow distance = 626.000(Ft.)

Top (of initial area) elevation = 2874.100(Ft.)

Bottom (of initial area) elevation = 2870.500(Ft.)

Difference in elevation = 3.600(Ft.)

Slope = 0.00575 (%)= 0.58

TC = k(0.465)*[(length”3)/(elevation change)]”*0.2

Initial area time of concentration = 17.147 wmin.

Rainfall intensity = 1.802(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.813
Subarea runoff = 14.071(CFS)

Total initial stream area = 9.600(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.174 (In/Hr)

T S U AU U R R S UE N RIS R RF RN ST S NS STSTRTAR SF S AR RS RTS S E S R
Process from Point/Station 2.000 to Point/Station 3.000
*%k %% TMPROVED CHANNEL TRAVEL TIME #*%%%

Upstream point elevation = 2870.500(Ft.)
Downstream point elevation = 2863.400(Ft.)
Channel length thru subarea = 822.000(Ft.)
Channel base width = 500.000(Ft.)

Slope or 'Z' of left channel bank = 100.000
Slope or 'Z' of right channel bank = 100.000
Estimated mean flow rate at midpoint of channel = 15.058 (CFS)



Manning's 'N' = 0.030

Maximum depth of channel = 1.000(Ft.)

Flow(g) thru subarea = 15.058 (CFS)

Depth of flow = 0.049(Ft.), Average velocity = 0.611(Ft/s)
Channel flow top width = 509.763(Ft.)

Flow Velocity = 0.61(Ft/s)

Travel time = 22.42 min.

Time of concentration = 39.57 min.

Critical depth = 0.030(Ft.)

Adding area flow to channel

Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

SCS curve number for soil(AMC 2) = 91.00
Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.174 (In/Hr)
Rainfall intensity = 1.004(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.744

Subarea runoff = 1.913(CFS) for 11.800(Ac.)

Total runoff = 15.984 (CFS)

Effective area this stream = 21.40 (Ac.)

Total Study Area (Main Stream No. 1) = 21.40(Ac.)

Area averaged Fm value = 0.174 (In/Hr)

Depth of flow = 0.051(Ft.), Average velocity = 0.626 (Ft/s)
Critical depth = 0.032(Ft.)

T B b o o i o S O R o S o R S S
Process from Point/Station 3.000 to Point/Station 4.000
*¥k%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 2863.400(Ft.)

End of street segment elevation = 2861.000(Ft.)

Length of street segment = 792.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 40.000(Ft.)
Distance from crown to crossfall grade break = 20.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [1] side(s) of the street

Distance from curb to property line = 21.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 15.988 (CFS)
Depth of flow = 0.656 (Ft.), Average velocity = 2.239(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 26.486(Ft.)

Flow velocity = 2.24 (Ft/s)

Travel time = 5.90 min. TC = 45.47 mwin.

Adding area flow to street
COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 69.00

Pervious ratio(ap) = 0.1000 Max loss rate(Fm)= 0.055(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 14.201(CFS)

therefore the upstream flow rate of Q = 15.984 (CFS) is being used



Rainfall intensity = 0.911(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.728

Subarea runoff = 0.000(CFs) for 0.010(Ac.)

Total runoff = 15.984 (CFS)

Effective area this stream = 21.41(Ac.)

Total Study Area (Main Stream No. 1) = 21.41(Ac.)

Area averaged Fm value = 0.174(In/Hr)

Street flow at end of street = 15.984 (CFS)

Half street flow at end of street = 15.984 (CFS)

Depth of flow = 0.656 (Ft.), Average velocity = 2.238(Ft/s)

Flow width (from curb towards crown)= 26.484(Ft.)

B T A S B A e Dt L o o T A R RIS S o R
Process from Point/Station 1.000 to Point/Station 4.000
*% %% CONFLUENCE OF MINOR STREAMS *%*%

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 21.410(Ac.)

Runoff from this stream = 15.984 (CFS)

Time of concentration = 45.47 min.

Rainfall intensity = 0.911(In/Hr)

Area averaged loss rate (Fm) = 0.1737(In/Hr)
Area averaged Pervious ratio (Ap) = 0.9996

S S TR R S A SR R ST ST A U S RN TR S S SRR SRR SR M R B 5
Process from Point/Station 4.100 to Point/Station 4.200
*%%%* TNITIAL AREA EVALUATION ***%

Soil classification AP and SCS values input by user

USER INPUT of soil data for subarea

SCS curve number for soil(AMC 2) = 91.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.174 (In/Hr)
Initial subarea data:

Initial area flow distance = 613.000(Ft.)

Top (of initial area) elevation = 2877.400(Ft.)

Bottom (of initial area) elevation = 2869.900(Ft.)

Difference in elevation = 7.500(Ft.)

Slope = 0.01223 s(%)= 1.22

TC = k{(0.465)*[(length™3)/(elevation change)]”0.2

Initial area time of concentration = 14.621 min.

Rainfall intensity = 2.015(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.822
Subarea runoff = 7.789 (CFS)

Total initial stream area = 4.700(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.174(In/Br)

B L b 5 o b S RIE SRR
Process from Point/Station 4.200 to Point/Station 4.000
*%%% TMPROVED CHANNEL TRAVEL TIME *#*%%

Upstream point elevation = 2869.200(Ft.)

Downstream point elevation = 2861.000(Ft.)
Channel length thru subarea = 933.000(Ft.)
Channel base width = 100.000(Ft.)

Slope or 'Z' of left channel bank = 100.000

Slope or 'Z' of right channel bank = 100.000

Estimated mean flow rate at midpoint of channel = 10.860(CFS)
Manning's 'N’ = 0.030



Maximum depth of channel = 1.000(Ft.)

Flow(g) thru subarea = 10.860 (CFS)

Depth of flow = 0.100(Ft.), Average velocity = 0.985(Ft/s)
Channel flow top width = 120.044(Ft.)

Flow Velocity = 0.98(Ft/s)

Travel time =  15.79 min.

Time of concentration = 30.41 min.

Critical depth = 0.070(Ft.)

Adding area flow to channel
Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

8CS curve number for soil (AMC 2) = 91.00
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.174 (In/Hr)
Rainfall intensity = 1.207 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.770

Subarea runoff = 6.065(CFS) for 10.200(Ac.)

Total runoff = 13.854 (CFS)

Effective area this stream = 14.90(Ac.)

Total Study Area (Main Stream No. 1) = 36.31(Ac.)

Area averaged Fm value = 0.174 (In/Hr)

Depth of flow = 0.116(Ft.), Average velocity = 1.075(Ft/s)
Critical depth = 0.082(Ft.)

B R B B L 2 o b b Tt o S SR N S S A S S S N A A S
Process from Point/Station 4.100 to Point/Station 4.000
*%%% CONFLUENCE OF MINOR STREAMS *%*%*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 14.900 (Ac.)

Runoff from this stream = 13.854 (CFS)

Time of concentration = 30.41 min.

Rainfall intensity = 1.207(In/Hr)

Area averaged loss rate (Fm) = 0.1738(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

B b o o b o o T o T O o A S B S e R e e R
Process from Point/Station 5.100 to Point/Station 5.200
*%%% TNITIAL AREA EVALUATION ****

Soil classification AP and SCS values input by user

USER INPUT of soil data for subarea

SCS curve number for soil{(AMC 2) = 91.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.174 (In/Hr)
Initial subarea data:

Initial area flow distance = 762.000(Ft.)

Top (of initial area) elevation = 2875.000(Ft.)

Bottom (of initial area) elevation = 2869.000(Ft.)

Difference in elevation = 6.000(Ft.)

Slope = 0.00787 s(%)= 0.79

TC = k(0.465)*[(length®3)/(elevation change)]”0.2

Initial area time of concentration = 17.420 min.

Rainfall intensity = 1.783 (In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.812
Subarea runoff = 8.832(CFS)

Total initial stream area = 6.100(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.174 (In/Hr)

o L e A e 2 o R R N



Process from Point/Station 5.200 to Point/Station 4.000
*%%%* TMPROVED CHANNEL TRAVEL TIME ***%

Upstream point elevation = 2869.000(Ft.)

Downstream point elevation = 2861.000(Ft.)

Channel length thru subarea = 828.000 (Ft.)

Channel base width = 20.000(Ft.)

Slope or 'Z' of left channel bank = 100.000

Slope or 'Z' of right channel bank = 30.000

Estimated mean flow rate at midpoint of channel = 10.030(CFS)
Manning's 'N' = 0.030

Maximum depth of channel = 1.000(Ft.)

Flow(g) thru subarea = 10.030(CFS)

Depth of flow = 0.214 (Ft.), Average velocity = 1.384 (Ft/s)
Channel flow top width = 47.790(Ft.)

Flow Velocity = 1.38(Ft/s)

Travel time = 9.97 min.

Time of concentration = 27.39 min.

Critical depth = 0.164 (Ft.)

Adding area flow to channel
Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

SCS curve number for soil (AMC 2) = 91.00
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.174(In/Hr)
Rainfall intensity = 1.299(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.780

Subarea runoff = 2.303 (CFS) for 4.900(Ac.)

Total runoff = 11.135(CFS)

Effective area this stream = 11.00(Ac.)

Total Study Area (Main Stream No. 1) = 47.31(Ac.)

Area averaged Fm value = 0.174 (In/Hx)

Depth of flow = 0.225(Ft.), Average velocity = 1.425(Ft/s)
Critical depth = 0.174(Ft.)

B i L o e o e B e O i T B o o o o B S R A S U S O S A S A S S A S
Process from Point/Station 5.100 to Point/Station 4.000
**%* CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 11.000(Ac.)

Runoff from this stream = 11.135(CF8)

Time of concentration = 27.39 min.

Rainfall intensity = 1.299(In/Hr)

Area averaged loss rate (Fm) = 0.1738 (In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 15.98 21.410 45.47 0.174 0.911
2 13.85 14.900 30.41 0.174 1.207
3 11.14 11.000 27.39 0.174 1.299
Qmax (1) =

1.000 * 1.000 * 15.984) +

0.713 * 1.000 * 13.854) +

0.655 * 1.000 * 11.135) + = 33.161
Qmax(2) =

1.402 * 0.669 * 15.984) +

1.000 * 1.000 * 13.854) +



0.918 * 1.000 * 11.135) + = 39.068
Qmax(3) =

1.526 * 0.602 * 15.984)

1.089 * 0.901 13.854)

12000 * 1.000 * 11.135)

+

*
+

39.416

+
1

Total of 3 streams to confluence:
Flow rates before confluence point:
15.984 13.854 11.135
Maximum flow rates at confluence using above data:
33.161 39.068 39.416
Area of streams before confluence:
21.410 14.900 11.000
Effective area values after confluence:
47.310 40.219 37.317
Results of confluence:
Total flow rate = 39.416 (CFS)
Time of concentration = 27.389 min.
Effective stream area after confluence = 37.317(Ac.)
Study area average Pervious fraction(Ap) = 1.000
Study area average soil loss rate(Fm) = 0.174 (In/Hr)
Study area total (this main stream) = 47.31(Ac.)
End of computations, Total Study Area = 47.31 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(aAp) = 1.000
Area averaged SCS curve number = 91.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1

Rational Hydrology Study Date: 09/08/17
SCLA - 19
100 YEAR STORM EVENT - EXISTING CONDITION
7180QEX
R307180.01

Fokkokokkokok ok Hydrology Study Control Information ***#ik%x*

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.150 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 3

B b T O Ih b o b T o e o e A e R R R L R R b T T
Process from Point/Station 1.000 to Point/Station 2.000
*%*% TNITIAL AREA EVALUATION ***%*

Soil classification AP and SCS values input by user

USER INPUT of soil data for subarea

SCS curve number for soil(AMC 2) = 91.00

Adjusted SCS curve number for AMC 3 = 98.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.036 (In/Hr)
Initial subarea data:

Initial area flow distance = 626.000(Ft.)

Top (of initial area) elevation = 2874.100(Ft.)

Bottom (of initial area) elevation = 2870.500(Ft.)

Difference in elevation = 3.600(Ft.)

Slope = 0.00575 s(%)= 0.58

TC = k(0.465)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 17.147 min.

Rainfall intensity = 2.764 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.888
Subarea runoff = 23.569(CFS)

Total initial stream area = 9.600(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.036 (In/Hr)

A AR S S AR RS A S UE RN AE RS SN NUUE NE T AVRE SN Y ST UE O S S SR ST RE UL OF R ST
Process from Point/Station 2.000 to Point/Station 3.000
*%%% TMPROVED CHANNEL TRAVEL TIME **#*%

Upstream point elevation = 2870.500(Ft.)

Downstream point elevation = 2863.400(Ft.)
Channel length thru subarea = 822.000(Ft.)
Channel base width = 500.000(Ft.)

Slope or 'Z' of left channel bank = 100.000
Slope or 'Z' of right channel bank = 100.000



Estimated mean flow rate at midpoint of channel = 27.699(CFS)

Manning's 'N' = 0.030

Maximum depth of channel = 1.000(Ft.)

Flow(g) thru subarea = 27.699 (CFS)

Depth of flow = 0.070(Ft.), Average velocity = 0.777(Ft/s)
Channel flow top width = 514.062(Ft.)

Flow Velocity = 0.78(Ft/s)

Travel time = 17.63 min.

Time of concentration = 34.78 min.

Critical depth = 0.045(Ft.)

Adding area flow to channel
Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

SCS curve number for soil(AaMC 2) = 91.00

Adjusted SCS curve number for AMC 3 = 98.20

Pervious ratio(aAp) = 1.0000 Max loss rate(Fm)= 0.036 (In/Hr)
Rainfall intensity = 1.685(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.881

Subarea runoff = 8.187(CFS) for 11.800(Ac.)

Total runoff = 31.756 (CFS)

Effective area this stream = 21.40(Ac.)

Total Study Area (Main Stream No. 1) = 21.40(Ac.)

Area averaged Fm value = 0.036 (In/Hr)

Depth of flow = 0.076 (Ft.), Average velocity = 0.820(Ft/s)
Critical depth = 0.050(Ft.)

R S S U S R S SRS AT ST ST RF SR RFUTAE TSI S R AR AR R A A L
Process from Point/Station 3.000 to Point/Station 4.000
*%k%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **%%*

Top of street segment elevation = 2863.400(Ft.)

End of street segment elevation = 2861.000(Ft.)

Length of street segment = 792.000 (Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 40.000(Ft.)

Distance from crown to crossfall grade break = 20.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [1] side(s) of the street

Distance from curb to property line = 21.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 31.763 (CFS)
Depth of flow = 0.827(Ft.), Average velocity = 2.434 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 8.04(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 35.037(Ft.)

Flow velocity = 2.43(Ft/s)

Travel time = 5.42 min. TC = 40.20 min.
Adding area flow to street

COMMERCIAL subarea type

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

8CS curve number for soil(AMC 2) = 69.00



Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.026 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 28.640(CFS)

therefore the upstream flow rate of Q = 31.756 (CFS) is being used
Rainfall intensity = 1.522(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) 1s C = 0.879

Subarea runoff = 0.000(CFS) for 0.010(Ac.)

Total runoff = 31.756 (CFS)

Effective area this stream = 21.41(Ac.)

Total Study Area (Main Stream No. 1) = 21.41(Ac.)

Area averaged Fm value = 0.036 (In/Hr)

Street flow at end of street = 31.756 (CFS)

Half street flow at end of street = 31.756 (CFS)

Depth of flow = 0.827(Ft.), Average velocity = 2.434 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 8.03(Ft.)
Flow width (from curb towards crown)= 35.034(Ft.)
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Process from Point/Station 1.000 to Point/Station 4.000
**x %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 21.410(Ac.)

Runoff from this stream = 31.756 (CFS)

Time of concentration = 40.20 min.

Rainfall intensity = 1.522(In/Hr)

Area averaged loss rate (Fm) = 0.0357(In/Hr)
Area averaged Pervious ratio (Ap) = 0.9996
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Process from Point/Station 4.100 to Point/Station 4.200
*%%% TNITIAL AREA EVALUATION **%*

Soil classification AP and SCS values input by user

USER INPUT of soil data for subarea

SCS curve number for soil(AMC 2) = 91.00

Adjusted SCS curve number for AMC 3 = 98.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.036 (In/Hr)
Initial subarea data:

Initial area flow distance = 613.000(Ft.)

Top (of initial area) elevation = 2877.400(Ft.)

Bottom (of initial area) elevation = 2869.900(Ft.)

Difference in elevation = 7.500(Ft.)

Slope = 0.01223 s(%)= 1.22

TC = k(0.465)*[(length™3)/(elevation change)] 0.2

Initial area time of concentration = 14.621 min.

Rainfall intensity = 3.090(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.890
Subarea runoff = 12.919(CFS)

Total initial stream area = 4.700(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.036 (In/Hr)

R I T o I o O s o & = SR WTRIR AR a
Process from Point/Station 4.200 to Point/Station 4.000
*%%% TMPROVED CHANNEL TRAVEL TIME *%*%%




Upstream point elevation = 2869.900(Ft.)

Downstream point elevation = 2861.000(Ft.)
Channel length thru subarea = 933.000(Ft.)
Channel base width = 100.000(Ft.)

Slope or 'Z' of left channel bank = 100.000

Slope or 'Z' of right channel bank = 100.000

Estimated mean flow rate at midpoint of channel = 19.606 (CFS)
Manning's 'N!' = 0.030

Maximum depth of channel = 1.000(Ft.)

Flow(qg) thru subarea = 19.606 (CFS)

Depth of flow = 0.141(Ft.), Average velocity = 1.215(Ft/s)
Channel flow top width = 128.281(Ft.)

Flow Velocity = 1.21(Ft/s)

Travel time = 12.80 min.

Time of concentration = 27.42 min.

Critical depth = 0.103 (Ft.)

Adding area flow to channel

Soil classification AP and SCS values input by user

USER INPUT of soil data for subarea

SCS curve number for soil(AaMC 2) = 91.00

Adjusted SCS curve number for AMC 3 = 98.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.036 (In/Hr)
Rainfall intensity = 1.989(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.884

Subarea runoff = 13.281(CFS) for 10.200(Ac.)

Total runoff = 26.199 (CFS)

Effective area this stream = 14.90 (Ac.)

Total Study Area (Main Stream No. 1) = 36.31(Ac.)

Area averaged Fm value = 0.036 (In/Hr)

Depth of flow = 0.167(Ft.), Average velocity = 1.343(Ft/s)
Critical depth = 0.123 (Ft.)
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Process from Point/Station 4.100 to Point/Station 4.000
*% %%k CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 14.900(Ac.)

Runoff from this stream = 26.199 (CFS)

Time of concentration = 27.42 min.

Rainfall intensity = 1.989 (In/Hr)

Area averaged loss rate (Fm) = 0.0357(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000
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Process from Point/Station 5.100 to Point/Station 5.200
*k%k TNITIAL AREA EVALUATION **#*%

Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

SCS curve number for soil (AMC 2) = 91.00

Adjusted SCS curve number for AMC 3 = 98.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.036 (In/Hr)
Initial subarea data:

Initial area flow distance = 762.000(Ft.)

Top (of initial area) elevation = 2875.000(Ft.)

Bottom (of initial area) elevation = 2869.000(Ft.)

Difference in elevation = 6.000(Ft.)

Slope = 0.00787 s(%)= 0.79

TC = k(0.465)*[(length”®3)/(elevation change)] 0.2



Initial area time of concentration = 17.420 min.

Rainfall intensity = 2.733(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.888
Subarea runoff = 14.809 (CFS)

Total initial stream area = 6.100(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.036 (In/Hr)
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Process from Point/Station 5.200 to Point/Station 4.000
*%%% TMPROVED CHANNEL TRAVEL TIME ***%*

Upstream point elevation = 2869.000(Ft.)

Downstream point elevation = 2861.000(Ft.)

Channel length thru subarea = 828.000 (Ft.)

Channel base width = 20.000(Ft.)

Slope or 'Z' of left channel bank = 100.000

Slope or 'Z' of right channel bank = 30.000

Estimated mean flow rate at midpoint of channel = 17.490 (CFS)
Manning's 'N' = 0.030

Maximum depth of channel = 1.000(Ft.)

Flow(qg) thru subarea = 17.490(CFS)

Depth of flow = 0.282(Ft.), Average velocity = 1.615(Ft/s)
Channel flow top width = 56.713(Ft.)

Flow Velocity = 1.61(Ft/s)

Travel time = 8.55 min.

Time of concentration = 25.97 min.

Critical depth = 0.225(Ft.)

Adding area flow to channel

Soil classification AP and SCS values input by user

USER INPUT of soil data for subarea

SCS curve number for soil (AMC 2) = 91.00

Adjusted SCS curve number for AMC 3 = 98.20

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.036 (In/Hr)
Rainfall intensity = 2.067(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.884

Subarea runoff = 5.299(CFS) for 4.900 (Ac.)

Total runoff = 20.108 (CFS)

Effective area this stream = 11.00(Ac.)

Total Study Area (Main Stream No. 1} = 47.31(Ac.)

Area averaged Fm value = 0.036 (In/Hx)

Depth of flow = 0.302(Ft.), Average velocity = 1.677(Ft/s)
Critical depth = 0.242(Ft.)
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Process from Point/Station 5.100 to Point/Station 4.000
**x %% CONFLUENCE OF MINOR STREAMS ***%

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 11.000 (Ac.)

Runoff from this stream = 20.108 (CFS)

Time of concentration = 25.97 min.

Rainfall intensity = 2.067(In/Hr)

Area averaged loss rate (Fm) = 0.0357(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/HEr) (In/Hr)



1 31.76 21.410 40.20 0.036 1.522

2 26.20 14.900 27.42 0.036 1.989
3 20.11 11.000 25.97 0.036 2.067
Qmax (1) =

1.000 * 1.000 * 31.756) +

0.761 * 1.000 * 26.199) +

0.732 * 1.000 * 20.108) + = 66.402
Qmax(2) =

1.314 * 0.682 * 31.756) +

1.000 =* 1.000 * 26.199) +

0.962 * 1.000 * 20.108) + = 74.014
Qmax(3) =

1.367 * 0.646 * 31.756) +

1.040 * 0.947 * 26.199) +

1.000 * 1.000 * 20.108) + = 73.930

Total of 3 streams to confluence:
Flow rates before confluerice point:
31.756 26.199 20.108

Maximum flow rates at confluence using above data:

66.402 74.014 73.930
Area of streams before confluence:

21.410 14.900 11.000
Effective area values after confluence:

47.310 40.504 38.938
Results of confluence:
Total flow rate = 74.014 (CFS)
Time of concentration = 27.422 min.
Effective stream area after confluence = 40.504 (Ac.)
Study area average Pervious fraction(Ap) 1.000
Study area average soil loss rate(Fm) = 0.036 (In/Hr)
Study area total (this main stream) = 47.31(Ac.)
End of computations, Total Study Area = 47.31 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 91.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 09/06/17
SCLA LOT 19
10 YEAR STORM EVENT - PROPOSED CONDITION
7180Q10
R307180.01

Fokok ok kokok ok ok Hydrology Study Control Information **¥#kx%ii*

Rational hydrology study storm event year is 10.0
Computed rainfall intensity:

Storm year = 10.00 1 hour rainfall = 0.750 (In.)
Slope used for rainfall intensity curve b = 0.7000

Soil antecedent moisture condition (aMC) = 2
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Process from Point/Station 1.000 to Point/Station 2.000
*%%% TNITIAL AREA EVALUATION *#*%*%

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 69.00

Pervious ratio{(Ap) = 0.1000 Max loss rate(Fm)= 0.055(In/Hr)
Initial subarea data:

Initial area flow distance = 400.000(Ft.)

Top (of initial area) elevation = 2872.500(Ft.)

Bottom (of initial area) elevation = 2868.500(Ft.)

Difference in elevation = 4.000(Ft.)

Slope = 0.01000 s(%)= 1.00

TC = k(0.304)*[(length”3)/(elevation change)]”*0.2

Initial area time of concentration = 8.389 min.

Rainfall intensity = 2.973(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.883
Subarea runoff = 11.818 (CFS)

Total initial stream area = 4.500(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.055 (In/Hr)
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Process from Point/Station 2.000 to Point/Station 2.000
*%k*% SUBAREA FLOW ADDITION #**#*%

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil(AMC 2) = 86.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.265(In/Hr)
Time of concentration = 8.39 min.

Rainfall intensity = 2.973(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.870

Subarea runoff = 2.924 (CFs) for 1.200(Ac.)
Total runoff = 14.743 (CFS)

Effective area this stream = 5.70 (Ac.)

Total Study Area (Main Stream No. 1) = 5.70(Ac.)
Area averaged Fm value = 0.099 (In/Hr)

b b T o o L e B o a0 S R S S A S o SRt S
Process from Point/Station 2.000 to Point/Station 3.000
*%%% DPIPEFLOW TRAVEL TIME (Program estimated size) ***%*

Upstream point/station elevation = 2864.300(Ft.)
Downstream point/station elevation = 2862.700(Ft.)
Pipe length = 533.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 14.743 (CFS)
Nearest computed pipe diameter = 27.00(In.)
Calculated individual pipe flow = 14.743(CFS)
Normal flow depth in pipe = 19.45(In.)

Flow top width inside pipe = 24.23(In.)

Critical Depth = 16.05(In.)

Pipe flow velocity = 4.81(Ft/s)

Travel time through pipe = 1.85 min.

Time of concentration (TC) = 10.24 min.
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Process from Point/Station 3.000 to Point/Station 3.000
*%%%* QUBAREA FLOW ADDITION *%*%%

COMMERCIAL subarea type

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

SCS curve number for soil(BMC 2) = 69.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.055(In/Hr)
Time of concentration = 10.24 min.

Rainfall intensity = 2.586 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.873

Subarea runoff = 8.951(CFs) for 4.800(Ac.)
Total runoff = 23.694 (CFS)

Effective area this stream = 10.50(Ac.)

Total Study Area (Main Stream No. 1) = 10.50 (Ac.)
Area averaged Fm value = 0.079(In/Hr)
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Process from Point/Station 3.000 to Point/Station 4.000
*%*%% PIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 2862.700(Ft.)
Downstream point/station elevation = 2860.800(Ft.)
Pipe length 650.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 23.694 (CFS)
Nearest computed pipe diameter = 33.00(In.)



Calculated individual pipe flow = 23.694 (CFS)

Normal flow depth in pipe = 22.92(In.)
Flow top width inside pipe = 30.40(In.)
Critical Depth = 19.31(In.)

Pipe flow velocity = 5.38(Ft/s)
Travel time through pipe = 2.01 min.
Time of concentration (TC) = 12.25 min.
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Process from Point/Station 4.000 to Point/Station 4.000
**x%% SUBAREA FLOW ADDITION ***%

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 69.00

Pervious ratio(ap) = 0.1000 Max loss rate(Fm)= 0.055 (In/Hr)
Time of concentration = 12.25 min.

Rainfall intensity = 2.281(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.873

Subarea runoff = 11.137(CFS) for 7.000(Ac.)
Total runoff = 34.831(CFS)

Effective area this stream = 17.50(Ac.)

Total Study Area (Main Stream No. 1) = 17.50(Ac.)
Area averaged Fm value = 0.069 (In/Hr)
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Process from Point/Station 4.000 to Point/Station 4.000
***% SUBAREA FLOW ADDITION ***%

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 86.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.265 (In/Hr)
Time of concentration = 12.25 min.

Rainfall intensity = 2.281(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.867

Subarea runoff = 2.540(CFS) for 1.400(Ac.)
Total runoff = 37.371(CFS)

Effective area this stream = 18.90(Ac.)

Total Study Area (Main Stream No. 1) = 18.90(Ac.)
Area averaged Fm value = 0.084 (In/Hr)
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Process from Point/Station 4.000 to Point/sStation 5.000
*k %% PIPEFLOW TRAVEL TIME (Program estimated size) ***x%

Upstream point/station elevation = 2860.800(Ft.)
Downstream point/station elevation = 2859.200(Ft.)
Pipe length = 536.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 37.371(CFS)
Nearest computed pipe diameter = 39.00(In.)
Calculated individual pipe flow = 37.371(CFS)



Normal flow depth in pipe = 27.09(In.)
Flow top width inside pipe = 35.92(In.)
Critical Depth = 23.31(In.)

Pipe flow velocity = 6.08(Ft/s)
Travel time through pipe = 1.47 min.
Time of concentration (TC) = 13.72 min.

S T o a2 TR I I S S
Process from Point/Station 5.000 to Point/Station 5.000
**%* SUBAREA FLOW ADDITION **%%

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 69.00

Pervious ratio(ap) = 0.1000 Max loss rate (Fm)= 0.055(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 36.629 (CFS)

therefore the upstream flow rate of Q = 37.371(CFS) is being used
Time of concentration = 13.72 min.

Rainfall intensity = 2.107 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 0.000(CFS) for 1.200 (Ac.)
Total runoff = 37.371(CFS)

Effective area this stream = 20.10(Ac.)

Total Study Area (Main Stream No. 1) = 20.10(Ac.)
Area averaged Fm value = 0.082 (In/Hr)
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Process from Point/Station 5.000 to Point/Station 6.000
*%%%x PIPEFLOW TRAVEL TIME (Program estimated size) *¥%*

Upstream point/station elevation = 2859.200(Ft.)
Downstream point/station elevation = 2858.100(Ft.)
Pipe length = 373.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 37.371(CFsS)
Nearest computed pipe diameter = 39.00(In.)
Calculated individual pipe flow = 37.371(CFS)
Normal flow depth in pipe = 27.19(In.)

Flow top width inside pipe = 35.84 (In.)

Critical Depth = 23.31(In.)

Pipe flow velocity = 6.05(Ft/s)

Travel time through pipe = 1.03 min.

Time of concentration (TC) = 14.75 min.
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Process from Point/Station 6.000 to Point/Station 6.000
*%k* GUBAREA FLOW ADDITION **%¥*

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 69.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.055(In/Hr)
The area added to the existing stream causes a

1

I



a lower flow rate of Q = 36.152 (CFS)

therefore the upstream flow rate of Q = 37.371(CFS) is being used
Time of concentration = 14.75 min.
Rainfall intensity = 2.003(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.864

Subarea runoff = 0.000(CFS) for 0.800(Ac.)
Total runoff = 37.371(CFS)

Effective area this stream = 20.90(Ac.)

Total Study Area (Main Stream No. 1) = 20.90(Ac.)
Area averaged Fm value = 0.081 (In/Hr)
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Process from Point/Station 6.000 to Point/Station 7.000
*% %% TMPROVED CHANNEL TRAVEL TIME *#%*%

Upstream point elevation = 2858.100(Ft.)
Downstream point elevation = 2858.000(Ft.)
Channel length thru subarea = 224.000(Ft.)
Channel base width = 100.000(Ft.)

Slope or 'Z' of left channel bank = 3.000
Slope or 'Z' of right channel bank = 3.000
Manning's 'N’' = 0.015

Maximum depth of channel = 4.000(Ft.)
Flow(g) thru subarea = 37.371(CFS)

Depth of flow = 0.355(Ft.), Average velocity = 1.041(Ft/s)
Channel flow top width = 102.130(Ft.)

Flow Velocity = 1.04(Ft/s)

Travel time = 3.58 min.

Time of concentration = 18.33 min.

Critical depth = 0.162 (Ft.)
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Process from Point/Station 1.000 to Point/Station 7.000
*%%* CONFLUENCE OF MINOR STREAMS ***%¥*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 20.900 (Ac.)

Runoff from this stream = 37.371(CFS)

Time of concentration = 18.33 min.

Rainfall intensity = 1.720(In/Hr)

Area averaged loss rate (Fm) = 0.0810 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.2120
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Process from Point/Station 1.000 to Point/Station 7.100
**%% TNITIAL AREA EVALUATION **%%

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 69.00

Pervious ratio(ap) = 0.1000 Max loss rate(Fm)= 0.055(In/Hr)
Initial subarea data:

Initial area flow distance = 749.000(Ft.)

Top (of initial area) elevation = 2872.500(Ft.)

Bottom (of initial area) elevation = 2865.500(Ft.)

Difference in elevation = 7.000(Ft.)



Slope = 0.00935 s(%)= 0.93

TC = k(0.304)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 10.928 min.

Rainfall intensity = 2.471(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.880
Subarea runoff = 10.219(CFS)

Total initial stream area = 4.700(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.055(In/Hr)
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Process from Point/Station 7.100 to Point/Station 7.200
*%%% DIPEFLOW TRAVEL TIME (Program estimated size) ***%*

Upstream point/station elevation = 2861.300(Ft.)
Downstream point/station elevation = 2859.900(Ft.)
Pipe length = 354.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 10.219(CFS)
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 10.219(CFS)
Normal flow depth in pipe = 15.05(In.)

Flow top width inside pipe = 23.21(In.)

Critical Depth = 13.74(In.)

Pipe flow velocity = 4.93(Ft/s)

Travel time through pipe = 1.20 min.

Time of concentration (TC) = 12.13 min.

B b o a0 b 2 o o S R L S R Tt
Process from Point/Station 7.200 to Point/Station 7.200
**%% SUBAREA FLOW ADDITION **%%

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 69.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.055(In/Hr)
Time of concentration = 12.13 min.

Rainfall intensity = 2.297(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.879

Subarea runoff = 7.540(CFS) for 4.100(ac.)

Total runoff = 17.759 (CFS)

Effective area this stream = 8.80(Ac.)

Total Study Area (Main Stream No. 1) = 29.70(Ac.)

Area averaged Fm value = 0.055(In/Hr)

B T o o T O T o T e o o D o b o
Process from Point/Station 7.200 to Point/Station 7.300
**%x% PIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 2859.900(Ft.)
Downstream point/station elevation = 2858.100(Ft.)
Pipe length = 256.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 17.759 (CFS)
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 17.759(CFS)
Normal flow depth in pipe = 18.42(In.)

Flow top width inside pipe = 20.27(In.)



Critical Depth = 18.21(In.)

Pipe flow velocity = 6.86 (Ft/s)
Travel time through pipe = 0.62 min.
Time of concentration (TC) = 12.75 min.
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Process from Point/Station 7.300 to Point/Station 7.300
*%*x* SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 69.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.055(In/Hr)
Time of concentration = 12.75 min.

Rainfall intensity = 2.218(In/Hr) for a 10.0 year storm

Bffective runoff coefficient used for area, {total area with modified
rational method) (Q=KCIA) is C = 0.878

Subarea runoff = 13.392(CFS) for 7.200(Ac.)
Total runoff = 31.151(CFS)

Effective area this stream = 16.00(Ac.)

Total Study Area (Main Stream No. 1) = 36.90(Ac.)
Area averaged Fm value = 0.055(In/Hr)

B R G Ih o b b o o b O L O B B B L T o S
Process from Point/Station 7.300 to Point/Station 7.000
**x** TMPROVED CHANNEL TRAVEL TIME ***%

Upstream point elevation = 2858.100(Ft.)

Downstream point elevation = 2858.000(Ft.)

Channel length thru subarea = 635.000(Ft.)

Channel base width = 40.000(Ft.)

Slope or 'Z' of left channel bank = 3.000

Slope or 'Z' of right channel bank = 3.000

Estimated mean flow rate at midpoint of channel = 31.196 (CFS)
Manning's 'N' = 0.015

Maximum depth of channel = 4.000(Ft.)

Flow(qg) thru subarea = 31.196 (CFS)

Depth of flow = 0.749(Ft.), Average velocity = 0.987(Ft/s)
Channel flow top width = 44.491(Ft.)

Flow Velocity = 0.99(Ft/s)

Travel time = 10.73 min.

Time of concentration = 23.48 min.

Critical depth = 0.266(Ft.)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil(AMC 2) = 79.00

Pervious ratio{(Ap) = 1.0000 Max loss rate(Fm)= 0.387(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 22.903 (CFS)

therefore the upstream flow rate of Q = 31.151(CFS) is being used
Rainfall intensity = 1.447 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.833
Subarea runoff = 0.000(CFS) for 3.000(Ac.)



Total runoff = 31.151(CFS)

Effective area this stream = 19.00(Ac.)

Total Study Area (Main Stream No. 1) = 39.90(Ac.)

Area averaged Fm value = 0.107 (In/Hr)

Depth of flow = 0.748(Ft.), Average velocity = 0.986 (Ft/s)
Critical depth = 0.266(Ft.)
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Process from Point/Station 7.000 to Point/Station 7.000
** %% SUBAREA FLOW ADDITION *#***

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 69.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.055(In/HBr)
Time of concentration = 23.48 min.

Rainfall intensity = 1.447(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.842

Subarea runoff = 1.022(CFS) for 7.400(Ac.)
Total runoff = 32.172 (CFS)

Effective area this stream = 26.40(Ac.)

Total Study Area (Main Stream No. 1) = 47.30(Ac.)
Area averaged Fm value = 0.093 (In/Hr)

B A S A S A G ARE ST SF R SYRURVAE SRP T SESTGF R SIS NYSURTIN AT RY SN RTRS ST SAE SRR AR
Process from Point/Station 7.000 to Point/Station 7.000
*%%% CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 26.400 (Ac.)

Runoff from this stream = 32.172(CF8)

Time of concentration = 23.48 min.

Rainfall intensity = 1.447(In/Hr)

Area averaged loss rate (Fm) = 0.0925 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.2023

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 37.37 20.900 18.33 0.081 1.720
2 32,17 26.400 23.48 0.093 1.447
Qmax (1) =
1.000 * 1.000 * 37.371) +
1.202 * 0.781 * 32.172) + = 67.567
Qmax (2) =
0.833 * 1.000 * 37.371) +
1.000 * 1.000 * 32.172) + = 63.310

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

37.371 32.172
Maximum flow rates at confluence using above data:
67.567 63.310

Area of streams before confluence:
20.900 26.400



Effective area values after confluence:

41.516 47.300
Results of confluence:
Total flow rate = 67.567(CFS)
Time of concentration = 18.332 min.
Effective stream area after confluence = 41.516 (Ac.)
Study area average Pervious fraction{Ap) = 0.207
Study area average soil loss rate(Fm) = 0.087(In/Hr)
Study area total (this main stream) = 47.30(Ac.)
End of computations, Total Study Area = 47.30 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.207
Area averaged SCS curve number = 70.6



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1

Rational Hydrology Study Date: 09/08/17
SCLA - 19
100 YEAR STORM EVENT - EXISTING CONDITION
7180Q100
R307180.01

Program License Serial Number 6145

Fokokokokkokokok Hydrology Study Control Information *k %k %%

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.150 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 3

B R b o o T o e it o b S S SR SRR o
Process from Point/Station 1.000 to Point/Station 2.000
*%k%%* TNITIAL AREA EVALUATION **%*

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.026 (In/Hr)
Initial subarea data:

Initial area flow distance = 400.000(Ft.)

Top (of initial area) elevation = 2872.500(Ft.)

Bottom (of initial area) elevation = 2868.500(Ft.)

Difference in elevation = 4.000(Ft.)

Slope = 0.01000 s(%)= 1.00

TC = k(0.304)*[(length”™3)/(elevation change)]”*0.2

Initial area time of concentration = 8.389 min.

Rainfall intensity = 4.558(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.895
Subarea runoff = 18.356 (CFS)

Total initial stream area = 4.500(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.026 (In/Hr)
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Process from Point/Station 2.000 to Point/Station 2.000
*k%% SUBAREA FLOW ADDITION **%%

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 86.00

)

i



Adjusted SCS curve number for AMC 3 = 97.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.055(In/Hr)
Time of concentration = 8.39 min.
Rainfall intensity = 4.558(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.894

Subarea runoff = 4,863 (CFS) for 1.200(Ac.)

Total runoff = 23.219(CFS)

Effective area this stream = 5.70(Ac.)

Total Study Area (Main Stream No. 1) = 5.70(Ac.)

Area averaged Fm value = 0.032(In/Hr)

B R e B R N T e i R R R R RS B i D Rl D i h b o
Process from Point/Station 2.000 to Point/Station 3.000
*%** DIPEFLOW TRAVEL TIME (Program estimated size) *x*x

Upstream point/station elevation = 2864.300(Ft.)
Downstream point/station elevation = 2862.700(Ft.)
Pipe length = 533.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 23.219(CFS)
Nearest computed pipe diameter = 33.00(In.)
Calculated individual pipe flow = 23.219(CFS)
Normal flow depth in pipe = 22.36(In.)

Flow top width inside pipe = 30.85(In.)

Critical Depth = 19.13(In.)

Pipe flow velocity = 5.42(Ft/s)

Travel time through pipe = 1.64 min.

Time of concentration (TC) = 10.03 min.
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Process from Point/Station 3.000 to Point/Station 3.000
*%%% QUBAREA FLOW ADDITION **%%

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.026 (In/Hr)
Time of concentration = 10.03 min.

Rainfall intensity = 4.023(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.893

Subarea runoff = 14.522(CFS) for 4.800 (Ac.)
Total runoff = 37.741(CFS)

Effective area this stream = 10.50 (Ac.)

Total Study Area (Main Stream No. 1) = 10.50 (Ac.)
Area averaged Fm value = 0.029(In/Hr)
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Process from Point/Station 3.000 to Point/Station 4.000
*%*x PIPEFLOW TRAVEL TIME (Program estimated size) *#***

Upstream point/station elevation = 2862.700(Ft.)
Downstream point/station elevation = 2860.800(Ft.)
pipe length 650.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 37.741(CFS)
Nearest computed pipe diameter = 39.00(In.)



Calculated individual pipe flow = 37.741(CFS)

Normal flow depth in pipe = 27.52(In.)
Flow top width inside pipe = 35.55(In.)
Critical Depth = 23.43(In.)

Pipe flow velocity = 6.04 (Ft/s)
Travel time through pipe = 1.79 min.
Time of concentration (TC) = 11.82 min.
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Process from Point/Station 4.000 to Point/Station 4.000
*k k% SGUBAREA FLOW ADDITION ***%

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.026 (In/Hr)
Time of concentration = 11.82 min.

Rainfall intensity = 3.585(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.893

Subarea runoff = 18.283 (CFS) for 7.000(Ac.)
Total runoff = 56.024 (CFS)

Effective area this stream = 17.50(Ac.)

Total Study Area (Main Stream No. 1) = 17.50(Ac.)
Area averaged Fm value = 0.028 (In/Hr)
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Process from Point/Station 4.000 to Point/Station 4.000
*%x%% SUBAREA FLOW ADDITION ****

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil(AMC 2) = 86.00

Adjusted SCS curve number for AMC 3 = 97.20

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.055(In/Hr)
Time of concentration = 11.82 min.

Rainfall intensity = 3.585(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.892

Subarea runoff = 4.448(CFS) for 1.400(Ac.)
Total runoff = 60.472(CFS)

Effective area this stream = 18.90(Ac.)

Total Study Area (Main Stream No. 1) = 18.90 (Ac.)
Area averaged Fm value = 0.030(In/Hr)

O 0 o0 o T T R o o T A A (AR
Process from Point/Station 4.000 to Point/Station 5.000
*%%%* PTPEFLOW TRAVEL TIME (Program estimated size) ***%

Upstream point/station elevation = 2860.800(Ft.)
Downstream point/station elevation = 2859.200(Ft.)
Pipe length = 536.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 60.472 (CFS)



Nearest computed pipe diameter = 45.00(In.)

Calculated individual pipe flow = 60.472(CFS)
Normal flow depth in pipe = 33.84(In.)

Flow top width inside pipe = 38.86(In.)
Critical Depth = 28.65(In.)

Pipe flow velocity = 6.78(Ft/s)

Travel time through pipe = 1.32 min.

Time of concentration (TC) = 13.14 min.
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Process from Point/Station 5.000 to Point/Station 5.000
f*** SUBAREA FLOW ADDITION **#*%

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.026 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 59.693 (CFS)

therefore the upstream flow rate of Q = 60.472 (CFS) is being used
Time of concentration = 13.14 min.

Rainfall intensity = 3.330(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.892

Subarea runoff = 0.000(CFS) for 1.200(Ac.)
Total runoff = 60.472(CFS)

Effective area this stream = 20.10(Ac.)

Total Study Area (Main Stream No. 1) = 20.10(Ac.)
Area averaged Fm value = 0.030(In/Hr)
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Process from Point/Station 5.000 to Point/Station 6.000
**%% PLIPEFLOW TRAVEL TIME (Program estimated size) x#*xx

Upstream point/station elevation = 2859.200(Ft.)
Downstream point/station elevation = 2858.100(Ft.)
Pipe length = 373.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 60.472 (CFS)
Nearest computed pipe diameter = 45.00(In.)
Calculated individual pipe flow = 60.472 (CFS)
Normal flow depth in pipe = 34.03(In.)

Flow top width inside pipe = 38.64(In.)

Critical Depth = 28.65(In.)

Pipe flow velocity = 6.75(Ft/s)

Travel time through pipe = 0.92 min.

Time of concentration (TC) = 14.06 min.
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Process from Point/Station 6.000 to Point/Station 6.000
**x %% QSUBAREA FLOW ADDITION **%%

COMMERCIAL subarea type

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



SCS curve number for soil(AMC 2) = 69.00
Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.026 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 59.170 (CFS)

therefore the upstream flow rate of Q = 60.472(CFS) is being used
Time of concentration = 14.06 min.

Rainfall intensity = 3.175(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.892

Subarea runoff = 0.000(CFS) for 0.800(Ac.)
Total runoff = 60.472(CFS)

Effective area this stream = 20.90(Ac.)

Total Study Area (Main Stream No. 1) = 20.90(Ac.)
Area averaged Fm value = 0.030(In/Hr)
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Process from Point/Station 6.000 to Point/Station 7.000
*% %% TMPROVED CHANNEL TRAVEL TIME **%*

Upstream point elevation = 2858.100(Ft.)

Downstream point elevation = 2858.000(Ft.)
Channel length thru subarea = 224 .000(Ft.)
Channel base width = 100.000(Ft.)

Slope or 'Z' of left channel bank = 3.000
Slope or 'Z' of right channel bank = 3.000
Manning's 'N! = 0.015

Maximum depth of channel = 4.000(Ft.)
Flow(g) thru subarea = 60.472(CFS)

Depth of flow = 0.474 (Ft.), Average velocity = 1.259(Ft/s)
Channel flow top width = 102.842(Ft.)

Flow Velocity = 1.26 (Ft/s)

Travel time = 2.97 min.

Time of concentration = 17.03 min.

Critical depth = 0.225(Ft.)

e o A G I b T S R A S L
Process from Point/Station 1.000 to Point/Station 7.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 20.900(Ac.)

Runoff from this stream = 60.472 (CFS)

Time of concentration = 17.03 min.

Rainfall intensity = 2.777 (In/Hr)

Area averaged loss rate (Fm) = 0.0298 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.2120
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Process from Point/Station 1.000 to Point/Station 7.100
*%k*% TNITIAL AREA EVALUATION #**%%

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 69.00
Adjusted SCS curve number for AMC 3 = 86.20
Pervious ratio(aAp) = 0.1000 Max loss rate(Fm)= 0.026 (In/Hr)



Initial subarea data:

Initial area flow distance = 749.000 (Ft.)

Top (of initial area) elevation = 2872.500(Ft.)

Bottom (of initial area) elevation = 2865.500(Ft.)

Difference in elevation = 7.000(Ft.)

Slope = 0.00935 s(%)= 0.93

TC = k(0.304)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 10.928 min.

Rainfall intensity = 3.788(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.894
Subarea runoff = 15.913 (CFS)

Total initial stream area = 4.700(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.026 (In/Hr)
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Process from Point/Station 7.100 to Point/Station 7.200
*%%*%* DIPEFLOW TRAVEL TIME (Program estimated size) **#%%*

Upstream point/station elevation = 2861.300(Ft.)
Downstream point/station elevation = 2859.900(Ft.)
Pipe length = 354.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 15.913 (CFS)
Nearest computed pipe diameter = 27.00(In.)
Calculated individual pipe flow = 15.913 (CFS)
Normal flow depth in pipe = 18.56(In.)

Flow top width inside pipe = 25.03(In.)

Critical Depth = 16.69(In.)

pipe flow velocity = 5.46 (Ft/s)

Travel time through pipe = 1.08 min.

Time of concentration (TC) = 12.01 min.
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Process from Point/Station 7.200 to Point/Station 7.200
*% %% SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.026 (In/Hr)
Time of concentration = 12.01 min.

Rainfall intensity = 3.546 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.893

Subarea runoff = 11.966 (CFS) for 4.100(Ac.)

Total runoff = 27.879 (CFS)

Effective area this stream = 8.80(Ac.)

Total Study Area (Main Stream No. 1) = 29.70(Ac.)

Area averaged Fm value = 0.026 (In/Hr)

B R S SR S A B B R i R o Ik SR e
Process from Point/Station 7.200 to Point/Station 7.300
** %% PIPEFLOW TRAVEL TIME (Program estimated size) #*#**

Upstream point/station elevation = 2859.900(Ft.)
Downstream point/station elevation = 2858.100(Ft.)



Pipe length = 256.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 27.879 (CFS)
Nearest computed pipe diameter = 30.00(In.)
Calculated individual pipe flow = 27.879(CFS)
Normal flow depth in pipe = 20.48(In.)

Flow top width inside pipe = 27.92(In.)

Critical Depth = 21.59(In.)

Pipe flow velocity = 7.80(Ft/s)

Travel time through pipe = 0.55 min.

Time of concentration (TC) = 12.55 min.

+++++++++F bbb bbb bR R bR
Process from Point/Station 7.300 to Point/Station 7.300
*%x%* QUBAREA FLOW ADDITION **x*

COMMERCIAL subarea type

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

8CS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.026 (In/Hr)
Time of concentration = 12.55 min.

Rainfall intensity = 3.437(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.893

Subarea runoff = 21.243(CFS) for 7.200(Ac.)
Total runoff = 49.122 (CFS)

Effective area this stream = 16.00(Ac.)

Total Study Area (Main Stream No. 1) = 36.90(Ac.)
Area averaged Fm value = 0.026 (In/Hx)
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Process from Point/Station 7.300 to Point/Station 7.000
*% %% TMPROVED CHANNEL TRAVEL TIME *#%*%%

Upstream point elevation = 2858.100(Ft.)

Downstream point elevation = 2858.000(Ft.)

Channel length thru subarea = 635.000(Ft.)

Channel base width = 40.000(Ft.)

Slope or 'Z' of left channel bank = 3.000

Slope or 'Z' of right channel bank = 3.000

Estimated mean flow rate at midpoint of channel = 49.158 (CFS)
Manning's 'N’' = 0.015

Maximum depth of channel = 4.000(Ft.)

Flow(q) thru subarea = 49.158 (CFS)

Depth of flow = 0.980(Ft.), Average velocity = 1.168(Ft/s)
Channel flow top width = 45.880(Ft.)

Flow Velocity = 1.17(Ft/s)

Travel time = 9.06 min.

Time of concentration = 21.61 min.

Critical depth = 0.359(Ft.)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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 =
SCS curve number for soil(AMC 2) = 79.00
Adjusted SCS curve number for AMC 3 = 93.40



Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.129 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 39.462(CFS)
therefore the upstream flow rate of Q = 49.122(CFS) is being used
Rainfall intensity = 2.350(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.884

Subarea runoff = 0.000(CFS) for 3.000(Ac.)

Total runoff = 49.122(CFS)

Effective area this stream = 19.00(Ac.)

Total Study Area (Main Stream No. 1) = 39.90(Aac.)

Area averaged Fm value = 0.042(In/Hr)

Depth of flow = 0.980(Ft.), Average velocity = 1.168(Ft/s)
Critical depth = 0.359(Ft.)

IR SR RS SF R UFUT SRR AR SUATSTSI S SRS SR SRS A AR AR SRR S ST R A A A A
Process from Point/Station 7.000 to Point/Station 7.000
*% %% SUBAREA FLOW ADDITION ***%

COMMERCIAL subarea type

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

8CS curve number for soil (AMC 2) = 69.00

Adjusted SCS curve number for AMC 3 = 86.20

Pervious ratio{(Ap) = 0.1000 Max loss rate(Fm)= 0.026 (In/Hr)
Time of concentration = 21.61 min.

Rainfall intensity = 2.350(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.886

Subarea runoff = 5.817(CF3) for 7.400(Ac.)
Total runoff = 54.940 (CFS)

Effective area this stream = 26.40(Ac.)

Total Study Area (Main Stream No. 1) = 47.30(Ac.)
Area averaged Fm value = 0.038 (In/Hr)

S S I R ET R R ST A ST MY RN B S A S A A A e R R
Process from Point/Station 7.000 to Point/Station 7.000
*%* %% CONFLUENCE OF MINOR STREAMS *#***

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 26.400 (Ac.)

Runoff from this stream = 54.940 (CFS)

Time of concentration = 21.61 min.

Rainfall intensity = 2.350(In/Hr)

Area averaged loss rate (Fm) = 0.0378(In/Hr)
Area averaged Pervious ratio (Ap) = 0.2023

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 60.47 20.900 17.03 0.030 2.777
2 54.94 26.400 21.61 0.038 2.350
Omax (1) =

1.000 * 1.000 * 60.472) +

1.185 * 0.788 * 54.940) + = 111.745
Qmax(2) =

0.845 * 1.000 * 60.472) +



1.000 * 1.000 * 54.940) + = 106.008

Total of 2 streams to confluence:
Flow rates before confluence point:
60.472 54.940
Maximum flow rates at confluence using above data:
111.745 106.008
Area of streams before confluence:
20.900 26.400
Effective area values after confluence:
41.696 47.300
Results of confluence:
Total flow rate = 111.745(CFS)
Time of concentration = 17.026 min.
Effective stream area after confluence = 41.696 (Ac.)
Study area average Pervious fraction(Ap) = 0.207
Study area average soil loss rate(Fm) = 0.034 (In/Hr)
Study area total (this main stream) = 47.30(Ac.)
End of computations, Total Study Area = 47.30 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.207
Area averaged SCS curve number = 70.6



Appendix B
Existing & Proposed Condition Preliminary Hydrology Map
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Appendix C
Unit Hydrograph Analysis



Unit Hydrograph Analysis
Copyright (¢) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 09/08/17

o e o o o S S B o

San Bernardino County Synthetic Unit Hydrology Method
Manual date - BAugust 1986

Program License Serial Number 6145

SCLA LOT 19
UNIT HYDROGRAPH - 10 YEAR EXISTING CONDITION
7180UHEX10

Storm Event Year = 10
Antecedent Moisture Condition = 2
English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Area averaged rainfall intensity isohyetal data:

Sub-Area - Duration Isohyetal
(Ac.) (hours) (In)
Rainfall data for year 10
44.70 1 0.75

44.70 6 0.70

44.70 24 1.00

44.70 1 1.15

44.70 6 1.80

++++++++H+H R A
*kxkkxkxk Area-averaged max loss rate, Fm *¥xxiikx

pd
SCS curve ;g;s/c% Area Area Fp(Fig C6) Ap Fm

No. (AMCII). NO. (AMC 2 (Ac.) Fraction (In/Hr) (dec.) (In/Hr)
91.0 ' 91.0 44.70 1.000 0.174 1.000 0.174



Area-averaged adjusted loss rate Fm (In/Hr) = 0.174

*xk%kk*k* Area-Averaged low loss rate fraction, Yb *rxxikskkix

Area Area SCS CN SCS CN S Pervious
(Ac.) Fract (AMC2) (AMC2) Yield Fr
44,70 1.000 91.0 91.0 0.99 0.554
Area-averaged catchment yield fraction, Y = 0.554
Area—averaged low loss fraction, Yb = 0.446

Direct entry of lag time by user

s e 2 B o
Watershed area = 44.70(Ac.)

Catchment Lag time = 0.365 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 22.8311

Hydrograph baseflow = 0.00(CFS)
Average maximum watershed loss rate(Fm
Average low loss rate fraction (Yb) =
VALLEY UNDEVELOPED S~Graph Selected

) = 0.174(In/Hr)
0.446 (decimal)

Computed peak 5-minute rainfall = 0.356(In)
Computed peak 30-minute rainfall = 0.603(In)
Specified peak l-hour rainfall = 0.750(In)
Computed peak 3-hour rainfall = 0.976(In)
Specified peak 6-hour rainfall = 1.153(In)
Specified peak 24-hour rainfall = 1.823(In)

Rainfall depth area reduction factors:

Using a total area of 44,70 (Ac.) (Ref: fig. E-4)

5-minute factor = 0.998 Adjusted rainfall = 0.355(In)
30-minute factoxr = 0.998 Adjusted rainfall = 0.608(In)
l-hour factor = 0.998 Adjusted rainfall = 0.748(In)
3-hour factor = 1.000 Adjusted rainfall = 0.976(In)
6-hour factor = 1.000 Adjusted rainfall = 1.152(In)
24-hour factor = 1.000 Adjusted rainfall = 1.823(In)

Unit Hydrograph
B T o B o o T o it s ot o B

Interval 'S' Graph Unit Hydrograph

Number Mean values ({CFS))
(K = 540.59 (CFS))

1 2.068 11.181
2 8.590 35.257
3 20.072 62.069
4 35.553 83.689
5 51.124 84.178
) 61949 58.518
7 68.925 37.711
8 73.610 25.326
S 77.103 18.884
10 80.023 15.783
11 82.472 13.243
12 84.605 11.530
13 86.448 9.961
14 87.990 8.341
15 89.363 7.420
16 90.651 6.962



17 91.675 5.538
18 92.648 5.260
19 93.416 4,150
20 94.145 3.939
21 94.841 3.765
22 95.525 3.698
23 96.101 3.115
24 96.604 2.715
25 97.068 2.511
26 97.479 2.224
27 97.867 2.094
28 88.190 1.747
29 98.497 1.659
30 98.735 1.289
31 98.963 1.234
32 99.192 1.234
33 99.420 1.234
34 99.648 1.234
35 99.877 1.234
36 100.000 0.666

Peak Unit Adjusted mass rainfall Unit rainfall

Number (In) (In)
1 0.3551 0.3551
2 0.4372 0.0821
3 0.4938 0.0566
4 0.5383 0.0445
5 0.5756 0.0373
6 0.6079 0.0324
7 0.6367 0.0288
8 0.6627 0.0260
9 0.6865 0.0238

10 0.7086 0.0220
11 0.7291 0.0206
12 0.7484 0.0193
13 0.7630 0.0146
14 0.7768 0.0138
15 0.7899 0.0130
16 0.8023 0.0124
17 0.8141 0.0118
18 0.8254 0.0113
19 0.8363 0.0108
20 0.8467 0.0104
21 0.8567 0.0100
22 0.8664 0.0097
23 0.8757 0.0093
24 0.8848 0.0090
25 0.8936 0.0088
26 0.9021 0.0085
27 0.9103 0.0083
28 0.9183 0.0080
29 0.9262 0.0078
30 0.9338 0.0076
31 0.9412 0.0074
32 0.9484 0.0072
33 0.9555 0.0071
34 0.9624 0.0069
35 0.9692 0.0068
36 0.9758 0.0066
37 0.9822 0.0064
38 0.9885 0.0063
39 0.9947 0.0062
40 1.0008 0.0061



41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

67
68
69
70
71
12
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

91
92

94
95
96
97
98
99
100
101
102
103

e el ol = e T e e e e e e S e e i W I S i o S

.0067
.0126
.0183
.0239
.0295
.0349
.0403
.0455
.0507
.0558
.0609
.0658
.0707
.0755
.0803
.0849
.0896
.0941
.0986
.1031
.1074
.1118
.1160
.1203
.1244
.1286
.1327
.1367
.1407
.1446
.1485
.1524
L1577
.1629
.1681
L1732
.1783
.1833
.1883
.1833
.1982
.2030
.2079
L2127
.2174
L2221
.2268
.2315
.2361
.24Q7
.2452
.2497
.2542
.2586
.2630
.26774
.2718
.2761
.2804
.2846
.2889
.2931
.2973

[eNeoNoNoNoNoNoNoNoNoNeoNoNoNoNoNoNoNoNoNaoNoNoNoNoNoNeoNoNoNoNeoNoNoNoNeoNoNoNeoNoNoNeNoNoNoNeNoRoloNeNoNoNoNe o RoloNoNolNoloNele ool

.0058
.0058
.0057
.0056
.0055
.0054
.0054
.0053
.0052
.0051
.0050
.0050
.0048
.0048
.0047
.0047
.0046
.0046
.0045
.0044
.0044
.0043
.0043
.0042
.0042
.0041
.0041
.0040
.0040
.0039
.0039
.0038%
.0053
.0052
.0052
.0051
.0051
.0050
.0050
.0050
.0049
.0049
.0048
.0048
.0048
.0047
.0047
.0046
.0046
.0046
.0045
.0045
.0045
.0044
.0044
.0044
.0044
.0043
.0043
.0043
.0042
.0042
.0042



104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
lé61l
162
163
164
165
166

PR PR PRPERERRPRRPRPERPRRRPRRPRPRRRERRPRERERRBPRERPRRRPRRERERRERRERRRRPERERPRREBRRPRRRPERRREERRPR

.3014
.3055
.3096
.3137
.3178
.3218
.3258
.3298
.3337
.3376
.3415
.3454
.3493
.3531
.3569
.3607
.3645
.3682
.3720
.3757
.3794
.3830
.3867
.3903
.3939
.3975
.4011
.4047
.4082
L4117
.4152
.4187
.4222
.4256
.4290
.4325
.4359
.4392
.4426
.4460
.4493
.4526
.4559
.4592
.4625
.4658
.4690
L4722
.4755
.4787
.4818
.4850
.4882
.4913
.4945
.4976
.5007
.5038
.5069
.5099
.5130
.5160
.5191

[oNoNoNoNoNoNoNeoNoNoNoNoNoNeoNoNoNaoNoNoNoNoNoNeoNoNoNoNoNoNeoNoNoNoNoNoNoNoNoNeNoNe NoloNoNeoNeNoNeoNoNoeNo oo NeoNolNoNo e NelNoNo RN ool

.0042
.0041
.0041
.0041
.0040
.0040
.0040
.0040
.0040
.0039
.0039
.0039
.0039
.0038
.0038
.0038
.0038
.0038
.0037
.0037
.0037
.0037
.0036
.0036
.0036
.0036
.0036
.0036
.0035
.0035
.0035
.0035
.0035
.0035
.0034
.0034
.0034
.0034
.0034
.0034
.0033
.0033
.0033
.0033
.0033
.0033
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0031
.0031
.0031
.0031
.0031
.0031
.0031
.0031
.0030
.0030



167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
198
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229

PP RRRRRPRRPPRHEPRPRRERRERRERRERRERERRERRPRPRREPRPREREPERERERRPPRPRERERRRRPERRPRERRRPRRERPREPR

.5221
.5251
.5281
.5311
.5341
.5370
.5400
.5429
.5458
.5488
.5517
.5546
.5574
.5603
.5632
.5660
.5689
.5717
.5745
.5773
.5801
.5829
.5857
.5885
.5812
.5940
.5967
.5994
.6022
.6049
.6076
.6103
.6130
.6156
.6183
.6210
.6236
.6263
.6289
.6315
.6341
.6367
.6393
.6419
.6445
.6471
.6496
.6522
.6547
.6573
.6598
.6623
.6649
.6674
.6699
.6724
.6749
.6773
.6798
.6823
. 6847
.6872
.6896

[sNeoNeoBeoleoloNaoNoNoNoloNoNoNoleoNololololeoNoNoloNolNeNoReNoloNoloNeoloNoloNoNoNoNeoleRBoNololololeoNoReoNeNoloNeRoelolNelNeNolle ool loie)

.0030
.0030
.0030
.0030
.0030
.0030
.0029
.0029
.0029
.0029
.0029
.0029
.0029
.0029
.0029
.0029
.0028
.0028
.0028
.0028
.0028
.0028
.0028
.0028
.0028
.0028
.0027
.0027
.0027
.0027
.0027
.0027
.0027
.0027
.0027
.0027
.0026
.0026
.0026
.0026
.0026
.0026
.0026
.0026
.0026
.0026
.0026
.0026
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0024



230 1.6921 0.0024
231 1.6945 0.0024
232 1.6969 0.0024
233 1.6993 0.0024
234 1.7017 0.0024
235 1.7041 0.0024
236 1.7065 0.0024
237 1.7089 0.0024
238 1.7113 0.0024
239 1.7137 0.0024
240 1.7161 0.0024
241 1.7184 0.0024
242 1.7208 0.0024
243 1.7231 0.0023
244 1.7255 0.0023
245 1.7278 0.0023
246 1.7301 0.0023
247 1.7324 0.0023
248 1.7348 0.0023
249 1.7371 0.0023
250 1.7394 0.0023
251 1.7417 0.0023
252 1.7440 0.0023
253 1.7463 0.0023
254 1.7485 0.0023
255 1.7508 0.0023
256 1.7531 0.0023
257 1.7553 0.0023
258 1.7576 0.0023
259 1.7598 0.0023
260 1.7621 0.0022
261 1.7643 0.0022
262 1.7666 0.0022
263 1.7688 0.0022
264 1.7710 0.0022
265 1.7732 0.0022
266 1.7754 0.0022
267 1.7776 0.0022
268 1.7798 0.0022
269 1.7820 0.0022
270 1.7842 0.0022
271 1.7864 0.0022
272 1.7886 0.0022
273 1.7908 0.0022
274 1.7929 0.0022
275 1.7951 0.0022
276 1.7972 0.0022
277 1.7994 0.0022
278 1.8015 0.0021
279 1.8037 0.0021
280 1.8058 0.0021
281 1.8079 0.0021
282 1.8101 0.0021
283 1.8122 0.0021
284 1.8143 0.0021
285 1.8164 0.0021
286 1.8185 0.0021
287 1.8206 0.0021
288 1.8227 0.0021
Unit Unit Unit Effective
Period Rainfall Soil-Loss Rainfall

(number) (In) (In) (In)



1 0.0021 0.0009 0.0012
2 0.0021 0.0009 0.0012
3 0.0021 0.0009 0.0012
4 0.0021 0.0009 0.0012
5 0.0021 0.0009 0.0012
6 0.0021 0.0009 0.0012
7 0.0021 0.0010 0.0012
8 0.0021 0.0010 0.0012
9 0.0022 0.0010 0.0012
10 0.0022 0.0010 0.0012
11 0.0022 0.0010 0.0012
12 0.0022 0.0010 0.0012
13 0.0022 0.0010 0.0012
14 0.0022 0.0010 0.0012
15 0.0022 0.0010 0.0012
16 0.0022 0.0010 0.0012
17 0.0022 0.0010 0.0012
18 0.0022 0.0010 0.0012
19 0.0022 0.0010 0.0012
20 0.0022 0.0010 0.0012
21 0.0023 0.0010 0.0013
22 0.0023 0.0010 0.0013
23 0.0023 0.0010 0.0013
24 0.0023 0.0010 0.0013
25 0.0023 0.0010 0.0013
26 0.0023 0.0010 0.0013
27 0.0023 0.0010 0.0013
28 0.0023 0.0010 0.0013
29 0.0023 0.0010 0.0013
30 0.0023 0.0010 0.0013
31 0.0023 0.0010 0.0013
32 0.0024 0.0010 0.0013
33 0.0024 0.0011 0.0013
34 0.0024 0.0011 0.0013
35 0.0024 0.0011 0.0013
36 0.0024 0.0011 0.0013
37 0.0024 0.0011 0.0013
38 0.0024 0.0011 0.0013
39 0.0024 0.0011 0.0013
40 0.0024 0.0011 0.0014
41 0.0025 0.0011 0.0014
42 0.0025 0.0011 0.0014
43 0.0025 0.0011 0.0014
44 0.0025 0.0011 0.0014
45 0.0025 0.0011 0.0014
46 0.0025 0.0011 0.0014
47 0.0025 0.0011 0.0014
48 0.0025 0.0011 0.0014
49 0.0025 0.0011 0.0014
50 0.0025 0.0011 0.0014
51 0.0026 0.0011 0.0014
52 0.0026 0.0011 0.0014
53 0.0026 0.0012 0.0014
54 0.0026 0.0012 0.0014
55 0.0026 0.0012 0.0014
56 0.0026 0.0012 0.0015
57 0.0026 0.0012 0.0015
58 0.0026 0.0012 0.0015
59 0.0027 0.0012 0.0015
60 0.0027 0.0012 0.0015
61 0.0027 0.0012 0.0015
62 0.0027 0.0012 0.0015



63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95

97

98

99
100
101
102
103
104
105
106
107
108
108
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125

[eNeNeoNoNoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNeoNoNoNelNoNoNoNoNoNoNoNoNoNoNeoNeNoNoNoNoNoNoNoNoNoNoNoNoNoloNeoNololele oo Nollolo o)

.0027
.0027
.0028
.0028
.0028
.0028
.0028
.0028
.0028
.0029
.0029
.0029
.0029
.0029
.0029
.0028
.0030
.0030
.0030
-0030
.0030
.0031
.0031
.0031
.0031
.0031
.0032
.0032
.0032
.0032
.0032
.0033
.0033
.0033
.0033
.0034
.0034
.0034
.0034
.0035
.0035
.0035
.0035
.0036
.0036
.0036
.0036
.0037
.0037
.0037
.0038
.0038
.0038
.0039
.0039
.0039
.0040
.0040
.0040
.0041
.0041
.0042
.0042

[sNeNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNeoNoNeNoNoNoNoNoNeoNoNoNoNoNoNeoNeoNoNoNoNoNeoNoNeoloNo oo oo o RNololololNololoelolooe)

.0012
.0012
.0012
.0012
.0012
.0012
.0013
.0013
.0013
.0013
.0013
.0013
.0013
.0013
.0013
.0013
.0013
.0013
.0013
.0013
.0014
.0014
.0014
.0014
.0014
.0014
.0014
.0014
.0014
.0014
.0014
.0015
.0015
.0015
.0015
.0015
.0015
.0015
.0015
.0015
.0016
.0016
.0016
.0016
.0016
.0016
.0016
.0016
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0018
.0018
.0018
.0018
.0018
.0018
.0019
.0019
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.0015
.0015
.0015
.0015
.0015
.0015
.0016
.0016
.0016
.0016
.0016
.0016
.0016
.001e
.0016
.0016
.0016
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0019
.0019
.0019
.0019
.0019
.0019
.0019
.0020
.0020
.0020
.0020
.0020
.0020
.0021
.0021
.0021
.0021
.0021
.0021
.0022
.0022
.0022
.0022
.0022
.0023
.0023
.0023
.0023



126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
l62
163
164
165
le6
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
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.0042
.0043
.0043
.0044
.0044
.0045
.0045
.0046
.0046
.0047
.0047
.0048
.0048
.0049
.0050
.0050
.0051
.0052
.0052
.0039
.0039
.0040
.0040
.0041
.0042
.0043
.0043
.0044
.0045
.0046
.0047
.0048
.0049
.0050
.0051
.0053
.0054
.0055
.0056
.0058
.0059
.0062
.0063
.0066
.0068
.0071
.0072
.0076
.0078
.0083
.0085
.0090
.0093
.0100
.0104
.0113
.0118
.0130
.0138
.0193
.0206
.0238
.0260

[oNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNeNoNoNoNoNoNoNoNoNoloNoNeNeNoNoNeoNeoNoNoNoNoNoNeoNoNeNoloNoNeoNeNoNe oo NoloNo ool oo NoiNe o)

.0019
.0019
.0019
.0020
.0020
.0020
.0020
.0020
.0021
.0021
.0021
.0021
.0022
.0022
.0022
.0022
.0023
.0023
.0023
.0017
.0017
.0018
.0018
.0018
.0019
.0019
.0019
.0020
.0020
.0021
.0021
.0021
.0022
.0022
.0023
.0023
.0024
.0025
.0025
.0026
.0027
.0028
.0028
.0029
.0030
.0032
.0032
.0034
.0035
.0037
.0038
.0040
.0042
.0045
.0046
.0050
.0053
.0058
.0061
.0086
.0092
.0106
.0116

[eNoNoNoNeNoNeoNoNoNoNoNoNoNoNoNoNoNeoNeoNoNoNoNoNoNoNoNoloNoNoNoNoNeNeoNoNoNoNoloNoNoNoNoNoNoNaoNololoNoNeloNeololoolole e Ro oo el

.0023
.0024
.0024
.0024
.0024
.0025
.0025
.0025
.0026
.0026
.0026
.0027
.0027
.0027
.0027
.0028
.0028
.002%
.0029
.0021
.0022
.0022
.0022
.0023
.0023
.0024
.0024
.0025
.0025
.0026
.0026
.0027
.0027
.0028
.0028
.0029
.0030
.0031
.0031
.0032
.0033
.0034
.0035
.0037
.0037
.0039
.0040
.0042
.0043
.0046
.0047
.0050
.0052
.0056
.0058
.0063
.0066
.0072
.0076
.0107
.0114
.0132
.0144



189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
208
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
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.0324
.0373
.0566
.0821
.3551
.0445
.0288
.0220
.0146
.0124
.0108
.0097
.0088
.0080
.0074
.0069
.0064
.0061
.0057
.0054
.0052
.0050
.0047
.0046
.0044
.0042
.0041
.0039
.0053
.0051
.0050
.0049
.0048
.0046
.0045
.0044
.0044
.0043
.0042
.0041
.0040
.0040
.0039
.0038
.0038
.0037
.0036
.0036
.0035
.0035
.0034
.0034
.0033
.0033
.0032
.0032
.0031
.0031
.0031
.0030
.0030
.0030
.0029

[oNeoNoloNoNoloNoNoNoNoNoNoloNoNoloNeoloNoNeoNeoNeoNoNoNoNoNeoNeoNoNoNoNoNoNaoNoNeoNoNoNoNoNeNoNeoNeNoNoNeoNeNolololoeNoleRoeloioolio o RN o]

.0144
.0145
.0145
.0145
.0145
.0145
.0128
.0098
.0065
.0055
.0048
.0043
.0039
.0036
.0033
.0031
.0029
.0027
.0026
.0024
.0023
.0022
.0021
.0020
.0020
.0019
.0018
.0018
.0023
.0023
.0022
.0022
.0021
.0021
.0020
.0020
.0019
.0019
.0019
.0018
.0018
.0018
.0017
.0017
.0017
.0016
.0016
.0016
.0016
.0015
.0015
.0015
.0015
.0015
.0014
.0014
.0014
.0014
.0014
.0014
.0013
.0013
.0013

[eNeoNoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNaoNoNoNoNoNoNoNeoNoNoNoNoNoNaNoNoNoNoNoNeoNoNoNoNoNoNoNe NolloNoloRoloNololoNeoNeo o lololol ool o)

.0179
.0228
.0421
.0676
.3407
.0300
.0159
.0122
.0081
.0069
.0060
.0054
.0049
.0044
.0041
.0038
.0036
.0034
.0032
.0030
.0029
.0027
.0026
.0025
.0024
.0023
.0023
.0022
.0029
.0028
.0028
.0027
.0026
.0026
.0025
.0025
.0024
.0024
.0023
.0023
.0022
.0022
.0022
.0021
.0021
.0020
.0020
.0020
.0020
.0019
.0019
.0019
.0018
.0018
.0018
.0018
.0017
.0017
.0017
.0017
.0017
.0016
.0016



252 0.0029 0.0013 0.0016
253 0.0029 0.0013 0.0016
254 0.0028 0.0013 0.0016
255 0.0028 0.0012 0.0016
256 0.0028 0.0012 0.0015
257 0.0027 0.0012 0.0015
258 0.0027 0.0012 0.0015
259 0.0027 0.0012 0.0015
260 0.0027 0.0012 0.0015
261 0.0026 0.0012 0.0015
262 0.0026 0.0012 0.0014
263 0.0026 0.0012 0.0014
264 0.0026 0.0011 0.0014
265 0.0025 0.0011 0.0014
266 0.0025 0.0011 0.0014
267 0.0025 0.0011 0.0014
268 0.0025 0.0011 0.0014
269 0.0024 0.0011 0.0014
270 0.0024 0.0011 0.0013
271 0.0024 0.0011 0.0013
272 0.0024 0.0011 0.0013
273 0.0024 0.0011 0.0013
274 0.0023 0.0010 0.0013
275 0.0023 0.0010 0.0013
276 0.0023 0.0010 0.0013
2717 0.0023 0.0010 0.0013
278 0.0023 0.0010 0.0013
279 0.0023 0.0010 0.0012
280 0.0022 0.0010 0.0012
281 0.0022 0.0010 0.0012
282 0.0022 0.0010 0.0012
283 0.0022 0.0010 0.0012
284 0.0022 0.0010 0.0012
285 0.0022 0.0010 0.0012
286 0.0021 0.0010 0.0012
287 0.0021 0.0009 0.0012
288 0.0021 0.0009 0.0012
Total soil rain loss = 0.63(In)
Total effective rainfall = 1.19(In)
Peak flow rate in flood hydrograph = 41.75(CFS)
B S s B e O O S
24 - HOUR STORM
Runof £ Hydrograph

Time (h+m) Volume Ac.Ft Q(CFs) O 12.5 25.0 37.5 50.
0+ 5 0.0001 0.01 ¢Q | | | |
0+10 0.0005 0.05 © | | [ I
0+15 0.0013 0.13 @ | | | I
0+20 0.0029 0.22 @ | | | |
0+25 0.0051 0.32 @ | | | |
0+30 0.0078 0.39 Q I I I i
0+35 0.0108 0.44 Q | | I !
0+40 0.0140 0.47 0 f f I [
0+45 0.0174 0.49 Q | | | |
0+50 0.0209 0.51 Q | | | |

0 0 Q | | [ |



1+ 0
1+ 5
1+10
1+15
1+20
1+25
1430
1+35
1+40
1+45
1+50
1+55
2+ 0
2+ 5
2+10
2+15
2+20
2425
2+30
2+35

2+40 .

2+45
2+50
2+55
3+ 0
3+ 5
3+10
3415
3+20
3+25
3+30
3+35
3+40
3445
3+50
3455
4+ 0
4+ 5
4+10
4415
4420
4+25
4430
4+35
4+40
4+45
4+50
4+55
5+ 0
5+ 5
5+10
5+15
5+20
5425
5+30
5435
5440
5+45
5450
5+55
6+ 0
6+ 5
6+10

[cNeNoNeoNoNoNololoNoleoNeoNoloNoNoNoNoNoNoNoNoNoloNoNoNeoNoNoNeoNoNoNeoNoNoNoNoNoNoNoNoNoReoNoleoNoNeNoNeoNoNoNoNo e NolNolNolNeNol oo o o)

.0283
.0321
.0360
.0400
.0441
.0482
.0524
.0566
.0609
.0652
.0696
.0740
.0784
.0829
.0874
.0920
.0966
.1012
.1058
.1105
.1152
.1200
.1247
.1295
.1343
.1392
.1440
.1489
.1538
.1587
.1636
.1686
.1736
.1786
.1836
.1886
.1937
.1988
.2039
.2090
.2142
.2194
.224¢6
.2298
.2351
.2403
.2457
.2510
.2563
.2617
L2671
.2726
.2780
.2835
.2890
.2946
.3001
.3057
.3114
.3170
.3227
.3284
.3342
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.54
.56
.57
.58
.59
.60
.61
.61
.62
.63
.63
.64
.65
.65
.66
.66
.67
.67
.67
.68
.68
.69
.69
.70
.70
.70
.70
.71
.71
.71
.72
.12
12
.13
.73
.73
.74
.74
.74
.75
.75
.15
.76
.76
.76
17
17
17
.78
.78
.79
.79
.79
.80

.80
.81
.81
.82
.82
.83
.83
.83
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6+15
6+20
6+25
6+30
6+35
6+40
6+45
6+50
6+55
7+ 0
7+ 5
7+10
7+15
7+20
7+25
- 7+30
7+35
7440
T+45
7+50
7+55
8+ O
8+ 5
8+10
8+15
8+20
8+25
8+30
8435
8+40
8+45
8+50
8455
9+ 0
9+ 5
9+10
9+15
9+20
9+25
9+30
9+35
9+40
9+45
9+50
9+55
10+ O
10+ 5
10+10
10+15
10+20
10+25
10430
10+35
10+40
10+45
10+50
10+55
11+ 0
11+ 5
11+10
11+15
11+20
11425
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.3400
.3458
.3516
.3575
.3634
.3694
.3753
.3813
.3874
.3935
.3996
.4057
.4119
.4182
L4244
.4307
.4371
.4434
.4499
.4563
.4628
.4694
.4760
.4826
.4893
. 4960
.5028
.5096
.5164
.5233
.5303
.5373
.5444
.5515
.5587
.5659
.5731
.5805
.5879
.5953
.6028
.6104
.6180
.6257
.6335
.6413
.6492
.6571
.6651
.6732
.6814
.6897
.6980
.7064
.7149
.7234
.1321
.7408
.7496
.7586
.7676
L7767
.7859
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.84
.84
.85
.85

.86
.87
.87
.88
.88
.89
.89

.90
.91
.92
.92
.93
.93
.94
.94
.95
.96
.96
.97
.98
.98
.99
.00
.00
.01
.02
.03
.03
.04
.05
.06
.06
.07
.08
.09
.10
.11
.12
.13
.14
.15
.16
.17
.18
.19
.20
.21
.22
.23
.24
.26
.27
.28
.29
.31
.32
.34
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11+30
11435
11+40
11+45
11+50
11+55
12+ 0
12+ 5
12+10
12+15
12+20
12+25
12+30
12+35
12+40
12+45
12+50
12+55
13+ 0
13+ 5
13+10
13+15
13420
13+25
13+30
13435
13+40
13+45
13+50
13+55
14+ O
14+ 5
14+10
14+15
14+20
14+25
14+30
14+35
14+40
14+45
14+50
14455
15+ 0
15+ 5
15410
15+15
15420
15+25
15+30
15+35
15+40
15+45
15+50
15+55
16+ O
16+ 5
16+10
16+15
16+20
16+25
16+30
16+35
16+40
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.7952
.8046
.8141
.8237
.8335
.8433
.8533
.8634
.8733
.8831
.8925
.9016
.98105
.9193
.9281
.9370
.9459
.9549
.9640
.9732
.9825
.9919
.0015
.0113
.0212
.0313
.0416
.0521
.0629
.0739
.0851
.0967
.1085
.1207
.1332
.1l461
.1594
.1732
.1874
.2022
.2175
.2335
.2501
.2675
.2857
.3050
.3253
.3470
.3708
.3972
L4271
.4611
.5000
.5463
.6057
L7072
.8785
.1199
.4074
.6843
.8919
.0412
.1530
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16+45
16+50
16+55
17+ -0
17+ 5
17+10
17415
17+20
17+25
17+30
17+35
17+40
17+45
17+50
17+55
18+ 0O
18+ 5
18+10
18+15
18+20
18425
18+30
18435
18+40
18+45
18+50
18455
19+ 0
19+ 5
19+10
19+15
19+20
19+25
19+30
19+35
19440
19+45
19+50
19455
20+ O
20+ 5
20+10
20+15
20+20
20+25
20+30
20+35
20+40
20+45
20+50
20+55
21+ 0O
21+ 5
21+10
21+15
21+20
21+25
21+30
21+35
21+40
21+45
21+50
21455
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.2429
.3201
.3874
.4472
.5004
.5476
.5905
.6303
.6652
.6979
.7268
L7542
.7801
.8048
.8273
.8481
.8676
.8860
.9038
.9206
.9370
.9524
.9675
.9822
.9966
.0105
.0239
.0355
.0452
.0546
.0638
.0727
.0815
.0901
.0985
.1067
.1149
.1229
.1307
.1385
.1461
.1536
.1609
.1682
.1754
.1825
.1894
.1963
.2031
.2098
.2164
.2229
.2294
.2357
.2420
.2482
.2544
.2604
.2664
L2723
.27182
.2840
.2897
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w
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.05
.21
.76
.68
.73
.85
.23
.77
.08
.74
.21
.97
17
.59
.27
.01
.84
.67
.58
.44
.39
.24
.18
.14
.09
.03
.94
.68
.41
.37
.33
.30
.27
.25
.22
.20
.18
.16
.14
.12
.11
.09
.07
.06
.04
.03
.01
.00
.99
.97
.96
.95
.94
.92
.91
.90
.89
.88
.87
.86
.85
.84
.83
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22+ 0 4.2954 0.82 0Q I ! | v o
22+ 5 4.3010 0.81 Q | | | v |
22+10 4.3065 0.81 Q | I I v
22+15 4.3120 0.80 0© | | | v |
22420 4.3175 0.79 Q | | | vV |
22+25 4.3229 0.78 Q | | I v
22+30 4.3282 0.77 Q | | | v |
22+35 4.3335 0.77 Q | | | v |
22+40 4.3387 0.76 Q | [ I A
22+45 4.3439 0.75 Q | | | Vi
22+50 4.3490 0.75 Q | | | V|
22455 4.3541 0.74 Q | | | Vi
23+ 0 4.3592 0.73 Q | | | V|
23+ 5 4.3642 0.73 Q | | | V|
23+10 4.3691 0.72 Q | | | vV
23+15 4.3741 0.7 Q | | | "
23+20 4.3789 0.71 Q | | | \'4
23+25 4.3838 0.70 Q | | | Vi
23+30 4.3886 0.70 ©Q | | | Vi
23+35 4.3933 0.69 Q | | | A
23+40 4.3980 0.69 0 ! I [ Vi
23+45 4.4027 0.68 Q | | | Vi
23+50 4.4074 0.67 Q | | | v
23+55 4.4120 0.67 Q | | | v
24+ 0 4.4165 0.66 Q J | I Vi
24+ 5 4.4210 0.65 @ | | | A
24+10 4.4251 0.60 Q [ | | Vi
24+15 4.4287 0.52 0Q | | | Vi
24+20 4.4316 0.42 ¢Q | | | Vi
24+25 4.4339 0.32 Q | | | v
24+30 4.4356 0.25 0 | I ! A
24+35 4.4370 0.21 Q | | i v
24+40 4.4382 0.18 Q | | | v
24+45 4,.4393 0.15 Q | | | A
24+50 4.4402 0.13 Q | | | VI
24+55 4.4410 0.12 Q | | | Vi
25+ 0 4.4417 0.10 © | | | A
25+ 5 4.4423 0.09 Q | | | Vi
25+10 4.4429 0.08 0 | | | Vi
25+15 4.4434 0.07 Q ! I | Vi
25+20 4.4438 0.06 Q | | | \'4
25425 4.4442 0.06. Q | | | v
25+30 4.4445 0.05 Q | | [ Vi
25+35 4.4448 0.04 Q I I | Vi
25+40 4.4451 0.04 Q | | | v
25+45 4.4453 0.03 © I | | V|
25+50 4.4455 0.03 © I | | Vi
25+55 4.4457 0.03 0 I | ! Vi
26+ 0 4.4458 0.02 Q | | [ Vi
26+ 5 4.4460 0.02 Q | | | A
26+10 4.4461 0.02 Q | | | 4
26+15 4.4462 0.01 ¢ | | | Vv
26+20 4.4462 0.01 ¢ | | | 'l
26+25 4.4463 0.01 Q | | ! \A
26+30 4.4464 0.01 © | | [ A
26+35 4.4464 0.01 © | | | Vi
26+40 4.4465 0.01 ¢Q | | [ \'2!
26+45 4.4465 0.00 Q | | | V|
26+50 4.4465 0.00 Q | | | Vi
26+55 4.4465 0.00 Q | | | \al
Un it Hydrograph Analysis



Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 09/08/17
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San Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1986

Program License Serial Number 6145

SCLA LOT 19
UNIT HYDROGRAPH - 100 YEAR EXISTING CONDITION

7180UNIHYDEX
Storm Event Year = 100
Antecedent Moisture Condition = 3
English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Area averaged rainfall intensity isohyetal data:

Sub-Area Duration Isohyetal
(Ac.) (hours) (In)
Rainfall data for year 100
44.70 1 1.15

Rainfall data for year 100
44.70 6 1.80

Rainfall data for year 100
44.70 24 3.00
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**kkkxx*x Areg-averaged max loss rate, Fm *¥**&kxxxx

SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm

No. (AMCII) NO. (AMC 3) (Ac.) Fraction (In/Hr) (dec.) (In/Hr)
91.0 98.2 44.70 1.000 0.036 1.000 0.036

Area-averaged adjusted loss rate Fm (In/Hr) = 0.036

*xkkkkkk* Areg-Averaged low loss rate fraction, Yb ***&xkxkkk

Area Area SCS CN SCS CN S Pervious

(Ac.) Fract (AMC2) (AMC3) Yield Fr

44.70 1.000 91.0 98.2 0.18 0.930
Area-averaged catchment yield fraction, Y = 0.930

Area-averaged low loss fraction, Yb = 0.070



Direct entry of lag time by user
+++++++ A
Watershed area = 44.70 (Ac.)

Catchment Lag time = 0.365 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 22.8311
Hydrograph baseflow = 0.00 (CFS)

Average maximum watershed loss rate(Fm) = 0.036(In/Hx)
Average low loss rate fraction (Yb) = 0.070 (decimal)
VALLEY UNDEVELOPED S-Graph Selected

Computed peak 5-minute rainfall = 0.546(In)

Computed peak 30-minute rainfall = 0.934(In)
Specified peak l-hour rainfall = 1.150(In)

Computed peak 3-hour rainfall = 1.514(In)

Specified peak 6-hour rainfall = 1.800(In)

Specified peak 24-hour rainfall = 3.000(In)

Rainfall depth area reduction factors:

Using a total area of 44.70(Ac.) (Ref: fig. E-4)
5-minute factor = 0.998 Adjusted rainfall = 0.545(In)
30-minute factor = 0.998 Adjusted rainfall = 0.932(In)
l-hour factor = 0.998 Adjusted rainfall = 1.148(In)
3-hour factor = 1.000 Adjusted rainfall = 1.513(In)
6-hour factor = 1.000 Adjusted rainfall = 1.800(In)
- 24-hour factor = 1.000 Adjusted rainfall = 3.000(In)

Unit Hydrograph
e e e S O o O B e

Interval 'S' Graph Unit Hydrograph
Number Mean values ((CFS))
(K = 540.59 (CFS))

1 2.068 11.181
2 8.590 35.257
3 20.072 62.069
4 35.553 83.689
5 51.124 84.178
6 61.949 58.518
7 68.925 37.711
8 73.610 25.326
9 77.103 18.884
10 80.023 15.783
11 82.472 13.243
12 84.605 11.530
13 86.448 9.961
14 87.990 8.341
15 89.363 7.420
16 90.651 6.962
17 91.675 5.538
18 92.648 5.260
19 93.416 4.150
20 94.145 3.939
21 94.841 3.765
22 95.525 3.698
23 96.101 3.115
24 96.604 2.715
25 97.068 2.511
26 97.479 2.224

27 97.867 2.094



28 98.190 1.747
29 98.497 1.659
30 98.735 1.289
31 98.963 1.234
32 99.192 1.234
33 99.420 1.234
34 99.648 1.234
35 99.877 1.234
36 100.000 0.666

Peak Unit Adjusted mass rainfall Unit rainfall

Number (In) (In)
1 0.5445 0.5445
2 0.6704 0.1259
3 0.7571 0.0867
4 0.8254 0.0682
5 0.8825 0.0571
) 0.9321 0.0496
7 0.9763 0.0441
8 1.0162 0.0399
9 1.0527 0.0365

10 1.0865 0.0338
11 1.1180 0.0315
12 1.1476 0.0296
13 1.1709 0.0234
14 1.1930 0.0220
15 1.2139 0.0209
16 1.2338 0.0199
17 1.2527 0.0190
18 1.2709 0.0182
19 1.2883 0.0174
20 1.3051 0.0167
21 1.3212 0.0161
22 1.3367 0.0156
23 1.3518 0.0150
24 1.3663 0.0146
25 1.3805 0.0141
26 1.3942 0.0137
27 1.4075 0.0133
28 1.4204 0.0129
29 1.4330 0.0126
30 1.4453 0.0123
31 1.4573 0.0120
32 1.4690 0.0117
33 1.4804 0.0114
34 1.4915 0.0112
35 1.5025 0.0109
36 1.5132 0.0107
37 1.5236 0.0104
38 1.5338 0.0102
39 1.5438 0.0100
40 1.5536 0.0098
41 1.5632 0.0096
42 1.5727 0.0095
43 1.5820 0.0093
44 1.5911 0.0091
45 1.6001 0.0090
46 1.6089 0.0088
47 1.6176 0.0087
48 1.6261 0.0085
49 1.6345 0.0084
50 1.6428 0.0083
51 1.6510 0.0082



52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
98
100
101
102
103
104
105
106
107
108
108
110
111
112
113
114

NNRNROMRONOMNOMNNNONNNNMNONNNMNNNNNRRBREBERRRERRERRERRPRERBERPRPRERRRPRRERERRERRRERBEPRBERPR PR

.6590
.6669
.6747
.6825
. 6901
.6976
.7050
L7123
.7195
.7266
.7337
.7406
.7475
. 7543
.7610
.7676
L7742
.7807
.7871
.7935
. 7997
.8089
.8180
.8270
.8360
.8448
.8536
.8624
.8710
.8796
.8881
.8966
.9050
.9133
.9215
.9298
.9379
.9460
.9540
.9620
.9699
.9778
.9856
.9933
.0010
.0087
.0163
.0239
.0314
.0388
.0463
.0536
.0610
.0682
.0755
.0827
.0898
.0969
.1040
.1110
.1180
.1250
.1319
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.0080
.0079
.0078
.0077
.0076
.0075
.0074
.0073
.0072
.0071
.0070
.0070
.0069
.0068
.0067
.0066
.0066
.0065
.0064
.0064
.0063
.0092
.0091
.0090
.0089
.0089
.0088
.0087
.0087
.0086
.0085
.0085
.0084
.0083
.0083
.0082
.0081
.0081
.0080
.0080
.0079
.0079
.0078
.0078
.0077
.0077
.0076
.0076
.0075
.0075
.0074
.0074
.0073
.0073
.0072
.0072
.0072
.0071
.0071
.0070
.0070
.0069
.0069



115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151

152,

153
154
155
156
157
158
158
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
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.1388
.1456
.1524
.1591
.1659
.1726
.1792
.1858
.1924
.1990
.2055
.2120
.2184
.2249
.2312
.2376
.2439
.2502
.2565
.2627
.2689
.2751
.2813
.2874
.2935
.2996
.3056
.3116
.3176
.3236
.3295
.3354
.3413
.3471
.3530
.3588
.3646
.3703
.3761
.3818
.3875
.3931
.3988
.4044
.4100
.4156
L4211
.4266
.4322
.4376
.4431
.4486
.4540
.4594
.4648
.4701
.4755
.4808
.4861
.4914
.4967
.5018
.5071
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.0069
.0068
.0068
.0068
.0067
.0067
.0067
.0066
.0066
.0066
.0065
.0065
.0065
.0064
.0064
.0064
.0063
.0063
.0063
.0062
.0062
.0062
.0062
.0061
.0061
.0061
.0060
.0060
.0060
.0060
.0059
.0059
.0059
.0059
.0058
.0058
.0058
.0058
. 0057
.0057
.0057
.0057
.0056
.0056
.0056
.0056
.0056
.0055
.0055
.0055
.0055
.0054
.0054
.0054
.0054
.0054
.0053
.0053
.0053
.0053
.0053
.0052
.0052



178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
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.5124
.5176
.5227
.5279
.5330
.5381
.5432
.5483
.5534
.5584
.5635
.5685
.5735
.5785
.5834
.5884
.5833
.5983
.6032
.6080
.6129
.6178
.6226
.62774
.6322
.6370
.6418
.6466
.6513
.6561
.6608
.6655
.6702
.6749
.6795
.6842
.6888
.6935
.6981
.7027
.7072
.7118
.7164
.7209
.7254
.7300
.7345
.7390
.7434
L7479
.7524
.7568
L7612
.7657
.7701
L7745
.7788
.7832
.7876
.7919
.7962
.8006
.8049
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.0052
.0052
.0052
.0052
.0051
.0051
.0051
.0051
.0051
.0051
.0050
.0050
.0050
.0050
.0050
.0050
.0049
.0049
.0048
.0049
.0048
.0049
.0048
.0048
.0048
.0048
.0048
.0048
.0048
.0047
.0047
.0047
.0047
.0047
.0047
.0047
.0046
.0046
.0046
.0046
.0046
.0046
.0046
.0045
.0045
.0045
.0045
.0045
.0045
.0045
.0045
.0044
.0044
.0044
.0044
.0044
.0044
.0044
.0044
.0043
.0043
.0043
.0043



241 2.8092 0.0043

242 2.8135 0.0043

243 2.8178 0.0043

244 2.8220 0.0043

245 2.8263 0.0043

246 2.8305 0.0042

247 2.8348 0.0042

248 2.8390 0.0042

249 2.8432 0.0042

250 2.8474 0.0042

251 2.8516 0.0042

252 2.8558 0.0042

253 2.8599 0.0042

254 2.8641 0.0042

255 2.8683 0.0042

256 2.8724 0.0041

257 2.8765 0.0041

258 2.8807 0.0041

259 2.8848 0.0041

260 2.8889 0.0041

261 2.8930 0.0041

262 2.8970 0.0041

263 2.9011 0.0041

264 2.9052 0.0041

265 2.9092 0.0041

266 2.9133 0.0040

267 2.9173 0.0040

268 2.9213 0.0040

269 2.9253 0.0040

270 2.9293 0.0040

271 2.9333 0.0040

272 2.9373 0.0040

273 2.9413 0.0040

274 2.9452 0.0040

275 2.9492 0.0040

276 2.9531 0.0039

277 2.9571 0.0039

278 2.9610 0.0039

279 2.9649 0.0039

280 2.9688 0.0039

281 2.9728 0.0039

282 2.9766 0.0039

283 2.9805 0.0039

284 2.9844 0.0039

285 2.9883 0.0039

286 2.9921 0.0039

287 2.9960 0.0039

288 2.9998 0.0038

Unit Unit Unit Effective

Period Rainfall Soil-Loss Rainfall

(number) (In) (In) (In)
1 0.0038 0.0003 0.0036
2 0.0039 0.0003 0.0036
3 0.0039 0.0003 0.0036
4 0.0039 0.0003 0.0036
5 0.0039 0.0003 0.0036
6 0.0039 0.0003 0.0036
7 0.0039 0.0003 0.0036
8 0.0039 0.0003 0.0037
9 0.0039 0.0003 0.0037
10 0.0040 0.0003 0.0037
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.0040
.0040
.0040
.0040
.0040
.0040
.0041
.0041
.0041
.0041
.0041
.0041
.0042
.0042
.0042
.0042
.0042
.0042
.0042
.0043
.0043
.0043
.0043
.0043
.0043
.0044
.0044
.0044
.0044
.0044
.0045
.0045
.0045
.0045
.0045
.0045
.0046
.0046
.0046
.0046
.0047
.0047
.0047
.0047
.0047
.0048
.0048
.0048
.0048
.0048
.0049
.0049
.0049
.0049
.0050
.0050
.0050
.0050
.0051
.0051
.0051
.0051
.0052
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.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0003
.0004
.0004
.0004
.0004
.0004
.0004
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.0037
.0037
.0037
.0037
.0038
.0038
.0038
.0038
.0038
.0038
.0038
.0038
.0039
.0039
.0039
.0039
.0039
.0039
.0039
.0040
.0040
.0040
.0040
.0040
.0040
.0041
.0041
.0041
.0041
.0041
.0041
.0042
.0042
.0042
.0042
.0042
.0043
.0043
.0043
.0043
.0043
.0043
.0044
.0044
.0044
.0044
.0044
.0045
.0045
.0045
.0045
.0045
.0046
.0046
.0046
.0046
.0047
.0047
.0047
.0047
.0048
.0048
.0048



74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
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.0052
.0052
.0052
.0053
.0053
.0053
.0054
.0054
.0054
.0055
.0055
.0055
.0056
.0056
.0056
.0057
.0057
.0057
.0058
.0058
.0058
.0059
.0059
.0060
.0060
.0060
.0061
.0061
.0062
.0062
.0062
.0063
.0063
.0064
.0064
.0065
.0065
.0066
.0066
.0067
.0067
.0068
.0068
.0069
.0069
.0070
.0071
.0072
.0072
.0073
.0073
.0074
.0075
.0076
.0076
.0077
.0078
.0079
.0079
.0080
.0081
.0082
.0083
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.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
10005
.0005
.0005
.0005
.0005
.0006
.0006
.0006
.0006
.0006
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.0048
.0049
.0049
.0049
.0049
.0050
.0050
.0050
.0050
.0051
.0051
.0051
.0052
.0052
.0052
.0053
.0053
.0053
.0054
.0054
.0054
.0055
.0055
.0055
.0056
.0056
.0056
.0057
.0057
.0058
.0058
.0059
.0059
.0059
.0060
.0060
.0061
.0061
.0062
.0062
.0063
.0063
.0064
.0064
.0065
.0065
.0066
.0067
.0067
.0068
.0068
.0069
.0069
.0070
.0071
.0072
.0072
.0073
.0074
.0075
.0075
.0076
.0077
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141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
158
160
16l
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
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.0084
.0085
.0086
.0087
.0088
.008%
.0090
.0091
.0063
.0064
.0065
.0066
.0067
.0068
.0070
.0070
.0072
.0073
.0075
.0076
.0078
.0079
.0082
.0083
.0085
.0087
.0090
.0091
.0095
.0096
.0100
.0102
.0107
.0109
.0114
.0117
.0123
.0126
.0133
. 0137
.0146
.0150
.0lel
.0167
.0182
.0190
.0209
.0220
.0296
.0315
.0365
.0399
.0496
L0571
.0867
.1259
.5445
.0682
.0441
.0338
.0234
.0199
.0174

ol eoleNeNeololeoNololoNoNoNoNoleoNaoNoNoNoNoNoNoNoNoNoNoNoNoNeoNoRoNoNeoNoNoNoNoNoloNoNeoNoloNoNoNeoNoNoNoNoNoNoNoNReoNoNoNoNoNoNoN e NeNel

.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0004
.0004
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0007
.0007
.0007
.0007
.0007
.0008
.0008
.0008
.0009
.0009
.0009
.0010
.0010
.0010
.0011
.0012
.0013
.0013
.0015
.0015
.0021
.0022
.0025
.0028
.0030
.0030
.0030
.0030
.0030
.0030
.0030
.0024
.0016
.0014
.0012
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.0078
.0079
.0080
.0080
.0082
.0082
.0084
.0085
.0058
.0059
.0060
.0061
.0062
.0063
.0065
.0065
.0067
.0068
.0070
.0071
.0073
.0074
.0076
.0077
.0079
.0081
.0083
.0085
.0088
.0090
.0093
.0095
.0099
.0102
.0106
.0109
.0114
.0117
.0124
.0127
.0135
.0140
.0150
.0156
.0169
.0176
.0194
.0205
.0275
.0293
.0340
.0371
.0466
.0542
.0837
.1229
.5416
.0653
L0411
.0314
.0217
.0185
.0162



200
201
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203
204
205
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207
208
209
210
211
212

213 .

214
215
216
217
218
219
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221
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231
232
233
234
235
236
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.0156
.0141
.0129
.0120
.0112
.0104
.0098
.0093
.0088
.0084
.0080
.0077
.0074
.0071
.0069
.0066
.0064
.0092
.0089
.0087
.0085
.0083
.0081
.0080
.0078
.0077
.0075
.0074
.0072
.0071
.0070
.0069
.0068
.0067
.0066
.0065
.0064
.0063
.0062
.0061
.0060
.0059
.0059
.0058
.0057
.0056
.0056
.0055
.0054
.0054
.0053
.0053
.0052
.0052
.0051
.0051
.0050
.0050
.0049
.0049
.0048
.0048
.0047

[eNeNoNoNoNoNeoNoNoNoNeoNoNoNoNoNeoNoloNoNeNoNoNoNoNeoNoNoNoNeoNoNoNoRoNoNoNeoNoNoNoNoNeoNoNeNeoNeoNoNeNeleNeNoNoleNoloNo oo Re Nl ol o]

.0011
.0010
.0009
.0008
.0008
.0007
.0007
.0006
.0006
.0006
.0006
.0005
.0005
.0005
.0005
.0005
.0004
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0004
.0003
.0003
.0003
.0003
.0003
.0003
.0003
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.0145
.0131
.0120
.0111
.0104
.0097
.0091
.0086
.0082
.0078
.0075
.0072
.0069
.0066
.0064
.0062
.0060
.0085
.0083
.0081
.0079
.0077
.0076
.0074
.0073
.0071
.0070
.0069
.0067
.0066
.0065
.0064
.0063
.0062
.0061
.0060
.0059
.0058
.0057
.0057
.0056
.0055
.0054
.0054
.0053
.0052
.0052
.0051
.0051
.0050
.0050
.0049
.0048
.0048
.0047
.0047
.0047
.0046
.0046
.0045
.0045
.0044
.0044



263 0.0047 0.0003 0.0044
264 0.00406 0.0003 0.0043
265 0.0046 0.0003 0.0043
266 0.0046 0.0003 0.0042
267 0.0045 0.0003 0.0042
268 0.0045 0.0003 0.0042
269 0.0044 0.0003 0.0041
270 0.0044 0.0003 0.0041
271 0.0044 0.0003 0.0041
272 0.0043 0.0003 0.0040
273 0.0043 0.0003 0.0040
274 0.0043 0.0003 0.0040
275 0.0042 0.0003 0.0039
276 0.0042 0.0003 0.0039
277 0.0042 0.0003 0.0039
278 0.0041 0.0003 0.0039
279 0.0041 0.0003 0.0038
280 0.0041 0.0003 0.0038
281 0.0041 0.0003 0.0038
282 0.0040 0.0003 0.0037
283 0.0040 0.0003 0.0037
284 0.0040 0.0003 0.0037
285 0.0039 0.0003 0.0037
286 0.0039 0.0003 0.0036
287 0.0039 0.0003 0.0036
288 0.0039 0.0003 0.0036
Total soil rain loss = 0.16(In)

Total effective rainfall = 2.84(In)

Peak flow rate in flood hydrograph = 72.82 (CFS)

e S e o i o o o o o 2 A o 2 O
24 - HOUR STORM
Runo f £ Hydrograph

Hydrograph in 5 Minute intervals ((CFS))

Time (h+m) Volume Ac.Ft Q (CFS) 0 20.0 40.0 60.0 80.
0+ 5 0.0003 0.04 Q | | | |
0+10 0.0014 0.17 Q | | | |
0+15 0.0041 0.3%9 @ | | | |
0+20 0.0088 0.9 Q | | | |
0+25 0.0157 0.99 0 | | | |
0+30 0.0240 1.20 Q | | | |
0+35 0.0332 1.34 Q | | | |
0+40 0.0431 1.44 Q@ | | | |
0+45 0.0535 1.51 Q | | | |
0+50 0.0643 1.57 Q | | | |
0+55 0.0755 1.62 Q | | | |
1+ 0 0.0870 1.67 Q | | | |
1+ 5 0.0988 1.7 Q | | | |
1+10 0.1109 1.75 Q | | | |
1+15 0.1231 1.78 0 | | | f
1+20 0.1356 1.81 Q | | | |
1+25 0.1483 1.84 @ | | | |
1+30 0.1611 1.86 Q | | ! I
1+35 0.1741 1.88 0Q | | | |
1+40 0.1872 1.91 Q | | [ |
1+45 0.2005 1.93 @ | | | J
1450 0.2139 1.95 @ | | | |



1455
2+ 0
2+ 5
2+10
2+15
2420
2425
2+30
2+35
2+40
2+45
2450
2+55
3+ 0
3+ 5
3+10
3+15
3+20
3+25
3+30
3+35
3+40
3+45
3+50
3455
4+ 0
44+ 5
4410
4415
4420
4425
4430
4+35
4+40
4+45
4+50
4+55
5+ 0
5+ 5
5410
5+15
5+20
5+25
5+30
5435
5+40
5+45
5+50
5+55
o+ 0
o+ 5
6+10
6+15
6+20
6+25
6+30
6+35
6+40
6+45
6+50
6+55
7+ 0
7+ 5

HFRPRPRPPRPPRPPPRPPRPRPRPRPRPOO0OO0O0O0000000000000000000000000000000000000000000000O0

.2274
.2410
.2548
.2686
.2826
.2966
.3108
.3250
.3393
.3537
.3682
.3828
.3974
.4122
.4269
.4418
.4567
L4717
.4867
.5018
.5169
.5321
.5474
.5627
.5781
.5936
.6091
.6247
.6403
.6560
.6718
.6877
.7036
.7196
. 7357
.7518
.7680
.7843
.8007
.8171
.8336
.8502
.8669
.8836
. 9005
.9174
.9344
.9514
.9686
.9858
.0032
.0206
.0381
.0557
.0734
.0911
.1090
.1270
.1450
.1632
.1815
.1998
.2183
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.96
.98
.00
.01
.03
.04
.05
.07
.08
.09
.10
.12
.13
.14
.15
.16
.16
.17
.18
.19
.20
.21
.22
.23
.24
.24
.25
.26
.27
.28
.29
.30
.31
.32
.33
.34
.35
.36
.38
.39
.40
.41
.42
.43
.44
.46
.47
.48
.49
.50
.52
.53
.54
.55
.57
.58
.59
.61
.62
.64
.65
.67
.68
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7+10
7+15
7+20
7+25
7+30
7+35
7+40
T7+45
7450
7+55
8+ 0
8+ 5
8+10
8+15
8+20
8+25
8+30
~ 8+35
8+40
8+45
8+50
8455
9+ 0
9+ 5
9+10
9+15
9+20
9+25
9+30
9+35
9+40
9+45
9+50
9+55
10+ 0
10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10450
10+55
11+ 0
11+ 5
11+10
11+15
11+20
11+25
11430
11+35
11+40
11+45
11+50
11+55
12+ 0
12+ 5
12+10
12+15
12+20

MV RNROMNMNNNNNNMNONNNNMNOMNMNNOMNOMNNOMNNMNNOMNMNONNNNNRPRRRRBERRERERRRPRPRRRRPRPRPRPRERRRERERPEERRPRRERBRRER

.2368
.2555
L2743
.28932
.3122
.3313
.3505
.3698
.3892
.4088
.4285
.4483
.4682
.4883
.5085
.5288
.5492
.5698
.5905
.6114
.6323
.6535
.6748
.6962
L7178
.7395
.7614
.7835
.8057
.8281
.8507
.8734
.8963
.9194
L9427
.9662
.9898
.0137
.0377
.0620
.0865
L1112
.1361
.1612
.1866
L2122
.2380
.2641
.2904
.3170
.3439
.3711
.3985
.4262
.4542
.4825
.5112
.5401
.5694
.5989
. 6280
.6563
.6833
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12+25
12+30
12+35
12+40
12+45
12+50
12+55
13+ 0
13+ 5
13+10
13+15
13+20
13+25
13+30
13+35
13+40
13+45
13+50
13+55
14+ 0
14+ 5
14+10
14+15
14+20
14425
14+30
14435
14+40
14+45
14+50
14+55
15+ 0
15+ 5
15+10
15+15
15420
15+25
15430
15+35
15+40
15+45
15+50
15+55
16+ 0
16+ 5
16+10
16+15
16+20
16+25
16+30
16+35
16+40
16+45
16+50
16+55
17+ 0
17+ 5
17+10
17+15
17+20
17+25
17+30
17435

M OOMMOMOOOWOOWOOO®D-JJIIJ~JTAANNNNUT DD EAEAEDREWDWUWLWLWWOWWWWWWWWWWWWWWWWWWWWWWNLOMNNNNNINDNNDNDNDN

.7092
L7342
.7590
.7836
.8082
.8330
.8579
.8830
.9083
.9340
.9600
.9863
.0131
.0403
.0679
.0962
.1249
.1543
.1843
.2150
.2464
.2787
.3118
.3458
.3809
.4171
.4545
.4931
.5331
.5746
.6177
.6627
. 7097
.7590
.8109
.8658
.9243
.9879
.0581
.1368
.2257
.3265
.4435
.5856
.7963
L1172
.5473
.0488
.5328
.8077
.1884
.4063
.5856
.7415
.8787
.0017
L1124
.2118
.3028
.3873
.4631
.5340
.5981

WO NI JOONONUTUTU G DSBS DR WWLWWWWWWWWwWwWwWww

.75
.64
.59
.58
.58
.59
.62
.64
.68
.12
.17
.83
.89
.95
.02
.10
.18
.26
.36
.46
.56
.68
.81
.95
.09
.25
.42
.61
.81
.03
.27
.53
.83
.16
.53
.96
.50
.23
.20
.42
.90
.64
.99
.63
.60
.59
.45
.82
.29
.43
.75
.64
.04
.62
.92
.87
.07
.43
.21
.28
.00
.29
.31
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17+40
17+45
17450
17+55
18+ 0
18+ 5
18+10
18+15
18+20
18+25
18+30
18+35
18+40
18+45
18450
18+55
19+ 0O
19+ 5
19+10
19+15
19+20
19+25
19+30
19+35
19440
19+45
19+50
19455
20+ O
20+ 5
20+10
20+15
20420
20+25
20+30
20+35
20+40
20+45
20450
20+55
21+ 0
21+ 5
21+10
21+15
21420
21+25
21+30
21+35
21+40
21+45
21+50
21+55
22+ 0
22+ 5
22+10
22+15
22+20
22425
22430
22435
22+40
22+45
22+50

W W WILWWIWIWLWLWILWLWIWLWIWIWIWIWIWILWIWIWWIWIWIWWWWIWWWOWwOWYWOYLLYWoo oo owaoao owow o
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.6586
.7160
.7707
.8212
.8683
.9130
.9556
.9972
L0377
.0779
L1167
.1547
.1920
.2285
.2641
.2984
.3297
.3580
.3854
L4121
.4383
.4640
.4893
.5141
.5385
.5625
.5862
.60095
.6324
.6551
L6774
.6994
L7211
L7425
.7636
.7845
.8051
.8254
.8455
.8654
.8850
.9044
.9236
.9425
.9612
.9797
.9980
.0161
.0340
.0517
.0693
.0866
.1038
.1208
L1377
.1544
.1709
.1873
.2035
.2196
.2355
.2513
.2670

NNDNNOMDONODNONRONDNNODNONNDNNNNOMNMNNONNOOMNNONNNOONNMNMNNNNNMNWUDWWLWWLWLOWONLWLLOWWWWLWWWWWWWE™S_UT OO WO UG~ OO

.79
.34
.94
.33

.49
.19
.04
.88
.84
.63
.52
.42
.30
.16
.99
.55
.10
.98
.88
.81
.73
.67
.60
.54
.49
.43
.38
.33
.28
.24
.19
.15
.11
.07
.03
.99
.95
.92
.89
.85
.82
.78
.75
.72
.69
.66
.63
.60
.57
.55
.52
.49
.47
.45
.42
.40
.38
.36
.33
.31
.29
.27
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22+55 10.2825 2.25 |Q | I |
23+ 0 10.2979 2.24 |Q | | |
23+ 5 10.3132 2.22 |Q | I [
23+10 10.3283 2.20 |Q | | I
23+15 10.3433 2.18 |Q | | I
23+20 10.3582 2.16 |Q | | !
23+25 10.3730 2.15 |Q | | I
23+30 10.3877 2.13 10Q ! | I
23+35 10.4023 2.11 |Q ! [ |
23+40 10.4167 2.10 1Q | | I
23+45 10.4310 2.08 |Q | | I
23+50 10.4453 2.07 |Q | | |
23+55 10.4594 2.05 |Q ! | |
24+ 0 10.4734 2.04 |Q | i |
24+ 5 10.4871 1.98 Q | | |
24+10 10.4998 1.84 Q | I !
24+15 10.5109 1.1 0Q | | f
24+20 10.5198 1.30 Q | I |
24+25 10.5266 0.99 Q [ | I
24+30 10.5320 0.77 Q { | |
24435 10.5363 0.63 Q I | I
24+40 10.5400 0.54 Q I | |
24+45 10.5433 0.47 Q | | !
24+50 10.5461 0.41 Q I | I
24+55 10.5485 0.36 Q | | |
25+ 0 10.5507 0.31 Q I ! |
25+ 5 10.5526 0.28 Q I ! |
25+10 10.5543 0.24 Q | I |
25+15 10.5558 0.22 Q | I !
25+20 10.5571 0.19 0 | I !
25+25 10.35582 0.17 Q | | [
25+30 10.5593 0.15 Q | | |
25+35 10.5602 0.13 ©Q | J i
25+40 10.5610 0.12 Q | I !
25+45 10.5617 0.10 ©Q | I !
25+50 10.5623 0.09 Q | | !
25+55 10.5629 0.08 Q ! | |
26+ 0 10.5633 0.07 Q | | !
26+ 5 10.5637 0.06 Q [ | !
26+10 10.5641 0.05 Q ! I I
26+15 10.5644 0.04 0 | | I
26420 10.5646 0.04 Q f | I
26425 10.5648 0.03 Q ! | I
26+30 10.5650 0.02 0 i J I
26+35 10.5651 0.02 0 I | !
26+40 10.5653 0.02 0 f | |
26+45 10.5653 0.01 Q f | I
26+50 10.5654 0.01 Q | | |
26+55 10.5654 0.00 Q f | |



Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 09/06/17
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San Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1986

Program License Serial Number 6145

SCLA 19
UNIT HYDROGRAPH - 10 YEAR PROPOSED CONDITION
7180UH10

Storm Event Year = 10

Antecedent Moisture Condition = 2
English (in-1b) Input Units Used
English Rainfall Data {(Inches) Input Values Used
English Units used in output format

Area averaged rainfall intensity isohyetal data:

Sub-Area Duration Isohyetal
(Ac.) (hours) (In)
Rainfall data for year 10
44.70 1 0.75

+++ 4+t A R R
*kkkkk*tx Areg-averaged max 1loss rate, Fm *¥xkkixkik
SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm

No. (AMCII) NO. (AMC 2) (Ac.) Fraction (In/Hr) (dec.) (In/Hr)
69.0 69.0 44.70 1.000 0.548 0.100 0.055



Area-averaged adjusted loss rate Fm (In/Hr) = 0.055

*kkkkkkkkk Area-Averaged low loss rate fraction, Yb **x*kkksxx

Area Area SCS CN SCS CN S Pervious
(Ac.) Fract (AMC2) (AMC2) Yield Fr
4.47 0.100 69.0 69.0 4.49 0.087
40.23 0.900 98.0 98.0 0.20 0.877
Area-averaged catchment yield fraction, Y = 0.798
Area-averaged low loss fraction, Yb = 0.202

Direct entry of lag time by user
B s e e L O o B e o
Watershed area = 44 .70 (Ac.)

Catchment Lag time = 0.244 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 34.1530
Hydrograph baseflow = 0.00(CFS)

Average maximum watershed loss rate(Fm) = 0.055(In/Hr)
Average low loss rate fraction (Yb) = 0.202 (decimal)
VALLEY DEVELOPED:S~Graph Selected

Computed peak 5-minute rainfall = 0.356(In)
Computed peak 30-minute rainfall = 0.609(In)
Specified peak l-hour rainfall = 0.750(In)

Computed peak 3-hour rainfall = 0.976(In)

Specified peak 6-hour rainfall = 1.153(In)

Specified peak 24-hour rainfall = 1.823(In)

Rainfall depth area reduction factors:

Using a total area of 44.70(Ac.) (Ref: fig. E-4)

5-minute factor = 0.998 Adjusted rainfall = 0.355(In)
30-minute factor = 0.998 Adjusted rainfall = 0.608(In)
l-hour factor = 0.998 Adjusted rainfall = 0.748(In)
3-hour factor = 1.000 Adjusted rainfall = 0.976(In)
6-hour factor = 1.000 Adjusted rainfall = 1.152(In)
24-hour factor = 1.000 Adjusted rainfall = 1.823(In)

Unit Hydrograph
+H++++++H+ bR R

Interval 'S' Graph Unit Hydrograph
Number Mean values ((CFS))
(K = 540.59 (CFS))
1 2.357 12.742
2 14.391 65.054
3 37.247 123.555
4 65.933 155.077
5 83.817 96.678
6 92.658 47.793
7 96.912 22.997
8 98.411 8.103
9 99.025 3.323
10 99.639 3.318
11 100.000 1.950

Peak Unit Adjusted mass rainfall Unit rainfall
Number (In) (In)
1 0.3551 0.3551
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.4372
.4938
.5383
.5756
. 6079
.6367
.6627
.6865
.7086
L7291
.7484
.7630
.7768
.7899
.8023
.8141
.8254
.8363
.8467
.8567
.8664
.8757
.8848
.8936
.9021
.9103
.9183
.9262
.9338
.9412
.9484
.9555
.9624
.9692
.9758
.9822
.9885
.9947
.0008
.0067
.0126
.0183
.0239
.0295
.0348
.0403
.0455
.0507
.0558
.0609
.0658
.0707
.0755
.0803
.0849
.0896
.0941
.0986
.1031
.1074
.1118
.1160
.1203
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.0821
.0566
.0445
.0373
.0324
.0288
.0260
.0238
.0220
.0206
.0193
.0146
.0138
.0130
.0124
.0118
.0113
.0108
.0104
.0100
.0097
.0093
.0090
.0088
.0085
.0083
.0080
.0078
.0076
.0074
.0072
.0071
.0069
.0068
.0066
.0064
.0063
.0062
.0061
.0059
.0058
.0057
.0056
.0055
.0054
.0054
.0053
.0052
.0051
.0050
.0050
.0049
.0048
.0047
.0047
.0046
.0046
.0045
.0044
.0044
.0043
.0043
.0042



65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
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.1244
.1286
.1327
.1367
.1407
.1446
.1485
.1524
L1577
.1629
.1681
.1732
.1783
.1833
.1883
.1833
.1982
.2030
.2079
L2127
.2174
.2221
.2268
.2315
.2361
.2407
.2452
L2497
.2542
.2586
.2630
.2674
.2718
.2761
.2804
.2846
.2889
L2931
.2973
.3014
.3055
.3096
.3137
.3178
.3218
.3258
.3298
.3337
.3376
.3415
.3454
.3493
.3531
.3569
.3607
.3645
.3682
.3720
.3757
.3794
.3830
.3867
.3903
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.0042
.0041
.0041
.0040
.0040
.003%
.003%
.003¢9
.0053
.0052
.0052
.0051
.0051
.0050
.0050
.0050
.0049
.0049
.0048
.0048
.0048
.0047
.0047
.0046
.0046
.0046
.0045
.0045
.0045
.0044
.0044
.0044
.0044
.0043
.0043
.0043
.0042
.0042
.0042
.0042
.0041
.0041
.0041
.0040
.0040
.0040
.0040
.0040
.0039
.0039
.0039
.0039
.0038
.0038
.0038
.0038
.0038
.0037
.0037
.0037
.0037
.0036
.0036



128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
lel
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
130

PR PR PP PRPRERRRRERERRPEPRERRPRPRHERRRER R R R RRRREERREPEPRERRPRRERERRRRRRRRPRRRRERRRRRERERERRE

.3939
.3975
.4011
.4047
.4082
L4117
.4152
.4187
L4222
.4256
.4290
.4325
.4359
.4392
.4426
. 4460
.4493
.4526
.4559
.4592
.4625
.4658
.4690
L4722
.4755
.4787
.4818
.4850
.4882
.4913
.4945
.4976
.5007
.5038
.5069
.5099
.5130
.5160
.5191
.5221
.5251
.5281
.5311
.5341
.5370
.5400
.5429
.5458
.5488
.5517
.5546
.5574
.5603
.5632
.5660
.5689
.5717
.5745
.5773
.5801
.5829
.5857
.5885

[eNeoNeoNoNeoNoloRoNoNoNoNoNoloNoNoNeNoNeoNoNoNeoNeNoNeoNoNoNoNoNoNeNoNoNoNoNeoNoNeoNoBaoNoloNoNeNoNeNeNeNelNelNoNolloNele oo No R ol oo R o]

.0036
.0036
.0036
.0036
.0035
.0035
.0035
.0035
.0035
.0035
.0034
.0034
.0034
.0034
.0034
.0034
.0033
.0033
.0033
.0033
.0033
.0033
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0031
.0031
.0031
.0031
.0031
.0031
.0031
.0031
.0030
.0030
.0030
.0030
.0030
.0030
.0030
.0030
.0029
.0029
.0029
.0029
.0029
.0029
.0029
.0029
.0029
.0029
.0028
.0028
.0028
.0028
.0028
.0028
.0028
.0028



191
192
193
194
195
196
197
198
198
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253

F R R R R R R R R R R R R R R RPRRERRRRRRERRERRREPERRERPBRPERPPEPRERERPERRERERPRERREPRBERREEEREEREPERRE

.5912
.5940
.5967
.5994
.6022
. 6049
.6076
.6103
.6130
.6156
.6183
.6210
.6236
.6263
.6289
.6315
.6341
.6367
.6393
.6419
.6445
.6471
.6496
.6522
.6547
.6573
.6598
.6623
.6649
.6674
.6699
.6724
.6749
.6773
.6798
.6823
.6847
.6872
.6896
.6921
.6945
.6969
.6993
L7017
.7041
.7065
.7089
L7113
L7137
.7161
.7184
.7208
.7231
.7255
.7278
.7301
L7324
.7348
L1371
.7394
L7417
.7440
.7463

eleReReReoReReReReReReReReReReleoNoloNoNRoNoRoNoNoNoNeleNeoNoReRoNoNeoNoNeNoNoNoNoNeoNoNoRoNo o Neo oo oo e NoloNo oo oo oo Ne o N

.0028
.0028
.0027
.0027
.0027
.0027
.0027
.0027
.0027
.0027
.0027
.0027
.0026
.0026
.0026
.0026
.0026
.0026
.0026
.0026
.0026
.0026
.0026
.0026
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0024
.0024
.0024
.0024
.0024
.0024
.0024
.0024
.0024
.0024
.0024
.0024
.0024
.0024
.0023
.0023
.0023
.0023
.0023
.0023
.0023
.0023
.0023
.0023
.0023



254 1.7485 0.0023

255 1.7508 0.0023

256 1.7531 0.0023

257 1.7553 0.0023

258 1.7576 0.0023

259 1.7598 0.0023

260 1.7621 0.0022

261 1.7643 0.0022

262 1.7666 0.0022

263 1.7688 0.0022

264 1.7710 0.0022

265 1.7732 0.0022

266 1.7754 0.0022

267 1.7776 0.0022

268 1.7798 0.0022

269 1.7820 0.0022

270 1.7842 0.0022

271 1.7864 0.0022

272 1.7886 0.0022

273 1.7908 0.0022

274 1.7929 0.0022

275 1.7951 0.0022

276 1.7972 0.0022

2717 1.7994 0.0022

278 1.8015 0.0021

279 1.8037 0.0021

280 1.8058 0.0021

281 1.8079 0.0021

282 1.8101 0.0021

283 1.8122 0.0021

284 1.8143 0.0021

285 1.8164 0.0021

286 1.8185 0.0021

287 1.8206 0.0021

288 1.8227 0.0021

Unit Unit Unit Effective

Period Rainfall Soil-Loss Rainfall

(number) (In) (In) (In)
1 0.0021 0.0004 0.0017
2 0.0021 0.0004 0.0017
3 0.0021 0.0004 0.0017
4 0.0021 0.0004 0.0017
5 0.0021 0.0004 0.0017
6 0.0021 0.0004 0.0017
7 0.0021 0.0004 0.0017
8 0.0021 0.0004 0.0017
9 0.0022 0.0004 0.0017
10 0.0022 0.0004 0.0017
11 0.0022 0.0004 0.0017
12 0.0022 0.0004 0.0017
13 0.0022 0.0004 0.0017
14 0.0022 0.0004 0.0018
15 0.0022 0.0004 0.0018
16 0.0022 0.0004 0.0018
17 0.0022 0.0004 0.0018
18 0.0022 0.0004 0.0018
19 0.0022 0.0005 0.0018
20 0.0022 0.0005 0.0018
21 0.0023 0.0005 0.0018
22 0.0023 0.0005 0.0018
23 0.0023 0.0005 0.0018



24
25
26
27

28 .

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

[eNeoNeNoloNoNoloNaolNoNoNoNeNoNoNoNolNoNoNoNolNoNoNeoNoNoNoNoloNeoNeoNoNeNoNoNoNeoNoNoNoNoNeoNoNoNeoNoNeNeNeNolNolNeNolNoNe o llo oo N llo i o]

.0023
.0023
.0023
.0023
.0023
.0023
.0023
.0023
.0024
.0024
.0024
.0024
.0024
.0024
.0024
.0024
.0024
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0026
.0026
.0026
.0026
.0026
.0026
.0026
.0026
.0027
.0027
.0027
.0027
.0027
.0027
.0028
.0028
.0028
.0028
.0028
.0028
.0028
.0028
.0029
.0029
.0029
.0029
.0029
.0029
.0030
.0030
.0030
.0030
.0030
.0031
.0031
.0031

[eNeoleoNoloNoNeNoRoloNoNoNoNoNeNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoloNoloBoloNoloNeoloNolololeoNolelo oo oRololalololelololNoRaelo oo io]

.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006

[sNsleNeoNoloNeloloNoloNololololeNolololeooBoNololololoNololoeloleNololoNeloNololeoNoNoNeoNeNoNololNoolololoNoNoNojNeNoloeloNo ol ool

.0018
.0018
.0018
.0018
.0018
.0019
.0019
.0019
.0018
.0019
.0019
.0019
.0019
.0019
.001¢8
.0019
.0019
.0020
.0020
.0020
.0020
.0020
.0020
.0020
.0020
.0020
.0020
.0020
.0021
.0021
.0021
.0021
.0021
.0021
.0021
.0021
.0021
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0023
.0023
.0023
.0023
.0023
.0023
.0023
.0023
.0024
.0024
.0024
.0024
.0024
.0024
.0024
.0025
.0025



87
88
89
90

92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
108
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

[oNeNoNoNoNoNoNoNoNoNoloNoleololoNoNoloNoRNolaoNoNoNololeoNeNoloNoNoNoNoNeoloNoNeoNoNoNeoRoNeoNoNeNoleleoloNololleNololNolojoleBoloololNe)

.0031
.0031
.0032
.0032
.0032
.0032
.0032
.0033
.0033
.0033
.0033
.0034
.0034
.0034
.0034
.0035
.0035
.0035
.0035
.0036
.0036
.0036
.0036
.0037
.0037
.0037
.0038
.0038
.0038
.0039
.003%
.0039
.0040
.0040
.0040
.0041
.0041
.0042
.0042
.0042
.0043
.0043
.0044
.0044
.0045
.0045
.0046
.0046
.0047
.0047
.0048
.0048
.0049
.0050
.0050
.0051
.0052
.0052
.0039
.0039
.0040
.0040
.0041

[eNeoNoNoNeNoNoNoNoNoNoNoNoNoloNoNoNoNoloNoReNoNoNoNoNoNeoNoNoNoNoNoNoNoNoNoNoNoNoloNeoNeoNoNoleoNoNeoleRoloNoloNoleoNoleleRolollollo o]

.0006
.0006
.0006
.0006
.0006
.0006
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0009
.0009
.0008%
.0009
.0009
.0009
.0009
.0009
.0009
.0009
.0010
.0010
.0010
.0010
.0010
.0010
.0010
.0010
.0011
.0008
.0008
.0008
.0008
.0008

[oNeoNeoleNoNeNoloNoNoNelololoNoNoNoloNololoNoNoNoNoNoNoNoNoNeNeNoloNoloNeNoNoNeNoNoNoloNoNoleoNoNolololeNoloeoNeoloNeloNoloNoNolNoNel

.0025
.0025
.0025
.0025
.0026
.0026
.0026
.0026
.0026
.0026
.0027
.0027
.0027
.0027
.0027
.0028
.0028
.0028
.0028
.0028
.0029
.0029
.0029
.0029
.0030
.0030
.0030
.0030
.0031
.0031
.0031
.0031
.0032
.0032
.0032
.0033
.0033
.0033
.0034
.0034
.0034
.0034
.0035
.0035
.0036
.0036
.0037
.0037
.0037
.0038
.0038
.0039
.0039
.0040
.0040
.0041
.0041
.0042
.0031
.0031
.0032
.0032
.0033



150
151
152
153
154
155
156
157
158
159
160
161
le2
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
1889
190
191
192
193
194
195
196
197
198
198
200
201
202
203
204
205
206
207
208
209
210
211
212

[eNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNeoNoNoNoNoNoNoNoNoNoNoNoNoNeoNoNoNoNoNoNoNoNoNoNoNeoNeoNoNoNololoNoloNoNoleNe oo lol oo Ne R R alia e ie)

.0042
.0043
.0043
.0044
.0045
.0046
.0047
.0048
.0049
.0050
.0051
.0053
.0054
.0055
.0056
.0058
.0059
.0062
.0063
.0066
.0068
.0071
.0072
.0076
.0078
.0083
.0085
.0090
.0093
.0100
.0104
.0113
.0118
.0130
.0138
.0193
.0206
.0238
.0260
.0324
.0373
.0566
.0821
.3551
.0445
.0288
.0220
.0146
.0124
.0108
.0097
.0088
.0080
.0074
.0069
.0064
.0061
.0057
.0054
.0052
.0050
.0047
.0046

oeNeolNeoNoNoNoNoNoloNoNoloNoleoNeNololNoNoNoNoloNoNoNeoNoNeoNeNeNoNoNoNeoNoNoNoNoNoNoNoNoNoNeNeNoNeleNoNoNo oo NoNoRo oo RN oo R lola o)

.0008
.0009
.0009
.0009
.0009
.0009
.0009
.0010
.0010
.0010
.0010
.0011
.0011
.0011
.0011
.0012
.0012
.0012
.0013
.0013
.0014
.0014
.0015
.0015
.0016
.0017
.0017
.0018
.0019
.0020
.0021
.0023
.0024
.0026
.0028
.0039
.0041
.0046
.0046
.0046
.0046
.0046
.0046
.0046
.0046
.0046
.0045
.0029
.0025
.0022
.0020
.0018
.0016
.0015
.0014
.0013
.0012
.0012
.0011
.0010
.0010
.0010
.0009

[cNeoNoNecNoNoNoNoNoNoNoNoNoloNeoNeoloNoloNolNoloNoNoNoNoNeoNoNoNoNoNoNoNoNoNoNoNoNaoNoNoNoloNoNoNoRoNeNoNo e Nolole oo oo No N Ro o o)

.0033
.0034
.0035
.0035
.0036
.0037
.0037
.0038
.0039
.0040
.0041
.0042
.0043
.0044
.0045
.0047
.0047
.0049
.0050
.0053
.0054
.0056
.0058
.0061
.0062
.0066
.0068
.0072
.0075
.0080
.0083
.0090
.0094
.0104
.0110
.0154
.0164
.0193
.0215
.0278
.0327
.0520
.0775
.3506
.0399
.0242
.0176
.0117
.0099
.0087
.0077
.0Q70
.0064
.0059
.0055
.0051
.0048
.0046
.0043
.0041
.0040
.0038
.0036



213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275

[eNeNoNoNoNoNoNoNoNoNoNeoNeoNoNoNeoNoNoNoNoNoNoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNeNoNoleNoNeNolNolNoNeNolooNeNeloNooeololoololNoolole]

.0044
.0042
.0041
.0039
.0053
.0051
.0050
.0049
.0048
.0046
.0045
.0044
.0044
.0043
.0042
.0041
.0040
.0040
.0039
.0038
.0038
.0037
.0036
.0036
.0035
.0035
.0034
.0034
.0033
.0033
.0032
.0032
.0031
.0031
.0031
.0030
.0030
.0030
.0029
.0029
.0028
.0028
.0028
.0028
.0027
.0027
.0027
.0027
.0026
.0026
.0026
.0026
.0025
.0025
.0025
.0025
.0024
.0024
.0024
.0024
.0024
.0023
.0023

[eNeoNoNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNeoNoNoNoNoNoleoNollaNeoNoNeoNoNoNoReoNoRoNoNeoNoleNoNo oo Ne e lolNeNo ool ol oo oo o)

.0009
.0009
.0008
.0008
.0011
.0010
.0010
.0010
.0010
.0009
.0008%
.0009
.0008%
.0009
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005

[eNeoloNoNoNoNoNoNoNoNoNoNoNoNoNoNaoNoNoNoNaoNoNoNoNoNoNoNoNeoNoNeoNoNoNoNoNoNoNaNoNoNoNoNeNeoNoNoloNeNololeoleNo oo NoNoNolNoNo o Raoo)

.0035
.0034
.0033
.0031
.0042
.0041
.0040
.0039
.0038
.0037
.0036
.0035
.0035
.0034
.0033
.0033
.0032
.0032
.0031
.0030
.0030
.0029
.0029
.0029
.0028
.0028
.0027
.0027
.0027
.0026
.0026
.0025
.0025
.0025
.0025
.0024
.0024
.0024
.0023
.0023
.0023
.0023
.0022
.0022
.0022
.0022
.0021
.0021
.0021
.0021
.0021
.0020
.0020
.0020
.0020
.0020
.0020
.0019
.0019
.0019
.0019
.0019
.0019



276 0.0023 0.0005 0.0018
277 0.0023 0.0005 0.0018
278 0.0023 0.0005 0.0018
279 0.0023 0.0005 0.0018
280 0.0022 0.0005 0.0018
281 0.0022 0.0004 0.0018
282 0.0022 0.0004 0.0018
283 0.0022 0.0004 0.0017
284 0.0022 0.0004 0.0017
285 0.0022 0.0004 0.0017
286 0.0021 0.0004 0.0017
287 0.0021 0.0004 0.0017
288 0.0021 0.0004 0.0017
Total soil rain loss = 0.27(In)
Total effective rainfall = 1.55(In)
Peak flow rate in flood hydrograph = 72.22 (CFS)
B A L L 2 2 B o
24 - HOUR STORM
Runof £ Hydrograph

Hydrograph in 5 Minute intervals ((CFS))

Time (h+m) Volume Ac.Ft Q(CFSs) O 20.0 40.0 60.0 80
0+ 5 0.0001 0.02 Q | | | |
0+10 0.0010 0.13 Q | | | |
0+15 0.0034 0.34 @ | | | |
0+20 0.0075 0.60 Q | | i {
0+25 0.0127 0.76 Q | | I I
0+30 0.0185 0.84 Q | f | I
0+35 0.0246 0.8%9 Q I I | I
0+40 0.0308 0.90 Q | ! | |
0+45 0.0371 0.91 ¢ [ [ [ |
0+50 0.0434 0.92 Q I | I |
0+55 0.0498 0.93 Q I [ I i
1+ O 0.0562 0.93 Q | | | |
1+ 5 0.0626 0.93 @ | I | I
1+10 0.0691 0.94 Q | | [ I
1+15 0.0756 0.94 Q | | ! I
1+20 0.0821 0.94 Q I | I I
1+25 0.0886 0.95 0@ | | I |
1+30 0.0951 0.95 Q | ! |
1+35 0.1017 0.95 Q | I | |
1+40 0.1083 0.96 Q | | [ !
1+45 0.1149 0.96 Q ! | [ I
1+50 0.1216 0.96 O | | i I
1+55 0.1282 0.97 Q | | | |
2+ 0 0.1349 0.97 Q@ | | | |
2+ 5 0.1417 0.98 Q | | |
2+10 0.1484 0.98 Qv | i | |
2+15 0.1552 0.98 Qv [ i | i
2+20 0.1620 0.99 Qv [ | | i
2425 0.1688 0.99 Qv I I | !
2+30 0.1757 1.00 Qv | | | |
2+35 0.1826 1.00 oqv | [ I |
2+40 0.1895 1.00 qv | | I |
2+45 0.1964 1.01 ¢qv | l I I
2+50 0.2034 1.01 Qv | | | |
2+55 0.2104 1.02 Qv | | | |



3+ 0
3+ 5
3+10
3+15
3420
3+25
3430
3+35
3440
3445
3+50
3+55
4+ 0
4+ 5
4+10
4415
4420
4425
4+30
4435
4+40
4+45
4+50
4455
5+ 0
5+ 5
5+10
5+15
5+20
5425
5430
5+35
5+40
5+45
5450
5+55
6+ 0
6+ 5
6+10
6+15
6+20
6+25
6+30
6+35
6+40
6+45
6+50
6+55
7+ 0
7+ 5
7+10
7+15
7+20
7+25
7+30
7+35
7+40
7445
7+50
7455
8+ 0
8+ 5
8+10

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.2174
.2245
.2316
.2387
.2458
.2530
.2602
.2675
.2747
.2820
.289%4
.2968
.3042
.3116
.3191
.3266
.3341
.3417
.3493
.3570
.3647
.3724
.3801
.3879
.3958
.4037
.4116
.4195
.4275
.4356
.4436
.4518
.4599
.4681
.4764
. 4847
.4930
.5014
.5098
.5183
.5268
.5354
.5440
.5527
.5614
.5702
.5790
.5878
.5968
.6058
.6148
.6239
.6330
.6422
.6515
. 6608
.6702
.6796
.6891
.6987
.7083
.7180
.7278

PR PR R CER R R, R R REERRRPRRRRERRERPERRERPERERRERRPRRPRPRERPRPEREPERERRPRERRPRPRERERRERERRRERE

.02
.02
.03
.03
.04
.04
.05
.05
.06
.06
.07
.07
.08
.08
.09
.09
.10
.10
.11
.11
.12
.12
.13
.13
.14
.14
.15
.16
.16
.17
.17
.18
.19
.19
.20
.20
.21
.22
.22
.23
.24
.24
.25
.26
.27
.27
.28
.29
.30
.30
.31
.32
.33
.34
.34
.35
.36
.37
.38
.39
.40
.41
.42
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8+15
8+20
8+25
8+30
8+35
8+40
8+45
8+50
8+55
9+ 0
9+ 5
9+10
9+15
9+20
9+25
9+30
9+35
9+40
9+45
9+50
9+55
10+ 0O
10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10+50
10+55
11+ 0
11+ 5
11+10
11+15
11+20
11+25
11+30
11+35
11+40
11+45
11+50
11+55
12+ 0
12+ 5
12+10
12+15
12+20
12+25
12+30
12+35
12+40
12+45
12+50
12+55
13+ 0
13+ 5
13+10
13+15
13+20
13+25

PR PP R RRPEPRPRPRRPRPRPRRPR,RERRPRPRBERPRPRRERRRRPRRPEPRRERBER,RRPO00000000000000000000000O0

.1376
.7475
.7575
.7675
L1776
.7878
.7981
.8084
.8188
.8293
.8399
.8505
.8613
.8721
.8830
.8940
.9051
.9163
.9276
.9389
.9504
.9620
.9737
.9854
.9973
.0093
.0214
.0337
.0460
.0585
.0711
.0838
.0967
.1097
.1228
.1361
.1495
.1630
L1767
.1906
.2047
.2189
.2332
.2478
.2625
.2775
.2925
.3072
.3211
.3340
.3463
.3584
.3706
.3829
.3953
.4080
.4209
.4341
.4475
.4611
.4751
.4893
.5039

NN RPPRPRPRPRPRPRRERREOMNONNNNOMNNNNNNRRRRRBRRRHEERRREPRRRRPRRPREREREPRPRRPPERERRERRBREPRRERPRERRRE

.43
.44
.45
.46
.47
.48
.49
.50
.51
.52
.53
.55
.56
.57
.58

.61
.62
.64
.65
.67
.68
.70
.71
.73
.74
.76
.78
.79
.81
.83
.85
.87
.89
.91
.93
.95
.97
.99
.01
.04
.06
.09
.11
.14
.17
.18
.14

.87
.79
.76
.76
.78
.81
.84
.87
.91
.95
.98
.02
.07
.11
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13+30
13+35
13+40
13+45
13450
13+55
14+ O
14+ 5
14+10
14+15
14+20
14+25
14+30
14+35
14+40
14+45
14+50
14455
15+ 0
15+ 5
15+10
15+15
15+20
15+25
15+30
15435
15+40
15+45
15+50
15+55
16+ 0
16+ 5
16+10
16+15
16+20
16+25
16+30
16+35
16+40
16+45
16+50
16+55
17+ 0
17+ 5
17+10
17+15
17+20
17425
17+30
17+35
17+40
17+45
17+50
17+55
18+ 0
18+ 5
18+10
18+15
18+20
18+25
18+30
18+35
18+40

OO U OOUOOOUUD DSBS DRSS SN LSRN WWWNNNMNNNOMNNNONNNRE R, RRRRERRRERERRERRPERRBPRRE

.5187
.5340
.5495
.5655
.5819
.5987
.6160
.6337
.6520
.6709
.6904
.7106
.7315
.7531
.7756
.7990
.8234
.8489
.8756
.9037
.9333
.9647
.9982
.0342
.0745
.1208
.1749
.2374
.3104
.3981
.5104
.6853
.0036
.4568
.9542
.2967
.5025
.6278
.7022
. 7543
.7984
.8340
.8618
.8867
.9094
.9304
.9500
.9684
.9857
.0021
.0177
.0326
.0468
.0605
.0736
.0864
.0992
.1126
.1268
.1414
.1560
.1704
.1845
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.16
.21
.26
.32
.38
.44
.51
.58
.66
.74
.83

.03
.14
.27
.40
.54
.70
.88
.08

.56
.86
.24
.85
.72
.86
.08
.60
.72
.31
.40
.22
.79
.22
.74
.88
.20
.80
.57
.40
.17
.03
.62
.30
.05
.84
.67
.51
.38
.27
.16
.07
.98
.91
.85
.86
.94
.07
.12
.12
.09
.05
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18+45
18+50
18+55
19+ 0
19+ 5
19+10
19+15
19+20
19+25
19+30
19+35
19+40
19+45
19+50
19+55
20+ 0
20+ 5
20+10
20+15
20420
20+25
20+30
20+35
20+40
20+45
20450
20455
21+ 0
21+ 5
21+10
21+15
21+20
21+25
21+30
21435
21+40
21+45
21+50
21+55
22+ 0
22+ 5
22+10
22+15
22+20
22+25
22+30
22435
22440
22+45
22450
22+55
23+ 0
23+ 5
23+10
23415
23420
23425
23430
23435
23+40
23445
23450
23+55

OO oo o,

.1984
.2119
.2251
.2381
.2508
.2633
.2755
.2875
.2993
.3108
.3222
.3334
.3443
.3552
.3658
.3763
.3866
.3968
.4068
.4167
.4264
.4361
.4456
.4549
.4642
.4733
.4823
.4913
.5001
.5088
.5174
.5259
.5343
.5427
.5509
.5591
.5671
.5751
.5830
.5909
.5986
. 6063
.6139
.6214
.6289
.6363
.6436
.6509
.6581
.6653
.6724
.6794
.6863
.6933
.7001
.7069
.7136
.7203
.7270
.7336
.7401
.7466
.7530
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.01
.96
.92
.88
.85
.81
.77
.74
.71
.68
.65
.62
.60
.57
.55
.52
.50
.48
.46
.44
.42
.40
.38
.36
.34
.33
.31
.29
.28
.26
.25
.24
.22
.21
.20
.18
.17
.16
.15
.14
.13
.12
.10
.09
.08
.07
.06
.06
.05
.04
.03
.02
.01
.00
.00
.99
.98
.97
.96
.96
.95
.94
.94
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24+ 0
24+ 5
24+10
24+15
24+20
24+25
24+30
24+35
24+40
24+45
24+50
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.7594
.7656
L7711
.7750
L1772
L7782
.7786
.7788
.7789
.7790
.7790
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.93
.90
.79
.57
.31
.15
.07
.03
.01
.01
.00
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Unit Hydrograph Analysis
Copyright (c¢) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 04/28/17

B I o T o T L S

San Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1986

Program License Serial Number 6145

SCLa 19
UNIT HYDROGRAPH - 100 YEAR PROPOSED CONDITION
7180UNIHYDPROP

Storm Event Year = 100
Antecedent Moisture Condition = 3
English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Area averaged rainfall intensity isohyetal data:

Sub-Area Duration Isohyetal
(Ac.) (hours) (In)
Rainfall data for year 100
44.70 1 1.15

Rainfall data for year 100
44.70 6 1.80

Rainfall data for year 100
44.70 24 3.00

T A e T

*¥k¥xkk¥xk* Area-averaged max loss rate, Fm **xkxkkx

SCS curve SCS curve Area Area Fp(Fig C6) Ap Fm

No. (AMCII) NO. (AMC 3) (Ac.) Fraction (In/Hr) (dec.) (In/Hx)
69.0 86.2 44.70 1.000 0.262 0.100 0.026

Area-averaged adjusted loss rate Fm (In/Hr) = 0.026

*kkkkkkkx Area-Averaged low loss rate fraction, Yb *¥*xkikkdkik

Area Area SCS CN SCS CN S Pervious
(Ac.) Fract (AMC2) (AMC3) Yield Fr
4.47 0.100 69.0 86.2 1.60 0.559



40.23 0.900 98.0 98.0 0.20 0.923

Area-averaged catchment yield fraction, Y = 0.886

Area-averaged low loss fraction, Yb = 0.114

Direct entry of lag time by user

B 2 S O O O L o o 0 o o o o o
Watershed area = 44 .70 (Ac.)

Catchment Lag time = 0.227 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 36.7107

Hydrograph baseflow = 0.00(CFS)
Average maximum watershed loss rate(Fm
Average low loss rate fraction (Yb) =
VALLEY DEVELOPED S-Graph Selected

) = 0.026(In/Hr)
0.114 (decimal)

Computed peak 5-minute rainfall = 0.546(In)
Computed peak 30-minute rainfall = 0.934(In)
Specified peak l-hour rainfall = 1.150(In)
Computed peak 3-hour rainfall = 1.514(In)
Specified peak 6-hour rainfall = 1.800(In)
Specified peak 24-hour rainfall = 3.000(In)

Rainfall depth area reduction factors:

Using a total area of 44,70 (Ac.) (Ref: fig. E-4)

S-minute factor = 0.998 Adjusted rainfall = 0.545(In)
30-minute factor = 0.998 Adjusted rainfall = 0.932(In)
l-hour factor = 0.998 Adjusted rainfall = 1.148(In)
3-hour factor = 1.000 Adjusted rainfall = 1.513(In)
6-hour factor = 1.000 Adjusted rainfall = 1.800(In)
24-hour factor = 1.000 Adjusted rainfall = 3.000(In)

Unit Hydrograph
S a2 S o B o s

Interval 'S' Graph Unit Hydrograph
Number Mean values ((CFS))
(K = 540.59 (CFS))
1 2.642 14.283
2 16.580 75.348
3 42.485 140.038
4 71.795 158.448
5 87.633 85.619
6 94.824 38.875
7 97.876 16.495
8 98.756 4.760
9 99.417 3.572
10 100.000 3.153
Peak Unit Adjusted mass rainfall Unit rainfall
Number (In) (In)
1 0.5445 0.5445
2 0.6704 0.1259
3 0.7571 0.0867
4 0.8254 0.0682
5 0.8825 0.0571
6 0.9321 0.0496
7 0.9763 0.0441
8 1.0162 0.0399
9 1.0527 0.0365
10 1.0865 0.0338



11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
317
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
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.1180
L1476
.1709
.1930
.2139
.2338
.2527
.2709
.2883
.3051
.3212
.3367
.3518
.3663
.3805
.3942
. 4075
.4204
.4330
.4453
.4573
.4690
.4804
.4915
.5025
.5132
.5236
.5338
.5438
.5536
.5632
.5727
.5820
.5911
.6001
.6089
.6176
.6261
.6345
.6428
.6510
.6590
.6669
.6747
. 6825
.6901
.6976
. 7050
L7123
.7195
.7266
.7337
.7406
L7475
.7543
.7610
.7676
.1742
.7807
.7871
.7935
L7997
.8089

[eNoNoRoNoNoNoNoNoNoNoNoloNoloNoNoloNoNoNeNoNoloNeoNeNoloNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoloNeoNeBoNoNeNe e Nola ool ool oo RN o R i

.0315
.0296
.0234
.0220
.0209
.0199
.0190
.0182
.0174
.0167
.0161
.0156
.0150
.0146
.0141
.0137
.0133
.0129
.0126
.0123
.0120
.0117
.0114
.0112
.0109
.0107
.0104
.0102
.0100
.0098
.0096
.0095
.0093
.0091
.0090
.0088
.0087
.0085
.0084
.0083
.0082
.0080
.0079
.0078
.0077
.0076
.0075
.0074
.0073
.0072
.0071
.0070
.0070
.0069
.0068
.0067
.0066
.0066
.0065
.0064
.0064
.0063
.0092



74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
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.8180
.8270
.8360
.8448
.8536
.8624
.8710
.8796
.8881
.8966
.9050
.9133
.9215
.9298
.9379
. 9460
.9540
.9620
.9699
.9778
.9856
.9933
.0010
.0087
.0163
.0239
.0314

0388

.0463
.0536
.0610
.0682
.0755
.0827
.0898
.0969
.1040
.1110
.1180
.1250
.1319
.1388
.1456
.1524
.1591
.1659
.1726
.1792
.1858
.1924
.1990
.2055
.2120
.2184
.2249
L2312
.2376
.2439

.2502
.2565
.2627
.2689
.2751
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.0091
.0090
.0089
.0089
.0088
.0087
.0087
.0086
.0085
.0085
.0084
.0083
.0083
.0082
.0081
.0081
.0080
.0080
.0079
.0079
.0078
.0078
.0077
.0077
.0076
.0076
.0075
.0075
.0074
.0074
.0073
.0073
.0072
.0072
.0072
.0071
.0071
.0070
.0070
.0069
.0069
.0069
.0068
.0068
.0068
.0067
.0067
.0067
.0066
.0066
.0066
.0065
.0065
.0065
.0064
.0064
.0064
.0063
.0063
.0063
.0062
.0062
.0062



137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161l
162
163
164
165
166
167
le8
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
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.2813
.2874
.2935
.2996
.3056
.3116
.3176
.3236
.3295
.3354
.3413
.3471
.3530
.3588
.3646
.3703
.3761
.3818
.3875
.3931
.3988
.4044
.4100
.4156
L4211
.4266
.4322
.4376
.4431
. 4486
.4540
.4594
.4648
.4701
.4755
.4808
.4861
.4914
. 4967
.5019
.5071
.5124
.5176
.5227
.5279
.5330
.5381
.5432
.5483
.5534
.5584
.5635
.5685
.5735
.5785
.5834
.5884
.5933
.5983
.6032
.6080
.6129
.6178
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.0062
.0061
.0061
.0061
.0060
.0060
.0060
.0060
.0058
.0059
.0059
.0059
.0058
.0058
.0058
.0058
.0057
.0057
.0057
.0057
.0056
.0056
.0056
.0056
.0056
.0055
.0055
.0055
.0055
.0054
.0054
.0054
.0054
.0054
.0053
.0053
.0053
.0053
.0053
.0052
.0052
.0052
.0052
.0052
.0052
.0051
.0051
.0051
.0051
.0051
.0051
.0050
.0050
.0050
.0050
.0050
.0050
.0049
.0049
.0048
.0049
.0049
.0049



200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
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.6226
.6274
.6322
.6370
.6418
.6466
.6513
.6561
. 6608
. 6655
.6702
.6749
.6795
.6842
. 6888
.6935
. 6981
L7027
.7072
.7118
.7164
.7209
.7254
.7300
.7345
.7390
.7434
.7479
.7524
.7568
.7612
. 7657
.7701
.7745
.7788
.7832
.7876
.7919
L7962
.8006
.8049
.8092
.8135
.8178
.8220
.8263
.8305
.8348
.8390
.8432
.8474
.8516
.8558
.8599
.8641
.8683
.8724
.8765
.8807
.8848
.8889
.8930
.8970
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.0048
.0048
.0048
.0048
.0048
.0048
.0048
.0047
.0047
.0047
.0047
.0047
.0047
.0047
.0046
.0046
.0046
.0046
.0046
.0046
.0046
.0045
.0045
.0045
.0045
.0045
.0045
.0045
.0045
.0044
.0044
.0044
.0044
.0044
.0044
.0044
.0044
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0042
.0042
.0042
.0042
.0042
.0042
.0042
.0042
.0042
.0042
.0041
.0041
.0041
.0041
.0041
.0041
.0041
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263 2.9011 0.0041

264 2.9052 0.0041

265 2.9092 0.0041

266 2.9133 0.0040

267 2.9173 0.0040

268 2.9213 0.0040

269 2.9253 0.0040

270 2.9293 0.0040

271 2.9333 0.0040

272 2.9373 0.0040

273 2.9413 0.0040

274 2.9452 0.0040

275 2.9492 0.0040

276 2.9531 0.0039

277 2.9571 0.0039

278 2.9610 0.0039

279 2.9649 0.0039

280 2.9688 0.0039

281 2.9728 0.0039

282 2.9766 0.0039

283 2.9805 0.0039

284 2.9844 0.0039

285 2.9883 0.0039

286 2.9921 0.0039

287 2.9960 0.0039

288 2.9998 0.0038

Unit Unit Unit Effective

Period Rainfall Soil-Loss Rainfall

(number) (In) (In) (In)
1 0.0038 0.0004 0.0034
2 0.0039 0.0004 0.0034
3 0.0039 0.0004 0.0034
4 0.0039 0.0004 0.0034
5 0.0039 0.0004 0.0035
6 0.0039 0.0004 0.0035
7 0.0039 0.0004 0.0035
8 0.0039 0.0004 0.0035
9 0.0039 0.0004 0.0035
10 0.0040 0.0004 0.0035
11 0.0040 0.0005 0.0035
12 0.0040 0.0005 0.0035
13 0.0040 0.0005 0.0035
14 0.0040 0.0005 0.0036
15 0.0040 0.0005 0.0036
1o 0.0040 0.0005 0.0036
17 0.0041 0.0005 0.0036
18 0.0041 0.0005 0.0036
19 0.0041 0.0005 0.0036
20 0.0041 0.0005 0.0036
21 0.0041 0.0005 0.0037
22 0.0041 0.0005 0.0037
23 0.0042 0.0005 0.0037
24 0.0042 0.0005 0.0037
25 0.0042 0.0005 0.0037
26 0.0042 0.0005 0.0037
27 0.0042 0.0005 0.0037
28 0.0042 0.0005 0.0037
29 0.0042 0.0005 0.0038
30 0.0043 0.0005 0.0038
31 0.0043 0.0005 0.0038

0 0. 0



33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

87
88
89
80
91
92
93

94 -

95
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.0043
.0043
.0043
.0044
.0044
.0044
.0044
.0044
.0045
.0045
.0045
.0045
.0045
.0045
.0046
.0046
.0046
.0046
.0047
.0047
.0047
.0047
.0047
.0048
.0048
.0048
.0048
.0048
.0049
.0049
.0049
.0049
.0050
.0050
.0050
.0050
.0051
.0051
.0051
.0051
.0052
.0052
.0052
.0052
.0053
.0053
.0053
.0054
.0054
.0054
.0055
.0055
.0055
.0056
.0056
.0056
.0057
.0057
.0057
.0058
.0058
.0058
.0059
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.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0007
.0007
.0007
.0007
.0007

0.
0.
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0038
0038

.0039
.0039
.0038
.0039
.0039
.0039

0039
0040

.0040
.0040
.0040
.0040

0041
0041

.0041
.0041
.0041
.0041

0042
0042
0042

.0042
.0042
.0043
.0043

0043

.0043
.0043
.0044
.0044
.0044
.0044
.0044
.0045

0045

.0045
.0045
.0046
.0046
.0046
.0046
.0047

0047
0047
0047
0048
0048
0048
0048

.0049
.0049
.0049
.0050
.0050
.0050
.0050
.0051
.0051
.0051
.0052
.0052



96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
l4e
147
148
149
150
151
152
153
154
155
156
157
158
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.0059
.0060
.0060
.0060
.0061
.0061
.0062
.0062
.0062
.0063
.0063
.0064
.0064
.0065
.0065
.0066
.0066
.0067
.0067
.0068
.0068
.0069
.0069
.0070
.0071
.0072
.0072
.0073
.0073
.0074
.0075
.0076
.0076
.0077
.0078
.0079
.0079
.0080
.0081
.0082
.0083
.0084
.0085
.0086
.0087
.0088
.0089
.0080
.0091
.0063
.0064
.0065
.0066
.0067
.0068
.0070
.0070
.0072
.0073
.0075
.0076
.0078
.0079
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.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0009
.0009
.0009
.0009
.0009
.0009
.0009
.0009
.0009
.0009
.0010
.0010
.0010
.0010
.0010
.0010
.0010
.0Q10
.0007
.0007
.0007
.0007
.0008
.0008
.0008
.0008
.0008
.0008
.0009
.0009
.0009
.0009

[eNeoloNoNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoloNoNoNoNoNoNeoNeoNeoNoNoNeoNoNoNeNoNoNoNeoNoNeNoNoNoNoNoNoNoNoNoleleololoBeRoeleloRoloRoNoNeNeNeol

.0052
.0053
.0053
.0054
.0054
.0054
.0055
.0055
.0055
.0056
.0056
.0057
.0057
.0057
.0058
.0058
.0059
.0059
.0060
.0060
.0061
.0061
.0062
.0062
.0063
.0063
.0064
.0065
.0065
.0066
.0066
.0067
.0067
.0068
.0069
.0070
.0070
.0071
.0072
.0073
.0073
.0074
.0075
.0076
.0077
.0078
.0079
.0080
.0081
.0056
.0056
.0058
.0058
.0060
.0060
.0062
.0062
.0064
.0065
.0066
.0067
.0069
.0070



159
160
le6l
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
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.0082
.0083
.0085
.0087
.0090
.0091
.0095
.0096
.0100
.0102
.0107
.0109
.0114
.0117
.0123
.0126
.0133
.0137
.0146
.0150
.01lel
.0167
.0182
.0190
.0209
.0220
.0296
.0315
.0365
.0399
.0496
.0571
.0867
.1259
.5445
.0682
.0441
.0338
.0234
.0199
.0174
.0156
.0141
.0129
.0120
.0112
.0104
.0098
.0093
.0088
.0084
.0080
.0077
.0074
.0071
.0069
.0066
.0064
.0092
.0089
.0087
.0085
.0083

leNeoNeoNaoNeoNoNoNeoNoNoNoNeoNoNoNoNoNeoNoNoNeoNoNoNoNoNoNoNeNoNoNoNoNoNoNoNoNoRoNeoNololoNaololeBololoNeo o BeloleBoloolololeNoeloNeRoe)

.0009
.0009
.0010
.0010
.0010
.0010
.0011
.0011
.0011
.0012
.0012
.0012
.0013
.0013
.0014
.0014
.0015
.0016
.0017
.0017
.0018
.0019
.0021
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0020
.0018
.0016
.0015
.0014
.0013
.0012
.0011
L0011
.0010
.0010
.0009
.0009
.0008
.0008
.0008
.0008
.0007
.0010
.0010
.0010
.0010
.0009

leNeoNoNoNoNeoNoNoNoNoNoNoNoNeolNoNeNeNoNoloNeNoNoNRoeNoNeoNoNoNoNoNeNoNoNoNoNolaleNoNololole o lolNoNeoNelole oo oo lolololollololo NN o]

.0072
.0073
.0076
.0077
.0080
.0081
.0084
.0085
.0089
.0090
.0095
.0097
.0101
.0104
.0109
.0112
.0118
.0121
.0129
.0133
.0143
.0148
.0161
.0168
.0187
.0199
.0274
.0293
.0344
.0377
.0474
.0550
.0845
.1237
.5424
.0661
.0419
.0316
.0212
.0177
.0154
.0138
.0125
.0115
.0106
.0099
.0092
.0087
.0082
.0078
.0075
.0071
.0068
.0066
.0063
.0061
.0058
.0057
.0081
.0079
.0077
.0076
.0074



222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
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254
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257
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259
260
261
262
263
264
265
266
267
268
269
2170
271
272
273
274
275
276
277
278
279
280
281
282
283
284
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.0081
.0080
.0078
.0077
.0075
.0074
.0072
.0071
.0070
.0069
.0068
.0067
.0066
.0065
.0064
.0063
.0062
.0061
.0060
.0059
.0059
.0058
.0057
.0056
.0056
.0055
.0054
.0054
.0053
.0053
.0052
.0052
.0051
.0051
.0050
.0050
.0049
.0049
.0048
.0048
.0047
.0047
.0046
.0046
.0046
.0045
.0045
.0044
.0044
.0044
.0043
.0043
.0043
.0042
.0042
.0042
.0041
.0041
.0041
.0041
.0040
.0040
.0040
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.0008
.0009
.0009
.0009
.0009
.0008
.0008
.0008
.0008
.0008
.0008
.0008
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0007
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0006
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
.0005
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.0072
.0071
.0069
.0068
.0067
.0065
.0064
.0063
.0062
.0061
.0060
.0058
.0058
.0057
.0056
.0056
.0055
.0054
.0053
.0053
.0052
.0051
.0051
.0050
.0049
.0049
.0048
.0048
.0047
.0047
.0046
.0046
.0045
.0045
.0044
.0044
.0043
.0043
.0043
.0042
.0042
.0041
.0041
.0041
.0040
.0040
.0040
.0039
.0039
.0039
.0038
.0038
.0038
.0038
.0037
.0037
.0037
.0036
.0036
.0036
.0036
.0035
.0035



286 0.0039 0.0004 0.0035
287 0.0039 0.0004 0.0034
288 0.0039 0.0004 0.0034
Total soil rain loss = 0.24 (In)
Total effective rainfall = 2.76(In)
Peak flow rate in flood hydrograph = 114.05(CFS)
G U U N SV ARV U N SUSUL S UL LS UL UL S UF SR N U U SV 0SS RT USRS SEBY SN S S ATSE S SN S SN A SBY S
24 - HOUR STORM
Runof £ Hydrograph

Time (h+m) Volume Ac.Ft Q(CEFs) O 50.0 100.0 150.0 200.0
0+ 5 0.0003 0.05 @ | | | I
0+10 0.0024 0.31 0Q | | | |
0+15 0.0078 0.78 Q | | | |
0+20 0.0170 1.33 Q | | | |
0+25 0.0281 1.62 Q | | | |
0+30 0.0402 1.76 Q | i f |
0+35 0.0528 1.82 Q | | f [
0+40 0.0655 1.84 Q | | | {
0+45 0.0783 1.86 Q | | i I
0+50 0.0912 1.88 ¢Q | | ! |
0+55 0.1042 1.88 @ | | | |
1+ 0 0.1172 1.89 @ | | | |
1+ 5 0.1303 1.90 @ | | | |
1+10 0.1434 1.90 Q | | J |
1+15 0.1566 1.91 Q | | J I
1+20 0.1698 1.92 Q | | | |
1425 0.1831 1.92 Q | | | |
1+30 0.1964 1.93 Q | | | |
1+35 0.2097 1.94 Q | | | |
1+40 0.2231 1.95 0Q | | | |
1+45 0.2366 1.95 @ | i | |
1+50 0.2501 1.96 Q | f | I
1+55 0.2636 1.97 qv | | [ I
2+ 0 0.2772 1.97 Qv | | | |
2+ 5 0.2908 1.98 Qv | | | I
2+10 0.3045 1.99 Qv | | | |
2+15 0.3183 2.00 Qv | | I |
2+20 0.3321 2.00 qv | | | |
2+25 0.3459 2.01 qv | | | J
2430 0.3598 2.02 Qv | | | I
2+35 0.3738 2.03 oQv | I I I
2+40 0.3878 2.03 Qv | I I I
2+45 0.4019 2.04 Qv | | ! |
2+50 0.4160 2.05 Qv | | | |
2455 0.4302 2.06 Qv | | | I
3+ 0 0.4444 2.07 Qv | | [ |
3+ 5 0.4587 2.07 Qv | | I |
3+10 0.4730 2.08 Qv | | | |
3+15 0.4874 2.09 qv | f | |
3+20 0.5019 2.10 Qv | | i |
3425 0.5164 2.11 QV | f ! |
3430 0.5310 2.12 QV | | | |
3+35 0.5456 2.13 QV | | | |
3440 0.5603 2.13 QV | I ! !



3445
3450
3+55
4+ 0
4+ 5
4+10
4+15
4420
4425
4+30
4+35
4+40
4+45
4+50
4455
5+ 0
5+ 5
5+10
5+15
5+20
5+25
5+30
5435
5+40
5+45
5+50
5+55
6+ O
6+ 5
6+10
6+15
6+20
6+25
6+30
6+35
6+40
6+45
6+50
6+55
7+ 0
7+ 5
7410
7+15
7+20
7+25
7430
7435
7+40
7+45
7450
7+55
8+ 0
8+ 5
8+10
8+15
8+20
8+25
8+30
8+35
8+40
8+45
8+50
8+55
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.5751
.5899
.6048
.6197
.6348
.6498
.6650
.6802
.6955
.7108
L7262
L7417
.7573
L7729
.7886
.8044
.8202
.8362
.8521
.8682
.8844
.9006
.9169
.9333
.9498
.9663
.9830
.9997
.0165
.0334
.0504
.0674
.0846
.1018
.1192
.1367
.1542
.1718
.1896
.2074
.2253
.2434
.2615
.2798
.2981
.3166
.3352
.3539
.3727
.3916
.4106
.4298
.4481
.4685
.4880
.5077
.5275
.5474
.5675
.5877
. 6080
.6285
. 6492
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9+ 0
9+ 5
9+10
9+15
9+20
9+25
9430
9+35
9+40
9+45
9+50
9+55
10+ O
10+ 5
10+10
10+15
10+20
10+25
10+30
10+35
10+40
10+45
10+50
10+55
11+ 0
11+ 5
11+10
11+15
11+20
11+25
11+30
11+35
11440
11+45
11450
11+55
12+ 0
12+ 5
12+10
12+15
12420
12+25
12+30
12+35
12+40
12+45
12+50
12+55
13+ 0
13+ 5
13+10
13+15
13+20
13+25
13+30
13+35
13+40
13+45
13+50
13455
14+ 0
14+ 5
14+10
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.6699
.6909
.7120
.7332
.7540
L7762
L7979
.8198
.8419
.8641
.8865
.9092
.9320
.9550
.9782
.0015
.0251
.0490
.0730
.0972
.1217
.1464
L1713
.1965
.2220
.2476
.2736
.2998
.3263
.3531
.3802
.4075
.4352
.4632
.4915
.5202
.5492
.5783
.6065
.6324
.6559
.6782
.7001
L7221
.7444
.7670
.7899
.8133
.8371
.8614
.8862
.9114
.9372
.9636
.9905
.0181
.0463
.0752
.1048
.1352
.1664
.1885
.2316
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.02
.04
.06
.08
.11
.13
.16
.18
.21
.23
.26
.28
.31
.34
.37
.40
.43
.46
.49
.52
.55
.59
.62
.66
.69
.73
.17
.81
.85
.89
.93
.97
.02
.07
.11
.16
.21
.23
.08
.77
.41
.23
.18
.19
.24
.28
.33
.39
.46
.52
.60
.67
.75
.83
.91
.00
.10
.19
.30
.41
.53
.66
.80

ol oRoRoRoNoNoRoRoRoNeR ool ol oN ool oRoRoRoRoloRoRoNoRoRoloRol ol oo oRolocholohoRololohojohohoholchoholohchojohofoRoloRoRoRoloho)

<< < <<S<

<< << <<«

<< << <<<K<S<<

SS=======_

<< <L <KL <



14+15
14420
14425
14+30
14+35
14+40
14+45
14450
14+55
15+ 0
15+ 5
15+10
15+15
15420
15+25
15430
15+35
15+40
15+45
15+50
15+55
16+ 0
16+ 5
16+10
16+15
16420
16+25
16+30
16+35
16+40
16+45
16+50
16+55
17+ 0
17+ 5
17+10
17+15
17+20
17425
17+30
17435
17440
17445
17+50
17+55
18+ 0
18+ 5
18+10
18+15
18+20
18+25
18+30
18435
18+40
18+45
18450
18+55
19+ 0
19+ 5
19+10
19+15
19420
19425
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.2657
.3010
.3374
.3752
.4143
.4549
.4971
.5412
.5872
.6354
.6861
.7396
.7963
.8568
.9223
.9960
.0812
.1807
.2950
4272
.5836
.7810
.0841
.6354
.4046
.1901
.6874
.9798
.1568
.2664
.3529
.4251
.4790
.5269
.5703
.6101
.6471
.6817
L7142
.7449
L7741
.801¢9
.8284
.8538
.8783
.9018
.9247
.9482
.9735
.0009
.0291
.0574
.0852
.1126
.1393
.1656
.1914
.2166
.2414
.2657
.2895
.3130
.3360
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.95
.12
.29
.48

.90
.13
.40
.68
.00
.36
77
.23
.79
.51
.70
.37
.46
.59
.19
.72
.66

.05
111.
114.
.22
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.70
.91
.56
.49
.82
.95
.30
.79
.37
.02
.72
.46
.23
.03
.85
.69
.55
.41
.33
.41
.67
.98
.10
.10
.05
.97
.89
.82
.74
.66
.59
.53
.46
.40
.35
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19+30 9.3587 3.2 Q ! I | v [
19+35 9.3809 3.24 Q | | | \Y |
19+40 9.4029 3.19 Q | | | \Y |
19445 9.4245 3.14 Q I [ [ \ I
19+50 9.4458 3.0 @ | | | \ |
19455 9.4667 3.04 Q | ! | v !
20+ 0 9.4874 3.00 Q J | | v !
20+ 5 9.5078 2.96 Q I I } \ !
20+10 9.5278 2.92 Q | | | v o
20+15 9.54717 2.88 Q | | | v o
20+20 9.5672 2.84 Q | | f v o
20+25 9.5865 2.80 Q | | | v o
20+30 9.6056 2.77 Q | | | v o
20+35 9.6244 2.73 Q i | | v
20+40 9.6430 2.70 Q | | | v o
20+45 9.6614 2.67 Q | | | v o
20+50 9.6796 2.64 Q | | | v o
20+55 9.6975 2.61 Q | [ | v o
21+ 0 9.7153 2.58 Q I ! | v o
21+ 5 9.7328 2.55 Q I i | v o
21+10 9.7502 2.52 Q | ! | v o
21+15 9.7674 2.49 Q | i [ v
21420 9.7844 2.47 Q | I | v |
21+25 9.8012 2.44 Q | | i v |
21+30 9.8179 2.42 Q | | | v |
21435 9.8344 2.3%9 ¢ f | i v
21+40 9.8507 2.37 Q [ | | v
21+45 9.8668 2.35 Q I ! I v
21+50 9.8829 2.32 Q | | | v
21+55 9.8987 2.30 Q i | ! v
22+ 0 9.9144 2.28 Q | | ! v
22+ 5 9.9300 2.26 Q | | | A\
22+10 9.9454 2.24 Q | | | V|
22+15 9.9607 2.22 Q | | | v
22+20 9.9759 2.20 Q [ | J Vo
22+25 9.9909 2.18 ©Q I I I v
22+30 10.0058 2.16 ¢ | | | V|
22+35 10.0206 2.15 Q | [ | v
22+40 10.0352 2.13 ¢Q I | | V|
22+45 10.0498 2.11 Q | | | Vi
22+50 10.0642 2.09 @ I [ | Vi
22+55 10.0785 2.08 Q | I | Vi
23+ 0 10.0927 2.06 Q I [ | Vi
23+ 5 10.1067 2.04 Q | | | "4
23+10 10.1207 2.03 Q | | | vi
23+15 10.1346 2.01 Q | | | Vi
23+20 10.1483 2.00 Q@ ! [ | A
23+25 10.1620 1.98 0Q I [ | Vi
23+30 10.1755 1.97 Q | [ | Vi
23+35 10.1890 1.95 @ | | | Vi
23+40 10.2023 1.94 Q I | | A
23+45 10.2156 1.93 Q I | | Vi
23+50 10.2288 1.91 ¢ I | I Vi
23+55 10.2418 1.90 ©Q | | | Vi
24+10 10.2781 1.56 Q | | | V|
24+15 10.2855 1.07 Q | | | Al
24+20 10.2891 0.52 @ | | | Vi
24+25 10.2907 0.23 @ | | | Vi
24+30 - 10.2913 0.10 Q I | I A
24+35 10.2916 0.04 ¢ I I i Vi
24+40 10.2918 0.02 @ | | [ Vi
24+45 10.2919 0.01 ¢ l | | \



Appendix D
Routing Analysis
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FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (c) CIVILCADD/CIVILDESIGN, 1983 - 2005
Study date: 09/06/17

SCLA LOT 19
10yr ROUTING STUDY - PROPOSED CONDITION
7180ROUTINGI1O

kkkkkkkhkkkkkkkkkxk*k**x HYDROGRAPH INFORMATION Kk gk ko ok e deok ke k ok ke ok ok ok ok ok kok

From study/file name: 7180UH10.rte
****************************HYDROGRAPH DATA****************************

Number of intervals = 298

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 72.223 (CFS)
Total volume = 5.779 (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

% Je K ek Kk de Kk ok de koK kK ke sk gk sk S K gk ke ks ke ke ke ke ke ke ok ok gk ke dk dk e ke ke ok ke ok ok gk ke ok sk ok ok Kk ok sk ok R ke ke ok ke ok Kk k ke K

B I o e o A s L S L s o O O S L T o o S S
Process from Point/Station 6.000 to Point/Station 7.000
**xx% RETARDING BASIN ROUTING ****

User entry of depth-outflow-storage data

Total number of inflow hydrograph intervals = 298

Hydrograph time unit = 5.000 (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
1.000 1.129 0.001 1.129 1.129
2.000 2.408 0.002 2.408 2.408
3.000 3.840 46.600 3.680 4.000
4,000 5.428 81.700 5.147 5.709
5.000 7.174 100.100 6.829 7.519
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Hydrograph Detention Basin Routing
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25.750 0.00 0.02 2.409 O | | | | 2.00
25.833 0.00 0.02 2.408 O | ! I | 2.00
25.917 0.00 0.01 2.408 O [ I | | 2.00
26.000 0.00 0.01 2.408 O i | | | 2.00
26.083 0.00 0.01 2.408 O | | | | 2.00
26.167 0.00 0.01 2.408 O | | | | 2.00
26.250 0.00 0.01 2.408 O | | | | 2.00
26.333 0.00 0.00 2.408 O | | I [ 2.00
26.417 0.00 0.00 2.408 O | | | [ 2.00
26.500 0.00 0.00 2.408 O | | I | 2.00
26.583 0.00 0.00 2.408 O [ | | | 2.00
26.667 0.00 0.00 2.408 O [ | | | 2.00
26.750 0.00 0.00 2.408 O ! | | | 2.00
26.833 0.00 0.00 2.408 © | | | [ 2.00
26.917 0.00 0.00 2.408 O | i ! | 2.00
27.000 0.00 0.00 2.408 O I | | | 2.00
27.083 0.00 0.00 2.408 O | | I ! 2.00
27.167 0.00 0.00 2.408 O | | | | 2.00
27.250 0.00 0.00 2.408 O | f | | 2.00
27.333 0.00 0.00 2.408 O | i | [ 2.00
27.417 0.00 0.00 2.408 O [ | | | 2.00
27.500 0.00 0.00 2.408 O I I | | 2.00
27.583 0.00 0.00 2.408 © | | | | 2.00
27.667 0.00 0.00 2.408 O I I ! | 2.00
27.750 0.00 0.00 2.408 O | ] | | 2.00
27.833 0.00 0.00 2.408 O | [ | | 2.00
166.333 0.00 0.00 2.385 O | | I | 1.98
166.417 0.00 0.00 2.385 O | | I | 1.98
166.500 0.00 0.00 2.385 O | [ | | 1.98
166.583 0.00 0.00 2.385 O | | I | 1.98
166.667 0.00 0.00 2.385 O [ | | | 1.98
Remaining water in basin = 2.38 (Ac.Ft)

hhkkkkkkkhkhkkkkhkkkdhhkkkddk*xxx*HYDROGRAPH DATA***kkkkhkdkkkkhkkhkkkkhkdkkkhkhkdkkkk

Number of intervals = 2001

Time interval = 5.0 (Min.)
Maximum/Peak flow rate = 37.089 (CFS)
Total volume = 3.394 (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

khkhkhkhkkhkhkhkhhdkhhhhhdrhhhhdbhhkdkhhhhhkdhkhkhkhkhhkhkkhdhkrhkhkhkhddrbhkdbrhkkhkkhkkhkhkkdkhdkx



FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 09/08/17

SCLA LOT 19
100 yr ROUTING STUDY - PROPOSED CONDITION
7180ROUTING

khkkkkkkdkkhkkkkkkkkkkxk*x HYDROGRAPH INFORMATION khkhkhkdkhkhkkhkhkkkkkhkhkhkhkkkx

From study/file name: 7180UH100.rte

*kkokkhkkkkhkkdkhkkxkkhkkdkkkhkkxxx*xHYDROGRAPH DATA***‘k************************

Number of intervals = 297

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 114.052 (CFS)
Total volume = 10.292 (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

% Kk Kk oKk sk ok Kk sk ke ke ke ko ok ke ke ok ke ket sk ok ke ke ke ok sk ok ke gk K ok sk ke ok sk ke ke ok ok ke ok ke ok sk ok e ok e ok sk ko ok ke ke ok ok ke ke ok

B B 2 s e o o o L L L
Process from Point/Station 6.000 to Point/Station 7.000
*%%% RETARDING BASIN ROUTING ****

User entry of depth-outflow-storage data

Total number of inflow hydrograph intervals = 297

Hydrograph time unit = 5.000 (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) (CES) (Ac.Ft) (Ac.Ft)
0.000 0.000 0.000 0.000 0.000
1.000 1.129 0.001 1.129 1.129
2.000 2.408 0.002 2.408 2.408
3.000 3.840 46.600 3.680 4.000
4.000 5.428 81.700 5.147 5.709
5.000 7.174 100.100 6.829 7.519



Hydrograph Detention Basin Routing

Graph values: 'I'= unit inflow; 'O'=outflow at time shown

Time Inflow Outflow Storage Depth
(Hours) (CFS) (CFS) (Ac.Ft) .0 28.5 57.03 85.54 114.05 (Ft.)
0.083 0.05 0.00 0.000 © - | | | 0.00
0.167 0.31 0.00 0.001 © | | | | 0.00
0.250 0.78 0.00 0.005 O | | l I 0.00
0.333 1.33 0.00 0.012 © | | | | 0.01
0.417 1.62 0.00 0.023 © [ | l | 0.02
0.500 1.76 0.00 0.034 © { | | | 0.03
0.583 1.82 0.00 0.047 0O | | i | 0.04
0.667 1.84 0.00 0.059 © | | | | 0.05
0.750 1.86 0.00 0.072 © | | | | 0.06
0.833 1.88 0.00 0.085 0 I | I | 0.08
0.917 1.88 0.00 0.098 © | | | [ 0.09
1.000 1.89 0.00 0.111 © | | | I 0.10
1.083 1.90 0.00 0.124 © | | | | 0.11
1.167 1.90 0.00 0.137 © | | | | 0.12
1.250 1.91 0.00 0.150 © f [ l | 0.13
1.333 1.92 0.00 0.163 © | | | | 0.14
1.417 1.92 0.00 0.176 © ! | | | 0.16
1.500 1.93 0.00 0.180 o© | | | | 0.17
1.583 1.94 0.00 0.203 © I | | | 0.18
1.667 1.95 0.00 0.216 © I l ! [ 0.19
1.750 1.95 0.00 0.230 © | i ' | [ 0.20
1.833 1.96 0.00 0.243 © | | | ! 0.22
1.917 1.97 0.00 0.257 O | | | | 0.23
2.000 1.97 0.00 0.270 © | | t I 0.24
2.083 1.98 0.00 0.284 O | | [ | 0.25
2.167 1.99 0.00 0.298 © [ | l | 0.26
2.250 2.00 0.00 0.311 © [ | [ i 0.28
2.333 2.00 0.00 0.325 © | | | | 0.29
2.417 2.01 0.00 0.339 © | | | | 0.30
2.500 2.02 0.00 0.353 0 I | | | 0.31
2.583 2.03 0.00 0.367 O | | | | 0.32
2.667 2.03 0.00 0.381 © I | ! | 0.34
2.750 2.04 0.00 0.395 0 | | | | 0.35
2.833 2.05 0.00 0.409 © | ! I | 0.36
2.917 2.06 0.00 0.423 0 | | | I 0.37
3.000 2.07 0.00 0.437 © | | | | 0.39
3.083 2.07 0.00 0.451 © [ | | | 0.40
3.167 2.08 0.00 0.466 O | | | | 0.41
3.250 2.09 0.00 0.480 © | | | | 0.43
3.333 2.10 0.00 0.495 0O | | | | 0.44
3.417 2.11 0.00 0.509 © f ! l | 0.45
3.500 2.12 0.00 0.524 © | | | | 0.46
3.583 2.13 0.00 0.538 © i i [ | 0.48
3.667 2.13 0.00 0.553 © f | [ [ 0.49
3.750 2.14 0.00 0.568 © | | | | 0.50
3.833 2.15 0.00 0.582 0O | | [ | 0.52
3.917 2.16 0.00 0.597 © | | | | 0.53
4.000 2.17 0.00 0.612 © | | l | 0.54
4.083 2.18 0.00 0.627 © | | | | 0.56
4.167 2.19 0.00 0.642 © [ | | [ 0.57
4.250 2.20 0.00 0.657 © | | | | 0.58
4.333 2.21 0.00 0.672 © | | l | 0.60
4.417 2.22 0.00 0.688 © | | | | 0.61
4.500 2.23 0.00 0.703 © | | | | 0.62
4.583 2.24 0.00 0.718 © | | | | 0.64
4.667 2.25 0.00 0.734 © | | | | 0.65
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25.750 0.00 0.04 2.409 O | | | | 2.00
25.833 0.00 0.03 2.409 O | | | | 2.00
25.917 0.00 0.02 2.409 O | | I f 2.00
26.000 0.00 0.02 2.409 O i ! | I 2.00
26.083 0.00 0.02 2.408 © I | | I 2.00
26.167 0.00 0.01 2.408 O | ! | | 2.00
26.250 0.00 0.01 2.408 © | | | | 2.00
26.333 0.00 0.01 2.408 O | I ! I 2.00
26.417 0.00 0.01 2.408 O | | | | 2.00
26.500 0.00 0.01 2.408 O | | | I 2.00
26.583 0.00 0.00 2.408 O | | I I 2.00
26.667 0.00 0.00 2.408 O | | | | 2.00
26.750 0.00 0.00 2.408 O | | | | 2.00
26.833 0.00 0.00 2.408 O | I | f 2.00
26.917 06.00 0.00 2.408 O | | | | 2.00
27.000 0.00 0.00 2.408 O | I ! | 2.00
166.167 0.00 0.00 2.385 O | | I | 1.98
166.250 0.00 0.00 2.385 O i | | | 1.98
166.333 0.00 0.00 2.385 O I | I | 1.98
166.417 0.00 0.00 2.385 O | f ! f 1.98
166.500 0.00 0.00 2.385 O | | I [ 1.98
166.583 0.00 0.00 2.385 O | I | f 1.98
166.667 0.00 0.00 2.385 O | | f ! 1.98
Remaining water in basin = 2.38 (Ac.Ft)

ek de ke ok ok ek de ke deok ke ok ok deok ok ke ok ok ok ok k x HYDROGRAPH DATA*X **kkkdkdhkhkkhkkhkhkkkkhkhkkdkhhkxk

Number of intervals = 2001

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 59.165 (CFS)
Total volume = 7.907 (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

hhkdkhkdkdkdkhkddkdkdhdhhhhkhkhkhkkkkhkdkhkhkhkddhhkhhkhkhkhhhkhkhkhhkhkkhkhkhkkkhhkkkddokdhkhkhdkkkhkdhdkkx



Appendix E
Soil Group Map and Isohyetal Map
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