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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: 06/05/19

JN6054 RATIONAL STUDY

PRE-DEVELOPED CONDITION

10YR STORM
DA 1

KK KA K KKK Hydrology Study Control Information ****xkxkkkk
Rational hydrology study storm event year is 10.0
Computed rainfall intensity:
Storm year = 10.00 1 hour rainfall = 0.950 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 2

e o O T s s A o o S B T o o S L R o o o o o o SRR ER S S S
Process from Point/Station 1.000 to Point/Station 2.000
*xxk INITIAL AREA EVALUATION ****

RESIDENTIAL (1 acre lot)

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.8000 Max loss rate (Fm)= 0.782 (In/Hr)
Initial subarea data:

Initial area flow distance = 302.000(Ft.)

Top (of initial area) elevation = 1159.000(Ft.)

Bottom (of initial area) elevation = 1154.900(Ft.)

Difference in elevation = 4.100(Ft.)

Slope = 0.01358 s (%)= 1.36

TC = k(0.469)*[ (length”3)/ (elevation change)]70.2

Initial area time of concentration = 10.880 min.

Rainfall intensity = 2.646(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.634
Subarea runoff = 2.768 (CFS)

Total initial stream area = 1.650 (Ac.)
Pervious area fraction = 0.800
Initial area Fm value = 0.782 (In/Hr)

T o o B T o S T B L I o o B o I T
Process from Point/Station 2.000 to Point/Station 3.000
*x k% TMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1154.900(Ft.)
Downstream point elevation = 1150.100(Ft.)
Channel length thru subarea = 294.000 (Ft.)
Channel base width = 40.000(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 = 3.561 (CFS)
Manning's 'N' = 0.025



Maximum depth of channel = 0.400 (Ft.)

Flow (q) thru subarea = 3.561 (CFS)

Depth of flow = 0.067(Ft.), Average velocity = 1.143(Ft/s)
Channel flow top width = 53.350 (Ft.)

Flow Velocity = 1.14 (Ft/s)

Travel time = 4.29 min.

Time of concentration = 15.17 min.

Critical depth = 0.060(Ft.)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 67.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.578(In/Hr)
Rainfall intensity = 2.168(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.616

Subarea runoff = 1.508(CFS) for 1.550 (Ac.)

Total runoff = 4.276 (CFS)

Effective area this stream = 3.20 (Ac.)

Total Study Area (Main Stream No. 1) = 3.20(Ac.)

Area averaged Fm value = 0.683(In/Hr)

Depth of flow = 0.074 (Ft.), Average velocity = 1.217(Ft/s)
Critical depth = 0.066(Ft.)

End of computations, Total Study Area = 3.20 (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) = 0.897
Area averaged SCS curve number = 49.0



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: 06/05/19

RATIONAL STUDY

PRE-DEVELOPED CONDITION

10YR STORM
DA 2

KK KA K KKK Hydrology Study Control Information ****xxxxxxx
Rational hydrology study storm event year is 10.0
Computed rainfall intensity:
Storm year = 10.00 1 hour rainfall = 0.950 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 2

e o O T s s A o o S B T o o S L R o o o o o o SRR ER S S S
Process from Point/Station 11.000 to Point/Station 12.000
*xxk INITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 67.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.578 (In/Hr)
Initial subarea data:

Initial area flow distance = 203.000(Ft.)

Top (of initial area) elevation = 1152.100(Ft.)

Bottom (of initial area) elevation = 1149.600(Ft.)

Difference in elevation = 2.500 (Ft.)

Slope = 0.01232 s(%)= 1.23

TC = k(0.525)*[ (length”3)/ (elevation change)]”0.2

Initial area time of concentration = 10.594 min.

Rainfall intensity = 2.689(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.706
Subarea runoff = 0.760 (CFS)

Total initial stream area = 0.400 (Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.578 (In/Hr)

End of computations, Total Study Area = 0.40 (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 = 67.0



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: 06/05/19

JN6054 RATIONAL STUDY

PRE-DEVELOPED CONDITION

100YR STORM

DA 1

Kok ko ok ok ko k Hydrology Study Control Information *****xkxxx*

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

Storm year = 100.00 1 hour rainfall = 1.400 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

e o O T s s A o o S B T o o S L R o o o o o o SRR ER S S S
Process from Point/Station 1.000 to Point/Station 2.000
*xxk INITIAL AREA EVALUATION ****

RESIDENTIAL (1 acre lot)

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.8000 Max loss rate (Fm)= 0.628 (In/Hr)
Initial subarea data:

Initial area flow distance = 302.000(Ft.)

Top (of initial area) elevation = 1159.000(Ft.)

Bottom (of initial area) elevation = 1154.900(Ft.)

Difference in elevation = 4.100(Ft.)

Slope = 0.01358 s(%)= 1.36

TC = k(0.469)*[ (length”3)/ (elevation change)]”0.2

Initial area time of concentration = 10.880 min.

Rainfall intensity = 3.900 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.755
Subarea runoff = 4.859 (CFS)

Total initial stream area = 1.650 (Ac.)
Pervious area fraction = 0.800
Initial area Fm value = 0.628 (In/Hr)

O T o e o o S L T o e SOt i s L B S o0 o ot o o o o S SN EN S A A
Process from Point/Station 2.000 to Point/Station 3.000
*x*%% TMPROVED CHANNEIL TRAVEL TIME **x**

Upstream point elevation = 1154.900(Ft.)
Downstream point elevation = 1150.100(Ft.)
Channel length thru subarea = 294.000 (Ft.)
Channel base width = 40.000 (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 = 6.556 (CFS)



Manning's 'N' = 0.025

Maximum depth of channel = 0.400(Ft.)

Flow(g) thru subarea = 6.556 (CFS)

Depth of flow = 0.095(Ft.), Average velocity = 1.402 (Ft/s)
Channel flow top width = 58.904 (Ft.)

Flow Velocity = 1.40(Ft/s)

Travel time = 3.49 min.

Time of concentration = 14.37 min.

Critical depth = 0.087(Ft.)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 67.00

Adjusted SCS curve number for AMC 3 = 84.60

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.290(In/Hr)
Rainfall intensity = 3.300(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.773

Subarea runoff = 3.307(CFS) for 1.550 (Ac.)

Total runoff = 8.166 (CFS)

Effective area this stream = 3.20(Ac.)

Total Study Area (Main Stream No. 1) = 3.20(Ac.)

Area averaged Fm value = 0.464 (In/Hr)

Depth of flow = 0.107(Ft.), Average velocity = 1.506(Ft/s)
Critical depth = 0.100(Ft.)

End of computations, Total Study Area = 3.20 (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) = 0.897
Area averaged SCS curve number = 49.0



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: 06/05/19

RATIONAL STUDY

PRE-DEVELOPED CONDITION

100YR STORM

DA 2

Kok ko ok ok ko k Hydrology Study Control Information *****xkxxx*

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

Storm year = 100.00 1 hour rainfall = 1.400 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

e o O T s s A o o S B T o o S L R o o o o o o SRR ER S S S
Process from Point/Station 11.000 to Point/Station 12.000
*xxk INITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 67.00

Adjusted SCS curve number for AMC 3 = 84.60

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.290 (In/Hr)
Initial subarea data:

Initial area flow distance = 203.000(Ft.)

Top (of initial area) elevation = 1152.100(Ft.)

Bottom (of initial area) elevation = 1149.600(Ft.)

Difference in elevation = 2.500 (Ft.)

Slope = 0.01232 s(%)= 1.23

TC = k(0.525)*[(length”3)/ (elevation change)]”0.2

Initial area time of concentration = 10.594 min.

Rainfall intensity = 3.963(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.834
Subarea runoff = 1.322(CFS)

Total initial stream area = 0.400 (Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.290(In/Hr)

End of computations, Total Study Area = 0.40 (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 = 67.0
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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: 06/07/19

JN6054 RATIONAL STUDY

POST-DEVELOPED CONDITION

10YR STORM

KKK K A KK kK Hydrology Study Control Information **#*#**x*xxx%
Rational hydrology study storm event year is 10.0
Computed rainfall intensity:
Storm year = 10.00 1 hour rainfall = 0.950 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 2

I o o B S T T o o L L B B o e o o = " S AN RSN EN A A
Process from Point/Station 1.000 to Point/Station 2.000
*xx*% INITIAL AREA EVALUATION ****

RESIDENTIAL (1 acre lot)

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.8000 Max loss rate (Fm)= 0.782 (In/Hr)
Initial subarea data:

Initial area flow distance = 301.000(Ft.)

Top (of initial area) elevation = 1158.800(Ft.)

Bottom (of initial area) elevation = 1153.700(Ft.)

Difference in elevation = 5.100(Ft.)

Slope = 0.01694 s (%)= 1.69

TC = k(0.469)*[ (length”3)/ (elevation change)]”0.2

Initial area time of concentration = 10.394 min.

Rainfall intensity = 2.720(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.641
Subarea runoff = 1.168 (CFS)

Total initial stream area = 0.670 (Ac.)
Pervious area fraction = 0.800
Initial area Fm value = 0.782 (In/Hr)

+++++++++++t++t R
Process from Point/Station 2.000 to Point/Station 3.000
** %% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*xx*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.240 (Ft.), Average velocity = 1.728 (Ft/s)
*x*xxx*x Trregular Channel Data ***xxxdkrrx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 0.50
2 0.02 0.00

3 1.50 0.11



4 40.00 0.50

Manning's 'N' friction factor = 0.013
Sub-Channel flow = 1.909 (CFS)

! ! flow top width = 14.292 (Ft.)

' ' velocity= 1.728(Ft/s)

! ! area = 1.105(Sqg.Ft)

! ! Froude number = 1.095
Upstream point elevation = 1153.700(Ft.)
Downstream point elevation = 1148.820(Ft.)
Flow length = 688.000(Ft.)

Travel time = 6.64 min.

Time of concentration = 17.03 min.

Depth of flow = 0.240 (Ft.)

Average velocity = 1.728(Ft/s)

Total irregular channel flow = 1.909 (CFS)

Irregular channel normal depth above invert elev. = 0.240 (Ft.)
Average velocity of channel (s) = 1.728 (Ft/s)

Adding area flow to channel
RESIDENTIAL(5 - 7 dwl/acre)

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.5000 Max loss rate (Fm)= 0.489 (In/Hr)
Rainfall intensity = 2.022 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.639

Subarea runoff = 1.415(CFS) for 1.330(Ac.)

Total runoff = 2.583 (CFS)

Effective area this stream = 2.00(Ac.)

Total Study Area (Main Stream No. 1) = 2.00 (Ac.)

Area averaged Fm value = 0.587 (In/Hr)

Depth of flow = 0.258(Ft.), Average velocity = 1.858(Ft/s)

e e  E E E  t ok I o o o T B B L A a o o S T e s
Process from Point/Station 1.000 to Point/Station 3.000
*Kx k% CONFLUENCE OF MAIN STREAMS ***x*

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 2.000 (Ac.)

Runoff from this stream = 2.583 (CFS)

Time of concentration = 17.03 min.

Rainfall intensity = 2.022(In/Hr)

Area averaged loss rate (Fm) = 0.5872 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.6005

Program is now starting with Main Stream No. 2

+++++++++
Process from Point/Station 11.000 to Point/Station 12.000
** %% TINITIAL AREA EVALUATION **x**

RESIDENTIAL (1 acre 1lot)

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00



Pervious ratio(Ap) = 0.8000 Max loss rate (Fm)= 0.782 (In/Hr)
Initial subarea data:

Initial area flow distance = 300.000 (Ft.)

Top (of initial area) elevation = 1158.800(Ft.)

Bottom (of initial area) elevation = 1153.700(Ft.)

Difference in elevation = 5.100(Ft.)

Slope = 0.01700 s(%)= 1.70

TC = k(0.469)*[ (length”3)/ (elevation change)]”70.2

Initial area time of concentration = 10.374 min.

Rainfall intensity = 2.723(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.641
Subarea runoff = 1.712 (CFS)

Total initial stream area = 0.980 (Ac.)
Pervious area fraction = 0.800
Initial area Fm value = 0.782 (In/Hr)

B I T o B B T o o T o E T B I o o o o B
Process from Point/Station 12.000 to Point/Station 13.000
** %% TMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1153.300(Ft.)
Downstream point elevation = 1152.650(Ft.)
Channel length thru subarea = 128.000 (Ft.)
Channel base width = 2.000(Ft.)

Slope or 'Z' of left channel bank = 0.000
Slope or 'Z' of right channel bank = 0.000
Manning's 'N' = 0.013

Maximum depth of channel = 0.500(Ft.)
Flow(g) thru subarea = 1.712 (CFS)

Depth of flow = 0.286 (Ft.), Average velocity = 2.991 (Ft/s)
Channel flow top width = 2.000(Ft.)

Flow Velocity = 2.99(Ft/s)

Travel time = 0.71 min.

Time of concentration = 11.09 min.

Critical depth = 0.285(Ft.)

++++++++
Process from Point/Station 13.000 to Point/Station 14.000
** %% TMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1152.650(Ft.)

Downstream point elevation = 1148.820(Ft.)

Channel length thru subarea = 322.000 (Ft.)

Channel base width = 20.000(Ft.)

Slope or 'Z' of left channel bank = 66.667

Slope or 'Z' of right channel bank = 66.667

Estimated mean flow rate at midpoint of channel = 2.020 (CFS)
Manning's 'N' = 0.013

Maximum depth of channel = 0.150(Ft.)

Flow (g) thru subarea = 2.020 (CFS)

Depth of flow = 0.053(Ft.), Average velocity = 1.608 (Ft/s)
Channel flow top width = 27.109(Ft.)

Flow Velocity = 1.61(Ft/s)

Travel time = 3.34 min.

Time of concentration = 14.42 min.

Critical depth = 0.063(Ft.)

Adding area flow to channel
RESIDENTIAL(5 - 7 dwl/acre)

Decimal fraction soil group A = 1.000
Decimal fraction soil group B 0.000
Decimal fraction soil group C 0.000



0.000
32.00

Decimal fraction soil group D
SCS curve number for soil (AMC 2)
Pervious ratio(Ap) = 0.5000 Max loss rate (Fm) 0.489(In/Hr)
Rainfall intensity 2.234(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area, (total area with modified

rational method) (Q=KCIA) is C = 0.631

Subarea runoff = 0.543 (CFS) for 0.620 (Ac.)
Total runoff = 2.255(CFS)

Effective area this stream = 1.60 (Ac.)

Total Study Area (Main Stream No. 2) = 3.60 (Ac.)

Area averaged Fm value 0.669 (In/Hr)
Depth of flow 0.057(Ft.), Average velocity
Critical depth 0.067(Ft.)

1.669(Ft/s)

++++++++++
Process from Point/Station 11.000 to Point/Station 14.000
***%* CONFLUENCE OF MAIN STREAMS ****

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 1.600 (Ac.)
Runoff from this stream = 2.255(CFS)
Time of concentration = 14.42 min.
Rainfall intensity = 2.234 (In/Hr)
Area averaged loss rate (Fm) = 0.6686 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.6837
Summary of stream data:
Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 2.58 2.000 17.03 0.587 2.022
2 2.25 1.600 14.42 0.669 2.234
Qmax (1) =
1.000 * 1.000 2.583) +
0.865 * 1.000 2.255) + = 4.533
QOmax (2) =
1.148 * 0.847 * 2.583) +
1.000 * 1.000 * 2.255) + = 4.766
Total of 2 main streams to confluence:
Flow rates before confluence point:
3.583 3.255
Maximum flow rates at confluence using above data:
4.533 4.766
Area of streams before confluence:
2.000 1.600
Effective area values after confluence:
3.600 3.294

Results of confluence:

Total flow rate 4.766 (CFS)

Time of concentration 14.424 min.

Effective stream area after confluence

Study area average Pervious fraction (Ap
Study area average soil loss rate (Fm)

Study area total 3.60(Ac.)

End of computations, Total Study Area

The following figures may

be used for a unit hydrograph study of

) = 0.637

0.623(In/Hr)
3.60

the same area.

3.294 (Ac.

)

(Ac.)



Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.637
Area averaged SCS curve number = 32.0






3 1.50 0.11
4 40.00 0.50
Manning's 'N' friction factor = 0.013
Sub-Channel flow = 3.412 (CFS)
! ! flow top width = 18.032 (Ft.)
! ! velocity= 1.987 (Ft/s)
! ! area = 1.717(Sg.Ft)
! ! Froude number = 1.135
Upstream point elevation = 1153.700(Ft.)
Downstream point elevation = 1148.820 (Ft.) This land designation is
Flow length =  688.000(Ft.) assuming that 50% of the
Travel time = 5.77 min. . area will be landscaped. Use
Time of concentration = 16.16 min. .
Depth of flow = 0.278(Ft.) approp”aieland cover for
Average velocity =  1.987(Ft/s) proposed use.

Total irregular channel flow =
Irregular channel normal depth abov
Average velocity of channel (s)
Adding area flow to channel
RESIDENTIAL(5 - 7 dwl/acre)

0.278(Ft.)

Decimal fraction
Decimal fraction
Decimal fraction
Decimal fraction

soil group
soil group
soil group
soil group

2)
AMC 3 52.00

SCS curve number for soil(
Adjusted SCS curve
Pervious ratio (Ap) Max loss rate (Fm)= 0.393(In/Hr)
Rainfall intensity 3.075(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified

rational method) (Q=KCIA) is C = 0.762

Subarea runoff = 2.649 (CFS) for 1.330(Ac.)
Total runoff = 4.687 (CFS)

Effective area this stream = 2.00 (Ac.)

Total Study Area (Main Stream No. 1) = 2.00(Ac.)

0.471(In/Hr)
), Average velocity

Area averaged Fm value
Depth of flow 0.302 (Ft.

2.147(Ft/s)

I e o o e o L L

Process from Point/Station 1.000 to Point/Station 3.000
*x*%x CONFLUENCE OF MAIN STREAMS ****
The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area = 2.000 (Ac.)
Runoff from this stream = 4.687 (CFS)
Time of concentration = 16.16 min.
Rainfall intensity = 3.075(In/Hr)
Area averaged loss rate (Fm) = 0.4715(In/Hr)
Area averaged Pervious ratio (Ap) = 0.6005
Program is now starting with Main Stream No. 2 Revise. Should
be 2du/ac
+++++++++++ AR A
Process from Point/Station .000 to Point/Station 12.000

**x**x INITIAL AREA EVALUATION %***

RESIDENTIAL (1 acre lot)%<

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000



Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.8000 Max loss rate (Fm)= 0.628(In/Hr)
Initial subarea data:

Initial area flow distance = 300.000(Ft.)

Top (of initial area) elevation = 1158.800(Ft.)

Bottom (of initial area) elevation = 1153.700(Ft.)

Difference in elevation = 5.100(Ft.)

Slope = 0.01700 s(%)= 1.70

TC = k(0.469)*[ (length”3)/ (elevation change)]”70.2

Initial area time of concentration = 10.374 min.

Rainfall intensity = 4.013(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.759
Subarea runoff = 2.985(CFS)

Total initial stream area = 0.980 (Ac.)

Pervious area fraction = 0.800

Initial area Fm value = 0.628 (In/Hr)

s S s e o o S L S B L e o e s e o o o o S S A A S S A R SR A
Process from Point/Station 12.000 to Point/Station 13.000
***%*% TMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1153.300(Ft.)

Downstream point elevation = 1152.650(Ft.)

Channel length thru subarea = 128.000 (Ft.)

Channel base width = 2.000(Ft.)

Slope or 'Z' of left channel bank = 0.000

Slope or 'Z' of right channel bank = 0.000

Manning's 'N' = 0.013

Maximum depth of channel = 0.500 (Ft.)

Flow(g) thru subarea = 2.985(CFS)

Depth of flow = 0.415(Ft.), Average velocity = 3.596(Ft/s)

Channel flow top width = 2.000(Ft.)

Flow Velocity = 3.60(Ft/s) Conveyance through
Travel time = 0.59 min. subarea varies. Revise
Time of concentration = 10.97 min. calculations to better
Critical depth = 0.410(Ft.) reflect site drainage.

B I o o B T T T T o o T B I I o T T
Process from Point/Station 13.000 to Point/Stafion 14.000
****% TMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1152.650(Ft.)

Downstream point elevation = 1148.820(Ft.)

Channel length thru subarea = 322.000(Ft.)

Channel base width = 20.000(Ft.)

Slope or 'Z' of left channel bank = 66.667

Slope or 'Z' of right channel bank = 66.667

Estimated mean flow rate at midpoint of channel = 3.574 (CFS)
Manning's 'N' = 0.013

Maximum depth of channel = 0.150 (Ft.)

Flow (g) thru subarea = 3.574 (CFS)

Depth of flow = 0.074 (Ft.), Average velocity = 1.945(Ft/s)

Channel flow top width = 29.836(Ft.)

Flow Velocity = 1.94 (Ft/s)

Travel time = 2.76 min.

Time of concentration = 13.73 min. ;
Critical depth = 0.090(Ft.) Use appropnaieland

Adding area flow to channe%6"”-#~#~#ﬂ’¥-ﬂ—--”””'Coverforproposed
RESIDENTIAL(5 - 7 dwl/acre) use.




Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate (Fm)= 0.393(In/Hr)
Rainfall intensity = 3.392 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.758

Subarea runoff = 1.126 (CFS) for 0.620 (Ac.)

Total runoff = 4.112 (CFS)

Effective area this stream = 1.60 (Ac.)

Total Study Area (Main Stream No. 2) = 3.60 (Ac.)

Area averaged Fm value = 0.537(In/Hr)

Depth of flow = 0.080(Ft.), Average velocity = 2.035(Ft/s)
Critical depth = 0.098(Ft.)

++++++++++++ A
Process from Point/Station 11.000 to Point/Station 14.000
** %% CONFLUENCE OF MAIN STREAMS ****

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 1.600 (Ac.)

Runoff from this stream = 4.112 (CFS)

Time of concentration = 13.73 min.

Rainfall intensity = 3.392(In/Hr)

Area averaged loss rate (Fm) = 0.5368 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.6837

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 4.69 2.000 16.16 0.471 3.075
2 4.11 1.600 13.73 0.537 3.392
Qmax (1) =
1.000 * 1.000 * 4.687) +
0.889 * 1.000 * 4.112) + = 8.342
Qmax (2) =
1.122 * 0.849 4.687) +
1.000 * 1.000 * 4.112) + = 8.576

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

5.687 5.112
Maximum flow rates at confluence using above data:
8.342 8.576
Area of streams before confluence:
2.000 1.600
Effective area values after confluence:
3.600 3.298

Results of confluence:

Total flow rate = 8.576 (CFS)

Time of concentration = 13.727 min.

Effective stream area after confluence = 3.298 (Ac.)
Study area average Pervious fraction(Ap) = 0.637

Study area average soil loss rate(Fm) = 0.501(In/Hr)



Study area total = 3.60 (Ac.)

End of computations, Total Study Area = 3.60 (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) = 0.637

Area averaged SCS curve number = 32.0



Appendix D



Form 4.3-3 Infiltration LID BMP - including underground BMPs (DA 1)

1
Remaining LID DCV not met by site design HSC BMP (ft3): 5,612

Viunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30

BMP Type Use columns to the right to compute runoff volume retention
from proposed infiltration BMP (select BMP from Table 5-4 in TGD for
WQMP) - Use additional forms for more BMPs

DA 1
BMP Type:
Infiltration Basin

DA 1
BMP Type:
Infiltration System

DA DMA
BMP Type

(Use additional forms
for more BMPs)

2
Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and

Appendix D of the TGD for WQMP for minimum requirements for
assessment methods

3
Infiltration safety factor See TGD Section 5.4.2 and Appendix D

Design percolation rate (in/hr) Puegg, = Item 2 / Item 3

Ponded water drawdown time (hr) Copy Item 6 in Form 4.2-1

6
Maximum ponding depth (ft) BMP specific, see Table 5-4 of the TGD
for WQMP for BMP design details

7
Ponding Depth (ft) dsye = Minimum of (1/12*Item 4*Item 5) or Item 6

8
Infiltrating surface area, SAgyp (ftz) the lesser of the area needed for

infiltration of full DCV or minimum space requirements from Table 5.7 of
the TGD for WQMP

9
Amended soil depth, dpeqiq (ft) Only included in certain BMP types,
see Table 5-4 in the TGD for WQMP for reference to BMP design details

N/A

N/A

0
Amended soil porosity

N/A

N/A

11
Gravel depth, dpeqiq (ft) Only included in certain BMP types, see
Table 5-4 of the TGD for WQMP for BMP design details

N/A

N/A

2
Gravel porosity

N/A

N/A

3
Duration of storm as basin is filling (hrs) Typical ~ 3hrs

Above Ground Retention Volume (ftz} Vietention = Item 8 * [Item7 +
(item 9 * ltem 10) + (Item 11 * Item 12)+ (Item 13 * (Item 4 / 12))]

3

1,320

3

525

5
Underground Retention Volume (ft®) Volume determined using

manufacturer’s specifications and calculations

3,787

6
Total Retention Volume from LID Infiltration BMPs (ft%): 5,632  (Sum of Items 14 and 15 for all infiltration BMP included in plan)

7
Fraction of DCV achieved with infiltration BMP: 100% Retention% = Item 16 / Form 4.2-1 Item 7

8
Is full LID DCV retained on-site with combination of hydrologic source control and LID retention and infiltration BMPs? Yes [X] No [ ]

If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that the
portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP) for the

applicable category of development and repeat all above calculations.
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