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Sediment Yield

Sediment Yield Characteristics

Sediment yield characteristics for watersheds in this type of physiographic and geologic

environment are closely related to the extremely steep overland slopes and relatively

loose surface material. Supply of sediment to the stream channels occurs through a

number of mechanisms including sliding and rolling of material from the slopes during

dry periods and erosion of material due to overland flow during storms. In general,

sediment builds up in the channels through this process on a relatively continuous basis.

During intense storms, significant amounts of material are washed from the watershed

slopes into the channels. High antecedent moisture conditions contribute to the instability

of the slopes increasing the overland erosion rate and in some case including landslides.

If the runoff is off sufficient intensity, debris flows consisting of slurry or coarse granular

material occur resulting in mass movement of large quantities of material within the

system. Due to the ephemeral nature of the streams and relatively large bed material

sizes, sediment yield during small storm events is relatively insignificant.

Field reconnaissance performed for this study indicates susceptibility of forest fires in the

area and availability of a tremendous supply of erodible material from sand through large

boulders in the upstream watersheds.

Methodology

The U.S. Army Corps of Engineers, Los Angeles District Debris Method was selected to

determine the sediment yield for the study watershed. The Los Angeles District Method

for prediction of Debris Yield was developed to provide a systematic approach for

determining the debris yield from a single flood event. The method was developed using

data form coastal-draining, mountainous, Southern California watersheds, varying in area

from 0.1 to 200 square miles with a high proportion of their area in steep, mountainous

terrain. It is intended to estimate debris yield for flood events greater than those with a 5-

year recurrence.
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Since the watershed of upstream is between 0.1 to 3.0 square miles, the use of the

following equation is appropriate.

Log Dy=0.65(Log P) + 0.18(Log A) + 0.62(Log RR) + 0.12(FF)

Where:

Dy  = Unit Debris Yield (yd3/mi2)

P    = Maximum 1-Hour Precipitation (inches, taken to two places after the

decimal point, times 100)

RR  = Relief Ratio (ft/mi)

A    = Drainage Area (ac)

FF  = Non-dimensional Fire Factor

The maximum 1-hour precipitation (P) for a specific flood event is determined by the San

Bernardino County Hydrology Manual based upon the project location and storm

frequency. The Relief Ratio (RR) is defined as the ratio of the elevation difference (ft)

between the highest and lowest points in the watershed to the longest watercourse (mi).

The Fire Factor (FF) is a non-dimensional factor for the subject watershed, which is

determined to be 6.5 to be conservative, Page 17, Debris Method, published by U.S.

Army Corps of Engineers, Los Angeles District (Updated February, 2000).
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Sediment Yield for Debris Basin #1

Step 1. Determine the maximum 1-hour precipitation (P) applicable to the flood event

and multiply by 100.

From San Bernardino County Hydrology Manual, the maximum 1-hour

precipitation for this site is approximately 1.90 (between 1.08 to 1.90) inches. The

maximum 1-hour precipitation multiplied by 100 is 190

Step 2. Draw the drainage boundary and determine the area of the watershed (A) in mi2

and acre.

From the drainage area exhibit, the area of the watershed was determined to be

approximately 183.2 acres, or 0.2863 mi2.

Step 3. Determine the relief ratio (RR) of the watershed.

Locate the highest point in the watershed at the end of the longest watercourse

(1,100ft), and the lowest point (650 ft) at the watershed downstream; determine

the difference between these two in feet. Next, determine the length of the longest

watercourse (5,405ft), in miles (1.024 mi). Express the difference between the

high and low elevations (in ft) and the length of the longest watercourse (in mi) as

a ratio. For the upstream off-site watershed:

1,100 – 650 = 450 ft, divided by 1.024 mi = 440 ft/mi.

Step 4. Determine the Fire Factor (FF) for the subject watershed.

FF is determined to be 6.5 to be conservative.

Step 5. Determine the Adjustment-Transposition Factor (A-T).

The A-T Factor is assumed to be 1.00.

Step 6. Calculate the Log (Base 10) of the factors P, RR, and A. FF and A-T are

dimensionless and are used as is.

From STEP 1, Log (P) = Log (190) = 2.2788
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From STEP 2, Log (A) = Log (183.2) = 2.2629

From STEP 3, Log (RR) = Log (440) = 2.6435

From STEP 4, FF = 6.50

From STEP 5, A-T = 1.00

Step 7. Apply Equation 1 for this watershed. Solve for unit debris yield using the above

values:

Log Dy = 0.65 (Log P) + 0.18 (Log A) + 0.62 (Log RR) + 0.12 (FF)

Log Dy = 0.65 (2.2788) + 0.18 (2.2629) + 0.62 (2.6435) + 0.12 (6.50)

Log Dy = 1.4812 + 0.4073 + 1.6390 + 0.780

Log Dy = 4.3075

Step 8. Calculate the antilog of Dy.

AntiLog Dy = 20,300 yd³/mi²

Step 9. Multiply the resulting Dy by the A-T Factor to get the adjusted unit debris yield
for the project.

Adjusted Dy = 1.0 (20,300) = 20,300 yd³/mi²

Step 10. Multiply the adjusted unit debris yield by the drainage area to determine the
volume of debris.
20,300 yd³/mi² x 0.2863 mi² = total debris yield of 5,812 yd³=156,924 ft3=3.60 ac-ft
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Sediment Yield for Debris Basin #2
Step 1. Determine the maximum 1-hour precipitation (P) applicable to the flood event

and multiply by 100.

From San Bernardino County Hydrology Manual, the maximum 1-hour

precipitation for this site is approximately 1.90 (between 1.08 to 1.90) inches. The

maximum 1-hour precipitation multiplied by 100 is 190

Step 2. Draw the drainage boundary and determine the area of the watershed (A) in mi2

and acre.

From the drainage area exhibit, the area of the watershed was determined to be

approximately 7.4 acres, or 0.0116 mi2.

Step 3. Determine the relief ratio (RR) of the watershed.

Locate the highest point in the watershed at the end of the longest watercourse

(1,020ft), and the lowest point (630 ft) at the watershed downstream; determine

the difference between these two in feet. Next, determine the length of the longest

watercourse (1,180 ft), in miles (0.2045 mi). Express the difference between the

high and low elevations (in ft) and the length of the longest watercourse (in mi) as

a ratio. For the upstream off-site watershed:

1,020 – 630 = 390 ft, divided by 0.2045 mi = 1,907 ft/mi.

Step 4. Determine the Fire Factor (FF) for the subject watershed.

FF is determined to be 6.5 to be conservative.

Step 5. Determine the Adjustment-Transposition Factor (A-T).

The A-T Factor is assumed to be 1.00.

Step 6. Calculate the Log (Base 10) of the factors P, RR, and A. FF and A-T are

dimensionless and are used as is.

From STEP 1, Log (P) = Log (190) = 2.2788
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From STEP 2, Log (A) = Log (7.4) = 0.8692

From STEP 3, Log (RR) = Log (1907) = 2.9576

From STEP 4, FF = 6.50

From STEP 5, A-T = 1.00

Step 7. Apply Equation 1 for this watershed. Solve for unit debris yield using the above

values:

Log Dy = 0.65 (Log P) + 0.18 (Log A) + 0.62 (Log RR) + 0.12 (FF)

Log Dy = 0.65 (2.2788) + 0.18 (0.8692) + 0.62 (2.9576) + 0.12 (6.50)

Log Dy = 1.4812 + 0.1565 + 1.8337 + 0.780

Log Dy = 4.2514

Step 8. Calculate the antilog of Dy.

AntiLog Dy = 17,840 yd³/mi²

Step 9. Multiply the resulting Dy by the A-T Factor to get the adjusted unit debris yield
for the project.

Adjusted Dy = 1.0 (17,840) = 17,840 yd³/mi²

Step 10. Multiply the adjusted unit debris yield by the drainage area to determine the
volume of debris.
17,840 yd³/mi² x 0.0116 mi² = total debris yield of 207 yd³=5,590 ft3=0.13 ac-ft
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Sediment Yield for Debris Basin #3
Step 1. Determine the maximum 1-hour precipitation (P) applicable to the flood event

and multiply by 100.

From San Bernardino County Hydrology Manual, the maximum 1-hour

precipitation for this site is approximately 1.90 (between 1.08 to 1.90) inches. The

maximum 1-hour precipitation multiplied by 100 is 190

Step 2. Draw the drainage boundary and determine the area of the watershed (A) in mi2

and acre.

From the drainage area exhibit, the area of the watershed was determined to be

approximately 13.6 acres, or 0.0213mi2.

Step 3. Determine the relief ratio (RR) of the watershed.

Locate the highest point in the watershed at the end of the longest watercourse

(1,060ft), and the lowest point (640 ft) at the watershed downstream; determine

the difference between these two in feet. Next, determine the length of the longest

watercourse (1,850 ft), in miles (0.3504 mi). Express the difference between the

high and low elevations (in ft) and the length of the longest watercourse (in mi) as

a ratio. For the upstream off-site watershed:

1,060 – 640 = 420 ft, divided by 0.3504 mi = 1,199 ft/mi.

Step 4. Determine the Fire Factor (FF) for the subject watershed.

FF is determined to be 6.5 to be conservative.

Step 5. Determine the Adjustment-Transposition Factor (A-T).

The A-T Factor is assumed to be 1.00.

Step 6. Calculate the Log (Base 10) of the factors P, RR, and A. FF and A-T are

dimensionless and are used as is.

From STEP 1, Log (P) = Log (190) = 2.2788
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From STEP 2, Log (A) = Log (13.6) = 1.1335

From STEP 3, Log (RR) = Log (1199) = 3.0787

From STEP 4, FF = 6.50

From STEP 5, A-T = 1.00

Step 7. Apply Equation 1 for this watershed. Solve for unit debris yield using the above

values:

Log Dy = 0.65 (Log P) + 0.18 (Log A) + 0.62 (Log RR) + 0.12 (FF)

Log Dy = 0.65 (2.2788) + 0.18 (1.1335) + 0.62 (3.0787) + 0.12 (6.50)

Log Dy = 1.4812 + 0.2040 + 1.9088 + 0.780

Log Dy = 4.3740

Step 8. Calculate the antilog of Dy.

AntiLog Dy = 23,660 yd³/mi²

Step 9. Multiply the resulting Dy by the A-T Factor to get the adjusted unit debris yield
for the project.

Adjusted Dy = 1.0 (23,660) = 23,660 yd³/mi²

Step 10. Multiply the adjusted unit debris yield by the drainage area to determine the
volume of debris.
23,660 yd³/mi² x 0.0213 mi² = total debris yield of 504 yd³=13,608 ft3=0.31 ac-ft
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Sediment Yield for Debris Basin #4
Step 1. Determine the maximum 1-hour precipitation (P) applicable to the flood event

and multiply by 100.

From San Bernardino County Hydrology Manual, the maximum 1-hour

precipitation for this site is approximately 1.90 (between 1.08 to 1.90) inches. The

maximum 1-hour precipitation multiplied by 100 is 190

Step 2. Draw the drainage boundary and determine the area of the watershed (A) in mi2

and acre.

From the drainage area exhibit, the area of the watershed was determined to be

approximately 7.1 acres, or 0.0111mi2.

Step 3. Determine the relief ratio (RR) of the watershed.

Locate the highest point in the watershed at the end of the longest watercourse

(890ft), and the lowest point (630 ft) at the watershed downstream; determine the

difference between these two in feet. Next, determine the length of the longest

watercourse (880 ft), in miles (0.16667mi). Express the difference between the

high and low elevations (in ft) and the length of the longest watercourse (in mi) as

a ratio. For the upstream off-site watershed:

890 – 630 = 260 ft, divided by 0.16667 mi = 1,560 ft/mi.

Step 4. Determine the Fire Factor (FF) for the subject watershed.

FF is determined to be 6.5 to be conservative.

Step 5. Determine the Adjustment-Transposition Factor (A-T).

The A-T Factor is assumed to be 1.00.

Step 6. Calculate the Log (Base 10) of the factors P, RR, and A. FF and A-T are

dimensionless and are used as is.

From STEP 1, Log (P) = Log (190) = 2.2788
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From STEP 2, Log (A) = Log (7.1) = 0.8513

From STEP 3, Log (RR) = Log (1560) = 3.1931

From STEP 4, FF = 6.50

From STEP 5, A-T = 1.00

Step 7. Apply Equation 1 for this watershed. Solve for unit debris yield using the above

values:

Log Dy = 0.65 (Log P) + 0.18 (Log A) + 0.62 (Log RR) + 0.12 (FF)

Log Dy = 0.65 (2.2788) + 0.18 (0.8513) + 0.62 (3.1931) + 0.12 (6.50)

Log Dy = 1.4812 + 0.1532 + 1.9797 + 0.780

Log Dy = 4.3941

Step 8. Calculate the antilog of Dy.

AntiLog Dy = 24,780 yd³/mi²

Step 9. Multiply the resulting Dy by the A-T Factor to get the adjusted unit debris yield
for the project.

Adjusted Dy = 1.0 (24,780) = 24,780 yd³/mi²

Step 10. Multiply the adjusted unit debris yield by the drainage area to determine the
volume of debris.
24,780 yd³/mi² x 0.0111 mi² = total debris yield of 275 yd³=7,425 ft3=0.17 ac-ft



Volume Required Volume Provided
(ac-ft) (ac-ft)

#1 3.60 4.09*
#2 0.13 1.78
#3 0.31 3.25
#4 0.17 3.79

Note:

Table 5 Debris Basin Summary for Tract 17931
Tract 20317 - Shady View

Chino Hills, County of San Bernardino

Debris Basin

* The basin is designed to provide the debris and detention functions. The volumes above the debris volume is
designated for detention volumes



F:\1062\Engineering\SY_Hydrology\Debris Basin Volume.xls

Provided Debris Basin #1
Designer: Gary Guan
Project:  TTM 20317 - Shady View
Location: Chino Hills, San Bernardino County
Date: 10/30/2019

Elevation Depthincremental Depthcumulative Area Areaaverage

(ft) (ft) (ft) (ft2) (ft2) (ft3) (ac-ft) (ft3) (ac-ft)
650.00 22400 0 0

5.00 28450 142250 3.266
655.00 5.00 34500 142250 3.27

1.00 35850 35850 0.823
656.00 6.00 37200 178100 4.09

1.00 38550 38550 0.885 (ac-ft) (ft3)
657.00 7.00 39900 216650 4.97 0.88 38550

1.00 41350 41350 0.949
658.00 8.00 42800 258000 5.92 1.83 79900

1.00 44250 44250 1.016
659.00 9.00 45700 302250 6.94 2.85 124150

1.00 48950 48950 1.124
660.00 10.00 52200 351200 8.06 3.97 173100

1.00 54500 54500 1.251
661.00 11.00 56800 405700 9.31 5.22 227600

1.00 58550 58550 1.344
662.00 12.00 60300 464250 10.66 6.57 286150

1.00 62000 62000 1.423
663.00 13.00 63700 526250 12.08 7.99 348150

Note:

Volumeincremental Volumecumulative Available Volume
for Detention

Debris Volume

The calculated debris volume is about 3.60 ac-ft. The volume below 656.0 (about 4.09 ac-ft) is designated for the debris
volume and the volumes above elevation 656.0 are provided for detention functions.

10/30/2019



SECTION 5
UNIT HYDROGRAPH AND BASIN

ROUTING CALCULATIONS



F:\1062\Engineering\SY_Hydrology\Debris Basin Volume.xls

Provided Debris Basin #1
Designer: Gary Guan
Project:  TTM 20317 - Shady View
Location: Chino Hills, San Bernardino County
Date: 10/30/2019

Elevation Depthincremental Depthcumulative Area Areaaverage

(ft) (ft) (ft) (ft2) (ft2) (ft3) (ac-ft) (ft3) (ac-ft)
650.00 22400 0 0

5.00 28450 142250 3.266
655.00 5.00 34500 142250 3.27

1.00 35850 35850 0.823
656.00 6.00 37200 178100 4.09

1.00 38550 38550 0.885 (ac-ft) (ft3)
657.00 7.00 39900 216650 4.97 0.88 38550

1.00 41350 41350 0.949
658.00 8.00 42800 258000 5.92 1.83 79900

1.00 44250 44250 1.016
659.00 9.00 45700 302250 6.94 2.85 124150

1.00 48950 48950 1.124
660.00 10.00 52200 351200 8.06 3.97 173100

1.00 54500 54500 1.251
661.00 11.00 56800 405700 9.31 5.22 227600

1.00 58550 58550 1.344
662.00 12.00 60300 464250 10.66 6.57 286150

1.00 62000 62000 1.423
663.00 13.00 63700 526250 12.08 7.99 348150

Note:

Volumeincremental Volumecumulative Available Volume
for Detention

Debris Volume

The calculated debris volume is about 3.60 ac-ft. The volume below 656.0 (about 4.09 ac-ft) is designated for the debris
volume and the volumes above elevation 656.0 are provided for detention functions.

10/30/2019











(ft3) (ac-ft) (cfs)
656.00 0 0 0 0
657.00 1.00 38,550 0.9 5.49
658.00 2.00 79,900 1.8 15.14
659.00 3.00 124,150 2.9 23.13
660.00 4.00 173,100 4.0 78.13
661.00 5.00 227,600 5.2 237.48
662.00 6.00 286,150 6.6 438.69
663.00 7.00 348,150 8.0 679.65

Note: Refer to Basin Volume Calculations for Volumes and
Refer to the outflow vs. depth calcualtions for discharges

DepthElevation

DETENTION/DEBRISBASIN #1
Total Stage-Storage-Outflow Summary

Volume Discharge
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