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***************************************************************************** 
***************************************************************************** 
** FILE NAME: UD10010I.HMI(UNSER DIVERSION, STORM FREQUENCY, STORM DURATION, 
** WATERSHED CONDITION) 
** ANALYSIS OF THE UNSER DIVERSION SYSTEM IN THE INTERIN CONDITION IN WHICH THE 
** WATERSHED IS IN THE EXISTING, MOSTLY UNDEVELOPED CONDITION 
*. 10 DAY STORM IS MODELED BY ADDING A HYDROGRAPH REPRESENTING THE ADDITIONAL 
** VOLUME OF THE STORM WHICH OCCURS AFTER THE 24 HOUR BASE STORM 
***************************************************************************** 
***************************************************************************** 
START 
**100 YEAR STORM 
RAINFALL 

0.0 HOURS 

TYPE=2 0.0 1.87 2.20 2.66 DT=0.0500 
**NOTE:IF STORM IS CHANGED THE 1 TO 10 DAY VOLUME WHICH IS ADDED ABOVE 
**PONDS 5 AND 6 SHOULD ALSO BE CHANGED ACCORDINGLY. 
** 50 YEAR STORM 
"RAINFALL TYPE=2 0.0 1.70 1.98 2.39 DT=0.0500 
** 25 YEAR STORM 
**RAINFALL TYPE=2 0.0 1.51 1.76 2.12 DT=0.0500 
** 10 YEAR STORM 
**RAINFALL TYPE=2 0.0 1.25 1.47 1.77 DT=0.0500 
** 5 YEAR STORM 
**RAINFALL TYPE=2 0.0 1.04 1.24 1.51 DT=O .0500 
** 2 YEAR STORM 
**RAINFALL TYPE=2 0.0 0.74 0.95 1.15 DT=0.0500 
***************************************************************************** 
*S BEGIN UNSER DIVERSION CHANNEL WATERSHED 
***************************************************************************** 
** ANALYSIS ASSUMPTIONS: OFFSITE WATERSHED IN EXISTING CONDITON 
** THE UNSER DIVERSION IS ASSUMED TO HAVE NO OUTFALL IN THE INTERIM CONDITION 
** AN OUTFALL IS PLANNED FOR THE SYSTEM BUT MAY NOT BE IN PLACE WHEN THE SYSTEM 
** IS PUT INTO OPERATION THEREFORE THE SYSTEM IS DESIGNED TO RETAIN THE 100 YR. 
** 10 DAY STORM. 
***************************************************************************** 
** BEGIN WATERSHED NORTH OF THE FUTURE PROPOSED INTERSTATE 40 
** INTERCEPTOR CHANNEL 
***************************************************************************** 
** COMPUTE HYDROGRAPH BASIN 120.1 ****************************************** 
COMPUTE NM HYD ID=l HYDROGRAPH NO=120.1 DA=0.0259 

%A=100.0 %B=O.O %C=O.O %D=O.O TP=0.1333 
MASS RAINFALL=-l 

PRINT HYD ID=l CODE=l 
** COMPUTE HYDROGRAPH BASIN 120.2 ******************************************** 
COMPUTE NM HYD ID=2 HYDROGRAPH NO=120.2 DA=0.0545 

%A=100.0 %B=O.O %C=O.O %D=O.O TP=0.193 
MASS RAINFALL=-l 

PRINT HYD 
** ADD HYDROGRAPHS 
ADDHYD 
PRINT HYD 

ID=2 CODE=l 
FOR BASIN 120.1 AND BASIN 120.2 

ID=3 HYDROGRAPH NO=120.21 ID 1=1 
ID=3 CODE=l 

ID 11=2 

** ROUTE FLOW DOWN MIREHAVEN ARROYO "B" TO THE NORTH SIDE OF 1-40 
COMPUTE RATING CURVE CID=l VALLEY SECTION=l NUMBER OF SEGMENTS=l 

MINIMUM ELEV=100.0 FT MAXIMUM ELEV=106.0 FT 
CHANNEL SLOPE=0.0229 FLOOD PLAIN SLOPE=0.0256 
N=0.035 DIST=47 
DIST ELEV DIST ELEV DIST ELEV DIST 
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ELEV 



-/ 

0 106.0 20 105.0 30 100.0 40 100.0 
45 105.0 47 106.0 

COMPUTE TRAVEL TIME IO=4 REACH NO=l VALLEY SECTIONSa1 
LENGTH=1750 FT SLOPE=0.0229 

ROUTE ID=4 HYOROGRAPH NO=120.22 INFLOW ID=3 DT=O.O 
PRINT HYO ID=4 . CODE=l 
** COMPUTE HYOROGRAPH FOR BASIN 120.3 **************************************** 
COMPUTE NM HYO ID=l HYOROGRAPH NO=120.3 DA=0.0199 

%A=100.0 %B=O.O %C=O.O %D=O.O TP=0.1333 
MASS RAINFALL=-l 

PRINT HYO ID=l CODE=l 
** ADD HYOROGRAPH 1I'0R BASIN 120.3 TO ROUTED lI'LOW IN MIREHAVEN ARROYO "B" NORTH 
** OF 1-40 
ADD HYO ID=10 HYOROGRAPH NO=120.31 ID 1=1 ID 11=4 
PRINT HYO ID=10 CODE=l 
** COMPUTE HYOROGRAPH FOR BASIN 130.1 ***************************************** 
COMPUTE NM HYO ID=3 HYOROGRAPH NO=130.1 DA=0.0743 

%A=100.0 %B=O.O %C=O.O %D=O.O TP=0.237 
MASS RAINFALL=-l 

PRINT HYO ID=3 CODE=l 
** COMPUTE HYOROGRAPH FOR BASIN 130.2.***************************************** 
COMPUTE NM HYO 

PRINT HYO 

ID=4 HYOROGRAPH NO=130.2 
%A=100.0 %B=O.O %C=O.O 
MASS RAINFALL=-l 
ID=4 CODE=l 

DA=0.0489 
%D=O.O TP=0.1856 

**COMPUTE HYOOGRAPH 
COMPUTE NM HYO 

FOR BASIN 130.3 (SEGMENT 011' NOLASCO STREET)**************** 
ID=5 HYOROGRAPH NO=130.3 DA=0.0047 

PRINT HYO 

%A=O.O %B=O.O %C=O.O %D=100.0 TP=0.133333 
MASS RAINFALL=-l 
ID=5 CODE=l 

** ADD BASINS 130.1 
ADD HYO 

AND 130.2 HYDROGRAPHS************************************** 
ID=6 HYOROGRAPH NO=130.21 ID 1=4 ID 11=3 

PRINT HYO ID=6 CODE=l 
** ADD BASIN 130.3 
ADD HYO 

HYOROGRAPH TO BASIN 130.1 AND 130.2 COMBINED HYORGRAPH ***** 
ID=l HYOROGRAPH NO=130.31 ID 1=5 ID II=6 

PRINT HYO ID=l CODE=l 
** ROUTE FLOW FROM BASINS 130.1,130.2 AND 130.3 DOWN MIREHAVEN ARROYO "C" TO 
** THE NORTH SIDE OF I-40 ***************************************************** 
COMPUTE RATING CURVE CID=2 VALLEY SECTION=l NUMBER OF SEGMENTS=l 

MINIMUM ELEV=100.0 FT MAXIMUM ELEV=106.0 FT 
CHANNEL SLOPE=0.0310 FLOOD PLAIN SLOPE=0.0310 
N=0.03S DIST=47 
DIST 

o 
45 

ELEV 
106.0 
105.0 

DIST 
20 
47 

ELEV 
105.0 
106.0 

DIST 
30 

ELEV 
100.0 

COMPUTE TRAVEL TIME ID=ll REACH NO=2 VALLEY SECTIONS=l 
LENGTH=1500 lI'T SLOPE=0.0310 

DIST 
40 

ROUTE ID=ll HYOROGRAPH NO=130. 32 INFLOW ID=l DT=O. 0 
PRINT HYO ID=ll CODE=l 

ELEV 
100.0 

**COMPUTE HYOROGRAPH FOR BASIN 130.4 ****************************************** 
COMPUTE NM HYO ID=l HYOROGRAPH NO=130.4 DA=0.0612 

%A=100.0 %B=O.O %C=O.O %D=O.O TP=0.1454 
MASS RAINFALL=-l 

PRINT HYO ID=l CODE=l 
** ADD THE HYOOGRAPH FOR BASIN 130.4 TO MIREHAVEN ARROYO "C" NORTH OF 1-40***** 
ADD HYO ID=12 HYOROGRAPH NO=130. 41 ID 1=1 ID 11=11 
PRINT HYO ID=12 CODE=l 
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**COMPUTE HYDROGRAPH FOR BASIN 130.6 ****************************************** 
COMPUTE NM HYD ID=11 HYDROGRAPH NO=130.6 DA=0.0710 

%A=lOO.O %B=O.O %C=O.O %D=O.O TP=0.1902 
MASS RAINFALL=-l 

PRINT HYD ID=l1 CODE=l 
******************************************************************************* 
** BEGIN WATERSHED SOUTH OF FUTURE PROPOSED INTERSTATE 40 
** INTERCEPTOR CHANNEL 
******************************************************************************* 
**ROUTE THE FLOW FROM BASIN 130.6 THROUGH AN EXISTING 30" CULVERT UNDER 1-40 
COMPUTE RATING CURVE CID=l VALLEY SECTION NO=l CODE=-l SLOPE=0.015 

PIPE DIA=30 N=0.013 
COMPUTE TRAVEL TIME ID=15 REACH=l NUMBER OF VALLEY SECTIONS=l 

LENGTH=237 FT SLOPE=0.015 
ROUTE ID=15 HYDROGRAPH NO=130.61 INFLOW ID=11 DT=O.O 
PRINT HYD ID=15 CODE=l 
** ROUTE FLOWS DOWN EXISTING INCISED TRAIL FROM THE SOUTH SIDE OF 1-40 TO SOUTH 
** SIDE OF BASIN 130.7********************************************************* 
COMPUTE RATING CURVE CID=4 VALLEY SECTION=l NUMBER OF SEGMENTS=l 

MINIMUM ELEV=100 FT MAXIMUM ELEV=101.5 FT 
CHANNEL SLOPE=0.025 FLOOD PLAIN SLOPE=0.025 
N=0.035 DIST=16 
DIST ELEV 

o 101.5 
DIST 

4 
ELEV DIST 
100.0 12 

ELEV 
100.0 

COMPUTE TRAVEL TIME ID=ll REACH NO=2 VALLEY SECTIONS=l 
LENGTH=550 FT SLOPE=0.025 

DIST 
16 

ROUTE ID=11 HYDROGRAPH NO=130.62 INFLOW ID=15 DT=O.O 
PRINT HYD ID=11 CODE=l 

ELEV 
101.5 

** ROUTE FLOWS FROM BASIN 130.4 AND ABOVE THROUGH BOX CULVERT UNDER 1-40****** 
COMPUTE RATING CURVE CID=3 VALLEY SECTION=l NUMBER OF SEGMENTS=l 

COMPUTE TRAVEL TIME 

ROUTE 
PRINT HYD 

MINIMUM ELEV=100 FT MAXIMUM ELEV=112 FT 
CHANNEL SLOPE=O. 031 . FLOOD PLAIN SLOPE=O. 031 
N=-0.015 DIST=20.1 
DIST ELEV DIST ELEV DIST ELEV DIST 

0 108 0.10 100 10.1 100 10.15 
11 108 11.1 100 20.0 100 20.1 

ID=l REACH NO=3 VALLEY SECTIONS=l 
LENGTH=350 FT SLOPE=0.020 
ID=l HYDROGRAPH NO=130.42 INFLOW ID=12 DT=O.O 
ID=l CODE=l 

ELEV 
108 
108 

** COMPUTE HYDROGRAPH FOR BASIN 130.5 (PORTION OF 1-40)************************ 
COMPUTE NM HYD ID=3 HYDROGRAPH NO=130.5 DA=0.0104 

PRINT HYD 

%A=51.0 %B=O.O %C=O.O %D=49.0 TP=0.133333 
MASS RAINFALL=-l 
ID=3 CODE=l 

** ADD BASIN 130.5 HYDROGRAPH TO MlREHAVEN ARROYO "c" FLOW SOUTH OF 1-40****** 
ADD HYD ID=4 HYDROGRAPH NO=130. 51. ID 1=1 ID 11=3 

PRINT HYD ID=4 CODE=l 
** COMPUTE HYDROGRAPH FOR BASIN 130.7****************************************** 
COMPUTE NM HYD ID=l HYDROGRAPH NO=130.70 DA=0.01696 

%A=86.0 %B=12.0 %C=2.0 %D=O.O TP=0.133333 
MASS RAINFALL=-l 

PRINT HYD ID=l CODE=l 
** COMPUTE HYDROGRAPH FOR BASIN 130.9****************************************** 
COMPUTE NM HYD ID=2 HYDROGRAPH NO=130.90 DA=0.00954 

%A=86.0 %B=12.0 %C=2.0 %D=O.O TP=0.133333 
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PRINT HID 
MASS RAINFALL=-l 
ID=2 CODE=l 

** ADD BASIN 130.7 HIDROGRAPH TO BASIN 130.9 HIDROGRAPH********************* 
ADD HID ID=l HIDROGRAPH NO=130.91 ID 1=1 10 11=2 
PRINT HID 10=1 CODE=l 
** ROUTE FLOWS DOWN MlREHAVEN ARROYO "c" FROM THE SOUTH SIDE OF 1-40 TO SOUTH 
** BOUNDARY OF BASIN 130.9*************************************************** 
COMPUTE RATING CURVE C1D=l VALLEY SECTION=l NUMBER OF SEGMENTS=l 

COMPUTE TRAVEL TIME 

ROUTE 
PRINT HID 

MINIMUM ELEV=100 F.T MAXIMUM ELEV=106 FT 
CHANNEL SLOPE=0.025 FLOOD PLAIN SLOPE=0.025 
N=0.032 DIST=44 
DIST ELEV DIST ELEV DIST ELEV DIST 

0 105.0 20 104.0 26 100.0 36 
42 104.0 44 105.0 

ID=3 REACH NO=4 VALLEY SECTIONS=l 
LENGTH=1000 FT SLOPE=0.025 
ID=3 HIDROGRAPH NO=130.52 INFLOW 10=4 DT=O.O 
10=3 CODE=l 

ELEV 
100.0 

** ADD THE HIDROGRAPH FOR BASIN 130.7 TO THE MlREHAVEN ARROYO "C" FLOW******** 
ADD HID ID=4 HIDROGRAPH NO=130. 72 10 1=1 10 11=3 
PRINT HID 10=4 CODE=l 
** ADD THE ROUTED FLOW IN THE INCISED TRAIL TO THE MlREHAVEN ARROYO "C" FLOW 
** AT THE SOUTHERN BOUNDARY OF BASIN 130.7 
ADD HID ID=2 HIDROGRAPH NO=130. 73 10 1=4 ID 11=11 
PRINT HID 10=2 CODE=l 
**COMPUTE HIDROGRAPH FOR BASIN 130.8******************************************* 
COMPUTE NM HID ID=l HIDROGRAPH NO=130.8 DA=0.0327 

%A=100.0 %B=O.O %C=O.O %0=0.0 TP=0.1410 
MASS RAINFALL=-l 

PRINT HID 10=1 CODE=l 
** ROUTE FLOWS IN ARROYO FROM BASIN 130.7 TO POND No.5 OF THE PROPOSED 
** UNSER DIVERSION 
COMPUTE RATING CURVE CID=5 VALLEY SECTION=l NUMBER OF SEGMENTS=l 

MINIMUM ELEV=100 FT MAXIMUM ELEV=105 FT 
CHANNEL SLOPE=0.023 FLOOD PLAIN SLOPE=0.023 
N=0.032 DIST=42 

COMPUTE TRAVEL TIME 

ROUTE 
PRINT HID 

DIST ELEV DIST ELEV DIST ELEV DIST 
0 105.0 20 104.0 24 100.0 36 

40 104.0 42.0 105.0 
ID=3 REACH NO=5 VALLEY SECTIONS=l 
LENGTH=1600 FT SLOPE=0.023 
ID=3 HIDROGRAPH NO=130.74 INFLOW ID=2 DT=O.O 
ID=3 CODE=l 

ELEV 
100.0 

** ADD HIDROGRAPH FOR BASIN 130.8 TO FLOW IN THE MlREHAVEN ARROYO "c" AT POND 
** No.5 OF THE PROPOSED UNSER DIVERSION 
ADD HID ID=l1 HIDROGRAPH NO=130. 81 ID 1=3 ID II=l 
PRINT HID ID=ll CODE=l 
***************************************************************************** 
**PICKUP MlREHAVEN ARROYO "B" FLOWS ON THE NORTH SIDE OF 1-40 
***************************************************************************** 
** ROUTE FLOWS IN MlREHAVEN ARROYO "B" FROM THE NORTH SIDE OF 1-40 THROUGH 
** 3x6x4' BOX CULVERT TO THE SOUTH SIDE OF 1-40 
COMPUTE RATING CURVE CID=6 VALLEY SECTION=l NUMBER OF SEGMENTS=l 

MINIMUM ELEV=100.0 FT MAXIMUM ELEV=104FT 
CHANNEL SLOPE=0.022 FLOOD PLAIN SLOPE=0.022 
N=-0.013 DIST=20.1 
DIST ELEV DIST ELEV DIST ELEV DIST 
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0 10.4 0.1 100 6.0 100 6.1 104 
7 104 7.1 100 13.0 100 13.1 104 

14 104 14.1 100 20.0 100 20.1 104 
COMPUTE TRAVEL TIME 10=3 REACH NO=6 VALLEY SECTIONS=l 

LENGTH=306 FT SLOPE=0.022 
ROUTE 10=3 HYOROGRAPH NO=120.32 INFLOW 10=10 DT=O .0 
PRINT HYO 10=3 CODE=l 
** COMPUTE HYOROGRAPH BASIN 120.4 (A SEGMENT OF 1-40)************************** 
COMPUTE NM HYO 10=1 HYOROGRAPH NO=120.4 DA=0.0091 

%A=51.0 %B=O.O %C=O.O %0=49.0 TP=0.133333 
MASS RA1NFALL=-l 

PRINT HYO 10=1 CODE=l 
** ADD HYOROGRAPH FOR BASIN 120.4 TO THE FLOW IN THE MlREHAVEN ARROYO "B"***** 
ADD HYO 10=2 HYOROGRAPH NO=120.41 10 1=3 ID II=l 
PRINT HYO ID=2 CODE=l 
** ROUTE FLOWS IN MlREHAVEN ARROYO "B" TO POND No. 6 OF THE PROPOSED UNSER 
** DIVERSION 
COMPUTE RATING CURVE CID=6 VALLEY SECTION=l NUMBER OF SEGMENTS=l 

MINIMUM ELEV=100 FT MAXIMUM ELEV=106 FT 
CHANNEL SLOPE=0.023 FLOOD PLAIN SLOPE=0.023 
N=0.030 DIST=34 
DIST 

o 
32 

ELEV 
106.0 
105.0 

DIST 
2 
34 

ELEV 
105.0 
106.0 

DIST 
12 

COMPUTE TRAVEL TIME ID=l REACH NO=7 VALLEY SECTIONS=l 
LENGTH=1700 FT SLOPE=0.023 

ELEV 
100.0 

DIST 
22 

ROUTE ID=l HYOROGRAPH NO=120.42 INFLOW ID=2 DT=O.O 
PRINT HYO ID=l CODE=l 

ELEV 
100.0 

**COMPUTE HYOROGRAPH FOR BASIN 120.5 ****************************************** 
COMPUTE NM HYO ID=2 HYOROGRAPH NO=120.5 

%A=100.0 %B=O.O %C=O.O 
MASS RAINFALL=-l 

DA=0.0162 
%0=0.0 TP=0.133333 

PRINT HYO 10=2 CODE=l 
** ADD HYOROGRAPH FOR BASIN 120.5 TO MlREHAVEN ARROYO "B" FLOW AT POND No. 6 OF 
** THE PROPOSED UNSER DIVERSION PROJECT 
ADD HYO ID=3 HYOROGRAPH NO=120. 51 ID I=2 ID II=l 
PRINT HYO 10=3 CODE=l 
** BULK THE FLOW IN MlREHAVEN ARROYO "B" TO 
** COMPUTED BY THE SEDIMENT TRANSPORT MODEL 
DIVIDE HYO ID=3 PER=-105 ID=15 

PRINT HYO 
PRINT HYO 

ID=15 
ID=16 

CODE=l 
CODE=l 

ID=16 

REFLECT THE AVERAGE BULKING FACTOR 
FOR THE !MEDIATE UPSTREAM REACH 

HYO=120.52 
HYO=120.53 

**COMPUTE HYOROGRAPH FOR BASIN 120.6******************************************* 
COMPUTE NM HYO 10=6 HYOROGRAPH NO=120.6 DA=0.0328 

%A=98.0 %B=O.O %C=O.O %0=2.0 TP=0.133333 
MASS RAINFALL=-l 

PRINT HYO 10=6 CODE=l 
** BULK THE FLOW FROM BASIN 120.6 TO REFLECT THE AVERAGE BULKING FACTOR 
** COMPUTED BY THE SEDIMENT TRANSPORT MODEL FOR THE EARTHEN CHANNEL FROM BASIN 
** 120.6 
DIVIDE HYO 10=6 PER=-101 

PRINT HYO 10=17 CODE=l 
PRINT HYO ID=16 CODE=l 

ID=17 
ID=16 

HYO=120.61 
HYO=120.62 

** ADD HYOROGRAPH FOR BASIN 120.6 TO MlREHAVEN ARROYO "B" FLOW AT POND No. 6 
** OF THE PROPOSED UNSER DIVERSION 
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ADD HYD 10=18 HYDROGRAPH NO=120.63 10 1=15 10 11=17 
PRINT HYD 10=18 CODE=24 
** STORE A HYDROGRAPH TO REPRESENT THE ADDITIONAL VOLUME OF FLOW WHICH IS 
** DEVELOPED AFTER THE 24 HR STORM. THIS FLOW COMES FROM THE IMPERVIOUS AREAS 
** ONLY. THE VOLUME CALCULATED PER SECTION 22.2 OF COA DPM IS AS FOLLOWS: 
** 0.0045*640*(3.67-2.66)*.0833=0.242ao*ft 
** THIS FLOW SHOULD BE ADDED TO THE HYDROGRAPH AFTER THE PEAK FLOW HAS PASSED 
STORE HYD 10=15 HYD=120.64 DT=l HR DA=.OOOl 

FLOW RATES = 0 0 0 0 0 2.93 0 
PRINT HYD 10=15 CODE=24 
MODIFY TIME 10=15 DT=0.05 HR CODE=3 
PRINT HYD 10=15 CODE=l 
** ADD THE HYDROGRAPH REPRESENTING THE ADDITIONAL INFLOW VOLUME TO THE INFLOW 
** TO UNSER DIVERSION POND No. 6 
ADD HYD 10=7 HYDROGRAPH NO=120. 65 10 1=15 10 11=18 
PRINT HYD 10=7 CODE=l 
******************************************************************************** 
** BEGIN PROPOSED UNSER DIVERSION APPROXlMENTLY 1000 LF NORTH OF LOS 
** VOLCANES ROAD 
*************************************************.***************************** 
**ROUTE THE BULKED COMBINED FLOW FROM MlREHAVEN ARROYO "B" AND BASIN 120.6 
**THROUGH UNSER DIVERSION POND #6 LOCATED SOUTH OF DAYTONA ROAD 
**IN THE INTERIM CONDITION THIS POND WILL RETAIN ALL OF THE FLOWS FROM THE 
**CONTRIBUTING WATERSHED IN THE 100 YEAR 10 DAY STORM. 
**A SMALL INSIGNIFICANT RATE OF OUTFLOW IS INPUT IN TO THE MODEL IN ORDER TO 
**SATISFY THE INPUT DATA REQUIREMENTS OF THE MODEL 
**.09 ACRE*FT OF VOLUME WHICH REPRESENTS 5 X THE ESTIMATED ANNUAL AVERAGE 
**SEDlMENT YIELD IS OMITED FROM THE STAGE STORAGE CURVE 
ROUTE RESERVOIR 10=5 HYDROGRAPH NO=120.66 INFLOW 10=7 CODE=24 

PRINT HYD 
** BULK THE 
** COMPUTED 
DIVIDE HYD 

PRINT HYD 
PRINT HYD 

OUTFLOW (ofs) STORAGE(ao ft) ELEV(ft) 
o 0.0 70.0 
0.01 0.1416 71.0 
0.011 0.8272 72.0 
0.012 1.7707 73.0 
0.013 2.7859 74.0 
0.014 3.8744 75.0 
0.015 5.0362 76.0 TOP OF OUTLET STR 

66.0 6.2749 77.0 
91.4 7.4619 77.9 EMERGENCY SPILLWAY 

100.0 7.5982 78.0 
409.0 9.0118 79.0 

10=5 CODE=l 
FLOW IN MlREHAVEN ARROYO "C" TO REFLECT THE BULKING FACTOR 
BY THE SEDIMENT TRANSPORT MODEL FOR THE lMEDIATE UPSTREAM REACH 

10=11 PER=-107 10=17 HYD=130.82 

10=17 
10=16 

CODE=l 
CODE=l 

10=16 HYD=130.83 

** STORE A HYDROGRAPH TO REPRESENT THE ADDITIONAL VOLUME OF FLOW WHICH IS 
** DEVELOPED AFTER THE 6 HR STORM. THIS FLOW COMES FROM THE IMPERVIOUS AREAS 
** ONLY. THE VOLUME CALCULATED PER SECTION 22.2 OF COA DPM IS AS FOLLOWS: 
** 0.0090*640*(3.67-2.66)*.0833=0.4846ao*ft 
** THIS FLOW SHOULD BE ADDED TO THE HYDROGRAPH AFTER THE PEAK FLOW HAS PASSED 
STORE HYD 10=15 HYD=130.84 DT=l HR DA=.OOOl 

FLOW RATES = 0 0 O· 0 0 5.87 0 
PRINT HYD 10=15 CODE=l 
MODIFY TIME 10=15 DT=O. 05 HR CODE=3 

A6 



J 
, I 

PRINT HYD 10=15 CODE=l 

0.0204 61.0 
0.3695 62.0 
0.7585 63.0 
1.1886 64.0 
1.4249 64.5 
1.6611 65.0 
1. 8892 65.5 
2.1173 66.0 
2.7385 67.0 
3.3458 68.0 
3.8689 68.8 EMERGENCY SPILLWAY 
4.0055 69.0 
4.7259 70.0 

PRINT HYD 
**ROUTE THE OUTFLOW FROM THE POND THROUGH A 48" DIA STORM DRAIN 
**TO POND 4 ON THE SOUTH SIDE OF LOS VOLCANES 
COMPUTE RATING CURVE CID=l VALLEY SECTION NO=l CODE=-l SLOPE=0.026 

PIPE DIA=48 N=0.013 
COMPUTE TRAVEL TIME 10=11 REACH=l NUMBER OF VALLEY SECTIONS=l 

LENGTH=305 II'T SLOPE=0.026 
ROUTE 10=11 HYDROGRAPH NO=130. 87 INFLOW 10=5 DT=O. 0 
PRINT HYD 10=11 CODE=l 
**ROUTE THE FLOW FROM THE STORM DRAIN 
**THROUGH UNSER DIVERSION POND NO. 4 LOCATED SOUTH OF LOS VOLCANES ROAD 
**IN THE INTERIM CONDITION THE LOWER PORTION OF THIS POND WILL BE USED FOR 
**RETENTION. THE UPPER PORTION OF THE POND WILL BE USED FOR DETENTION 
**OUTFLOW STRUCTURE IS AN 8' X 8' CONCRETE BOX SOLID TO ELEV 51.9 
**FLOW IS CONTROLLED BY WEIR FLOW OVER THE CONCRETE STRUCTURE BETWEEN 
**ELEV. 51.9 AND 53.0 FLOW IS THEN CONTROLLED BY THE ENTRANCE OF THE 
**DIA OUTLET PIPE 
ROUTE RESERVOIR 10=5 HYDROGRAPH NO=130.88 INFLOW 10=11 CODE=24 

OUTFLOW (cfs) STORAGE(ac ft) ELEV(ft) 
o 0.0 
0.01. 0.0823 
0.011 0.5114 
0.012 1.2988 
0.013 2.2910 

47.0 
48.0 
49.0 
50.0 
51.0 

42" 

0.014 3.2577 
2.1 3.3651 

51.9 TOP OF OUTLET STR 
52.0 

30.7 3.9439 52.5 
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53.0 
54.0 

76.1 
111.1 
120.1 
359.0 

4.5226 
5.7648 
7.1829 
8.5077 

55.1 EMERGENCY SPILLWAY 
56.0 

PRINT HYD ID=5 CODE=l 
**ROUTE THE OUTFLOW FROM THE POND THROUGH A 42" DIA S.D. TO UNSER DIVERSION 
**POND NO. 3 
COMPUTE RATING CURVE CID=l VALLEY SECTION NO=l CODE=-l SLOPE=0.013 

PIPE DIA=42 N=0.013 
COMPUTE TRAVEL TIME ID=10 REACH=l NUMBER OF VALLEY SECTIONS=l 

LENGTH=139FT SLOPE=0.013 
ROUTE ID=10 HYDROGRAPH NO=130. 89 INFLOW ID=5 DT=O . 0 
PRINT HYD ID=10 CODE=l 
** COMPUTE HYDROGRAPH FOR BASIN 140.1 ***************************************** 
COMPUTE NM HYD ID=l HYDROGRAPH NO=140.1 DA=0.0196 

%A=74.0 %B=22.0 %C=4.0 %D=O.O TP=0.133333 
MASS RAINFALL=-l 

PRINT HYD ID=l CODE=l 
** ROUTE FLOWS FROM BASIN 140.1 DOWN EXISTING INSISED TRAIL FROM THE SOUTH SIDE 
** OF BASIN 140.1 TO LOS VOLCANES ROAD **************************************** 
COMPUTE RATING CURVE CID=4· VALLEY SECTION=l NUMBER OF SEGMENTS=l 

MINIMUM ELEV=100 FT 
CHANNEL SLOPE=0.026 
N=0.035 DIST=16 
DIST 

o 
ELEV 
101.0 

DIST 
4 

MAXIMUM ELEV=101.0 FT 
FLOOD PLAIN SLOPE=O.026 

ELEV 
100.0 

DIST 
12 

ELEV 
100.0 

DIST 
16 

COMPUTE TRAVEL TIME ID=12 REACH NO=2 . VALLEY SECTIONS=l 
LENGTH=1800 FT SLOPE=0.026 

ROUTE 
PRINT HYD 

ID=12 HYDROGRAPH NO=140.11 INFLOW ID=l DT=O.O 
ID=12 CODE=l 

** ROUTE FLOWS FROM BASIN 140.1 ALONG THE DIVERSION DIKE TO A 
** DETENTION AND SEDIMENTATION BASIN NORTH OF BLUEWATER ROAD 
COMPUTE RATING CURVE CID=4 VALLEY SECTION=l NUMBER OF SEGMENTS=l 

MINIMUM ELEV=100 FT MAXIMUM ELEV=101.0 FT 
CHANNEL SLOPE=0.015 FLOOD PLAIN SLOPE=0.015 
N=0.035 DIST=48 
DIST ELEV DIST 

o 101.0 3 
ELEV 
100.0 

DIST 
48 

ELEV 
101.0 

COMPUTE TRAVEL TIME ID=15 REACH NO=2 VALLEY SECTIONS=l 
LENGTH=660 FT SLOPE=O.015 

ROUTE 
PRINT HYD 

ID=15 HYDROGRAPH NO=140.12 INFLOW ID=12 DT=O.O 
ID=15 CODE=l 

ELEV 
101.0 

** COMPUTE HYDROGRAPH FOR BASIN 140.2 ***************************************** 
COMPUTE NM HYD ID=l HYDROGRAPH NO=140.2 DA=0.0892 

PRINT HYD 
** ADD FLOWS 
ADDHYD 

%A=92.0 %B=4.0 %C=4.0 %D=O.O TP=0.133333 
MASS RAINFALL=-l 
ID=l CODE=l 

FROM BASIN 140.2 TO THE ROUTED FLOW FROM BASIN 140.1 
ID=2 HYDROGRAPH NO=140.21 ID 1=15 ID 11=1 

PRINT HYD ID=2 CODE=l 
** BULK THE COMBINED FLOW FROM BASINS 140.1 & 140.2 TO REFLECT THE ESTIMATED 
** SEDIMENT YIELD FROM THE BASIN 
DIVIDE HYD ID=2 PER=-108 

PRINT HYD 
PRINT HYD 

ID=17 CODE=l 
1D=16 CODE=l 

ID=17 
ID=16 

HYD=140.22 
HYD=140.23 

** ADD THE BULKED FLOW FROM BASIN 140 TO THE ROUTED FLOW FROM UNSER DIVERSION 
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** POND NO.4. 
ADD HYO ID=2 HYOROGRAPH NO=140. 24 ID 1=17 1D 11=10 
PRINT HYO ID=2 CODE=l 
**ROUTE THE COMBINED FLOW THROUGH UNSER DIVERSION POND NO.3. 
**IN THE INTERIM CONDITION THE LOWER PORTION OF THIS POND WILL BE USED FOR 
**RETENTION. THE UPPER PORTION OF THE POND WILL BE USED FOR DETENTION 
**ASSUME OUTFLOW STRUCTURE IS AN 8' X 8' CONCRETE BOX SOLID TO ELEVATION 47.5 
**FLOW IS CONTROLLED BY WIER FLOW OVER THE TOP OF THE CONCRETE BOX TO 
**ELEVATION 48.5. AT ELEVATIONS GREATER THAN 48.5 THE FLOW IS CONTROLLED 
**BY ORIFICE CONTROL AT THE ENTRANCE TO THE 42" DIA. OUTLET PIPE. 
**.10 ACRE*FT OF VOLUME WHICH REPRESENTS 5 X THE ESTIMATED ANNUAL AVERAGE 
**SEDlMENT YIELD IS OMITED FROM THE STAGE STORAGE CURVE 
ROUTE RESERVOIR ID=4 HYOROGRAPH NO=140.25 INFLOW ID=2 CODE=24 

OUTFLOW (cfs) STORAGE(ac ft) ELEV(ft) 
o 0.00 43.0 
0.01 0.0688 44.0 
0.011 0.4970 45.0 
0.012 1.0426 46.0 
0.013 1.6424 47.0 
0.014 1.9702 47.5 TOP OF OUTLET STRUC 

23.3 2.2979 48.0 
66.0 2.6543 48.5 
78.5 3.0106 49.0 
85.3 3.7821 50.0 
91.7 4.6138 51.0 
93.2 4.7875 51.2 EMERGENCY SPILLWAY 

194.2 5.5069 52.0 
PRINT HYO ID=4 CODE=l 
**ROUTE THE OUTFLOW FROM THE POND THROUGH A 42" DIA STORM DRAIN UNDER BLUEWATER 
**ROAD 
COMPUTE RATING CURVE CID=l VALLEY SECTION NO=l CODE=-l SLOPE=0.010 

PIPE DIA=42 N=0.013 
COMPUTE TRAVEL TIME ID=10 REACH=l NUMBER OF VALLEY SECTIONS=l 

LENGTH=168 FT SLOPE=0.010 
ROUTE ID=10 HYOROGRAPH NO=140.26 INFLOW ID=4 DT=O.O 
PRINT HYO ID=10 CODE=l 
**ROUTE THE OUTFLOW THROUGH UNSER DIVERSION POND NO. 2 
**IN THE INTERIM CONDITION THE LOWER PORTION OF THIS POND WILL BE USED FOR 
**RETENTION. THE UPPER PORTION OF THE POND WILL BE USED FOR DETENTION 
**ASSUME OUTFLOW STRUCTURE IS AN 8' X 8' CONCRETE BOX SOLID TO ELEV 44.8 
**FLOW IS CONTROLLED BY WEIR FLOW BETWEEN ELEV 44.8 AND 46.0 THEN IT IS 
**CONTROLLED BY THE ENTRANCE OF THE 48" DIA OUTLET PIPE 
ROUTE RESERVOIR ID=5 HYOROGRAPH NO=140.27 INFLOW ID=10 CODE=24 

OUTFLOW (cfs) STORAGE(ac ft) ELEV(ft) 
o 0.0000 37.9 
0.01 0.0003 38.0 
0.011 0.1818 39.0 
0.012 0.7343 40.0 
0.013 1.5680 41.0 
0.014 2.4956 42.0 
0.015 3.5621 43.0 
0.016 4.6788 44.0 
0.017 5.8772 44.8 TOP OF OUTLET STR 

38.6 6.5179 45.5 
86.8 7.1586 46.0 

169.3 8.5245 47.0 
178.5 9.8262 47.9 EMERGENCY SPILLWAY 

A9 



PRINT HID 
500.5 

1D=5 CODE=l 
11.5100 49.0 

**ROUTE THE OUTFLOW FROM THE POND THROUGH A 48" DrA STORM DRAIN TO UNSER 
**DIVERSION POND NO 1 
COMPUTE RATING CURVE CID=l VALLEY SECTION NO=l CODE=-l SLOPE=0.0125 

PIPE DIA=48 N=0.013 
COMPUTE TRAVEL TIME ID=10 REACH=l NUMBER OF VALLEY SECTIONS=l 

LENGTH=128 FT SLOPE=0.012S 
ROUTE ID=10 HIDROGRAPH NO=130. 28 INFLOW ID=5 DT=O. 0 
PRINT HID 1D=10 CODE=l 
** COMPUTE HIDROGRAPH FOR BASIN 150.1 
COMPUTE NM HID ID=l HIDROGRAPH NO=150.1 DA=0.1525 

%A=96.0 %B=O.O %C=4.0 %D=O.O TP=0.228S 
MASS RAINFALL=-l 

PRINT HID ID=l CODE=l 
** BULK THE FLOW FROM BASIN lS0.1 TO REFLECT THE ESTIMATED SEDIMENT YIELD 
** FROM THE BASIN 
DIVIDE HID 

PRINT HID 
PRINT HID 

ID=l PER=-105 

ID=17 CODE=l 
ID=16 CODE=l 

ID=17 
ID=16 

HID=150.11 
HID=150.12 

** ADD THE OUTFLOW FROM POND 2 TO THE BULKED FLOW FROM BASIN lS0.1 
ADD HYD ID=10 HYDROGRAPH NO=lS0 .13 ID 1=10 ID 11=17 
PRINT HYD ID=10 CODE=l 
**ROUTE THE FLOW THROUGH UNSER DIVERSION POND #1 
**IN THE INTERIM CONDITION THIS POND WILL RETAIN ALL OF THE 100 YEAR 10 DAY 
**FLOW THAT REACHES IT. OUTFLOW CURVE ABOVE OUTLET BASED ON WIER FLOW OVER THE 
**TOP OF THE STRUCTURE AND ORIFICE CONTROL BY THE ENTRANCE OF THE 42" DIA 
**OUTLET PIPE 
**.07 ACRE*FT OF VOLUME WHICH REPRESENTS 5 X THE ESTIMATED ANNUAL AVERAGE 
**SEDIMENT YIELD IS OMITED FROM THE STAGE STORAGE CURVE 
ROUTE RESERVOIR ID=5 HYDROGRAPH NO=150.14 INFLOW ID=10 CODE=24 

OUTFLOW (cfs) STORAGE(ac ft) ELEV(ft) 
o 0.00 33.5 
0.01 0.0001 34 
0.011 0.2932 35 
0.012 0.8646 36 
0.013 1.5370 37 
0.014 2.2720 38 
0.015 3.0712 39 
0.016 3.9358 40 
0.017 4.8673 41 TOP OF OUTLET STR 

66.0 5.8673 42 
134.8 6.9372 43 
142.2 7.9609 43.9 EMERGENCY SPILLWAY 
460.0 9.2922 45 

PRINT HYD ID=5 CODE=l 
**NOTE:UNDER EXISTING 100 YEAR 10 DAY STORM CONDITIONS NO OUT FLOW IS REQUIRED 
**FROM THE UNSER DIVERSION PONDS. A 42" DIA.STORM DRAIN OUTFALL IS PLANNED TO 
**BE CONSTRUCTED WITH THE UNSER DIVERSION PONDS TO SERVE THE SYSTEM AS THE 
**WATERSHED DEVELOPS. IN THE FUTURE AS DOWNSTREAM DRAINAGE OUTFALLS ARE 
**COMPLETED IT IS LIKELY THAT THE SYSTEM SERVING THE EXISTING CONDITION 
*·WATERSHED WILL BE CONVERTED TO EXTENDED DETENTION. THIS WILL BE ACCOMPLISHED 
**BY MODIFYING THE OUTLET STRUCTURES TO ALLOW VERY LOW RATES OF DISCHARGE TO 
**OCCUR FROM THE INVERTS OF THE PONDS. 
FINISH 
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AHYHO SUMMARY TABLE (AHYM0392) - »!AFCA VERSION OF HYMO -

INPUT FILE III ud2U001.hml 

rROM 'to 

HYDROGRAPH 10 10 

co,""""" IDENTIFICATION NO. NO. 

START 

RAINFALL TYPE- 2 

*8 BEGIN UNSER DIVERSION CHANNEL HA'l'ERSHED 

- COMPUTE NM HYO 120.10 1 

- COMPUTE NM HYO 

ADOHYO 

ROUTE 

- COMPUTE NM HYO 

ADD 8YO 

COMPUTE NM HYO 

_ COMPUTE NM 8YO 

_' COMP UTE NM 8YD 

ADDHYD 

ADD 8YO 

ROUTE 

- COMPUTE NM KYO 

ADD HYO 

- COMPUTE NM KYO 

ROU'l'E 

ROUTE 

ROUTE 

-COMPU'l'ENMHYO 

ADDHYO 
.... COMPU'l'E NM HYO 

~ COMPUTE NM KYo 

ADDHYO 

ROUTE 

ADD HYO 

ADDHYD 

~COMPUTENMKYD 

ROU'l'E 

ADD HYO 

ROUTE 

-COMPUT£NMHYO 

ADDH'tD 

ROUTE 

"",COMPUTENMHYD 

ADDHYD 

DIVIOt HYO 

..- COMPUTE NM HYO 

DIVIDE HYO 

AnDHYD 

STORE HYO 

MODIFY TDlE 

ADDHYO 

~ (ROUTE RESERVOIR 

DIVIDE HYO 

120.20 2 

120.21 U 2 3 

120.22 3 4 

120.30 1 

120.31 ". j_~ 
130.10 3 

130.20 4 

130.30 

130.21 U 3 

130.31 5, 6 

130.32 1 

130.'0 

5 

• 
1 

11 

1 

130.41 1,11 12 

130.'0 11 

130." 11 15 

130.62 1~ 11 

130.42 12 1 

130.50 3 

130.51 15 3 4 

130.70 1 

130.90 2 

130.91 15 2 1 

130.52 4 

130.72 15 3 

3 

4 

130.73 4511 2 

130.80 1 

130.74 2 3 

130.81 3' 1 11 

120.32 10 3 

120.40 [!) 
120.41 3' 1 2 

120.42 2 

120.50 

120.51 U 1 

120.52 3 

120.53 AND 

120.60 

120.61 • 17 

120.62 AND 16 

120.63 15517 18 

120.64 1~ 

120.64 15 15 

120.65 15518 7 

120.66 7 5 

130.82 11 17 

130.83 AND 16 

J\REA 

(SQ MI) 

.02590 

.05450 

.08040 

.08040 

.01990 

.10030 

.07430 

.04890 

.00470 

.12320 

.12790 

.12790 

.0.,20 

.18910 

.07100 

.07100 

.07100 

.18910 

.01040 

.19950 

.01696 

.00954 

.02650 

.19950 

.22600 

.29700 

.03270 

.29700 

.32970 

.10030 

.00910 

.10940 

.10940 

.01620 

.12560 

.125.0 

.12560 

• 03280 

.03280 

.03280 

.15840 

.00010 

.00010 

.15850 

.15850 

.32970 

.32970 

PI!AIC 

DISCHARGE 

(cra) 

21.31 

32.28 

52.81 

" •• 5 
16.38 

~56) 
36.76 

30.09 

12.93 

66.48 

75.17 

72.32 

46 •• 4 

111.03 

'2.71 

'2.83 

43.40 

110 •• ' 
18.39 

123.89 

15.02 

8.45 

23.48 

123.01 

141.78 

185.18 

25.'0 

180.78 

197.70 

57.13 

16.09 

(.1.1') 
63.84 

13.33 

r71~9O) 
-75.58 

.3.60 

28.25 . 

28.53 

.28 

r-~ 
2.93 

5.8' 

93.65 

.01 

211.53 

13.84 

1\11 

RUNOFF 

VOLUME 

(AC-,.,,' 

.607 " 

1.277-

l.sst 
1.884 

.466-

2.350 

1.741 ..,.. 

1.146 ...,.. 

.608 ...... 

2.887 

3.495 

3 ••• 5· 

1.U4 -

4.929 

1 •••• _ 

1.664 

1.664 

' .• 2. 
.7st-

5.713 

.425,.." 

.239--

•••• 
5.713 

'.377 

8.041 

.7"-
8.041 

8.807 

2.350 . 

.686-

3.036 

3.036 

• 380 -

3.416 

3.587 

.171 

.838 -

.84,6 

.008 , 
4.433 

.242 

.242 

r •. 675 

.034 , 

•.• 2. 
.617 

RUN DATE (MON/DAY/YR) =09/10/1993 

USEa NO.= D_HARRIS.S92 

UME TO 

l\QNOFr PEAK 

(INCHES) (HOURS) 

.43.36 

.43936 

.43936 

.43.37 

.43936 

.43936 

.43936 

.43936 

2.42724 

.43936 

.51241 

.512U 

•• 3.3. 

.48876 

.43.3. 

.43.38 

.43938 

.48877 

1.41342 

.53'" 

.46988 

.46988 

• 4698e 

.53697 

.52P10 

.50765 

.43936 

.50765 

.50088 

.43937 

1.41342 

.52038 

.52039 

.43.3 • 

.50993 

.53543 

.02550 

.47.,2 
• 48390 

.00479 

.52.7. 

1.500 

1.600 

1.550 

1.650 

1.500 

1..00 

1.600 

1.550 

1.500 

1.600 

1..00 

1.650 

1.550 

1.600 

1.550 

1.600 

1.600 

1.600 

1.500 

1.600 

1.500 

1.500 

l.MO 

1.600 

1.600 

1.600 

1.550 

1.650 

1..50 

1.600 

1.500 

1.600 

1.650 

1.500 

1.650 

1..50 

1.650 

1.500 

1.500 

1.500 

1.600 

crs 
PER 
ACRE 

PAce = 1 

NOTATION 

TIME_ .0 

RAIN24= 2.66 

1.286 PER IMP_ .0 

.925 PER IMP= 

1.026 

.874 

1.286 PER IMP= 

.897 

.773 PER IMP= 

.962 PER IMP= 

.0 

.0 

.0 

.0 

4.298 PER IMP: 100.0 

.843 

.918 

.884 

1.191 PER IMP= .0 

.917 

.940 PER IMP: 

•• 43 

.955 

.917 

.0 

2.762 PER IMP= 49.0 

•• 70 

1.384 PER IMP'" .0 

1.385 PER IMP= .0 

1.384 

.963 

.980 

.974 

1.214 PER IMP= 

.951 

.937 

.890 

.0 

2.763 PER IMP= 49.0 

.978 

.912 

1.286 PER IMP= 

.896 

.940 

.045 

.0 

1.346 PER IMP= 2.0 

1.35 • 

.013 

.924 

45.40292 5.000 45.791 

45.39693 4.900 91.550 

.55307 1.600 ,923 

.00406 24.400 .OOQ AC-i'T= 

.53594 1.650 1.002 

.03506 1.650 .066 



rROM <to PEAl< RUNOIT TIME <to crs PAGE = 2 

HYDROGRAPH 10 10 l\REA DISCHARGE VOL_ RUNorr PEAl< PER 

""""""" IDEN'l'IrlCATION NO. NO. (SO MI) (crs) (AC-H) (INCHES) (HOURS) ACIUl NOTATION 

STORE HYO 130.8C l' .00010 5.87 .U5 SlO.96078 !I,OOO 91. 719 

MODIFY TDm 130,84 15 15 .00010 11.74 .485 90.94878 4.900 183.413 

ADD RYO 130.85 15517 7 .32980 211.53 ~mi> .!l6335 1.650 1.002 

2.59) 6 ~OUTE RESERVOIR 
"-

130.86 7 • .32980 lU~6~ ..s. '126 .USGa 1.81<0 .~6 AC-i'T= 

ROUTE 130.87 5 11 .32980 142.34 8~;2t .49607 1.850 .6 4 

"\ (50UTE RESERVOIR 130.8a 11 5 .32980 75.56 5.U8 .31088 2.100 .358 AC-i"r= "oS;) 
ROUTE 130.89 5 10 .32980 ' 78.05 5.468 .31088 2.100 .370 

-<""- COMPUTE NM HYO 140.10 1 .01960 18 • .50 .S22,--0 ,49901 1.500 1.475 PER IMP= .0 

ROUTE 140.11 1 12 .OU60 17.17 .522 .49908 1.550 1.369 

ROUTE 140.12 12 15 .01960 17.47 .522 .49909 1.600 1.393 

"Z..COMPUTE NM HYO 140.20 1 .08920 78.50 2.196- .46166 1.500 1.375 PER IMP= .0 

ADD HYO 140.21 155 1 2 .10880 92.62 2.718 .46840 1.550 1.330 

DIVIDE HYO 140.22 2 17 .10880 100.0.3 2.935 .50587 1.550 1.437 

140.23 AND 16- .10880 7.41 .217· .03747 1.550 .106 

1\00 HYO 140.24 17U0
1 

2 .43860 100.0~ 8.'0' .35925 1.550 .356 

'? \sOUTE RESERVOIR 140.2' 2 4 .43960 68.6~ 6.433 .27502 2.250 .244 AC-FT= 2.72) 

ROUTE 140.26 4 10 .43860 68.47 6.433 .27502 2.250 .244 

'V ~U'l'£ RESERVOIR 140.27 10 5 .43860 3.22 .557 .02380 5.650 .011 AC-i'T= 5.9~ 
ROUTE 130.28 5 10 .43860 3.23 .557 .02380 5.650 .011 

... COMPU'l'E NM HYO 150.10 1 .15250 85.35 3.692 ..... .45390 1.600 .874 PER IMP= .0 

DIVIDE HYO 150.11 1 17 .15250 89.62 3.876 .47660 1.600 .918 

150.12 AND 16 .15250 4.27 .185' .02270 1.600 .044 

ADD HYO 150.13 10U7 10 .59110 89.62 4.433 .14062 1.600 .237 

\ ~UTE RESERVOIR 150.14 10 5 .59110 .02 .038 .0()122 29.950 .000 AC-FT= ,.3!) 

FINISH 
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BCC 

BKD 

BKD 

BKD 

BCC 

BCC 

PAC 

BKD 

BKD 

BCC PAC 

PAC 

BKD 

BKD 

BCC 

PAC '. " 

PAC 

PAC 

BCC 

BCC 
PAC 

BCC ------LEGEND 
PROJECT WATERSHED BOUNDARY 

..... SUB BASIN BOUNDARY 

BCC SOIL TYPE BOUNDARY 

~ SUB BASIN T.D. 

BKD BLUEPOINT - KOKEN SOIL ASSOCIATION 

BCC BLUEPOINT. LOAMY FINE SAND 

PAC PAJARITO. LOAMY FINE SAND 

MIREHAVEN 
ARROYO "B" 

PAC 

PAC e // 
~~~~\~~~~~~P~~~r-~ 

~ PAC 

r:;;:;.. PAC 
~ 

'" ~ 
PAC ............................. . 

BCC 

PAC 

NOTE, SOIL TYPE MAPPING TAKEN FROM 
SOIL CONSERVATION SERVICE. SOIL SURVEY 
OF BERNALILLO COUNTY AND PARTS OF 
SANDOVAL AND VA\...ENCIA COUNTIES, NEW 
MEXICO (S.C.S. 1977) 

BCC 

..1-,0·· 

~., 

131 

BCC 

Location Symbol Legend 
@ SAMPLE OBTAINED FROM 

TOP 3" OF UNDISTURBED 
SOIL 

ROAD 

@] SAMPLE OBTAINED FROM 
TOP 6" OF ARROYO BED 
MATERIAL 

® SAMPLE OBTAINED FROM 
ARROYO BED MATERIAL 
10"-16" DEEP 

& SAMPLE 08T AINED FROM 
ARROYO BANK 

. 
. . 

SCALE I" = 1000' 

UNSER DIVERSION WA TEASHED 
SOIL SAMPLE AND S.C.S SOIL 

TYPE LOCA noN MAP 

FIGURE. DATE. 9 - 93 
PROJECT NO 3324.2 I 
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I 
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-
LEGEND 

PARTICLE SIZE DISTRIBUTION CHART SAMPLE 1.0. LINE TYPE 

4 --
SAMPLE DESCRIPTION: MIREHAVEN ARROYO "C" 5 •••••• 

TAKEN FROM TOP 6" OF BED MATERIAL 8 -0-0-

9 
__ 00_. -

US. STll. SIEVE OPENINGS IN INCHES U.s. STANDARD SIEVE NUMBDIS 11 
_e •• _ 

II I 
2 Ii> I Yo ." X V. 4 8 10 16 20 30 40 50 60 100 140 200 il 

-'" :---... rrl-
, I 

~ IJ '- . I 

'\ t\ -, 10 

It" ~ 20 

~ . I 

~. I I 
30 ..., 

I" X !:l n 

" ": .40 § 
II '\ 111\ n 
II I" .. l' \ 0 

• ~ 
"- ~ 

50 
. !:l 

,1\ '" 611 -< 

II ~ I r\.. ,\ a 
II Cl .. ;:j 70 r, ~ .. .. 

I, ~ ~ .'\. 80 
, I I i'-\. ~,,\.. 
II , I ~~," 

, .~ 
90 

II . I I .-
50 10 5 I 0.5 0.1 0.01 0.002 0.001 

GRAIN SIZE IN MILUMETERS 

Gravel 1 Coarse Sand Medium Sand Fine Sand Silt or Clay 

Gravel Coarse Sand FmeSand Silt or Clay 
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AASHTO 

LEGEND 
PARTICLE SIZE DISTRIBUTION CHART 

SAMPLE DESCRIPTION: MIREHAVEN ARROYO "C" 
BED MATERIAL 10" - 16" DEEP 

SAMPLE 1.0. LINE TYPE 

10 •••••• 

6 ---
u.s. STD. SIEVE OPfNlNGS IN INCHES U.s. STANDARD SIEVE NUMBBIS 

I J I I 
3 2 1\\ I 1\ !> l\ Yo 4 8 10 16 20 30 40 SO 60 100 140 200 

0 
~ 
~ II 

, 
I 

10 
.~ I' 

, 
.~ II I 

I I 20 

I I I 
I I 

I' I 
30 

'l I 40 
I II' I 

SO 
I \~ I 

I \i.,.. 

60 I ~ • 
I \..~ I 

70 
i I " II , 
II ~ so 
II I' t-1.. • 

90 
I' '1~ • • 
II I " 1'--

II 100 
SO 10 5 I 0.5 0.1 0.01 0.002 0.001 

GRAIN SIZE IN MILLIMETERS 

Gravel I Coarse Sand Medium Sand Fine Sand Sill or Clay 

Gravel CoarwSand F"meSand Sat or Clay 
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PARTICLE SIZE DISTRIBUTION CHART 
SAMPLE DESCRIPTION: MIREHAVEN ARROYO "C" 

WATERSHED, TOP 3" OF UNDISTURBED SOIL 

u.s. STD.SlEVE OPENINGS IN INCHES U.s. STANDARD SIEVE NUM8ERS 
I II I 
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LEGEND 

SAMPLE 1.0. LINE TYPE 
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AASHTO 

PARTICLE SIZE DISTRIBUTION CHART 
SAMPLE DESCRIPTION: MIREHAVEN ARROYO "B" 

TAKEN FROM TOP 6" OF BED MATERIAL 

u.s. STD. SIEVE OPENINGS IN INCHES u.s. STANDARD SIEVE NUM8B!S 
II 
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GRAIN SIZE IN MIWMETERS 
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85 

0.01 

Silt or Clay 
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LEGEND 

SAMPLE LD. LINE TYPE 
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PARTICLE SIZE DISTRIBUTION CHART 
SAMPLE DESCRIPTION: MIREHAVEN ARROYO "B" 
WATERSHED, TOP 3" OF UNDISTURBED MATERIAL 

us. STD. SIEVE OPENINGS IN INCHES us. STANDARD SIEVE NUMBERS 
II I 
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GRAIN SIZE IN MlLUMEfERS 

Gravel I Coarse Sand Medium Sand Fine Sand Silt or Clay 

I--P.A.SHT2- Gravel Coarse Sand FmeSand Silt or Clay 
--_ ... _-

B6 

LEGEND 

SAMPLE 1.0. 
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'- AASHTO 

PARTICLE SIZE DISTRIBUTION CHART 
SAMPLE DESCRIPTION: WATERSHED DISCHARGING 
TO PONDS 3 AND 1, TOP 3" OF UNDISTURBED SOIL 

u.s. STD. SIEVE OPENINGS IN INCHES u.s. STANDARD SIEVE NUMBERS 
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SAMPLE 1.0. LINE TYPE 
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APPENDIX C 

SEDIMENT TRANSPORT EQUATION DESCRIPTION 
AND CRITERIA 
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.. RESOURCE CONSULTANTS Be ENGINEERS, INC. 
A KLH Engineering Group Company 
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April 29, 1993 

Mr. Cliff Anderson 
:;:;, ()~, 19°? 
I-t I I. J..;) '1,,): 

Albuquerquo MOlropolltan Arroyo 
Flood Control Authority 

2600 Prospect Avenue Nf 
Albuquerque, New Mexico 87107 

Ro: Prallmlnery Bod Material Trenspol1 Equation 

Deer Cliff: 

I em transmitting a prellmlnary bed matenal transport equation for use In the Albuquerque area. The 
equation has the form: 

where ~ Is tho bed material trenspol1 capaolty In ets, V Is the flow vlloclty in fps, 0 Is tho 
hydraulic depth In feet, W Is .the channel width In feet and C, Is the flne sediment (sllt/cley) 
concentrlldon In declmal fraction by weight (e,g" when the line sediment concentrsdon Is 10,000 
ppm,Of=0.01). The coefficient (a) and exponent, (b, 0, and d) can b$ read from the enclosed plot 
for tho median bed mlltorllli size. As discussed below, this equation should only be applied for the 
median bed materIal size; It should not be applied· by size fraction. For practical purposes, the 
transportod gradation can be assumed to be the same as the bed material gradation. The aquatlon was 
doveloped using the following procedures and assumptions: 

1. Bed load was computed by size fraction using the Meyer·Poter. Muller bed·load equation 8$ 

presented In the draft Erosion and Sediment Design Guide. 

2. The suspended bed materiel load was computed using a procedure for high sand 
concentrations originally dev.loped by Woo (1986) at Colorado State University and published 
In the ASCE Hydraulics Journal a few years ago. I provided a copy of the ASCE papar with 
my February 8,1993, SUbmittal regardIng a transport equation for North Domingo 8ac8 Arroyo. 

3. The suspended sediment computations were performed for the median bed material size only. 
This Is not believed to be a serious limitation of the procedure since tho gradation of the 
transported sediment, as eVidenced by depositional features in the arroyos In the Albuquerque 
area, I~ very similar to lhG aradatlon. of the pnront matarlalln other portions of the arroyo. 

4. The bed layer thicknes$ used to compute the reference bed layer concentration (or the 
suspended sediment concentration profile was estimated based on the ratio of the shear 
velocity to the critical sheer velocfty for the median particle Size, following Karim and Kenntdy 
(1983). The result Is limited to values betwG~n 2050 and 2084 of tho bed material. 

6. The viscositY of the fine sediment/water mixture and fall velocitY of the transported particlei 
ate computed based on relationships that consider the eNects of the fina sediment on the fluId 
characterIstic;,. 

36eS JFK Parkway. Building 2, Suite 300 • P.O. Box 270~0 • Fort Collins, CO 80527 
(303) 223·5556. Denver Metro (303) 572·1806· FAX (303) 223-5576 

Fori ColI/ns, CO • Davis. CA • laramie, WY 

C1 
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Mr. Cliff Anderson April 29, 1993 

6. To provent unreallstioelly high bad matorlal Qoncentratlons, on upper limit of 650,000 ppm Is 
sut on the tefarlnco bed layer ooncentrutlon, This value Is the approximate upper limit lor mud 
flooding. Above this valulI, the water/sediment mixture Is no longer B Newtonian lIuld end tho 
bulo hydrauliC and aedlment transport assumptions no longer apply. Mud and debris I10w$ 
ooour 8t higher concentratlont. Based on our field evidence, mud and debris flows have 
occurred In the pest In stoeper areas at the base 01 the Sandia front, but are of very limited 
extent and, probably ara of limited time during the passage of any given hydrograph. Thu 
660,000 ppM liMitation II, tharafore, believed to be ruasonabla for conditions whare the 
analysis procedures In the Oaslgn Gultla ara applicable. 

7. As described In Woo (1986) and Woo at al. (19861, the suspended sediment computatlone 
consider the efleots of the high sedlmont concentrstlon on the characteristics ot tho 
water/sediment mlxturu. It ahould be noted that the procedure converge. to tho claat-woto. 
suspended sediment Qonc.ntmlon profile, aa prodloted by tho Rouse equation (Roust, 1937). 
at low sU3pended sediment concontratlons. (The Rouse aquatlon Is the buls for lhe 
suspended sediment oomputatlon In tht Einstein procedure.) 

e. The fOllowll'1I tabl. aummerlres the range 01 conditions tor whloh the equation was developed: 

.. 
MinimUM 1 2.2 0.8% o 0.42 

Mexlmum 40 4.1 4% &0,000 3.00 

The bed matllrlal conoentration for tlte above conditions ranged from 1,900 to approximatelY 440/000 
ppm. 

AI I am still evaluating the result. of my computations, this relation should be considered prollmlnllY. 
I do not, however, enVision ohang •• thet will sIgnificantly chango the bed meta rial transport rota, 
predlctod by the equation. I Intend to Include tho flnBI v"slon of thl, equation In the Design Ciulde. 

PleG'. cell me If you heve any questions or comments about the equetion or the procedures used to 
develop It. 

RAM:bbv 
Enclo$ure 

C2 

Sincerely, 

RESOURCII CONSULTANTS & ENGINEERS, INC. 

~-. 

U'1:Mussetter, Ph.D., p.e. 
Vice President 

RCE 
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APPENDIX D 

SEDIMENT WASH LOAD CALCULATIONS 
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"LSo" VALUE CALCULATION 
PROJECT:UNSER DIVERSION 

DATE: 08131/93 

SUBAREA #1 SUBAREA #2 SUBAREA #3 
ISUBBASIN I.D·I AREA "S" "L" "m" "LS" % BASIN "S" "L" I "m" "LS" % BASI~ "S" I"L" I"m" I "Ls" 1% BASiN WEIGHTED I I' (ae) (ft 1ft) (ft) AREA (ft 1ft) (ft) AREA (ft I ttl (ft) I I AREA I LS I 
!B~N 120.1 16.58 0.029 400 0.3 0.41 100 0.000 0 0.3 0.00 0 o.or~ ~ ~~ ~~~ ~, ~ o. 

N 1202 I 34.881 0.041 100 0.4 0.40 I 261 0.0345 400~ 0.4 0.59 74 O.OJ 
120.3 I 12.741 0.0221 1001 0.31 0211 -531-- 0.0221 4001 0.31 0.321 471 0.0 

.120.4 I _ 5.821-0.100140fO.510.871 1061 0.0001 01 -0:310.601 01 0.000 
f120:S-1 10.36 

20.03 
:0.1 I 47.551 0.0381 40010.41 0.65l 1601 0.0001 01 0.31 0.001 01 o. 
.02 1 3103 J O.04Q I 25QJ 0.4/Q.57/ 31 Lo.osc / 400 / -0.5/ -1 :671 --------s9T---O: 

0.000 
0.000 

1130.5 T 6.661 0.1 oar-40 '<i".5 6:87 100' 0.000 0 0.3 0.00 0 0.000 
3ASIN 130.6 I 45.44J 0.0301 400 0.4 0.52 100 0.000 0 0.3 0.00 0 0.000 

400 0.5 2.74 100 0.000 0 0.3 0.00 0 0.000 

0, 

o I 0.3/ 0.( 

o I 0.31 0.00 I 0 

67 

0.91 
11 
'Sl 

ASIN 130.8 0 0.3 0.00 0 0.57 
~I .. ~n..... ,.."' ... 

1140.1 
SIN 140.2 

150.1 
OTAL 

12. 

477.81 

[100120010.511:941 1SJ 0.0711 4001 0.51 1.671 841 0.001 
)200 400 0.5 0.02 
).071 400 1 0.3 0.001 

LS.I ,. )n (0.65 + .04545 + .006552 ) 
\ 72.6 

). - slope length «400") 
S - %Slope 
D - .3 for S S 3% 
043% <S < 5% 
.s S :.5% 

Dl 

0.31 0.00 
400 1 0.31 0.39 1 6: 

0.3 0.00 .57 



pONCENTRATION EVENT EVENT 
POINT OR RUNOFF PEAK % MATERIAL 

SUBBASIN 1.0. AREA VOLUME FLOW <0.074 
ac) acft (ets 

2 YEAR 
BASIN 150.1 97.17 0.00 0.0 20.00 

5 YEAR 
BASIN 150.1 97.17 0.08 1.6 20.00 

10 YEAR 
BASIN 150.1 97.17 0.70 142 20.00 

25 YEAR 
BASIN 150.1 97.17 1.72 36.2 20.00 

50 YEAR 
BASIN 150.1 97.17 2.63 59.4 20.00 

.100 YEAR 
BASIN 150.1 97.17 3.70 85.4 20.00 

L 

SEDIMENT YIELD CALCULATION 
PROJECT: UNSER DIVERSION 

WATERSHED POND #1 
STORM:100 YEAR 24 HOUR 

CALC DATE:!l9I18193 10:25:55 

SEDIMENT YIELD (Os) = a·«v"Q)'btK"c"LS 
SEDIMENT CONCENTRATION = WT. SDMNT IWT. OF MIXTURE 
SEDIMENT MATERIAL ASSUMED UNIT WEIGHT = 165 LBSICF 

a= 300 
b= 0.56 

"K" "C" "LS" SEDIMENT YIELD SEDIMENT YIELD 
tons (tonsism) 

0.17 026 0.40 0.00 0.00 

0.17 026 0.40 1.68 11.05 

0.17 026 0.40 1922 126.61 

0.17 026 0.40 5527 364.00 

0.17 026 0.40 89.76 59122 

0.17 026 0.40 133.17 877.12 

D2 

FINE TOTAL 
BULKING SEDIMENT SEDIMENT 
FACTOR CONCENTRATION CONCENTRATION 
(percent (ppm bvwt. (ppm bvwt. 

0.0 0 0 

0.6 3076 15194 : 
• 

0.8 4.025 19.805 
, 

0.9 4.706 23.096 

I 
0.9 4.998 24,498 

1.0 5,269 25.800; 



poNCENTRATION EVENT EVENT 
POINT OR RUNOFF PEAK % MATERiAl 

SUBBASIN 1.0. AREA VOLUME FLOW <0.074 
(ae) (aeft (cis 

2 YEAR 
BASIN 140.1 12.54 0.00 0.00 20.00 

BASIN 1402 56.63 0.00 0.0 20.00 

TOTAl 69.17 0.00 

5 YEAR 
BASIN 140.1 12.54 0.04 1.35 20.00 

BASIN 140.2 56.63 0.09 3.3 20.00 

TOTAl 69.17 0.13 

10 YEAR 
BASIN 140.1 12.54 0.13 4.7 20.00 

BASIN 140.2 56.63 0.46 16.6 20.00 

TOTAL 69.17 0.59 

SEDIMENT YIELD CALCULATION 
PROJECT: UNSER DIVERSION 

WATERSHED POND #3 
STORM: 2.5.& 10 YEAR 24 HOUR 

CAlC DA TE:09I18193 10:35:22 

SEDIMENT YIELD (Os) = a"«V"Q)"b)"t<>C'LS 
SEDIMENT CONCENTRATION = WT. SDMNT I WT. OF MIXTURE 
SEDIMENT MATERIAL ASSUMED UNIT WEIGHT = 165 LBSlCF 

a= 300 
b= 0.56 

"t<> "C" "LS" SEDIMENT YIELD SEDIMENT YIELD 
tons (tonslsm 

0.17 026 1.71 0.00 0.00 

0.17 026 1.05 0.00 0.00 

0 0.00 

0.17 026 1.71 4.42 225.72 

0.17 0.26 1.05 7.01 79.19 

11.4293 105.75 

0.17 026 1.71 17.21 878.22 

0.17 026 1.05 43.46 49121 

60.6725 561.38 

D3 

RNE TOTAl 
BULKING SEDIMENT SEDIMENT 
FACTOR !coNCENTRATION CONCENTRATION 

,cent m b wi. b wI.) 

0.0 0 0 

0.0 0 0 

0.0 0 0 

3.1 16.010 75.233 

22 11327 54.179 

2.4 12.773 60.759 

3.7 19.107 88 751 
-

2.6 13.714 65.005 

2.9 14.907 70.343 



... 
CONCENTRATION EVENT EVENT 

POINT OR RUNOFF PEAK % MATERIAL 
SUBBASIN 1.0. AREA VOLUME FLOW <0.074 

ac) acft (efs 
25 YEAR 
BASIN 140.1 12.54 0.272 10.17 20.00 

BASIN 140.2 56.63 1.08 39.9 20.00 

TOTAl 69.17 1.36 

SO YEAR 
BASIN 140.1 12.54 0.39 14.5 20.00 

BASIN 140.2 56.63 1.62 59.1 20.00 

TOTAl 69.17 2.01 

100 YEAR 
BASIN 140.1 12.54 0.52 18.9 20.00 

BASIN 140.2 58.63 2.20 79.6 20.00 

TOTAl 69.17 2.72 

SEDIMENT YIELD CALCULATION 
PROJECT: UNSER DIVERSION 

WATERSHED POND #3 
STORM:25,SO,&100 YEAR 24 HOUR 

CAlC DATE:09/18J93 10:30:()4 

SEDIMENT VIEW (Os) = a"«(V"Q)Abrl(>C*LS 
SEDIMENT CONCENTRATION = WT. SDMNT I WT. OF MIXTURE 
SEDIMENT MATERiAl ASSUMED UNIT WEIGHT = 165 LBSlCF 

"I(> 

0.17 

0.17 

0.17 

0.17 

0.17 

0.17 

a= 
b= 

"C" 

0.26 

0.26 

0.26 

0.26 

0.26 

0.26 

300 
0.56 

"LS" 

1.71 

1.05 

1.71 

1.05 

1.71 

1.05 

D4 

SEDIMENT YIELD SEDIMENTYIEW 
(tons) tons/sml 

40.09 2,045.88 

114.82 1297.63 

154.906 1,433.26 

59.83 3,053.40 

179.12 . 2,024.34 

238.95 2210.90 

81.53 4,161.05 

251.19 2,838.80 

382.72 3.078.51 

FINE TOTAl 
BULKING SEDIMENT SEDIMENT 
FACTOR CONCENTRATION CONCENTRATION 
(percent (ppm bywt.) (ppm bvwt.) 

4.1 21,227 97831 

2.9 15,348 72,302 

3.2 16.533 77,538 

4.3 22.076 101,426 

3.1 16011 75236 

3.3 17,194 80436 

I 
4.4 22,553 103,433 

3.2 16,525 77,500 

3.4 17.683 82.573 



. ___ .. IKAIIUN 

POINT OR 
SUBBASIN 1.0. AREA 

;on;rr #130..41 
~ OU ," 

lO. 
130..: 
130..: 
130.., 

ISL 

IPOINT # 130.71 

(ae) 

4' 

~ 

. 39.-

121.0.2 

EVENT I EVENT 
RUNOFF PEAK % MATERIAL 

I VOl IIMF FLOV·C I < 0.074 
(ae ft) 1 (efs) 

~ 
0. 
0; 
o 

0.22 

OJ 20.0.0. 
.00 

:O.Q()_ 
.00 

SEDIMENT YIELD CALCULATION 
PROJECT: UNSER DIVERSION 

WATERSHED POND #5 
STORM: 2 YEAR 24 HOUR 

CALC DATE:08/31/93 12:33:13 

SEDIMENT YIELD (as) = a"«V"O)Ab)'K"C"LS 
SEDIMENT CONCENTRATION = WT. SDMNT I WT. OF MIXTURE 
SEDIMENT MATERIAL ASSUMED UNIT WEIGHT = 165 LBSlCF 

a= 300 
b= 0..56 

"K" "C" ...."LS-"- ~I=[)II 

(tons) 
LD_ 

BULKING 
t\JT YIELD I r::"AI"'TI"'\O 

FINE 
-_···_·U 

(ppm bvwt: 

C.l~ 1.261 - 0..651 0.00. 1 ___ .. ....Q.QQ.L 0..0. 1___ _--.Cl. 

TOTAL 
--"'ENI 

RATION 

0..17 
0..17 

026 v.vv u.vv V.V v u 
0.26 1.56 330.78 1.040. 5:~" 

C.1~ 1.261 0.571 0.00 1 ...Q! 

1.56 ! 8.23 0..2 1,040 5.176 

IBASIN130.5" 6.66 0.241 5.6 20.00. 0.17 0.26 0.87 13.61 1.308.19 1.6 8,278 40,0641 
lASIN 130.6 45.44 0.001 0.0 20.00 0.17 0.26 0.52 0.00 0.00 0.0 0 0 

IBASIN 130.9 6.11 0.00 0.0 20.00 0.17 0.26 0.35 0.00 0.00 0.0 0 01 
I§ASIN 130.7 10.8§._ ~01 __ 0.0 20.00 0.17 0.26, 2.~ __ ~ O.QQ. _ 0.00 O,() 0 0 

iSlJBTOTAL 190.08-' _ 0.461 __ -~~------...L--.L.. - __ I ~ ___ 15.171 51.07L og I 4.8291 23.689 

iBAslN 130.8 20.931 0.00 I . .o.O! 20.001. D.17.L 0.26 L_ 0..571 0..00. 1 0.0.0. I 0..01 01 0 

[TOTAL ...L~1.Dl ).46 i 15.171 46.0.1 i 0..91 4.8291 23.689 

[>5 



.. ~ __ ""IM.AIIUI' 

POINT OR 
~11RR4.~INJ.D. __ 1 AReA 

(ae) 

OINT #130.41 
1'1. OF 1-4U 

SEDIMENT YIELD CALCULATION 
PROJECT: UNSER DIVERSION 

WATERSHED POND #5 
STORM: 5 YEAR 24 HOUR 

CALC DATE;08131i93 12:27;02 

SEDIMENT YIELD (Os) = a"«(V"Q)"b)"K"C"LS 
SEDIMENT CONCENTRATION = WT. SDMNT I WT. OF MIXTURE 
SEDIMENT MATERIAL ASSUMED UNIT WEIGHT = 165 LBSlCF 

a= 300 
b= 0.56 

EVENT I EVENT 
RUNOFF PEAK % MATERIAL 

I vn, " ... " FLOW I < 0.074 I"K" "C" I "Ls" ,,<on LD 
, BULKING 

,LD 
(ae ft) I (efs) (tons) (ppm by1Nt. 

TOTAL 
lIT 

--'ppm by 1Nt. 

BASIN 130.1 47.55 0.04 0.8 20.00 0.17 0.26 0.65 125 16.88 0.9 45931 22.549 
o"',IN1302 31.30 0.03 0.6 20.00 0.17 0.26 0.91 127 26.01 12 6.202 30257 

,IN 130.3 3.01 0.31 7.2 20.00 0.17 0.26 0.11 229 486.20 02 1.084 5.398 
IBASIN 130.4 39.16 0.03 1.0 20.00 0.17 0.26 0.57 1.07 17.43 1.0 5.205 25.495 

[gI 121.02 0.41 ,5.88 31.09 0.4 2.106 10.44: 

~OINT# 130.71 
lASIN 130.5 6.66 0.34 7.9 20.00 0.17 0.26 0.87 20.06 1.927.83 1.6 8.608 41.609 
lASIN 130.6 45.44 0.04 0.9 20.00 0.17 0.26 0.52 1.07 15.09 0.7 3.927 19.333 
lASIN 130.9 6.11 0.01 0.4 20.00 0.17 026 0.35 021 22.08 0.6 3092 15270 
"-"1130.7 ____ 10.85 0.02 0.7 20.00 0.17 026 2.74 3.33 196.28 4.6 23.899 109.068 

ISUBTOTAL 190.081 0.821 30.551 102.871 1.01 5.453 26.682 

!BASIN 130.8 20.93 .02 _0.6 •. 2O.QQ.L_ o. ),261 0.57 0.61 18.68_ 0.8 _1.475 :}1.981 

'OTAL 211.0 ).64 31.16 94.52 1.0 5.430 26.571 

D6 



NIHAIION 
t'UINI Ut"l. 

""'RRA""N 1.0. I AREA 

!PoINT #130.41 
1-40 
1130.1 

~ASIN 130.2 
)~SIN 13g.~ 

IBASIN 130.4 

ISUBTOTAL 

OINT # 130.7' 

47.55 
31.30 

3.01 
39.16 

121.02 

I 
EVENT I EVENT 
CIINl"'\~ 

SEDIMENT YIELD CALCULATION 
PROJECT: UNSER DIVERSION 

WATERSHED POND #5 
STORM: 10 YEAR 24 HOUR 

CALC DA TE:08I31193 12:20:38 

SEDIMENT YIELD (Os) = a'«('rQ)AbrK'c"LS 
SEDIMENT CONCENTRATION = WT. SDMNT IWT. OF MIXTURE 
SEDIMENT MATERIAL ASSUMED UNIT WEIGHT = 165 LBS/CF 

a= 300 
b= 0.56 

FINE TOTAL 
BULKING --------

i%MATERIAL 
vn, II .... " I FLOW < 0.074 I 'K' 'C' "LS" .LD rYIELD 

_," I 

RATION 
__ ," 
::1J1.Tlr"\l 

(ae It) I (ets: 

1.33 ?6 20.00 o 
1.22 5.5 20.00 ~ 
1.37 1.7 20.00 o 
27 ?8 20.00 ~ ( 

19 

(tons) 

13.3< 
13.43 
2.8' 

.122; 

41.83 

~b.Y\NI. 

179.391 1.11 5.9081 28.86C 
.274.521 1.71 8.901 I 42,974 
596.86! 0.2! 1,115! 5,551! 
., .... 1'\ t::t:: 1 "l ~ ~...... 32,359 

22123 5,147 25,214 

Ib"",N 130.5 1 6.66 0.43 10.2 20.00 0.17 026 0.87 26.40 2.537.04 1.7 8,954 43,224 
BASIN 130.6 I 45.44 0.31 7.8 20.00 0.17 026 0.52 11.31 159.23 1.0 5,338 26132 
lASIN 130.9 I 6.11 O.OS 1.9 20.00 0.17 026 0.35 124 130.10 0.7 3,642 17,950 
lASIN 130.7 I 10.85 0.09 3.4 20.00 0.17 0.26 2.74 18.72 1,10420 5.8 29,700 132,730 

I§L 190.08 2.07 99.50 335.02 1.3 I 7,024 34,160 

IBASIN 130.8 20.93 0.14 4.9 20.001 0 026 0.57 6. 187.141 1.21 6.392 31,163 

TOTAL 211,01 2.2' 105.62 320.35 i 1.3 ...e;,9§4l ~,971 
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SEDIMENT YIELD CALCULATION 
PROJECT: UNSER DIVERSION 

WATERSHED POND lIS 
STORM: 25 YEAR 24 HOUR 

CALC DATE:Q9!03/93 13:27:22 

SEDIMENT YIELD (Os) = a"«(V'Q)Ab)*K'C"LS 
SEDIMENT CONCENTRATION = WT. SDMNT I WT. OF MIXTURE 
SEDIMENT MATERIAL ASSUMED UNIT WEIGHT = 165 LBSICF 

a= 300 
b= 0.56 

POINT OR RUNOFF PEAK % MATERIAL 
-- 'RATIONI I EVENT I EVENT 

<:, 'RR4<:'N 1.0. AREA VOLUME FLOW I < 0.074 I"K' "C" I "LS" 
BULKING 

TOTAL 
,EDIMEN 

RATION rvlELD TYIELD 
(ae: (tons) (ppm bywt.) (ppm by 

IPOINT #130.41 
IN.OFI-40 

1130.1 47.551 0.841 1].51 20.001 0.171 0261 O.~ 38.83I __ 1i22.621 1.31 6.7561 32.893 
1130.2 31.30- 0.56 14.5 20.00 0.17 026 0.91 38.99 79721 1.9 10142 48 731 

cf\<o,N 130.3 3.01 0.46 10.6 20.00 0.17 026 0.11 3.54 753.12 02 1.132 5.634 
BASIN 130.4 39.16 0.70 23.0 20.00 0.17 0.26 0.57 35.83 565.57 1.4 7,476 36.295' 

~BTOTAL 121.02 2.56 117.19 619.74 1.31 6.691 2.565 

POINT # 130.71 
BASIN 130.5 
~·~··1130.6 

~130.9 
IBASIN-jaO.7 10.651 0.221 7.9 

ISL 190.08 4.27 

IBASIN 130.8 20.93 0.37 12.7 

-OTAL 211.Q1 4.64 
, 

0.87 35.96 3.455.70 1.8' 9.381 45.118 
J.uJ I V.II U..LV 0.52 33.35 469.68 1.1 6.022 29,402 
,n'!l n<71 n26 0.35 325 339.96 0.8 3.964 19512 

2.,26 2.74 _ 49.51 2.920.60 6.3 32.056 142.0~ 

239261 805.58L _____ l&J 8.178 39.59§ 

20.0( 0.261 0.57 17.99 549.731 1.4 7.100 34.518 

~ 25723 780.20 ~ 8.092 39.193 

DB 



1tv\IION 
rOR 

>=:, ~ 1.0. AREA 
~ 

JINT #130.4' 
1-40 

EVENT I EVENT 
RUNOFF PEAK 
\/("\1 I IU): FLOW 

~) I (cfs] 

SEDIMENT YIELD CALCULATION 
PROJECT: UNSER DIVERSION 

WATERSHED POND #5 
STORM: 50 YEAR 24 HOUR 

CALC DATE:09/18J93 10:36:40 

SEDIMENT YIELD (Os) = a"«V"Q)AWK"c"LS 
SEDIMENT CONCENTRATION = WT. SDMNT I WT. OF MIXTURE 
SEDIMENT MATERIAL ASSUMED UNIT WEIGHT = 165 LBSlCF 

a= 300 
b= 0.56 

1
% MATERIAL I 

<0.074 "K" "C" -LS" rYIELD OLD 
(tons) 

FINE TOTAL 
BULKING -- .. ',N, .--.---.-

:lImON 
vwt.) 

/130.1 47.551 1. 62.981 847.721_ 1.41 7.1341 34.679 
nil 130.2 £<::." ..::V . V.I J V.a> V..::11 62.68 1,281.58 10735 51.464 
.IN 130.3 H n "'1"1 n .. "7 n")C n H 4.05 860.63 1.144 5,695 

IBASIN 130.4 

ISUBTOTAL 121.02 

IPOINT # 130.7 
IBASII 
,ASII 
3ASfj 
~Slt· .--

ISUBTOTAI 

IBASIN 130.8 

'OTAL 

6.68 
45.44 

6.11 
).85 

190.08 

20.93 

211.01 

57:37 937.54 7.901 38.295 

3.72 187.071 989.321 1.41-- ---- _7.3461 35.682 

16.1 20.00 0.17 0.26 0.87 43.33 4.184.24 
31.7 20.00 0.17 0.26 0.52 53.84 755.49 

, 6.5 20.00 0.17 0.26 0.35 5.07 530.80 
, 1-1 ~ ")" IV' n "1'7 n IlC 2.74 75.73 4.467.09 

6.11 384.85 1.228.44 

0.57 19.4 20.001 0.171 0.261 0.5~ 29.03 687.74 

6.68 393.88 .194.84 

D9 

1. 

6. 

1.7 

1.4 

1.6 

9.570 
6.377 
4.126 

"!I3.655 

8.711 

7.440 

8.602 

46.084 
_:31.090 

20.294 
"IA8,SOS 

42.087 

36.123 

41.581 



... I r\I'\ IIUI~ EVENT EVENT 
POINT OR 

SEDIMENT YIELD CALCULATION 
PROJECT: UNSER DIVERSION 

WATERSHED POND #5 
STORM:1oo YEAR 24 HOUR 

CALC DATE:09/18193 10:37:47 

SEDIMENT YIELD (Os) = a"«(V"Q)AWK"C"LS 
SEDIMENT CONCENTRATION = WT. SDMNT I WT. OF MIXTURE 
SEDIMENT MATERiAL ASSUMED UNIT WEIGHT = 165 LBSlCF 

a= 300 
b= 0.56 

TOTAL 
BULKING 

~11RR.A.C;;IN '-D. AREA I 
RUNOFF PEAK % MATERIAL 
VOLUME FLOW < 0.074 "K" "C" I "LS" rYIELD rYIELD 

1-40 
1130. 
1130.2 

_._ .. ~ 130.~ 
BASIN 130.4 

ISU 

POINT # 130.71 

~c) ~ftJ cfs (ppm bywt.) 

47.55 1.74 36.9 20.00 0.17 0.26 0.65 88.68 1.193.63 1.4 7440 36126 
31.30 1.15 30.3 20.00 0.17 0.26 0.91 87.97 1798.75 2.1 11170 53462 

3.01 0.59 132 20.00 0.17 0.26 0.11 4.60 978.92 02 1.147 ,,-
09.16 __ 1.43 47.3 20.00 0.17 0.26 0.57 80.18 1.310.38 1.6 8.16' o. 

121.02 4.91 _261.44 1.5 7.773 37.69~ 

ASIN 130.5 6.66 0.7618.6 20.00 0.17 0.26 0.87 50.76 4.877.96 1.9 9.746 46.901 
ASIN 130.6 45.44 1.66 43.1 20.00 0.17 0.26 0.52 75.46 1.062.83 1.3 6633 32309 

N 130.9 6.11 024 8.6 20.00 0.17 0.26 0.35 6.95 728.49 0.8 4.246 20877 
'1130.7 10.65 0.43 152 20.00 0.17 0.26 2.74' 103.57 6.10921 6.8 34.542 151.744 

ISU 190.08 8.00 498.181 1.677.381 1.71 9.082 ~~818 

IBASIN 130.8 20.93 0.77 26.0 20.00 I 0.1, '.261 0.5, 40.341 1.233.391 1.51 7.699 ...22'.300 

OTAL ~11.0t , 8.77 538.52 8.960 43.252 
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CONCENTRATION EVENT EVENT 
POINT OR RUNOFF PEAK 

SUBBASIN 1.0. AREA VOLUME FLOW 
(ac acft cfs 

POINT #120.31 
N.OFI-40 
BASIN 120.1 16.56 0.00 0.0 
BASIN 120.2 34.88 0.00 0.0 
BASIN 120.3 12.73 0.00 0.0 

SUBTOTAL 64.19 0.00 

POINT # 120.51 
BASIN 120.4 5.82 0.21 4.9 
BASIN 120.5 10.36 0.00 0.0 

TOTAL 80.37 0.21 

BASIN 120.6 20.03 0.00 0.0 
1 - ._-

% MATERIAL 
<0.074 

20.00 
20.00 
20.00 

20.00 
20.00 

20.00 

SEDIMENT YIELD CALCULATION 
PROJECT: UNSER DIVERSION 

WATERSHED POND #S 
STORM:2 YEAR 24 HOUR 

CALC DATE:Q8J31/93 17:48:55 

SEDIMENT YIELD (Os) = a"«lrQ)Ab)"K"C"LS 
SEDIMENT CONCENTRATION = WT. SDMNT I WT. OF MIXTURE 
SEDIMENT MATERIAL ASSUMED UNIT WEIGHT = 165 LBSICF 

a= 300 
b = 0.56 

"K" "C" "LS" SEDIMENT YIELD SEDIMENT YIELD 
tons tonslsm 

0.17 0.26 0.41 0.00 0.00 
0.17 0.26 0.54 0.00 0.00 
0.17 0.26 0.26 0.00 0.00 

0.00 0.00 

0.17 0.26 0.87 11.66 1.281.68 
0.17 0.26 0.39 0.00 0.00 

11.66 92.81 

0.17 0.28 0.41 0.00 0.00 
.. _- .. _'- 1 ._1 . . -

D11 

FINE TOTAL 
BULKING SEDIMENT SEDIMENT 
FACTOR CONCENTRATION CONCENTRATION 
(percent (ppm bvwt.1 (oom bvwt. 

0.0 a a 
0.0 a a 
0.0 a a 

0.0 0 0 

1.5 8.101 39.235 
0.0 a a 

1.5 8,101 39,235 

0.0 0 0 
I 1 



'i1nJ\IIVN 

POINT 'OR 
"L1RR,,-Q'N 1.0. AREA 

''OINT 
~.'OF 1-40 

~c) 

EVENT EVENT 
RUNOFF PEAK 

SEDIMENT YIELD CALCULATION 
PROJECT: UNSER DIVERSI'ON 

WATERSHED POND #6 
ST'ORM:5 YEAR 24 H'OUR 

CALC DATE:08I31193 17:30:01 

SEDIMENT YIELD (Os) = a·((V-Q)Abt~C"L.S 
SEDIMENT CONCENTRATI'ON = WT. SDMNT I WT. OF MIXTURE 
SEDIMENT MATERIAL ASSUMED UNIT WEIGHT = 165 LBSICF 

a= 300 
b= 0.56 

V'OLUME FL'OW .~ ·C· ·LS· LD 
, BULKING 

W 
~ftJ (cis) ~ 

FINE 
N' 

, .. __ .... lATI'O 
(QP.rn..Qy WI. 

T'OTAL 
NT 

__ w_" .. lATI' 
(ppm bVw!" 

,.~ ••• MO.1 16.58 0.Q1 0.5 20.00 0.17 026 0.41 0.31 12.0S 0.7 3,530 -_ .. 17,406J 
12 34.88 0.03 0.7 20.00 0.17 026 0.54 0.78 14.29 O.S 4,078 20,061 

lASIN 120.3 12.73 0.Q1 0.4 20.00 0.17 026 0.26 0.15 7.42 0.4 2,167 10,743 

POINT # 120.51 
BASIN 120.' 
BASIN 120. 

UTA! 

IBASIN 120.6 

64.19 

5.S2 
10.88 

S0.37 

21.00 

l.05 

129 
l.O 

0.35 

0.06 

6.9 
0.3 

1.5 

20.001 0.171 0261 0.S7 
20.001 0.171 026 0.39 

20.001 0.171 0261 0.41 

D12 

.24 

17.20 
0.17· 

18.61 

.35 

12.36 

1.891.55 
10.69 

14823 

4123 

0.7 

1.6 
0.6 

1.5 

0.7 

3.564 

8,522 
3.174 

7,889 

3.543 

17.570 

41206 
15.671 

37,299 

17,467 



.. __ .. IHAIION 
POINT OR 

!':lJRRA!':IN 1.0. AREA 
_(ac;L 

OINT #120.31 
, 1-40 

SEDIMENT YIELD CALCULATION 
PROJECT: UNSER DIVERSION 

WATERSHED POND #6 
STORM:10 YEAR 24 HOUR 

CALC DATE:Q8131J93 17:Q4:20 

SEDIMENT YIELD (Os) = a"«V"Q)AbrK"C'LS 
SEDIMENT CONCENTRATION = WT. SDMNT I WT. OF MIXTURE 
SEDIMENT MATERIAL ASSUMED UNIT WEIGHT = 165 LBSlCF 

a= 300 
b= 0.56 

EVENT I EVENT 
RUNOFF PEAK % MATERIAL 
VOLUME FLOW I < 0.074 I "K" "C' "LS" SEDIMENT YIELD 

. BULKING 
• YIELD 

(ac It ' 

ANE TOTAL 
--------

(ppm bVwt.) (porn 1 

N 120.1 3.54 136.70 4.661 22346 
N 120.2 8.72 159.94 5,316 26.028 
N 120.3 1.67 84.19 2.793 13.309 

ISUBTOTAL 84.19 0.44 13.93 136.92 0.91 ~.§17 22.668 

POINT # 120.51 
BASIN 120.4 0.26 0.87 22.69 2,495.45 1.7 8.850 42.737 
BASIN 120.5 0.26 0.39 1.99 122.69 0.8 4.099 20.166 

OTAL 80.37 ).89 38.61 3\Y7.47 ~ 6.366 31.036 

IBASIN 120.6 21.00 .19 5.9 20.00 ).261 0.41 5.73 174.67 0.9 ~'.53l! . 22,287 
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CONCENTRATION EVENT EVENT 
POINT OR RUNOFF PEAK % MATERIAL 

SUBBASIN 1.0. AREA VOLUME FLOW <0.074 
(ac) (ac It cfs) 

POINT#120.31 
N.OF 1-40 
BASIN 120.1 16.58 029 10.6 20.00 
BASIN 120.2 34.88 0.62 15.5 20.00 
BASIN 120.3 12.73 0.23 8.1 20.00 

SUBTOTAL 84.19 1.14 

POINT# 120.51 
BASIN 120.4 5.82 0.49 11.9 20.00 
BASIN 120.5 10.36 0.18 6.6 20.00 

SUBTOTAL 80.37 1.81 

BASIN 120.6 21.00 0.41 13.9 20.00 
I I --

SEDIMENT YIELD CALCULATION 
PROJECT: UNSER DIVERSION 

WATERSHED POND #6 
STORM:25 YEAR 24 HOUR 

CALC DATE:0sJ31J93 16:59:04 

SEDIMENT YIELD (Os) = a"«v"Q)Ab)"K"(7LS 
SEDIMENT CONCENTRATION = WT. SDMNT I WT. OF MIXTURE 
SEDIMENT MATERIAL ASSUMED UNIT WEIGHT = 165 LBSlCF 

a= 300 
b= 0.56 

"K" "(7 "LS" SEDIMENT YIELD SEDIMENT YIELD 
tons tonslsm) 

0.17 026 0.41 1026 395.99 
0.17 026 0.54 25.40 466.09 
0.17 0.26 026 4.84 243.51 

40.50 403.84 

0.17 026 0.87 30.80 3,387.06 
0.17 026 0.39 5.77 356.48 

77.08 613.77 

0.17 026 0.41 14.36 437.76 
! 

014 

lANE 
TOTAL 

BULKING SEDIMENT SEDIMENT 
FACTOR CONCENTRATION CONCENTRATION 
(oercent m b WI. (ppm byWl.J 

1.0 5.109 25031 
1.1 6,003 29.310 
0.6 3,144 15.525 

1.0 5,206 25,499 

1.8 9,221 44,467 
0.9 4,594 22,555 

1.2 6,228 30381 

1.0 5,142 25,190 



SEDIMENT YIELD CALCULATION 
PROJECT: UNSER DIVERSION 

WATERSHED POND lIS 
STORM:50 YEAR 24 HOUR 

CALC DATE:08l31J93 16:54:51 

SEDIMENT YIELD (Os) = a"«(V"Q)AbrK'C7LS 
SEDIMENT CONCENTRATION = WT. SDMNT I WT. OF MIXTURE 
SEDIMENT MATERIAL ASSUMED UNIT WEIGHT = 165 LBSlCF 

a= 300 
b= 0.56 

... ,TRA liON I I EVENT I EVENT 
POINT OR RUNOFF PEAK % MATERIAL 
CCAC>'N 1.0. AREA VOLUME FLOW I < 0.074 I"K' "C" "LS" oLD 

BULKING 
rvlELD 

FINE 
--···,NI 

~ATION 

TOTAL 
·:NI 
~TlON 

POINT #120.31 

3A; 
3A: 
3M 

[SUBTOTAL 

[POINT # 120.51 
BASIN 120.4 
BASIN 120.5 

OTAL 

[BASIN 120.6 

J;lc) [ (a"-.f!.l (ton (ppm bywt. . (ppm bywt. 

64.19 

5.82 
10.36 

80.37 

21.0C 

0,45 16. 1.17 16.43 634.32 5.369 26.260 
0.94 23. ~O. l.17 40.95 751.39 6350 30.963 
0.34 12. l.17 7.75 [ 389.83 3.306 16.315 

1.74 65.14 649.45 ..1-.0 3 491. 26.882 

o:ss 37.31 4.102.64 9.4421 45.491 
028 924 570.55 4.831 23.695 

2.59 111.68 889.34 --- .1.2 .6.30:3. 30.741 

0.60 20.6 20.601 .0.17[ 026 [ 0.41 2222 677.25 1. 5.573 26.488 
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EVENT EVENT 

SEDIMENT YIELD CALCULATION 
PROJECT: UNSER DIVERSION 

WATERSHED POND 116 
STORM:l00 YEAR 24 HOUR 

CALC DATE:08I31193 16:46:48 

SEDIMENT YIELD (Os) = a"{{IrQ)AbtK"<7LS 
SEDIMENT CONCENTRATION = WT. SDMNT I WT. OF MIXTURE 
SEDIMENT MATERIAL ASSUMED UNIT WEIGHT = 165 LBSlCF 

a= 300 
b= 0.56 

.• __ .IITRATION 
POINT OR 

!':IIRRA.<:IN 1.0. I AREA 
I RUNOFF PEAK 1% MATERIAL 

VOLUME FLOW <0.074 I"K" "C" "LS" ,LD 
. BULKING 

OLD 
(ae tt) (efs) (tons) 

POINT 
N. OF 1-4(1 

T BASIN 120.1 16.5 17 0.41 1.91 884.45 1.1 
~1202 1 34.8 

~ 
1.63 1 057.52 1.3 

81 543.56 0.6 
32. 
16. 

0.54 
17 ).26 

SUBTOTAL 64.19 2.35 91.36 910.89 1.1 

POINT # 120.51 
BASIN 120.4 5.82 0.66 .,., ...... . --- • 8 16.3 0.87 "foV.;:ro ",I:;lV.VI 1.4 

BASIN 120.5 .. "'..,,,, noo 
10:;..01 I~"'~ V~ IV.V<.> v.V<.> 13.5 0.39 -I") 0"7 -,n.t: <:IJI no 

'OTAL 80.371 3.39 147.79 1,176.91 12 

~BASIN 120.6 20.991 0.84 
I 

32.06 ___ 977.45...;, 1.J.. 28.5 _2o.001----O,,1ILo.26 0.41 
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FINE 

(ppm 

"-----

:NT 
'lATION 

5.524 
6.598 
3.403 

5,688 

9,619 
4974 

6.377 

5,618 

TOTAL 

270: 
32.1' 
16,71 

27,810 

46.313 
24385 

31,090 

27,473 -_ .. _-------
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DATA VARIABLES 
DATE OF CALCULATION 03-Sep-93 02:56: 1 a PM Os= BED MATERIAL TRANSPORT (cis) 
PROJECT NAME UNSER DIVERSION V=FLOW VELOCITY (Ips) 
CHANNEL NAME POND 1 WATERSHED D·HYDRAULIC DEPTH (It) 
CHANNEL REACH UPSTREAM OF POND 1 w- CI.FINE SED. CONC. (ppm by WI) 
BED MATERIAL D50 (mm) 0.42 W.CHANNEL WIDTH (ft) 

BonOM WIDTH (tt) 10 EXPONENTS / COEFFICIENTS 
SIDE SLOPES (harz. ? /1' vert.) 3 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (ft'/I!.) 0.0250 "A" COEFFICIENT 0.0003 
MANNING'S "n' 0.030 "B" EXPONENT 3.92 
FINE SED. CONCENTRATION (ppm by WI.) 15,194 "C" EXPONENT 0.54 
TOTAL CLEARWATER VOLUME (el/storm) 3,485 "D" EXPONENT -9.5 

CLEAR WATER INCREMENTAL DED MATERIAL WASH LOAD BULKING INCREMENT 
FLOW RATE TIME DlWTH VELOCIIT TRANS. RATE TRANS. RATE FACTOR SED. VOL. 

(tf.) (brs) (Il-) (n.1 sec.) (cf •. ) (cf,.) (cO 
0.05 1.333 0.01 0.36 0.00 0.00 1.01 1.42 

0.1 0.067 0.01 0.36 0.00 0.00 1.01 0.14 
0.2 0.033 0.01 0.36 0.00 0.00 1.01 0.14 
0.5 0.034 0.01 0.36 0.00 0.00 1.01 0.36 
1.0 0.066 0.05 1.05 0.00 0.01 1.01 1.58 
1.5 0.067 0.05 1.05 0.00 0.01 1.01 2.24 
1.6 0.033 0.05 1.05 0.00 0.01 1.01 1.21 

, I 
1.6 0.067 0.05 1.05 0.00 0.01 1.01 2.38 
1.4 0.067 0.05 1.05 0.00 0.01 1.01 2.17 
1.2 0.066 0.05 1.05 0.00 0.01 1.01 1.79 
0.9 0.100 0.05 1.05 0.00 0.01 1.01 2.19 
0.6 0.067 0.05 1.05 0.00 0.00 1.01 1.04 
0.4 0.133 0.01 0.36 0.00 0.00 1.01 0.98 
0.2 0.133 0.01 0.36 0.00 0.00 1.01 0.56 
0.1 0.134 0.01 0.36 0.00 0.00 1.01 0.28 
0.1 0.466 0.01 0.36 0.00 0.00 1.01 0.99 
0.1 0.467 0.01 0.36 0.00 0.00 1.01 0.99 
0.1 0.033 0.01 0.36 0.00 0.00 1.01 0.07 
0.1 0.034 0.01 0.36 0.00 0.00 1.01 0.07 
0.1 0.033 0.01 0.36 0.00 0.00 1.01 0.07 

TOTAL SEDIMENT TRANSPORTED (el sediment solids @ 165 psI) 20.66 
TOTAL SEDIMENT TRANSPORTED (ef of sediment deposlts@ 100 psf) 34.08 
AVERAGE BULKING FACTOR 1.01 
AVERAGE TOTAL SEDIMENT CONCENTRATION (ppm by wt) 15,431.91 

El 



DATA 

SEDIMENT TRANSPORT WORKSHEET 
10 YEAR 24 HOUR STORM 
Os.a(V'b)(D'c)((I-Cf)'d)W 

VARIABLES 
DATE OF CALCULATION 03-Sep·93 02:51 :48 PM Os. BED MATERIAL TRANSPORT lefs 
PROJECT NAME UNSER DIVERSION V.FLOW VELOCITY (Ips) 
CHANNEL NAME POND 1 WATERSHED D.HYDRAULIC DEPTH 1ft) 
CHANNEL REACH UPSTREAM OF POND 1 Cf.FINE SED. CONC. loem bv wt\ 
BED MATERIAL D50 (mm) 0.42 W·CHANNEL WIDTH 1ft) 

BonOM WIDTH (ft) 10 EXPONENTS I COEFFICIENTS 
SIDE SLOPES (harz. ? /1' vert.) 3 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (ft.!ft.) 0.0250 "A" COEFFICIENT 0.0003 
MANNING'S "n" 0.030 "B" EXPONENT 3.92 
FINE SED. CONCENTRATION (ppm by wt.) 19.so6 "C" EXPONENT 0.54 
TOTAL CLEARWATER VOLUME (ef/storm) 30,490 "D" EXPONENT -9.5 

CLEARWATER INCREMENTAL BED MATERIAL WASHLOAll nUl.KING INCREMENT 

FLOW RATE TIME DEPTH VELOCITY TRANS. RATE TRANS. RATE FACTOR SED. VOl.. 

(cfs) (hrst (fl.) (fl.1 sec.l (crs.l (crs.) (cO 
0.05 1.333 0.01 0.36 0.00 0.00 1.01 1.86 

0.1 0.034 0.01 0.36 0.00 0.00 1.01 O.og 
0.1 0.033 0.01 0.36 0.00 0.00 1.01 0.09 
3.0 0.067 0.10 1.65 0.01 0.02 1.01 7.23 
8.7 0.066 0.25 2.96 0.12 0.07 1.02 44.22 

12.8 0.067 0.30 3.31 0.21 0.10 1.02 73.23 
14.1 0.033 0.35 3.64 0.32 0.11 1.03 51.36 
13.8 0.067 0.30 3.31 0.21 0.10 1.02 75.07 
12.3 0.067 0.30 3.31 0.21 0.09 1.02 72.40 
10.2 0.066 0.25 2.96 0.12 0.08 1.02 47.03 
7.9 0.100 0.20 2.57 0.06 0.06 1.02 43.72 
5.9 0.067 0.20 2.57 0.06 0.04 .1.02 25.71 
4.3 0.133 0.15 2.14 0.03 0.03 1.01 28.05 
2.8 0.133 0.10 1.65 0.01 0.02 1.01 13.80 
1.8 0.134 0.10 1.65 0.01 0.01 1.01 10.22 
1.1 0.466 0.05 1.05 0.00 0.01 1.01 15.53 
0.6 0.734 0.05 1.05 0.00 0.00 1.01 14.40 
0.4 0.200 0.01 0.36 0.00 0.00 1.01 1.93 
0.2 1.200 0.01 0.36 0.00 0.00 1.01 6.61 
0.1 0.366 0.01 0.36 0.00 0.00 1.01 1.01 

TOTAL SEDIMENT TRANSPORTED (ef sediment solids @ 165 psI) 533.56 
TOTAL SEDIMENT TRANSPORTED (ef of sediment deoosits @ 100 psI) 880.38 
AVERAGE BULKING FACTOR 1.02 
AVERAGE TOTAL SEDIMENT CONCENTRATION (ppm bv wI) 44,226.45 

E2 



DATA 

SEDIMENT TRANSPORT WORKSHEET 
25 YEAR 24 HOUR STORM 
Os=a(V'b)(D'c)(1-CI)'d)W 

VARIABLES 
DATE OF CALCULATION 03-Sep-93 02:46:41 PM Os= BED MATERIAL TRANSPORT (cis) 
PROJECT NAME UNSER DIVERSION V=FLOW VELOCITY (Ips) 
CHANNEL NAME POND 1 WATERSHED D=HYDRAULIC DEPTH (II) 
CHANNEL REACH UPSTREAM OF POND 1 CI=FINE SED. CONC. (ppm by wt) 
BED MATERIAL D50 (mm) 0.42 W=CHANNEL WIDTH (II) 

BODOM WIDTH (ft) 10 EXPONENTS 1 COEFFICIENTS 
SIDE SLOPES (harz. ? 11' vert.) 3 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (1I.l1I.) 0.0250 'A' COEFFICIENT 0.0003 
MANNING'S 'n' 0.030 'B" EXPONENT 3.92 
FINE SED. CONCENTRATION (ppm by wt.) 23,096 'C' EXPONENT 0.54 
TOTAL CLEARWATER VOLUME (cf/storm) 74,923 'D' EXPONENT -9.5 

CLEAR WATER INCREMENTAL DED MATERIAL WASH 1,0,\0 HULKING 
FLOW RATE TIME DEPTH VELOCI1Y TRANS. RATE TRANS. RATE FACTOR 

(ef,) (hrs) en.) (nJ sec.: (cf,.) (cf,.) 
c 333 0.01 10 O. 

1.034 0.D1 . Q O. 
1.033 0.05 . 0 o. 
1.067 .25 0.09 
1.066 1.45 0.22 

3! 1.067 1.55 0.31 
38.1 0.033 0.60 5 )2 .59 1.34 
16.5 1.067 0.60 5.0: 1.33 
11.9 1.067 0.55 4.7 1.28 
!6.0 1.066 0.50.5 !3 1.05 
19. .100 0.40 .9· 0.5( C. 7 .03 
14. 1.06L 0.35 .6· 0.3' O. 3 .03 
O. .133 0.25 16 C 1.0 
6.4 .133 0.20,7 O..C 

.1 O. 14 14 .C 
l.4iO. 1.65 0.( 12 1.01 
.7 O. 1.01 1.01 

1.200 O. 0.01 1.01 
.200 0.1 0.00 1.01 
1.966 O. 0.' 0.00 1.01 

ITOT/i rEm I HA JM II:LJ (CI 01 . l @ 100 PSI) 

INCREMENT 

SED. VOL. 

(eI) 

5 .12 
218.' 
314. 
218. 

)7 

19 
241.04 
111.87 
103.40 
5: '9 
31 12 
5, )8 
35.38 

5.47 
17.3 
4.6 

k-----~~--~~~I~~J~·r~Ae~~~T )(cl :sollds@_165psf) 

ULKIN~ 
TOTAL~~IT""'~= il!tmB@A,lTliQillONI (~ppml:§} bYI~ wt)==::t::~g~ 
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DATA 
DATE OF CALCULATION 
PROJECT NAME 
CHANNEL NAME 
CHANNEL REACH 
BED MATERIAL D50 (mm) 

CLEAR WATER INCREMENTA!. 
FLOW RATE TIME 

«fs) (brs) 

0.05 1.333 
0.3 0.034 
2.5 0.033 

16.2 0.067 
39.0 0.066 
54.7 0.067 
59.4 0.033 
56.6 0.067 
49.1 0.067 
39.7 0.066 
29.6 0.100 
21.6 0.067 
15.3 0.133 
9.4 0.133 
6.2 0.134 
4.2 0.466 
2.1 0.734 
1.1 0.200 
0.6 1.200 
0.2 1.166 

SEDIMENT TRANSPORT WORKSHEET 
50 YEAR 24 HOUR STORM 
Os=a(V'b){D'e){(I-Cl)'d)W 

VARIABLES 
03-Seo-93 02:43:42 PM Os= BED MATERIAL TRANSPORT (ets) 

UNSER DIVERSION V=FLOW VELOCITY (tos) 
POND 1 WATERSHED D=HYDRAULIC DEPTH (tt) 
UPSTREAM OF POND 1 Cf=FINE SED. CONC. (oom by wt) 

0.42 W=CHANNEL WIDTH (tt) 

DED MATERIA!. W ASJI LOAJ) HULKING INCREMENT 
DEI'TH VELOCITY TRANS. RATE TRANS. RA'I'E I<'ACTOR SED. VOL. 

(n.) (n.! sec.) (cfs.) (cr,.) (d) 

0.01 0.36 0.00 0.00 1.01 2.30 
0.01 0.36 0.00 0.00 1.01 0.35 
0.10 1.65 0.01 0.02 1.01 3.74 
0.35 3.64 0.34 0.15 1.03 118.91 
0.60 5.02 1.61 0.37 1.05 469.69 
0.75 5.71 3.01 0.52 1.06 851.60 
0.80 5.93 3.61 0.56 1.07 495.23 
0.75 5.71 3.01 0.54 1.06 855.94 
0.70 5.49 2.48 0.47 1.06 711.17 
0.60 5.02 1.61 0.38 1.05 471.38 
0.50 4.51 0.96 0.28 1.04 445.15 
0.40 3.94 0.50 0.20 1.03 170.33 
0.35 3.64 0.34 0.14 1.03 231.97 
0.25 2.96 0.13 0.09 1.02 102.64 
0.20· 2.57 0.06 0.06 1.02 59.44 
0.15 2.14 0.03 0.04 1.02 111.27 
0.10 1.65 0.01 0.02 1.01 73.23 
0.05 1.05 0.00 0.01 1.01 7.82 
0.05 1.05 0.00 0.01 1.01 26.46 
0.01 0.36 0.00 0.00 1.01 5.99 

TOTAL SEDIMENT TRANSPORTED (et sediment solids @ 165 pst) 5,214.63 
TOTAL SEDIMENT TRANSPORTED (ef of sediment deposlts@ 100 pst) 8,604.13 
AVERAGE BULKING FACTOR 1.05 
AVERAGE TOTAL SEDIMENT CONCENTRATION (ppm by wt) 107,429.69 

E4 



DATA 

SEDIMENT TRANSPORT WORKSHEET 
100 YEAR 24 HOUR STORM 
Os=a(V'b)(D'c)((I-Cf)'d)W 

VARIABLES 
DATE OF CALCULATION 03-Sep-93 02:37:15 PM Os= BED MATERIAL TRANSPORT (efs) 
PROJECT NAME UNSER DIVERSION V=FLOW VELOCITY (fos) 
CHANNEL NAME POND 1 WATERSHED D=HYDRAULIC DEPTH (Ii) 
CHANNEL REACH UPSTREAM OF POND 1 Cf=FINE SED. CONC. (ppm by wt) 
BED MATERIAL D50 (mm) 0.42 W=CHANNEL WIDTH (ft) 

CLEAR WATER 
FLOW RATE 

(efs) 

0.05 
0.9 

1.1 
12. 

8. 
5.: 
2.7 
1.4 
0.8 
0.2 

HAL BED MATERIAL WASH LOAIl HlII.KIN" 

TIi\ffi DEI)TH VEl.OCITY TRANS. RATE TRANS. RAT"~ Jt'ACTOR 
(hrs) (n.) (n.! sec. (cr,.) (efs.) 

1.333 O. 1.36 0.00 0.00 .01 
0.034 .05 O.O( 0.01 .01 

SED. VOL. 
(cO 

2.4: 

~~ ____ ~~ __ ~~1~4 __ ~~0~1 .. 0*+~ ______ ~01~ .. 05r-~~.0~2 __ ~~ 
0.067 23 0.7: 0.24 .04 22! 

)66 0.75 15 0.5' .0' 85~:.01 

17 0.90 0.7i .01 1.41 .9. 
13 ~~~ ____ ~~ ____ ~~ ____ ~0~1 .. 8~· __ ~~ __ .~7i~ 
i7 J.90 O. T 01 1,4( 

0.8 6 O. 1. 
5. 852.3 

729. 
302. 

33 1.51 339. 
0.13, 0.30 3.31 O. 0.12 .03 132.65 
0.13' 0.25 2.96 O. 0.08 1.0:3, 1)0.49 
0.46t 0.20 2.57 0.1 0.05 .02 2111.74 
O. 0.10 1.65 0.01 0.03 1.01 92.21 
O. ).05 1.05 0.00 0.01 1.01 10.31 
1. .05 .05 0.00 0.01 1.01 36. 

1'266~~iI~~f~~~1'3ii6~~~0!1"0~CO!!~~~0!!'OCO~~I~"0~1~~1I9'14~ [TOTAL SI II.! I (ef I SOIIOS@J 165P..s.f) 8,739.-16 
ITOTAL SI II I ill U (ef Of i '@J 100 psI) 14,420.1 
~ 1.0! 
I AVERAGE TOTAL I II ilHATION (ppm by WI) 125,401.6 

E5 
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DATA 
DATE OF CALCULATION 
PROJECT NAME 
CHANNEL NAME 
CHANNEL REACH 
BED MATERIAL 050 (mm) 

BonOM WIDTH (ft) 

SEDIMENT TRANSPORT WORKSHEET 
5 YEAR 24 HOUR STORM 
Os=a(V'b)(D'o)(l-Cf)'d)W 

VARIABLES 
03-Sep·93 02:28:58 PM Os= BED MATERIAL TRANSPORT (cfs) 

UNSER DIVERSION V=FLOW VELOCITY lips) 
POND 3 WATERSHED D=HYDRAULIC DEPTH (II) 
UPSTREAM OF POND 3 Cf=FINE SED. CONC. (ppm by wt) 

0.42 W=CHANNEL WIDTH (ft) 

10 EXPONENTS / COEFFICIENTS 
SIDE SLOPES (harz. ? /1' vert.) 3 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (fUll.) 0.0250 "N COEFFICIENT 0.0003 
MANNING'S On" 0.030 "B" EXPONENT 3.92 
FINE SED. CONCENTRATION (ppm by wt.) 60,759 "CO EXPONENT 0.54 
TOTAL CLEARWATER VOLUME (of/storm) 5,663 "D" EXPONENT -9.5 

CLEAR W ATER INCREMENTAL 

FWWRATE 
(crs) 

0.05 
0.6 

2.6 
2.0 
1.2 
0.6 

TIME 
(brs) 

1.400 
.0.033 

C i6 
c '0 
C i7 
0: 33 

DEPTH 
en.) 

0.01 
0.05 

VELOCI1Y 

m.lscc.l 
0.36 

.05 

DED MATERIAL 
TRANS,RATE 

(ds.) 

.O.()O 
0.00 
0.' 

WASH WAD HULKING 
TRANS. RATJ~ FACTOR 

(cfs.) 
0.00 1.02 
0.Q1 1.03 
0.04 

0.01 

INCREMENT 

SED. VOL. 
(cO 

6.19 
1.90 

!4 
16 
il 

0.0 2 
O.le 65 O. 1.03 8.7 
0.10 65 O. 1.03 14.1 
0.' 1.05 O. 1.03 7.38 
0,( 1.05 O.C 0.0 1.03 3.79 
O. 0.36 0.0 0.0 1.02 '8 
0.0 0.36 O.C 0.0 1.027 
0.01 0.36 0.01 0.00 1.02 

0.2 0.01 0.16 0.01 0.00.0 2.3, 
0.2 0.01 0.36 0.01 0.00 1.0 1.7: 
0.1 0.01 0.16 0.01 0.00.0 3.53 

~ ____ ~00~.1 ____ ~CO~.CO~33 ____ ~0~' .. 0~1 ____ ~a-____ ~00~.0~ _____ ~0' .. 0~0 ___ ~1.a-__ ~~. 
0.1 0.033 0.01 0.0 0.00 1. 1.29 
0.1 0.034 0.01 0.0 0.00 1. 30 
0.1 0.0_33 0.01 0.0 0.00 1.9 

TA . S DI~ 1 (ef solids @ 165 psI) 1 C ,4 
)" I HTED (of of i @ 1 UO pst) 17 i5 

O,C FAC 1.02 
IAVI TOTALSEDIM~~·~(~ETI~Q[I~(ppm~lb~Y'~Wt)====~==4~6 •• 11DI:7~.94 

EG 



! I 

DATA 

SEDIMENT TRANSPORT WORKSHEET 
10 YEAR 24 HOUR STORM 

Qs=a(V'b)( D'e)( (l-CI)'d) W 

VARIABLES 
DATE OF CALCULATION 03-Sep-93 02:24:34 PM Qs= BED MATERIAL TRANSPORT (els) 
PROJECT NAME UNSER DIVERSION V=FLOW VELOCITY (Ips) 
CHANNEL NAME POND 3 WATERSHED D=HYDRAULIC DEPTH (II) 
CHANNEL REACH UPSTREAM OF POND 3 CI=FINE SED. CONC. (ppm by WI) 
BED MATERIAL D50 (mm) 0.42 W=CHANNEL WIDTH (II) 

BonOM WIDTH Itl 10 EXPONENTS / COEFFICIENTS 
SIDE SLOPES (horz. ? 11' vert.) 1 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (ft.llt.) 0.0250 "A' COEFFICIENT 0.0003 
MANNING'S 'n' 0.030 'B" EXPONENT 3.92 
FINE SED. CONCENTRATION (ppm by WI.) 70,343 'C' EXPONENT 0.54 
TOTAL CLEARWATER VOLUME (el/storm) 25,700 "D' EXPONENT -9.5 

CLEARWATER INCREMENTAL nED MATERIAL WASH LOAD HULKING INCREMENT 
FLOW RATE TIME DI(rTH VELQCI1Y TRANS. RATE TRANS. RATE }<'ACTOR SED. VOL. 

(cf,) (hrs) (n.) (n.! sec.) (cr •• ) (cf •• ) (cO 
0.05 1.367 0.01 0.36 0.00 0.00 1.03 7.07 

0.5 0.033 0.01 0.36 0.00 0.01 1.03 1.53 
3.5 0.033 0.15 2.17 0.04 0.10 1.04 17.21 
9.3 0.034 0.25 3.02 0.22 0.26 1.05 58.69 

14.5 0.066 0.35 3.74 0.60 0.41 1.07 239.75 
15.3 0.067 0.35 3.74 0.60 0.44 1.07 248.90 
12.8 0.033 0.30 3.39 0.37 0.37 1.06 87.93 
9.9 0.067 0.25 3.02 0.22 0.28 1.05 119.78 
6.8 0.067 0.20 2.61 0.11 0.19 1.04 72.75 
4.6 0.066 0.15 2.17 0.04 0.13 1.04 41.88 
2.9 0.100 0.10 1.67 0.01 0.08 1.03 34.42 
1.9 0.067 0.10 1.67 0.01 0.05 1.04 15.83 
1.4 0.133 0.05 1.06 0.00 0.04 1.03 19.84 
1.1 0.133 0.05 1.06 0.00 0.03 1.03 15.06 
0.8 0.134 0.05 1.06 0.00 0.02 1.03 11.73 
0.5 0.466 0.01 0.36 0.00 0.01 1.03 23.97 
0.2 0.734 0.01 0.36 0.00 0.01 1.03 15.11 
0.1 0.100 0.01 0.36 0.00 0.00 1.03 1.03 
0.1 0.033 0.01 0.36 0.00 0.00 1.03 0.34 
0.1 0.033 0.01 0.36 0.00 0.00 1.03 0.34 

TOTAL SEDIMENT TRANSPORTED (01 sediment solids @ 165 psI) 1,033.16 
TOTAL SEDIMENT TRANSPORTED (ef 01 sediment deposits@ 100 psI) 1,704.72 
AVERAGE BULKING FACTOR 1.04 
AVERAGE TOTAL SEDIMENT CONCENTRATION (ppm by wt) 96,086.27 
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DATA 

SEDIMENT TRANSPORT WORKSHEET 
25 YEAR 24 HOUR STORM 
Qs=a(V 'b)(D'c)( 1-Cf)'d)W 

VARIABLES 
DATE OF CALCULATION 03-Sep-93 02:20:59 PM Qs= BED MATERIAL TRANSPORT (cIs) 
PROJECT NAME UNSER DIVERSION V=FLOW VELOCITY (Ips) 
CHANNEL NAME POND 3 WATERSHED D=HYDRAULIC DEPTH (ft) 
CHANNEL REACH UPSTREAM OF POND 3 Cf=FINE SED. CONC. (ppm by WI) 
BED MATERIAL D50_(mml 0.42 W=CHANNEL WIDTH (ft) 

BODOM WIDTH (ft) 10 EXPONENTS I COEFFICIENTS 
SIDE SLOPES (harz. ? 11' vert.) 3 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (ft.lft.) 0.0250 'A' COEFFICIENT 0.0003 
MANNING'S 'n' 0.030 'B' EXPONENT 3.92 
FINE SED. CONCENTRATION (ppm by WI.) 77,538 "C" EXPONENT 0.54 
TOTAL CLEARWATER VOLUMEJcflslorm~ 59,241 'D" EXPONENT -9.5 

CLEAR WATER INCREMENT AL DED MATERIAL WASHLOAII HULKING INCREMENT 
FLOW RATE l1l\ffi DEPTH VEl.OCITY mANs. RATE 11tANS. I~ATR FACTOR SED. VOL. 

(cr,) (brs) _(n.) (n,l,,,; ,(cr,.) (cr,.) (d) 
0 05 .36 0.0 !6 I.C !5 

.9 )3 1.1 ).01 1 ;1 
1 ~.3 ).3 ).~7 91 
25.3 14 0.4 .20 80 )8 245. 
35.8 :6 0.6 ;.0: '3 14 91~ 
36.2 ,7 ).6 ;.0 3 15 936.11 
29.8 O. 3 0.5 4.5 ,3 0.94 1. 05~ 
2 ,7 0.· 4.2 1 0 .0.72 1.0 
1 o. )7 ~55. 
1 05 127.7 

15 111.9 
)67 )4 42.06 

3 O. I.C )4 54.96 
O. ).( 14 43.57 

1. 0.1 35 06 )4 34. 
1. 46 ).0 13 61. 4 
O. .7: 1.0 13 29.3 
O. 1.20 I.C 1.0 13 2.29 
0.1 0.201 0.0 .36 .0' J.(lo .13 2.29 
0..1 0.1:3: 0.0 ,36 ).0 13 1, ;2 

}U}ALSEg ~(CI I I sollds@ 165 ,psI) 3.746. 72 
TOT ,SEE D (cf of l@ 100 psI) 6,182. )9 

I -A\J. ,," 1, )6 
, I lOT, " } HA }}UN (ppm by wI) 1.92 

E8 
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DATA 
DATE OF CALCULATION 
PROJECT NAME 
CHANNEL NAME 
CHANNEL REACH 
BED MATERIAL D50 (mm) 

BOTTOM WIDTH 1ft) 

SEDIMENT TRANSPORT WORKSHEET 
50 YEAR 24 HOUR STORM 
as=a(V'b)(D'e)(1,CI)'d)W 

VARIABLES 
03·Sep·93 02:14:40 PM as= BED MATERIAL TRANSPORT (cis) 

UNSER DIVERSION V=FLOW VELOCITY (Ips) 
POND 3 WATERSHED D=HYDRAULIC DEPTH (ft) 

UPSTREAM OF POND 3 CI=FINE SED. CONC. (oom bv wt) 
0.42 W=CHANNEL WIDTH ft\ 

10 EXPONENTS / COEFFICIENTS 
SIDE SLOPES (horz. ? /1' vert.) 3 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (IUt!.) 0.0250 "A" COEFFICIENT 0.0003 
MANNING'S "n" 0.030 "8" EXPONENT 3.92 
FINE SED. CONCENTRATION (ppm by wt.) 80,436 "C" EXPONENT 0.54 
TOTAL CLEARWATER VOLUME (et/storm) 87,560 "D" EXPONENT ·9.5 

CLEAR WATER INCREMENTAL 

0.' 

6 
30.0 
53.6 
53.5 
44.0 

3.' 
2. 
1. 

.0.' 
0.: 
0.1 

.1 

TIME 
(hrs) 

1 
o. 
o. 
0.067 
0.066 
0.067 
0.033 
0.01 
0.01 
0.01 

O. 33 
O. 34 
0.'66 
0.734 
0.20( 
0.20( 
0.23, 

OED MATERIAL WASH LOAD IIULKING INCREMENT 
DEPTH VELOCIlY mANS. RATE TRANS. IIATE FACTOR SED. VOL. 

(n.) (n.l sec. (crs.) (cr,.) lcO 
0.0 O. 7.97 
O.O! O. 4.03 
0.21 O. 40.28 
0.50 4.5 0.99 19 642.55 
0.75 5.7 1.77 3 1.674.23 
'.75 5.71 5.28 1.77 .13 1.699.20 
).65 5.26 3.53 1.45 t .11 592.04 
.5 . '7 .2( 1.10 796.18 

0.4 . ~3 .0 475.18 
0.3 . 34 1.4.0 256.84 
0.25 2.' 0.30 18i'.48 
0.20 2.: ,7 0.19 7, .22 
0.15 2. 4 0.15 91.1' 

15 2.14 O. 15 0.12 1. 8.71 
10 1.65 O. 11 0.09 1. 49.61 
)5 1.05 O. 10 0.05 1. 9 .21 
)5 1.05 0.00 0.02 5:.20 
11 O. 00 0.' .57 

0.01 0 00 0.1 .38 
0.01 0 ~ 00 0.1 1.03 2.78 

rOTAL D tet : solids @ 165 osf) 
rOTAL~ Dlefof '@ 100psf) 11.26'.4 

AVERAGE TOTAL SI ~~]Q~~~ITTrIA~Ai'TEIICO~NI(O~Oml~:bV'W~t)====~~1~701"i9~~~~ 

lO9 



DATA 

SEDIMENT TRANSPORT WORKSHEET 
100 YEAR 24 HOUR STORM 
Os=a(V'b)(D'c)((l·Cf)'d)W 

VARIABLES 
DATE OF CALCULATION 16·Sep·93 10:39:44 AM Os= BED MATERIAL TRANSPORT (els) 
PROJECT NAME UNSER DIVERSION V=FLOW VELOCITY (Ips) 
CHANNEL NAME POND3 WATERSHED D=HYDRAULIC DEPTH (ft) 
CHANNEL REACH UPSTREAM OF POND 3 Cf=FINE SED. CONC. (oom bv WI) 
BED MATERIAL D50 (mm) 0.42 W-CHANNEL WIDTH (ft) 

BonOM WIDTHlftl 10 EXPONENTS / COEFFICIENTS 
SIDE SLOPES (horz. ? /1' vert.) 3 PER R.C.E. TABLE 
LONGITUDINAL SLOPEJfl.lft.l 0.0250 'A' COEFFICIENT 0.0003 
MANNING'S "n' 0.030 "B" EXPONENT 3.92 
FINE SED. CONCENTRATION (ppm by WI.) 65,573 "C' EXPONENT 0.54 
TOTAL CLEARWATER VOLUME (ef/storm) 116460 'D" EXPONENT ·9.5 

CLEAR WATER 
FLOW RATE 

(ds) 

DO! 

INCREMENTAL DEDMATERIAL WASH LOAD. BULKING INCREMENT 
TIME DEPTH VELOCITY TRANS. RATE TRANS. RATE FACTOR SED. VOL. 
(hrs) (11.) (n.! "c. (,r •. l {,r •. l (en 

.33 1.0 1.31 0.01 a 1.04 6. 
.03 .11 .6! 0.0 . 18 1 11 
.03 1.3' 1.3 0.411. 98. 

12. 06 1.6 3.7;0 1 
'1. .06 1.8 7.8.)3 2.4~ 11 

1.6 1. .86 
1.57:~ 
1.46~.76 

1 : .3( 31 0.··2.0 2' ~9 
;7 .0)3 

11 
3. O. 14 5 2. )5 O. )5 83. 

.1 0.'·66 U5 J.Ol 0.0 1.04 145.1 

.7 '34 )5 .0 0.1 .04 65.11 
'00 . 11 0.( 04 5.09 
:00 J.( a 04 3. 

a 0.333 
'CT, 

A' TOTAl II II HA IIUN (ppm by wtl 1 ! 

El0 



I 

I 

BonOM WIDTH (ft) 

SEDIMENT TRANSPORT WORKSHEET 
2 YEAR 24 HOUR STORM 
Qs=a(V'b)(D'o)(I-CI)'d)W 

12 EXPONENTS I COEFFICIENTS 
SIDE SLOPES (horz. ? 11' vert.) 3 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (1t.l1I. 0.0260 "A" COEFFICIENT 0.00017 
MANNING'S on' 0.030 "B" EXPONENT 4 
FINE SED. CONCENTRATION (oom by wt.) 23,689 "C' EXPONENT 0.498 
TOTAL CLEARWATER VOLUME (of/storm) 20,030 '0' EXPONENT -7.5 

CLEAR WATER INCRE~mNT AL BED MATERIAL WASH LOAD BULKING • 
FLOW RATE TIME DEP1H VELOCITY mANS. RATE TRANS. RATE FACTOR 

(cfs) (hrs) (11-) (n.! sec.) (cf,.) (cf,.) 

0.05 1.200 0.01 0.37 0.00 0.00 1.01 
0.1 0.067 0.01 0.37 0.00 0.00 1.01 
0.3 0.133 0.01 0.37 0.00 0.00 1.01 
0.9 0.067 0.05 1.07 0.00 0.01 1.01 
2.0 0.066 0.05 1.07 0.00 0.02 1.01 
3.3 0.067 0.10 1.69 0.01 0.03 1.01 
4.3 0.067 0.15 2.20 0.02 0.04 1.01 
5.0 0.033 0.15 2.20 0.02 0.05 1.01 
5.6 0.067 0.15 2.20 0.02 0.05 1.01 
5.7 0.066 0.15 2.20 0.02 0.05 1.01 
5.4 0.100 0.15 2.20 0.02 0.05 1.01 
4.9 0.067 0.15 2.20 0.02 0.04 1.01 
4.3 0.133 0.15 2.20 0.02 0.04 1.01 
3.3 0.133 0.10 1.69 0.01 0.03 1.01 
2.4 0.134 0.10 1.69 0.01 0.02 1.01 
1.2 0.466 0.05 1.07 0.00 0.01 1.01 
0.3 0.034 0,01 0.37 0.00 0.00 1.01 
0.1 0.033 0.01 0.37 0.00 0.00 1,01 
0.1 0.033 0.01 0.37 0.00 0.00 1.01 
0.1 0.034 0.01 0.37 0.00 0.00 1.01 

TOTAL SEDIMENT TRANSPORTED (01 sediment sollds@ 165 psi) 
TOTAL SEDIMENT TRANSPORTED (el of sediment deposits @ 100 psI) 
AVERAGE BULKING FACTOR 
AVERAGE TOTAL SEDIMENT CONCENTRATION (ppm by wt) 

Ell 

INCREMENT 

SED. VoL. 

(cO 

2.00 
0.22 
1.32 
2.16 
4.42 
8.81 

14.81 
8.06 

17.57 
17.53 
25.57 
16.14 
29.19 
17.49 
13.43 
18.89 
0.28 
0.11 
0.11 
0.11 

198.21 
327.04 

1.01 
25,498.93 



I 

DATA 
DATE OF CALCULATION 
PROJECT NAME 
CHANNEL NAME 
CHANNEL REACH 
BED MATERIAL D50 (mm) 

CLEAR W ATER INCRE~mNT AL 
t'WWRATE 

(cr,) 

O.O§ 
.1 

.5 
3. 

10. 
10.1 
9. 
7. 

JL 
4.4 
2.3 
0.6 
0.2 
0.1 

1um 
Il>rs) 

1.20 
0.067 

0.06 
0.06 
O.Q§ 

J6 
)3 
)6 

.06 

.10 
1.067 

1.46 

1.66 

SEDIMENT TRANSPORT WORKSHEET 
5 YEAR 24 HOUR STORM 
Os=a(V'b)(D'c)( (l·Cf}'d) W 

VARIABLES 
20,S91>:93 01 :54:34 PM 05= BED MATERIAL TRANSPORT (cis) 

UNSER DIVERSION 
MIREHAVEN ARROYO C 
UPSTREAM OF POND 5 

0.60 

DEPTII 
(n.) 

0.()1 
O. 11 
O. 11 
0.' 
O. 
O. 

O. ~5 
0.: 

VELOCI1Y 
(nJ sec.) 

0.3 

.69 
1.2( 
2. 

BED MATERIAL 
TRANS. RATE 

(cf •• ) 
O.JO 

JO 

0.0 
O. 

. 11 

o 
o 

V=FLOW VELOCITY(fJl~ 
D=HYDRAULIC DEPTH (II) 

Cf=FINE SED. CONC. (ppm by wt) 
W-CHANNEL WIDTH (II) 

WASHLOAD BULKING 
TRANS. RATE FACTOR 

(cf •• ) 
0.00 1.01 
0.00 111 

.0.0 11 
O.C 
0.0 
0.0 
0.09 1.12 

.0.1 12 
O. 12 

O. .12 

O. )1 

lNCREr.mNT 
SED. VOL. 

(cO 

2.21 
0.2! 
1.7: 

11 
l' . ;9 

33.8: 
18.1: 
51.54 
5102 

26 

E 19 , 
32. 
49.7 
1·98 

72 

0.1 14.598 j 
ITOTAL = 
=E~~~r 

0.00 
I rE_D (cf 

H II D (CI 01 

0.00 1.0 
I solids @ 165 psi) 

,@100psl) 

54.3 
570.5 
941.4 

1.0 
<.i< I rRATION (ppm by wi) 

1':12 



DATA 

SEDIMENT TRANSPORT WORKSHEET 
10 YEAR 24 HOUR STORM 
os=a(V'b )(D'o)( (I,CWd)W 

VARIABLES 
DATE OF CALCULATION 20·Sep·93 01 :53:31 PM Os= BED MATERIAL TRANSPORT (cis) 
PROJECT NAME UNSER DIVERSION V-FLOW VELOCITYlfos\ 
CHANNEL NAME MIREHAVEN ARROYO C D=HYDRAULIC DEPTH (It) 
CHANNEL REACH UPSTREAM OF POND 5 CI=FINE SED. CONC. loom bv WI) 
BED MATERIAL D50 (mm) 0.60 W-CHANNEL WIDTH (Ill 

BODOM WIDTH (ft) 12 EXPONENTS 1 COEFFICIENTS 
SIDE SLOPES (horz. ? 11' vert.) 3 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (11.111.) 0.0260 "A" COEFFICIENT 0.00017 
MANNING'S On" 0.030 "B" EXPONENT 4 
FINE SED. CONCENTRATION (ppm by WI.) 33,971 "CO EXPONENT 0.498 
TOTAL CLEARWATER VOLUME (ef/storm) 96,260 "D" EXPONENT ·7.5 

CLEAR WATER INCREMENTAL BED MATERIAL WASH LOAD BULKING INCREMENT 
FLOW RATE TIME DEPTH VELOCI1Y TRANS. RATE TRANS. RA l'E FACTOR SED. VOL. 

(d'.) (hn) (Il.) (n.l",.) (,f •. ) (,f •• ) (<I) 

0.05 1.200 0.Q1 0.37 0.00 0.00 1.01 2.89 
0.1 0.067 0.01 0.37 0.00 0.00 1.01 0.32 
0.5 0.133 0.Q1 0.37 0.00 0.01 1.01 3.18 
3.9 0.067 0.10 1.69 0.01 0.05 1.02 14.13 

11.9 0.066 0.25 3.04 0.11 0.16 1.02 64.17 
23.0 0.067 0.40 4.07 0.46 0.31 1.03 184.03 
31.8 0.067 0.50 4.66 0.88 0.42 1.04 313.71 
35.9 0.033 0.50 4.66 0.88 0.48 1.04 . 161.06 
36.3 0.067 0.50 4.66 0.88 0.48 1.04 328.11 
32.6 0.066 0.50 4.66 0.88 0.43 1.04 311.55 
27.0 0.100 0.45 4.37 0.65 0.36 1.04 361.58 
22.3 0.067 0.40 4.07 0.46 0.30 1.03 181.63 
18.4 0.133 0.35 3.75 0.31 0.24 1.03 264.31 
14.1 0.133 0.30 3.40 0.19 0.19 1.03 182.63 
10.6 0.134 0.25 3.04 0.11 0.14 1.02 122.29 
6.1 0.466 0.15 2.20 0.02 0.08 1.02 175.83 
2.0 0.734 0.05 1.07 0.00 0.03 1.01 72.21 
0.7 0.666 0.01 0.37 0.00 0.01 1.01 20.69 
0.3 1.067 0.01 0.37 0.00 0.00 1.01 15.31 
0.2 14.598 0.01 0.37 0.00 0.00 1.01 104.87 

TOTAL SEDIMENT TRANSPORTED (ef sediment sollds@ 165 pst) 2,884.50 
TOTAL SEDIMENT TRANSPORTED (el 01 sediment deDostts @ 100 DSI\ 4,759.42 
AVERAGE BULKING FACTOR 1.03 
AVERAGE TOTAL SEDIMENT CONCENTRATION (oom bv wtl 73,418.80 

E13 



SEDIMENT TRANSPORT WORKSHEET 
25 YEAR 24 HOUR STORM 
Os=a(VAb)(D'o)( (1 -CI)'d)W 

DATA VARIABLES 
DATE OF CALCULATION 20-Sep-93 01 :52:31 PM Os= BED MATERIAL TRANSPORT (cIs) 
PROJECT NAME UNSER DIVERSION V=FLOW VELOCITY (Ips) 
CHANNEL NAME MIREHAVEN ARROYO C D=HYDRAULIC DEPTH (It) 
CHANNEL REACH UPSTREAM OF POND 5 CI=FINE SED. CONC. (ppm by wt) 
BED MATERIAL D50 (mm) 0.60 W=CHANNEL WIDTH (It) 

BOTTOM WIDTH (<<) 12 EXPONENTS I COEFFICIENTS 
SIDE SLOPES (horz. ? 11' vert.) 3 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (ft.III.) 0.0260 'A' COEFFICIE1'lT 0.00017 
MANNING'S 'n' 0.030 'B' EXPONENT 4 
FINE SED. CONCENTRATION (ppm by_wt.) 39,193 'C' EXPONENT 0.498 
TOTAL CLEARWATER VOLUME (of/storm) 202,100 "D' EXPONENT -7.5 

CLEAR WATER INCREMENTAL I BED MATERIAL WASHLOAD BULKING INCREMENT 
FLOW RATE 

«[s) 
O. 

11 6 

67.0 
88.5 
9 
8, 
7: 
56.3 
43.1 
32. 

. 5 
1.6 
'.2 

TIME 

(hrs) 

DEPTH 

(n.) 

VELOCI1Y TRANS. RATE TRANS. RATE FACTOR SED. VOL. 
(n.! set. «[s.) , «rs.) 

)0 1.( 
)0 1.( 

,08 
I.O~ 

0.067 .75 
0.01l7 ).90 

13 
17 
i6 

O. 7C 
0.' 
0: 

,06 O. 
1-1.59 O. 

5.9, 
.6.5E 

ITJTAL~ oUI~ II T 1 r:D (01 
IT:)TALS EDI~ IT II ""OU (ol 01 
IA ERAC BUIIN~ 
L!.!.!.v=,-"ER!,A.!::CG""--,ET.::e.!!C~""L~,-,,, IT CONe 

E14 

13 
10 

1.01 
1.0' 

.0 

.C 
1.0 

O. .0 
O. .C 
O. .0 

.C 
1.0 

• 0 
O.C 
O.C 
0.0 

I solids @ H ; psI) 
1 00 PSI) 

I (ppm by wtl 

1 

«0 
3.35 
1.56 

6 
34 
955. ,1 

1 
748.81 

,099. 11 
.1 49 

15. 
224. ,7 
469.,8 
234 . 

55 . 
30.! 

06 

16, 1.31 
1.05 

115,943.51 



DATA 

SEDIMENT TRANSPORT WORKSHEET 
50 YEAR 24 HOUR STORM 
Qs=a(V'bHD'o)« I·CI)'d)W 

VARIABLES 
DATE OF CALCULATION 20·Sep·93 01 :51 :20 PM Qs= BED MATERIAL TRANSPORTJols) 
PROJECT NAME UNSER DIVERSION V=FLOW VELOCITY (fps) 
CHANNEL NAME MIREHAVEN ARROYO C D=HYDRAULIC DEPTH (ft) 
CHANNEL REACH UPSTREAM OF POND 5 CI=FINE SED. CONC. (oem bv wt 
BED MATERIAL D50 (mm) 0.60 W=CHANNEL WIDTH (It) 

BODOM WIDTH (ft) 12 EXPONENTS I COEFFICIENTS 
SIDE SLOPESjhorz. ? 11' vert.) 3 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (IUft.) 0.0260 'A' COEFFICIENT 0.00017 
MANNING'S 'n' 0.030 'B' EXPONENT 4 
FINE SED. CONCENTRATION (oom by wt.) 41,581 'C' EXPONENT 0.498 
TOTAL CLEARWATER VOLUME (of/storm) 291 000 'D' EXPONENT ·7.5 

CLEAR WATER INCREMENTAL BED MATERIAL WASH LOAD BULKING INCREMENT 
FLOW RATE TIME DEPTH VELOCI1Y TRANS. RATE TRANS. RATE FACTOR SED. VOL. 

(efs) (hrs) (n.) (n.l sec.) (cr •• ) (cr •• ) (cO 
0.05 1.200 0.01 0.37 0.00 0.00 1.02 3.56 

0.3 0.133 0.01 0.37 0.00 0.00 1.02 1.96 
3.0 0.067 0.10 1.69 0.01 0.05 1.02 13.40 

17.8 0.067 0.35 3.75 0.33 0.29 1.03 149.06 
57.8 0.066 0.70 5.69 2.46 0.95 1.06 808.18 

109.4 0.067 1.00 6.99 6.69 1.79 1.08 2045.86 
137.1 0.033 1.15 7.57 9.85 2.24 1.09 1,436.93 
137.9 0.067 1.15 7.57 9.85 2.26 1.09 2,920.37 
125.0 0.067 1.10 7.38 8.71 2.05 1.09 2,595.42 
104.7 0.066 0.95 6.79 5.80 1.71 1.07 1,785.51 
80.5 0.100 0.85 6.37 4.25 1.32 1.07 2004.43 
60.2 0.067 0.70 5.69 2.46 0.99 1.06 829.90 
44.5 0.133 0.60 5.19 1.58 0.73 1.05 1,105.40 
30.0 0.133 0.45 4.37 0.69 0.49 1.04 563.75 
21.5 0.134 0.40 4.07 0.49 0,35 1.04 404.12 . 
13.7 0.466 0.30 3.40 0.21 0.22 1.03 723.38 
5.8 0.734 0.15 2.20 0.03 0.09 1.02 317.82 
2.1 0.666 0.05 1.07 0.00 0.03 1.02 82.47 
0.8 1.067 0.05 1.07 0.00 0.01 1.02 53.52 
0.3 14.598 0.01 0.37 0.00 0.00 1.02 215.37 

TOTAL SEDIMENT TRANSPORTED (of sediment solids @ 165 ps!) 18,060.42 
TOTAL SEDIMENT TRANSPORTED (of 01 sedlmenl deposits @ 100 psI) 29,799.69 
AVERAGE BULKING FACTOR 1.06 
AVERAGE TOTAL SEDIMENT CONCENTRATION (ppm by wI) 140,974.40 

E15 



BonOM WIDTH (ft) 
SIDE SLOPES (horz. ? 11' vert.) 
LONGITUDINAL SLOPE (ft.lft.) 
MANNING'S "n" 

SEDIMENT TRANSPORT WORKSHEET 
100 YEAR 24 HOUR STORM 
Qs=a(V'b)(D'C)(1·CI)'d)W 

12 EXPONENTS 1 COEFFICIENTS 
3 PER R.C.E. TABLE 

0.0260 "A· COEFFICIENT 0.00017 
0.030 "B" EXPONENT 4 

FINE SED. CONCENTRATION (ppm by wt.) 43,252 "CO EXPONENT 0.498 
TOTAL CLEARWATER VOLUME (cf/storm) 382,000 "0" EXPONENT ·7.5 

CLEAR WATER INCREMENTAL 

FLOW RATE 

(cr,) 

0,05 
0.3 
6.3 

24.7 
94, 
IR 
195. 
~9.8 
70,0 

135. 
95. 

5 

16.C 

TIME 
(hrs) 

1.200 
0,133 
0.06' 
0.05' 
0,1 

051 
,051 
.1 C 
,1 ' 

0, 
0: 

0. 14, 18 

DEPTH 

(R.) 

0.01 
0.0 
0,1 
0.4 
0,9 
~ 
1,4 
1.3 
1.3 
,1 

1,9' 
0,80 
0,70 

VELOCIlY 

(n"sec,) 

0.37 

7,57 
6,58 
6,15 
5,69 

BED MATERIAL 

TRANS, RATE 

(cfs,) 
O,O( 
0,01 
0,0: 
0.4' 

9 
5 
3,6: 
2,4' 

WASH LOAD 
TRANS,RATE 

(cfs,) 
0,1 

BULKING 

FACTOR 

1.92 
.02 

10 

. )5 
)4 
13 

:,6 1 12 
5 !,g 1.02 

1 ,0 10 0,03 1,02 

INCREMENT 
SED. VOL, 

(cI) 

3,71 
2.45 

11 

36' 1.6: 
3,371.4: 

l5 

1, !4 
701.8! 
848.81 

2! 0, 
1 14.: 
74.9 
:69.2 

rAt )(01 tsollds@ 16 ~sl)2: 

•

0.Q1 0.37 0.00 0,0 1.02 

rrr"""I11,;-;l .un I ell (OT OT ,~ 100 pST) 46,175.6 / 
:R, i FAC OR 1.0 v 

VERAGE TO' . SE[ IT< ill:J1"-'C,nA-,,Tii')i "lu,,~1 (;;;;;;;oom;;-], b:;;;v/WiI wt)---j---;1~ 62"2"'!:7;i:f9,,,B'6 

E1G 



SEDIMENT TRANSPORT WORKSHEET 
2 YEAR 24 HOUR STORM 
Qs=a(V'b)(D'e)(l·CI)'d)W 

DATA VARIABLES 
DATE OF CALCULATION 20·Seo·93 08:34:30 AM Qs= BED MATERIAL TRANSPORT (els) 
PROJECT NAME UNSER DIVERSION 
CHANNEL NAME MIREHAVEN ARROYO B 
CHANNEL REACH UPSTREAM OF POND 6 
BED MATERIAL 050 (mm) 0.57 

BODOM WIDTH (It) 
SIDE SLOPES (harz. ? 11' vert.) 
LONGITUDINAL SLOPE (IUlt.) 
MANNING'S "n" 
FINE SED. CONCENTRATION (ppm by wt.) 
TOTAL CLEARWATER VOLUME (ef/storm) 

CLEAR WATER INCREhffiNTAL 

FLOW RATE T1hffi DEPTH 
(fl.) (cf') (hrs) 

0.05 1.267 0.0 
0.2 0.066 0.0 
0.6 17 

L4 17 
4 16 

2.6 
2.3 

o 
B 

1.3 

( 

o. 
o. 

1.067 .10 
1.0::3 . 10 

1.10 
1.01;7 .10 

)66 
.10 
)6 

0.1: 0.05 
0.1: 0.0 
0.1' 0.0 

0.033 0 .. 
0.033 0.1 
0.033 O.C 
Om3 O.C 

~OTA 7fFl 
roo ~ 

IAV :AGE 

10 
2 

0.0230 
0.030 

39.235 
9,130 

VELOCI1Y 
in.lscc· 

1.35 
).35 

,9 

:9 
:9 

59 
.59 
.59 

1.35 
0.35 

. 0.35 
15 
15 

BED MATERIAL 

TRANS. RATE 
(cf,.) 

1.01 
1.01 
1.01 

o. 
o. 
0.1 
o 
o 
o )0 
0.01 
0.01 
0.01 
0.01 

I fED (el 
rED (el 01 

'~Jfi;lj Iff! LUH~~CTI"T' 
rAL SE~ENT '=!.!.!' 
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V-FLOW VELOCITY (los) 
D.HYDRAULIC DEPTH (ft) 

CI.FINE SED. CONC. (oom bv wt) 
W-CHANNEL WIDTH (m 

EXPONENTS 1 COEFFICIENTS 
PER R.C.E. TABLE 
"N COEFFICIENT 
"B" EXPONENT 
"C" EXPONENT 
'0' EXPONENT 

WASH LOAD 

TRANS. RATE 
(cf,.) 

0.0 
0.0 
o. 

0.1 
0.1 

0.1 
0.1 
c. 
o 

: solids @ 

I (oom bv wt) 

0.00026 
3.95 

0.502 
·8.5 

BULKING 

FACTOR 

.02 

.02 

.02 

.02 

.02 

. 02 
12 

. 12 
'2 

. 02 

pst) 
1000sh 

)2 
)2 
)2 
)2 

H 

SED. VOL. 
(d) 

3.54 

13 
.1 

1 
6 . 

12. 
·11.4 

9.9! 
13.~ 
8 . 

11 
7 . 
4.8 
6 . 
o. 
0.18 
0.18 
O. 

12: 
21: 

31 
.f2 
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SEDIMENT TRANSPORT WORKSHEET 
5 YEAR 24 HOUR STORM 

Qs=a(V'b)(D'o)((l-Cf)'d)W 

BonOM WIDTH (ft) 10 EXPONENTS / COEFFICIENTS 
SIDE SLOPES (harz. ? /1' vert.) 2 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (ft./ft.) 0.0230 'A' COEFFICIENT 0.00026 
MANNING'S 'n" 0.030 "B" EXPONENT 3.95 
FINE SED. CONCENTRATION (ppm by WI.) 37299 'C' EXPONENT 0.502 
TOTAL CLEARWATER VOLUME (ef/storm) 15,330 '0" EXPONENT -8.5 

CLEAR WATER INCREMENTAL 

FLOW RATE 

.las) 
0.0! 

.7 
1.9 
;.2 

5.0 
4.6 
. 1 

o. 
O. 
O. 
0.: 

TIME 

_ (hrsL 
1.21 

1.06 
1.06 
1.03 

0.067 
0.0 37 
o . 
O. 
O. 

13 
14 
i6 

1.2C 
.20 

5.266 
0.067 

DEPTH 

(11.1. 
0.0' 

0.15 
0.15 

.15 
5 

o .. 

,0 

0.3' 
1.3 
.C 

1.5 
~.07 
~.o· 

~.o· 

2.0' 
2.0' 
2.0' 
2.Q 
2.C 
.5 
5! 
o 
o 

1.3 

BED MATERIAL WASHLOAD BULKING 
TRANS, RATE 

(cr •. l 
o. 

0.02 
0.02 

. )2 
)2 

TRANS. RATE FACTOR 
_(£hl 

o 10 1. 

. 02 

. 02 
1.02 

1.07 1.02 
1.07 1.02 

0.06 1.02 
0.05 1.02 

INCREMENT 
SED. VOL. 

(et) 
3.l6 

17 
)2 
16 

18 . 
!3 . 
1 
~3.l7 

!1 l6 
20. )7 
28.:11 

'.55 
29 
39 
16 

1, l8 

1.3 O. 01 6. 
0.0 01 O. 01 27. 

~: 1J..Q,Q,~IEflr~~~~IRBTrlE[~D~1 (O~fOml~t S~OIlI~dSi @~~CO'I'; P~Sf);0~ll1E=~217!:m;~ 
~ ~'H I t:lot at 100 pst) 46 19 

1.02 
TOT . SE IIMEN- I rRATION (ppm by wt) )1 
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SEDIMENT TRANSPORT WORKSHEET 
10 YEAR 24 HOUR STORM 

Qs=a(V'b)(D'e)(I·CQ'd)W 

DATA VARIABLES 
DATE OF CALCULATION 18·Sep·93 10:45:39 AM Qs= BED MATERIAL TRANSPORT (cfs) 
PROJECT NAME UNSER DIVERSION V=FLOW VELOCITY (Ips) 
CHANNEL NAME MIREHAVEN ARROYO B D=HYDRAULIC DEPTH (ft) 
CHANNEL REACH UPSTREAM OF POND 6 Cf=FINE SED. CONC. (PPm by WI) 
BED MATERIAL 050 (mm) 0.57 W-CHANNEL WIDTH (It) 

BonOM WIDTH (ft) 10 EXPONENTS I COEFFICIENTS 
SIDE SLOPES (harz. ? 11' vert.) 2 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (It.lft.) 0.0230 "A" COEFFICIENT 0.00026 
MANNING'S 'n' 0.030 "B" EXPONENT 3.95 
FINE SED. CONCENTRATION (ppm by WI.) 31,036 "C' EXPONENT 0.502 
TOTAL CLEARWATER VOLUME (el/storm) 38,620 "0" EXPONENT ·8.5 

CLEARWATER INCREMENTAL DED MATERIAL WASH LOAD BULKING INCREMENT 
FLOW RATE TIME DEPTH VELOCIlY TRANS. RATE TRANS. RATE FACTOR SED. VOL. 

(Ifs) Otrs) (n.) (n.! "c.) (cr •. ) (cr •• ) (ef) 

0.05 1.267 0.01 0.35 0.00 0.00 1.01 2.78 
0.1 0.066 0.01 0.35 0.00 0.00 1.01 0.29 
0.8 0.067 0.05 1.01 0.00 0.01 1.01 2.52 
3.5 0.067 0.15 2.07 0.02 0.04 1.02 15.66 
7.4 0.066 0.20 2.49 0.06 0.09 1.02 34.32 

10.4 0.067 0.30 3.22 0.19 0.13 1.03 75.56 
11.9 0.033 0.30 3.22 0.19 0.14 1.03 39.37 
12.4 0.067 0.30 3.22 0.19 0.15 1.03 81.24 
12.2 0.067 0.30 3.22 0.19 0.15 1.03 80.66 
11.5 0.066 0.30 3.22 0.19 0.14 1.03 77.59 
10.7 0.100 0.30 3.22 0.19 0.13 1.03 113.86 
9.7 0.067 0.25 2.87 0.11 0.12 1.02 54.38 
8.1 0.133 0.25 2.87 0.11 0.10 1.03 98.69 
6.0 0.133 0.20 2.49 0.06 0,07 1.02 61.05 
4.1 0.134 0.15 2.07 0.02 0.05 1.02 35.11 
2.2 0.466 0.10 1.59 0.01 0.03 1.02 54.85 
0.7 0.200 0.05 1.01 0.00 0.01 1.01 6.22 
0.2 1.200 0.01 0.35 0.00 0.00 1.01 10.47 
0.1 8.866 0.01 0.35 0.00 0.00 1.01 38.74 
0.1 0.067 O.ot 0.35 0.00 0.00 1.01 0.29 

TOTAL SEDIMENT TRANSPORTED (ef sediment solids @ 165 psI) 883.66 
TOTAL SEDIMENT TRANSPORTED (ef of sediment deposits @ 100 psI) 1,458.04 
AVERAGE BULKING FACTOR 1.02 
AVERAGE TOTAL SEDIMENT CONCENTRATION (ppm by wI) 57,050.86 
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I 

I 

ItR. I (tt) 

~ 
:horz. ? 11 'vert.) 

: (fI.lfI.) 
I 

, 

SEDIMENT TRANSPORT WORKSHEET 
25 YEAR 24 HOUR STORM 
Qs=a(V'b)(D'e)((l·Cf)'d)W 

1 ~F'Cmi~BlE 0.023 
1.03 !" PC 3. 

'I~ 3E D. ( I (ppm by wt.) 3( 1.38 

"A' IN 
;" 0.51 

1<.. \ 11::". VUL,tJMt: 7· 1.,~3 ~c . ·9 

CLEAR WATER INCREMENTAL 
FLOW RATE TIME 

(cr,) (hrs) 

0.05 1.200 
J.4 0: 33 

I.e 

1J 
2: 
2 1.03 
3 1.06 
2 0.06 
2,1.3 0.06' 

1.2 0.1 17 

4.5 O. 
1.5 O~ 14 
0.5 O. 
0.2 U6 
0.1 12.19, 

DEPTH 
(I'L) 

0.01 
0.Q1 

50 
1.50 

0.45 
.0.40 

15 
O.O! 

. 

VELOCITY 
(n.l "c.) 

0.35 
0.35 

4., 
4. 
3.1 
3.5' 
3.2: 
2. 
2. 

BED MATERIAL 
TRANS. RATE 

(cr •. ) 
0.00 
0.00 

).1 
0.6: 
0.4, 

),( 

WASH LOAD BULKING 
TRANS. RATE FACTOR 

(cr •. ) 
0.00 1.01 
0.00 1.01 

1.0 1.0: 
'.0 1.0: 

.0: 

.0' 

.O! 

O. .04 
O. .04 
( .03 

.03 

.0' 

o· . SE[ ~ (ef I solids @ 11 i psI) 

INCREMENT 
SED. VOL. 

(eI) 

2.58 
2.27 
6.88 

33.15 
1 .81 
21 i.46 
1 .59 
31 .09 

.42 
33 

1J.15 
57. ,1 
':2§..06 
51.85 
97.33 

127. ~9 
48.~3 

14.19 
9.1C 

I 
~ 1.( .0' 

..\.J ~ I ~ "I::LI(C! o! nt 100 pst) 
LKI ~ IU~ 1 )3 

~TO~~~~~EN·~~~~~l(p~omlb~Y/w~t)====tJ8~1,~306.~18 
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DATA 
DATE OF CALCULATION 
PROJECT NAME 
CHANNEL NAME 
CHANNEL REACH 
BED MATERIAL D50 Imm) 

Ii (n) 

SEDIMENT TRANSPORT WORKSHEET 
50 YEAR 24 HOUR STORM 
Qs~a(VAb )(DAe)( (I-Cf)Ad)W 

VARIABLES 
18-Sep-93 10:47:43 AM Qs~ BED MATERIAL TRANSPORT (cis) 

UNSER DIVERSION V~FLOW VELOCITY (Ips) 
MIREHAVEN ARROYO B D~HYDRAULIC DEPTH (ft) 
UPSTREAM OF POND 6 - CI~FINE SED. CONC. (~~m by WI) 

0.57 W~CHANNEL WIDTH (It) 

II>VIIVM 
ISIDE 

I~,o 
:horz. ? 11' vert.) 

, (It.lft.) 

FINE SED. ( 
TOTAL 

\ IlvWm by WI.) 
\1t:liVOL~ 

~l :NI 15 
3 ,741 :" IT O. )2 

.11 ,910 -I. Nt:N I .5 

CLEAR WATER INCREMENTAL DED MATERIAL WASH LOAD INCREMENT 
FLOW RATE 

(,r,) 

O.O! 
o 
2 

10. 
23. 
38. 
47 
18. 
12.1 
15. 
28.6 
23 

6. 
2. 
O. 
0.: 
0.1 

TIME 
(11,,) 

).067 
)6. 
)66 

O.IOC 
0.1)67 

13: 

1.1 
i.O 

1<.5 

DEIYfH VELOCIlY TRANS. RATE TRANS. RATE FACTOR SED. VOl.. 

(~ m.l", +--~~~J~IT---~~~"'~--7n.~_~(~L~ 
1.0 2.6' 

0.25 
0.4 
0.6 
0.7 a 

.7 19 !.2 
1.6 6 .7 
1.6 12 .4 

0.5 17 
.13 

3.85 
1.54 
1.22 

D.: 2.49 

.0.51 
1.0 8.1 

12 
1.0 
1.0 
1.06 
1.06 
1. 
1. 

0.21 14 
0.22 14 
0.17 
0.12 
0.1)7 

,02 
1.01 
1.01 

2' 

329.16 

;3.15 
17.31 

, 

.09 
1.43 
!.49 

82.51 
20.53 
11.51 

0.01 
IVIAL SF 
IVIAL 

0.00 1-01 
II HI t:u (el I solids @ 165 psi) 
IT I t.:u (el 01 I I @ IOu PST) 

63.17 

AVE 
A' RIJlKINGF, ~~R~_"'~ITff~Qff~ill]~~====~==~~~1..~04 TOTAL SE~ I (ppm by wt) ~7 RR~ RR 
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SEDIMENT TRANSPORT WORKSHEET 
100 YEAR 24 HOUR STORM 

Os=a(V'b)(D'e)( l·CI)'d)W 

DATA VARIABLES 
DATE OF CALCULATION 18·Seo·93 10:49:04 AM Os= BED MATERIAL TRANSPORT (cIs) 
PROJECT NAME UNSER DIVERSION V=FLOW VELOCITY (los) 
CHANNEL NAME MIREHAVEN ARROYO e D=HYDRAULIC DEPTH (ft) 
CHANNEL REACH UPSTREAM OF POND 6 CI=FINE SED, CONC, (porn by WI) 
BED MATERIAL D50 (mm) 0,57 W=CHANNEL WIDTH (It) 

eonOM WIDTH (ft) 10 EXPONENTS / COEFFICIENTS 
SIDE SLOPES (harz, ? /1 ' vert,) 2 PER R.C,E, TABLE 
LONGITUDINAL SLOPE (ft.!f\.) 0,0230 "A" COEFFICIENT 0,00026 
MANNING'S "n" 0,030 "Boo EXPONENT 3,95 
FINE SED, CONCENTRATION(~m b}lWI,) 31,090 "COO EXPONENT 0,502 
TOTAL CLEARWATER VOLUME (ef/storm) 147,780 "D" EXPONENT ·8,5 

CLEAR WATER INCREMENTAL BED MATERIAL WASH LOAD BULK1NG INCREMENT 
FLOW RATE TIME DEPTH VELOCI1Y mANS,RATE mANS, RATE FACTOR SED. VOL. 

(er.) (hro) (n.) (n.! "c,) (cr •. ) (cr •. ) J,:!l..-.",. 
0.05 1.200 0.01 0,35 0,00 0,00 1,01 2,64 

1.0 0.133 0.05 1,01 0,00 0,01 1.01 6.17 
5,0 0.067 0.15 2,07 0,02 0,06 1.02 20,21 

13.8 0.067 0.35 3,54 0.30 0.17 1.03 111.77 
35.8 0.083 0.60 4.92 1.42 0.43 1.05 554.18 
59.9 0,050 0,80 5.83 3,21 0.72 1.07 708,53 
69.8 0.050 0.90 6,24 4.46 0.85 1.08 955.51 
70.1 0.050 0,90 6.24 4.46 . 0,85 1 ,08 956.06 
64.1 0,050 0,85 6.04 3.81 0,78 1.07 824,74 
51,7 0.100 0,75 5,61 2.68 0,63 1.06 1,189.64 
36.4 0,100 0.60 4,92 1.42 0.44 1.05 670,30 
27.4 0.050 0.50 4.41 0,84 0.33 1.04 211.08 
22,6 0,100 0.45 4.13 0.62 0,27 1.04 321.45 
15,6 0.250 0,35 3,54 0,30 0,19 1,03 436,14 
10,7 0.050 0,30 3.22 0.19 0,13 1,03 56,99 
6.9 0.500 0.20 2.49 0.06 0,08 1.02 250.51 
2,5 0.700 0,10 1,59 0.Q1 0,03 1.01 91,67 
0.9 0.666 0.05 1.01 0,00 0.Q1 1.01 26.56 
0,3 1.067 0,01 0.35 0,00 0,00 1.01 13,97 
0,1 14,590 0.01 0.35 0,00 0.00 1.01 63,91 

TOTAL. SEDIMENLTRANSPORTEDjef sediment solids @. 1651lSt) 7,472.04 
Jg,T AL SEDIMENT TRANSPORTED (et at sedlmenl deposits @ 100 pst) 12,328,86 
AVERAGE BULKING FACTOR 1,05 
AVERAGE TOTAL SEDIMENT CONCENTRATION.(J>pm by.wt) 117,930.36 
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DATA 

SEDIMENT TRANSPORT WORKSHEET 
5 YEAR 24 HOUR STORM 
Qs=a(VAb)(DAe)((I-CI)Ad)W 

VARIABLES 
DATE OF CALCULATION 18-Sep-93 Qs= BED MATERIAL TRANSPORTJclsL 
PROJECT NAME UNSER DIVERSION V=FLOW VELOCITY (ipsi 
CHANNEL NAME EARTHEN CHANNEL D=HYDRAULIC DEPTH It) 
CHANNEL REACH UPSTREAM OF POND 6 CI=FINE SED_ CONC. (PI m bvwtl 
BED MATERIAL D50 (mml 0.42 W=CHANNEL WIDTH.(ft 

1l30TTOM WIDTHJ«) 10 EXPONENTS / COEFFICIENTS 
StDE SLOPES (horz. ? /1' vert.) 3 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (fI.lll.) 0.0050 "A" COEFFICIENT 0.0003 
MANNING'S "n' 0.030 "B' EXPONENT 3.92 
FINE SED. CONCENTRATION (ppm by wt.) 17,467 'C" EXPONENT 0.54 
TOTAL CLEARWATER VOLUME (el/storml 2,460 'D' EXPONENT -9.5 

CLEARWATER INCREMENTAL BED MATERIAL WASH LOAD BULKING INCREME~TT 

FLOW RATE TIME DEPTH VELOCI1Y TRANS. RATE TRANS. RATE FACTOR SED. VOL. 
(cr,) (hrs) (n.) (n.l sec.) (cr •• ) (cr •• ) (cl) 

0.05 1.300 0.01 0.16 0.00 0.00 1.01 1.57 
0.3 0.067 0.05 0.47 0.00 0.00 1.01 0.41 
0.5 0.033 0.05 0.47 0.00 0.00 1.01 0.36 
0.9 0.067 0.10 0.74 0.00 0.01 1.01 1.53 
1.4 0.033 0.10 0.74 0.00 0.01 1.01 1.15 
1.3 0.100 0.10 0.74 0.00 0.01 1.01 3.25 
1.1 0.033 0.10 0.74 0.00 0.01 1.01 0.87 
0.9 0.067 0.10 0.74 0.00 0.01 1.01 1.45 
0.7 0.067 0.05 0.47 0.00 0.00 1.01 1.06 
0.6 0.066 0.05 0.47 0.00 0.00 1.01 0.89 
0.4 0.100 0.05 0,47 0.00 0.00 1.01 0.98 
0.3 0.067 0.05 0.47 0.00 0.00 1.01 0.49 
0.2 0.200 0.01 0.16 0.00 0.00 1.01 0.97 
0.1 0.033 0.01 0.16 0.00 0.00 1.01 0.08 
0.1 0.033 0.D1 0.16 0.00 0.00 1.01 0.08 
0.1 0.034 0.01 0.16 0.00 0.00 1.01 0.08 
0.1 0.033 0.01 0.16 0.00 0.00 1.01 0.08 
0.1 0.033 0.D1 0.16 0.00 0.00 1.01 0.08 
0.1 0.034 0.01 0.16 0.00 0.00 1.01 0.08 
0.1 0.033 0.01 0.16 0.00 0.00 1.01 0.08 

TOTAL SEDIMENT TRANSPORTED (el sediment solids @ 165 psI) 15.56 
TOTAL SEDIMENT TRANSPORTED Jel 01 sediment deposits @ 100 psi) 25.67 
AVERAGE BULKING FACTOR 1.01 
AVERAGE TOTAL SEDIMENT CONCENTRATION (ppm bv wI) 16.445.36 
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DATA 

SEDIMENT TRANSPORT WORKSHEET 
10 YEAR 24 HOUR STORM 
Qs=a(V'b)(D'o)(l-Cf)'d)W 

VARfABLES 
DATE OF CALCULATION 18-Sep-93 10:56:57 AM Qs= BED MATERIAL TRANSPORT (ofs) 
PROJECT NAME UNSER DIVERSION V=FLOW VELOCITYjfQs). 
CHANNEL NAME EARTHEN CHANNEL D=HYDRAULIC DEPTH (ft) 
CHANNEL REACH UPSTREAM OF POND 6 Cf=FINE SED. CONC. (ppm by wt) 
BED MATERIAL D50 (mm) 0.42 W=CHANNEL WIDTH (ft) 

BonOM WIDTH-<ft) 10 EXPONENTS / COEFFICIENTS 
SIDE SLOPES (harz. ? /1' vert.) 3 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (ft.lft.) 0.0050 'A' COEFFICIENT 0.0003 
MANNING'S "n' 0.030 "B" EXPONENT 3.92 
FINE SED. CONCENTRATION (ppm by wt.) 22,287 'C" EXPONENT 0.54 
TOTAL CLEARWATER VOLUME (of/storm) 8,050 "D" EXPONENT -9.5 

CLEAR WATER INCREMENTAL BED MATERIAL WASH LOAD BULKING INCREMENT 
FLOW RATE TIME DEPTH VELOCI1Y mANS. RATE mANS. RATE FACTOR SED. VOL. 

(cr,) jIIr,) .ffi.L .JIl./ "CoL ~r,.) ~r,.) (<I) 

0.05 1.267 0.01 0.16 0.00 0.00 1.01 1.96 
0.3 0.100 0.05 0.47 0.00 0.00 1.01 0.94 
0.6 0.033 0.05 0.47 0.00 0.01 1.01 0.62 
2.7 0.067 0.20 1.15 0.00 0.02 1.01 6.15 
5.3 0.066 0.30 1.48 0.01 0.05 1.01 12.87 
5.4 0.067 0.30 1.48 0.01 0.05 1.01 13.38 
4.6 0.033 0.25 1.32 0.01 0.04 1.01 5.27 
3.6 0.067 0.20 1.15 0.00 0.03 1.01 8.01 
2.5 0.067 0.20 1.15 0.00 0.02 1.01 5.84 
1.8 0.066 0.15 0.96 0.00 0.02 1.01 3.95 
1.3 0.100 0.10 0.74 0.00 0.01 1.01 3.99 
0.9 0.067 0.10 0.74 0.00 0.01 1.01 1.95 
0.7 0.133 0.05 0.47 0.00 0.01 1.01 2.70 
0.5 0.133 0.05 0.47 0.00 0.00 1.01 1.87 
0.4 0.134 0.05 0.47 0.00 0.00 1.01 1.47 
0.2 0.466 0.01 0.16 0.00 0.00 1.01 2.89 
0.1 0.267 0.01 0.16 0.00 0.00 1.01 0.83 
0.1 0.033 0.01 0.16 0.00 0.00 1.01 0.10 
0.1 0.034 0,01 0.16 0.00 0.00 1.01 0.11 
0.1 0.033 0,01 0.16 0.00 0.00 1.01 0.10 

TOTAL SEDIMENT TRANSPORTED (of sediment solids @ 165 psf) 74.99 
TOTAL SEDIMENT TRANSPORTED (of of sediment deposits @ 100 pst) 123.73 
AVERAGE BULKING FACTOR 1.01 
AVERAGE TOTAL SEDIMENT CONCENTRATION (ppm by wI) 24,040.00 
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DATA 

SEDIMENT TRANSPORT WORKSHEET 
25 YEAR 24 HOUR STORM 

Qs=a(VAb)(O"c)(l·Cf)"d)W 

VARIABLES 
DATE OF CALCULATION 18·Sep:93 10:57:57 AM Qs= BEO MATERIAL TRANSPORT (cfs) 
PROJECT NAME UNSER DIVERSION V=FLOW VELOCITY~s) 
CHANNEL NAME EARTHEN CHANNEL O=HYDRAULIC DEPTH (ft) 
CHANNEL REACH UPSTREAM OF POND 6 Cf=FINE SED. CONC. Ippm by WI) 
BED MATERIAL D50 (mm) 0.42 W=CHANNEL WIDTH (It) 

CL~:AR WATER INCREMENTAL OED .w .. nn.~ 
mANS. RATE 

(d •• ) 

FLOWRATK 
(cr,) 

0.01 

TIME 
(hr,) 

!67 

DEPTH 
(0.1 

O. 
0.1 

VELOCllY 

(0.1 se'. 
.16 

mANS. RATE FACTOR 
(cr •• ) 

I.O( .01 
I.O( 1.01 

o lE i3 
1: 2.12 2 
1: i7 1.5' 2.02 12 O' 
1C l33 89 0.' 10 O' 

i7 .76 o. a 1.0' 
.48 1.0' 

. i6 1.32 0.1 a 1.0' 

.10 1.2C 1.1 1.0 1.0' 
1.06 1.15 O. ).0 .0' 
1.13 1.10 0: 1.0 1.0' 

INCREMENT 
SED. VOL. 

(ct) 

2.23 
1.24 

19 
1! '7 
31 
39.4 
15.5 
23. 
15 . 
10 . 

.0 0.133 1.10 O. 1.0 O. .0 4. 
'.7 0: 14 1.05 0.. ).0 O. 3.31 

( . .4 O.4e 0.0 O. 6.61 
'.2 0.73. 0.0 0.01 :l1:l.~7 
1.1 0.03: 0.0 0.01 )1 O • 
. 1 0.033 0.Q1 0.16 0.00 0.)0 01 0.1 

~.1 Om4 0.0 ~~~~01"mI116~HB~0~'00~~~~Oa.)0~~~.0~)1t=~~~0. rc AI. SE~[DI I t:u (cf I sollds@65psfl_20z,ru 
rc AI. SEE I D (cf of (q; 100 OS!) 342.'0 

1.01 
I AVI TO' ~L SI:Dltv lliT CONe @~2:ill1 (~ppm5J11 bjyy'~ wn===L]Ei 2~~8~81:t1..Jjj71 
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SEDIMENT TRANSPORT WORKSHEET 
. 50 YEAR 24 HOUR STORM 

Os=a(VAb)(DAc)(1·Cf)Ad)W 

DATA VARIABLES 
DATE OF CALCULATION 18·Sep·93 10:58:35 AM Os= BED MATERIAL TRANSPORT (cfs) 
PROJECT NAME UNSER DIVERSION V=FLOW VELOCITY (fosl 
CHANNEL NAME EARTHEN CHANNEL D=HYDRAULIC DEPTH (It) 
CHANNEL REACH UPSTREAM OF POND 6 Cf=FINE SED. CONC. (oom by Wll 
BED MATERIAL D50 Imml 0.42 W=CHANNEL WIDTH (ft) 

BonOM WIDTH (hl 10 EXPONENTS I COEFFICIENTS 
SIDE SLOPES (harz. ? 11' vert.) 3 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (ft.!!t.} 0.0050 'A" COEFFICIENT 0.0003 
MANNING'S 'n' 0.030 "B' EXPONENT 3.92 
FINE SED. CONCENTRATION (oom by WI.l 26,486 'C' EXPONENT 0.54 
TOTAL CLEARWATER VOLUME (cf/storm) 26,160 "D' EXPONENT ·9.5 

CLEAR WATER INCREMENTAL BED MATERIAL WASH LOAD BULKING INCREMlmT 

FLOW RATE TI~m DEPTH VEWCIIT mANS. RATE mANS. RATE MCTOR SED. VOL. 
(efs) (IIrs) (ft.) (n.l sec.) (cr,.) (,r,.l (cO 

0.05 1.233 0.Q1 0.16 0.00 0.00 1.01 2.28 
0.6 0.134 0.05 0.47 0.00 0.Q1 1.01 2.99 
2.9 0.033 0.20 1.15 0.00 0.03 1.01 3.81 

10.8 0.067 0.45 1.89 0.03 0.11 1.01 34.03 
18.8 0.066 0.65 2.35 0.09 0.19 1.01 66.57 
18.6 0.067 0.65 2.35 0.09 0.19 1.01 67.21 
15.3 0.033 0.55 2.13 0.05 0.16 1.01 25.15 
11.8 0.067 0.50 2.02 0.04 0.12 1.01 39.25 

8.1 0.067 0.40 1.76 0.02 0.08 1.01 25.32 
5.6 0.066 0.30 1.48 0.01 0.06 1.01 15.77 
3.6 0.100 0.25 1.32 0.01 0.04 1.01 15.27 
2.5 0.067 0.20 1.15 0.00 0.03 1.01 6.74 
1.9 0.133 0.15 0.96 0.00 0.02 1.01 9.90 
1.4 0.133 0.10 0.74 0.00 0.01 1.01 6.80 
1.0 0.134 0.10 0.74 0.00 0.Q1 1.01 5.12 
0.6 0.466 0.05 0.47 0.00 0.01 1.01 10.40 
0.2 0.734 0.01 0.16 0.00 0.00 1.01 5.43 
0.1 0.100 0.01 0.16 0.00 0.00 1.01 0.37 
0.1 0.100 0.01 0.16 0.00 0.00 1.01 0.37 
0.1 0.066 0.01 0.16 0.00 0.00 1.01 0.24 

TOTAL SEDIMENT TRANSPORTED of sediment solids (a) 165 osf 343.03 
TOTAL SEDIMENT TRANSPORTED (of of sediment deposlts@ 100 psf) 565.99 
AVERAGE BULKING FACTOR 1.01 
AVERAGE TOTAL SEDIMENT CONCENTRATION (oom bv wtl 33,510.82 
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I 

BonOM WIDTH (ft) 

SEDIMENT TRANSPORT WORKSHEET 
100 YEAR 24 HOUR STORM 

Qs=a(VAb )(DAc)( (l·Cf)Ad)W 

10 EXPONENTS 1 COEFFICIENTS 
SIDE SLOPES (horz. ? 11' vert.) 3 PER R.C.E. TABLE 
LONGITUDINAL SLOPE (ft.ltl.) 0.0050 "A" COEFFICIENT 0.0003 
MANNING'S On" 0.030 "B" EXPONENT 3.92 
FINE SED. CONCENTRATION (ppm by wt.) 27,473 "CO EXPONENT 0.54 
TOTAL CLEARWATER VOLUME (cf/slorm) 36,590 "D" EXPONENT ·9.5 

CLEAR W ATER INCRE~mNT AL 
FI.OW RATE TI~m 

(cfs) (hrs) 

o 

.06 

1.033 
16.5 0.' '7 
11.3 o. 
7.7 O. 
4.9 0.10 

06 

DEPTH 

(Il.>-

1.5 

.7 
O. 

0.20 
0.20 

.15 

.1 
1.0 

BED MATERIAL WASHI.OAD 
TRANS. RATE 

(cfs.) 

BULKING INCREMENT 
VEI.OCIlY TRANS. RATE FACTOR SED. VOL. 

(n.1 sec. (cfs.) (cQ 

'7 
18 

0.' . 1 ;3 . 
1.2 17. 
).2 lB. 

2. 1 0.: 1 40.C 
I.e o. 59.' 
1.0 O. 
I.e o 
).0 o .Z 

0.0 1.1 00- 1.01 9.1 
1.1 0.0 1.01 14.6 
O. 0.0 1.0' 10.27 
O. o.e 1.0' 7.11 
O. 0.0' 1.0' 13.48 
O. 0.0 ,5 

O. e 1.01 O. O.C 0.0 
O. O. :>0 .01 O. 0.0 0.0 
O. O. DO 0.00 0.00 1.0' .7 

'-----=!..L.---='-"+.;!T"'CO""Tr.I.....-;~~~ I t:u (cf I SOIlQs@165pst)501.7 
1101. II::NI II IcU(CI01 ,@100ps!) 839.4 

; BULKING ~ 1.0 
I AVEllACiE TOTAL SE[~T CONe fjl!r],,~"\lTIQ[I~ (.p~pmllii' oy' w~tt:)C==:t:=1:~,~~ 

E27 



APPENDIX F 

PSIAC SEDIMENT YIELD ESTIMATE 



_tJJL.4N.;;JS .. E-uSI----I"P-"W ..... E ......... R""S .... 1 o ......... N!t--_ lola t e r shed ___ ---..:5 ta te 

___________________________ ~Subvatershed Name. ______________________ ___ 

__ 4.L1~e __ ....;Acres PSIAC - 1968 
Date, ___________________ __ 

SEDIMEHT YIELD FACTOR RATlHG 

SURF ACE GEOLOOY SOILS CLIMATE RUNOFF TOPOORAPHY 

(0) (b) (c) (d) (eJ 

(10) (10) (10) (10) (20) 

e. M.rt.oe ,balH and re- a. Flne textured; e IS I .. a. Storm, of sevetal .. Hlt:b peak noW. per e. Steep upland slopes 
hled moootonea and 1,. dilpened; laUl1e- days' duraUon with unltarea (in excess of 3O'J.) 

.llbtoo" allcaUaej blt:b .brU>k- .bort period. at ll>- b. Lara. YOlume of flow b. Hlch rellefi litUe or 
.weU characteri.tlc. tense ra1.l1fall per unit area ao noodplaltl deyel-

b. SlDcI. sram .Uts and lb. F~ ... nt.lDteD" coa opmel1t 
fIDe .and. 'fectb'e .toml 

c. Freeze--thaw occur-
"",co 

(5) (5) (5) (5) (10) 

.. Roc" of .. - a.1I __ .oU .. Storm. of modente .. Yoderate peak 00'" '. "oderate upland 
b.tdneo. b. Occuloao1 rbcIt fr.C' _oa and \DtoDOI:~ pot wt are. elopel (l." tban 20'1.) 

b. Moderately ..... thored .. eJlIO b. lafrequeat _ect1 •• b. Hod ... to TOtume at b. Moderate fa.a or flood-
c. Nodeutel,. f .. _ c. CaUel>. lay_ atorm. now pot iiDit ..... plaia developmeat 

I I (0) (0) (0) (0) (0) 

L lh .. lY., bonl fona .. a. Hlt:b ~OCO of •• Humld cUm_t. w\tb ... Low peek Qow_ per .. Gentle upland slopes 
Uoa. roek~at. ro\DtoU at low IDtea- ulill arel (\H. tban 5'1'.) 

b. Ac_ted c1.,. .lIy b. Lew .01_0 of .....,rr b. Exte-ulve alluvial 
c. H.lcblA orewe IIlAtt.,. b. Pred!>1I.tioa \D fOnD per wt_. plaina 

ollnow c. R_ ruDolf .. eJlIO 
c. Add climate, low ..... 

tea.sity atom' 
d. ArId cUm_t.; rare 

cOD.vect1ve atorml 

Factor, I 
.,110. B 5 S '3 g 

GROUND COVER LAND USE UPLAND EROSION CHANNEL EROSION AND 
SEDDtENT TRANSPORT 

(0 (c) (b) (I) 

(10) (10) (25) (25) 

Gtotmd COftt doH oot ex- .. IIoro !b"" ~ cn>IU .. ted .. Hore !baA ~ of tho e. EtodIq banks cootinu-
ceed 2~ b. AlmOlt aU of ate. let .... .... _otIzeel by rUt oUlt,. or at frequent la-

•• VOIotoUoa Oi'1HOI Utue • "'01, pued and au1I, 0< laodIIUd. lerTa18 with larce depth • 
01' DO Utte!' C. All of ore. reeeDtly eroal.oD nd loae fiow duration 

b. No rock \D Iarf'~ IOU b1zmod b. AcUYe b._dcutl lad de-
cradotloa In -tributary 
cb.an:otll 

(0) (0) . (10) (10) 

eo ... DOl exeeedlnc 401. a. I. ... !boa 25% cn>IU .. ted .. Aboat ~ at !be areo a. Moderate now depth •• 
a. Notle .. bl. Utter • b.:Sor. or I... receatly chll1lClotized by rill and .. ecU"", now dwltion 
b. U tree. preseot under- loued cuU7 orloadoUdo oroo1oa wlthoecasIonaUy erodIn, 

I I 
atofJ' Qot weU de"loped c. Lo .. !boa 50'1'0 !nt_"''' b. WiDd erooloa wUh depo- banb orbed 

I, erased 11Uoa 1A atream chanDtll 
d. Ord\Dary roeel and other 

coutruct1oa 

(-10) (-10) (0) (0) .. Ana completely protect- .. No cu1U'fltloa .. No OPPore« • \i:DO of .. Wide aballow cbanMl • 
od b, ftgetatioa, rock b. No receat loioPac erosIon with nat cradlentl and 
'rapeuta, Utter c. Low 1cteI181t,. ,",zlag Ibort now duration 

b. UtU. opportunlty for b. Chaonel1 In massIve 
,.Wa11 to reach erodible rock. larce boulden. or 
material weU .,egeUted 

e. Art lfie loll y controlled 
chlMel. 

Factor I. value 10 0 S 8 
I Subtotal (0) -(g) 3'1 I Subtotal (h) - (I) IS I TGTA\. an Ij 

RATING - = ---"I ae.rt./sq. mi./v,. 
(Instructions on '~,,~,s~J 

F1 
SHEET ....!.I_ OF ~ 



GENERAL INSTRUCTIONS 

.Jisl<!ct Office prepares one copy for Disl<ict file. 

SPECIFIC INSTRUCTIONS 

(l1<""nol IisleJ·are self·explanalory) 

Numbers Indicate values assigned appropriate charac­
teristics. Letters a, b, c, and d refer to Independent 

.!! 
E 
~ 
<> 

" r:J" .. ... ., 
a. -.. .. -

-c .. 
E 
"'0 

0.2 

0.1 

characteristics to which full value may be assigned. 

interpolation between tM sediment yield levels may be 
made. High values for columns (0) through (g) should 
correspond to high values fot (h) and (I). U they do not, 
factors (a) through (g) should be reevaluated. If they 
do not cortellpond, then a special erosion condi­
tion exists. 

Convert Total Raling to sediment Yield by lISe of graph. 

Sediment Yield Rating factor 

F2 
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TRAP EFFICIENCY CALCULATIONS 
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POND TRAP EFFlClENCY 

PROJECT NAME: 
SEDIMENTATION BASIN: 

STORM FREOUENCY: 
OATE& TlMEOFCAl.C: 

UNSER OIVERSION 
POND" 
l00YEAR 

09114193 1, :00;12 

G1 

VIrNGf. 
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POND TRAP EFFICIENCY 

PROJECT NAME: 
SEDIMENTATlON BASIN: 

STORM FREOUENCY: 
DATE & TlME Of CAlC: 

UNSER DIVERSION 

POND '" 
100 YEAR 

09114193 11:01:4' 

G2 



APPENDIX H 

STORM DRAIN SEDIMENT TRANSPORT 



AVERAGE PARTICLE SIZE (mm) 
AVERAGE PARTICLE SIZE (It) 
PIPE DIAMETER (It) 
MANNINGS "n" 

ENERGY 
SLOPE DEPTH 

TIME FT.lFT. FT. 

1.75 0.026 '" 2.26 
1.85 0.026 '" 2.26 
1.95 0.0156 ** 2.60 
2.00 0.0104 ** 2.90 
2.10 0.00267 ** 3.20 

AVERAGE PARTICLE SIZE (mm) 
AVERAGE PARTICLE SIZE (It) 
PIPE DIAMETER (It) 
MANNINGS "n" 

ENERGY 
SLOPE DEPTH 

TIME FT./FT. FT. 

2.20 0.0013 ** 3.10 
, 2.40 0.00052 ** 2.80 
i 2.90 0.00016 ** 2.50 

SEDIMENT TRANSPORT THROUGH PIPE 
48" DIAMETER STORM DRAIN BETWEEN PONDS 5 & 4 

ENGINEERING ANALYSIS OF FLUVIAL SYSTEMS 

Omax=21.44 dsA-1.02"SA2.52"W1.52" A 
WHERE: 
Omax=MAX. SEDIMENT DISCHARGE IN VOLUME PER TIME 
R=HYDRAUUC RADIUS 
A=FLOWAREA 
S=SLOPE 
ds= AVERAGE PARTICLE SIZE 

0.074 
0.000243 

4.00 
0.013 

MAX INCREMENT 
CLEAR SEDIMENT SEDIMENT 
WATER TRANSPORT TRANSPORT 

THETA VELOCITY DISCHARGE CAPACITY CAPACITY 
DGR (foo) (cis) ~cf~ (c;fl 

195.05 19.41 142.24 86.6105 31180 
195.05 19.41 142.24 86.6105 31180 
214.92 15.74 136.07 31.3021 11269 
233.49 13.18 128.60 13.4711 4850 
253.74 6.75 72.75 0.4956 178 

0.026 
0.000085 

4 
0.013 

MAX INCREMENT 
CLEAR SEDIMENT SEDIMENT 
WATER TRANSPORT TRANSPORT 

THETA VElOCITY DISCHARGE CAPACITY CAPACITY 
DGR (fps) (cis) (ets) (et) 

246.73 4.70 49.13 0.2268 82 
227.16 2.93 27.50 0.0195 7 
208.96 1.58 13.02 0.0008 0 

~ .~ __ .. _1_ .. _ L~ .~, 1 , , 
~~ 

* No=.al Dept.lt 
** iJack ~':ater Dept.1- ii 1 

V frtJcL 

INCREMENT SEDIMENT 
SEDIMENT DEPOSITED' 

FROM POND IN PIPE 

~ (et) 

547 0 
752 0 
384 0 
129 0 
108 0 

INCREMENT SEDIMENT 
SEDIMENT DEPOSITED 

FROM POND IN PIPE 
(cf) (et) 

45 0 
53 46 
45 451 

, , 



APPENDIX I 

POND OUTLET STRUCTURE DESIGN CALCULATIONS 



OUTLET STRUCTURE BUOYANCY CALCULATIONS 

Calculate Bottom Thickness Required to Resist Uplift Forces on Fully Submerged Structure 

Design outlet structures for a minimum factor of safety of 1.2 to resist uplift from hydrostatic 
force. 

OUTLET STRUCTURE DATA 

Outlet Pipe Inv. Height Inv. to 
Pond # Outlet Pipe Dia. Top of Weir Elev. Elev. Top 

I 42" 5141.0 5132.5 8.5' 

2 48" 5144.5 5136.9 7.6' 

3 42" 5147.5 5142.0 5.5' 

4 42" 5151.9 5146.3 5.6' 

5 48" 5164.0 5159.0 5.0' 

6 36" 5176.0 5169.0 7.0' 

Assume a worst case situation where the entire structure including the trash rack is submerged 
and the trash rack is completely plugged . 

• Calculate net uplift from trash rack portion of the structure. 

Total volume enclosed between the top of the rack and the top of the concrete structure: 

v = (2.33 + 6) {7.752 + (({7.75 + 2.33) + 2)2]) + 2.752 = 65.72 CF 

Weight of the steel: 

I';';" Pipe: 83.0 LF @ 3.2 LBILF = 265.6 LB 

Yz" x 3" Bar: 19.5 LF @ 5.1 LBIFf = 99.5 LB 

3" x 5" Angle: 31.0 LF @ 8.2 LBILF = 254.2 LB 

3" x 3" Angle: 8.5 LF @ 4.9 LBILF = 41.7 LB 

Total Weight = 661.0 LB 

I1 



Net submerged vertical force of the trash rack: 

(65.7 x 62.4) - 661.0 = 3,440 Ibs of uplift 

• Calculate net uplift per vertical foot of concrete structure: 

Total volume enclosed: V = 8 x 8 x I = 64 cf 

Weight of the concrete: W = 29.3 x 0.67 x 150 = 2,944.7 Ibs 

• Net submerged vertical force per vertical ft.: 

(64 x 62.4) - 2,944.7 = 1,048.9 IbsNF 

• Calculate volume of submerged concrete required to resist 120 Ibs of vertical force 
(100 LB of uplift plus factor of safety) 

120.,. (150 - 62.4) = 1.37 cf 

• Calculate volume of concrete fill above pipe invert 

V = (6.672 x 0.5) .,. 2 = 11.12 CF 

• Calculate volume of concrete per vertical foot of floor 

V=8x8xl=64CF 

I2 
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I 

, I 
I 

I 
I 

I 

FLOOR THICKNESS CALCULATION 

T = [( {(Ft + h [Fs]) + 1O0} x 1.37) + Vc - 11.12] + 64 

T = Required floor thickness below outlet pipe invert 
F, = Net uplift force from trash rack volume 

Fs' = Net uplift force per vertical foot of concrete structure 
Fs" = Total net uplift force on the concrete structure 
Vc = Volume of concrete displaced by pipe 

h = Height of structure (pipe invert to top) 

Total Net 
h Ft Fs" Fs" Uplift 

Pond # (ft) (lbs) (lbs) (lbs) (Ibs) 

I 85 3,440 1,048,9 8,915,6 12,355,6 

2 7.6 3,440 1,048.9 7,971.6 11,411.6 

3 5.5 3,440 1,048.9 5,769.0 9,209.0 

4 5.6 3,440 1,048.9 5,873.8 9,313.8 

5 5.0 3,440 1,048.9 5,244.5 8,684.5 

6 7.0 3,440 1,048.9 7,342.3 10,782.3 

I3 

Vc T 
(cf) (ft) 

GA5 2,57 

8.42 2.40 

GA5 1.90 

6.45 1.92 

8.42 1.82 

4.73 2.21 
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STORM DRAIN PIPE CLASS AND BEDDING DESIGN 
CALCULATIONS 
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