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UBAK2 Program Water Savings

Active Water Savings Savings (AFY)

Activity Name Customer Class Number 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

HE Toilets (Com): Cust Rebates or Vouchers Commercial 6 0.116 0.108 0.101 0.095 0.088 0.082 0.077 0.071 0.066 0.060 0.055 0.051 0.046

Clotheswasher (SF):  Cust Reb or Voucher Single Family 15 0.149 0.138 0.128 0.119 0.109 0.101 0.092 0.084 0.076 0.069 0.061 0.054 0.000

CW common (MF): Cust Reb or Voucher Multi Family 1 0.044 0.041 0.038 0.035 0.032 0.029 0.027 0.024 0.000 0.000 0.000 0.000 0.000

CW in-unit (MF):  Cust Reb or Voucher Multi Family 4 0.029 0.027 0.025 0.023 0.021 0.019 0.018 0.016 0.015 0.013 0.012 0.010 0.000

CW coin-op: Cust Reb or Voucher Commercial 1 0.055 0.051 0.047 0.043 0.040 0.037 0.033 0.030 0.000 0.000 0.000 0.000 0.000

Urinals (0.25 gpf): Cust Rebates or Vouchers Commercial 2 0.057 0.055 0.053 0.051 0.049 0.047 0.045 0.043 0.041 0.040 0.038 0.036 0.035

High Efficiency Pop-Up Nozzle Web Voucher (SF) Single Family 5,000 15.989 15.989 15.989 15.989 15.989 15.989 15.989 15.989 15.989 15.989 0.000 0.000 0.000

High Efficiency Pop-Up Nozzle Web Voucher (MF) Multi Family 5,000 15.989 15.989 15.989 15.989 15.989 15.989 15.989 15.989 15.989 15.989 0.000 0.000 0.000

High Efficiency Pop-Up Nozzle Web Voucher (Com) Commercial 8,000 25.582 25.582 25.582 25.582 25.582 25.582 25.582 25.582 25.582 25.582 0.000 0.000 0.000

Conserv Kit Dist (SF) Single Family 70 0.945 0.814 0.698 0.597 0.507 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Conserv Kit Dist (MF) Multi Family 6 0.081 0.070 0.060 0.051 0.043 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

 WBIC (SF) Single Family 40 3.544 3.544 3.544 3.544 3.544 3.544 3.544 3.544 3.544 3.544 0.000 0.000 0.000

Large Landscape Water Use Reports Irrigation 34 4.343 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Lg Lndscp Surveys & Irrig Sys: Rebates Irrigation 6 1.975 1.975 1.975 1.975 1.975 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

UHET: Cust Rebates or Vouchers Single Family 4  0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089

UHET: Cust Rebates or Vouchers Multi Family 30 0.819 0.819 0.819 0.819 0.819 0.819 0.819 0.819 0.819 0.819 0.819 0.819 0.819

Total Active Water Savings 18,219.0 69.8 65.3 65.1 65.0 64.9 62.3 62.3 62.3 62.2 62.2 1.1 1.1 1.0

Active Water Savings

Activity Name Customer Class Number 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 Total Lifetime

HE Toilets (Com): Cust Rebates or Vouchers Commercial 6 0.042 0.037 0.033 0.029 0.026 0.022 0.019 0.015 0.012 0.009 0.006 0.003 1.3

Clotheswasher (SF):  Cust Reb or Voucher Single Family 15 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.2

CW common (MF): Cust Reb or Voucher Multi Family 1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.3

CW in-unit (MF):  Cust Reb or Voucher Multi Family 4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.2

CW coin-op: Cust Reb or Voucher Commercial 1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.3

Urinals (0.25 gpf): Cust Rebates or Vouchers Commercial 2 0.034 0.032 0.031 0.030 0.029 0.027 0.026 0.025 0.024 0.023 0.022 0.021 0.9

High Efficiency Pop-Up Nozzle Web Voucher (SF) Single Family 5,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 159.9

High Efficiency Pop-Up Nozzle Web Voucher (MF) Multi Family 5,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 159.9

High Efficiency Pop-Up Nozzle Web Voucher (Com) Commercial 8,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 255.8

Conserv Kit Dist (SF) Single Family 70 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.6

Conserv Kit Dist (MF) Multi Family 6 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.3

 WBIC (SF) Single Family 40 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 35.4

Large Landscape Water Use Reports Irrigation 34 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 4.3

Lg Lndscp Surveys & Irrig Sys: Rebates Irrigation 6 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 9.9

UHET: Cust Rebates or Vouchers Single Family 4 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 2.2

UHET: Cust Rebates or Vouchers Multi Family 30 0.819 0.819 0.819 0.819 0.819 0.819 0.819 0.819 0.819 0.819 0.819 0.819 20.5

Total Active Water Savings 18,219.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.9 0.9 0.9 0.9 0.9 656.0
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TCCWD1 and TCCWD2 Water Savings Estimates

TCCWD1 Direct Install Program

Number of Units

(#/yr)

Useful Life

(yrs)

Unit Savings

(AF/Yr)

Annual 

Savings

(AF) Lifetime Savings AF

SF Pres. HET 80 25 0.030468 2 38

MF Pres. HET 20 25 0.052871 1 18

SF Low Flow Showerhead 1,200 8 0.006161 7 51

MF Low Flow Showerhead 300 8 0.005825 2 13

SF UHET / Stealth 770 25 0.089000 69 1,645

MF UHET / Stealth 130 25 0.089000 12 278

Total Selected Savings: 93 2,042

TCCWD2 Rebate Program

Number of Units

(#/yr)

Useful Life

(yrs)

Unit Savings

(AF/Yr)

Annual 

Savings

(AF) Lifetime Savings AF

SF Pres. HET 800 25 0.030468 24 585

MF Pres. HET 100 25 0.052871 5 127

CII HET 50 25 0.028996 1 21

Total Selected Savings: 31 733

Average Annual Savings

(AF) Lifetime Savings AF

TCCWD1 80.6 2042.1

TCCWD2 28.8 733.4

Total 109.4 2775.4

Active Water Savings Savings (AFY)-->

Activity Name Lifetime of Device 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

Total 

Lifetime

TCCWD1-Direct Install

SF Pres. HET 25 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 1.9 1.7 1.6 1.5 1.3 1.2 1.1 0.9 0.8 0.7 0.5 0.4 0.3 0.1 0.0 38.4

MF Pres. HET 25 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 0.9 0.9 0.8 0.7 0.7 0.6 0.5 0.5 0.4 0.3 0.3 0.2 0.1 0.1 0.0 17.6

SF Low Flow Showerhead 8 7.4 7.4 7.4 7.4 7.4 5.6 4.2 2.8 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 51.0

MF Low Flow Showerhead 8 1.7 1.7 1.7 1.7 1.7 1.6 1.2 0.8 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.7

SF UHET / Stealth 25 34.3 34.3 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 1644.7

MF UHET / Stealth 25 5.8 5.8 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 277.7

TCCWD1 Subtotal--> 52.7 52.7 92.7 92.7 92.7 90.8 89.0 87.2 85.4 83.6 82.9 82.7 82.5 82.3 82.1 81.9 81.7 81.5 81.3 81.1 80.9 80.7 80.5 80.3 80.1 2,042

TCCWD2 -Rebate

SF Pres. HET 25 12.2 12.2 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 24.4 585.0

MF Pres. HET 25 2.6 2.6 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 126.9

CII HET 25 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 0.9 0.9 0.8 0.7 0.7 0.6 0.5 0.5 0.4 0.3 0.3 0.2 0.1 0.1 0.0 21.5

TCCWD2 Subtotal--> 16.3 16.3 31.1 31.1 31.1 31.1 31.1 31.1 31.1 31.1 30.6 30.5 30.5 30.4 30.3 30.3 30.2 30.1 30.1 30.0 29.9 29.9 29.8 29.7 29.7 733.4

Total Active Water Savings 69.0 69.0 123.8 123.8 123.8 121.9 120.1 118.3 116.5 114.7 113.5 113.2 113.0 112.7 112.4 112.2 111.9 111.6 111.4 111.1 110.8 110.6 110.3 110.0 109.8 2775.4

The unit savings are taken directly from the MOU Complance 
Policies Flex Track Menu approved by the CUWCC Board of 
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Return to M onthly Totals | Return to W eather

ArvinEdison, Arvin  Daily Totals for December

2013 2012 2011 2010 2009

Day
High/Low
Temps

Rain
Total

High/Low
Temps

Rain
Total

High/Low
Temps

Rain
Total

High/Low
Temps

Rain
Total

High/Low
Temps

Rain
Total

1 N/A N/A 72/50 0.04 M M 57/33 0 61/34 0

2 N/A N/A 71/55 0.04 63/35 0 63/34 0 62/34 0

3 N/A N/A 59/49 0.16 57/30 0 59/40 0 60/34 0

4 N/A N/A 64/41 0 57/29 0 63/47 0 62/33 0

5 N/A N/A 69/43 0 62/30 0 70/43 0.08 M M

6 N/A N/A 61/53 0.04 61/27 0 66/42 0 56/38 0

7 N/A N/A 57/52 0.28 59/28 0 64/37 0 54/37 0.52

8 N/A N/A 60/43 0 58/27 0 65/38 0 45/32 0

9 N/A N/A 57/45 0 61/29 0 70/41 0 47/28 0

10 N/A N/A 61/38 0.04 62/32 0 64/46 0 54/32 0.44

11 N/A N/A 64/38 0 55/29 0 68/48 0 60/44 0.04

12 N/A N/A 64/39 0.28 49/32 0.08 60/46 0 69/44 0.04

13 N/A N/A 49/43 0.32 M M 62/44 0 60/48 0.08

14 N/A N/A 51/39 0 57/33 0 59/41 0.12 59/42 0

15 N/A N/A 52/36 0 54/33 0 51/48 0.24 54/37 0

16 N/A N/A 60/37 0 53/32 0 51/42 0 65/38 0

17 N/A N/A 66/48 0.04 53/31 0 58/44 0.24 48/38 0

18 N/A N/A 54/38 0.48 63/36 0 58/50 1.8 49/47 0

19 N/A N/A 51/32 0 47/29 0 59/55 1.08 58/41 0

20 N/A N/A 60/29 0 59/30 0 54/48 0.92 57/39 0

21 N/A N/A 59/31 0 57/30 0 62/46 0 61/41 0

22 N/A N/A 60/32 0 56/32 0 62/51 0.4 52/40 0.16

23 N/A N/A 58/41 0 57/27 0 57/43 0 52/31 0

24 N/A N/A 54/41 0.28 57/27 0 62/40 0 54/29 0

25 N/A N/A 47/38 0 63/27 0 70/44 0.12 56/29 0

26 N/A N/A 54/44 0.16 58/27 0 57/46 0.2 60/33 0

University of California
UCCE Plumas-Sierra

Page 1 of 2Arvin-Edison, Arvin - Daily Totals for December - UCCE Plumas-Sierra

3/23/2013http://ucce-plumas-sierra.ucdavis.edu/about/weather/?weather=monthlyinfo&station=125...
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27 N/A N/A 49/43 0.08 54/31 0 57/41 0.04 58/36 0

28 N/A N/A 53/33 0 60/28 0 54/42 0 52/39 0

29 N/A N/A 51/37 0.04 60/33 0 56/42 0.2 50/38 0

30 N/A N/A 47/38 0.16 61/32 0 47/34 0.12 51/40 0.4

31 N/A N/A 51/34 0 M M 51/29 0.16 59/38 0

Totals: / 0 57/40 2.44 57/-69 0.08 59/42 5.72 56/3 1.68

Rainfall measured in inches. Temperatures in Farenheit.
* M - Weather station is Missing Data.

Agriculture and Natural Resources, University of California

Webmaster Email: alrasband@ucdavis.edu

Page 2 of 2Arvin-Edison, Arvin - Daily Totals for December - UCCE Plumas-Sierra

3/23/2013http://ucce-plumas-sierra.ucdavis.edu/about/weather/?weather=monthlyinfo&station=125...
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Prepared by: SCC HEI Project # 13703

Date prepared: 3-11-2013

Subarea 10-yr 10-yr

Zone % Imperv. Flow Length Area Intensity Runoff Slope

L L' ΔH Tc' C A i Q Q S V Tt Tc' i Q

TOTAL TIME OF CONCENTRATION FOR SUBBASIN 1 = 85.29 min

SUBBASIN 1 PEAK FLOW = 11.53 cfs

Subarea 10-yr 10-yr

Zone % Imperv. Flow Length Area Intensity Runoff Slope

L L' ΔH Tc' C A i Q Q S V Tt Tc' i Q

TOTAL TIME OF CONCENTRATION FOR SUBBASIN 2 = 36.6 min

SUBBASIN 2 PEAK FLOW = 4.68 cfs

Subarea 10-yr 10-yr

Zone % Imperv. Flow Length Area Intensity Runoff Slope

L L' ΔH Tc' C A i Q Q S V Tt Tc' i Q

TOTAL TIME OF CONCENTRATION FOR SUBBASIN 2 = 27 min

SUBBASIN 2 PEAK FLOW = 5.11 cfs

-

Runoff 

Coefficien

t

0.27

0.76

5.71 1.76 9.470.0030
1000

2.5 2.23 0.35 0.100.13

Preliminary Sycamore Drainage System
Time of Concentration & Peak Flow

Change in 

Elevation

Initial 

Time of 

Concentra

4.13
32.00

7.94
Subarea 4

1000 3 15.4 0.37Subarea 6 R1 40 1000 3.67 0.25

Channel Flow 

Length

TIME OF CONCENTRATION - SUBBASIN 1

Subarea 1 A 15 806

Subarea 3

77.54

1000 1000 4.5 19.6 0.37

9.15 0.0045 2.15

0.0030 1.75 9.52

1000 4.45 14 0.81Subarea 8 M2 5.73
7.75

0.24 1.09 85.2990 1000

0.33
6.97

0.55

4.59

6.59

5.55

0.50

7.79
0.43

0.46

0.52

58.55

68.02

4.76

0.25

0.27 0.20

11.53

Subarea 2 36.13
6.69

42.82

1.06

C2 + R2

50.76

Subarea 5 R1 40 1000

Subarea 7 M2 3.83

2.10

90 1000

0.0042 2.14
0.344.2 19 0.37

0.23 1.30
2.24

4.8 13.7 0.71

32

4.02 0.0045

Total Time 

of 

Concentrati

Recalculat

ed Total 

Flow

0.10

0.36 1.59

Recalculated  

10-yr 

intensity

0.35

Average 

Peak Flow

Travel 

Time 

(min)

Streetflow 

Velocity

0.0077 2.37

0.49 0.0037 2.60

R1

8.60

R2 50 812

0.39 3.91

1000 2.9

78 848 951

15.3 0.81

40

645 16.8 0.45 9.09

3.38

2.03

4.2 0.26

7.83

Subarea 3 A1+R4 54 1000 684 3.7

Subarea 2 M2 90 818 651 3 13.5 0.81 7.38

3.58

TIME OF CONCENTRATION - SUBBASIN 3

Change in 

Elevation

Initial 

Time of 

Concentra

Runoff 

Coefficien

t

Average 

Peak Flow

Travel 

Time 

(min)

Total Time 

of 

Concentrati

Recalculated  

10-yr 

intensity

Recalculat

ed Total 

Flow

Channel Flow 

Length

Streetflow 

Velocity

0.25

Subarea 1 R1 40 744 - 1.2 21.2 0.37 5.1

Subarea 2 R4 + R1 72 1000 580 4 16 0.64 22.17

TIME OF CONCENTRATION - SUBBASIN 2

Change in 

Elevation

Initial 

Time of 

Concentra

Runoff 

Coefficien

t

Average 

Peak Flow

Travel 

Time 

(min)

Total Time 

of 

Concentrati

Recalculated  

10-yr 

intensity

Recalculat

ed Total 

Flow

Channel Flow 

Length

Streetflow 

Velocity

Subarea 1 A1 15 802 - 3 21.5 0.13 4.61 0.28 0.17 21.50 0.28 0.17
0.87 0.0042 1.50 7.23

0.23 1.40 28.73 0.33 2.16
2.98 0.0020 1.45 7.86

27.02 0.32 5.11

18.2 0.49 12.71 0.26 1.64 36.60 0.37 4.68

0.30 0.56 21.20 0.28 0.53
2.32 0.0036 1.66 5.82
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Subarea 10-yr 10-yr

Zone % Imperv. Flow Length Area Intensity Runoff Slope

L L' ΔH Tc' C A i Q Q S V Tt Tc' i Q

TOTAL TIME OF CONCENTRATION FOR SUBBASIN 4 = 48.67 min

SUBBASIN 4 PEAK FLOW = 9.47 cfs

Subarea 10-yr 10-yr

Zone % Imperv. Flow Length Area Intensity Runoff Slope
L L' ΔH Tc' C A i Q Q S V Tt Tc' i Q

Zone % Imperv. Area

L ΔH Tc' C A i

Subarea 7 R1 40 742 2.2 18.6 0.37 7.7 0.27 3

Subarea 8 R1 + R3 50 1000 3.1 19.5 0.45 11.72 0.27 4

Subarea 9 R1 40 1000 1.5 24.5 0.37 9.94 0.30 5

Subarea 10 R1 40 923 1.5 23.2 0.37 6.31 0.29 6

Subarea 11 A1 15 905 3.5 22.2 0.13 9.37 0.29 6

TOTAL TIME OF CONCENTRATION FOR SUBBASIN 5 = 52.9 min

SUBBASIN 5 PEAK FLOW = 18.6 cfs

Subbasin 

Outlet

Total 10-yr Runoff of tributary sub-areas below are added to the Recalculated Total Flow of the adjacent subbasin above, as part of total time of concentration calculation

605

Time of 

Concentra

tion

Runoff 

Coefficien

t

10-yr 

Intensity

Subarea Flow 

Length

Change in 

Elevation

Subareas 7-10 are not part of the longest flow path of the Subbasin. As tributary sub-areas, they contribute flow but are not part of the Total time of concentration calculation.

Times of Concentration for the tributary sub-areas = Time of Concentration of the next adjacent subarea along the longest flow path

3.9 17.2 0.37 16.03 0.26Subarea 6 R1 40 736
14.73 0.0065 2.72

0.42 13.97

0.71 40.42 0.38 9.83
10.35 0.0032 1.90 8.77

1.04 49.19

10.96

3.71
1.53 52.90 0.45 18.57

0.37 6.71 0.29Subarea 4 R1 40 1000 1000

3.2 20.7 0.37

2.3 22.1

10.05 0.28Subarea 5 R1 40 1000 1000

0.91 25.32

0.37 10.9

0.26Subarea 2 R3 60 1000 1000 4.2 17.2

0.27Subarea 3 R1 40 946 360 3.4 19.8

Subarea 1 C2 + R4 85 1000

1.10 29.46

1.90
2.35 0.0042 1.89 8.82

0.31 3.47
4.02 0.0020 1.45 4.14

0.54 6.52

0.33 5.97
6.33 0.0023 1.52

2.2 16.5 0.76 9.88 0.25- 1.90 16.50 0.25

Total Time 

of 

Concentrati

Recalculated  

10-yr 

intensity

Recalculat

ed Total 

Flow

Channel Flow 

Length

Streetflow 

Velocity

Change in 

Elevation

Initial 

Time of 

Concentra

Runoff 

Coefficien

t

Average 

Peak Flow

Travel 

Time 

(min)

TIME OF CONCENTRATION - SUBBASIN 5

8.49 0.0045 2.17 5.72
4.13 0.26 0.39Subarea 6

R1

R1

40 1000 326 4.8

40 745 745 3.2

19.3

Subarea 4 R1 40 1000 1000 4.5 19.5

Subarea 5

0.37

17.3 0.37

0.38 6.65
7.15 0.0068 2.55 2.13

5.10
5.49 0.0053 2.49 6.69

40.81

9.470.4248.67

0.37 10.13 0.27 1.01

0.277.8 0.78

Subarea 1 C2+R4+R1 49 784 - 2.6

0.27Subarea 2 R1 40 1000 1000 4.5 19.8 0.37 18.57 3.41
3.92 0.0054 2.23 7.30

1.03 34.12 0.35Subarea 3 R1 40 1000 977 4.8 19.3 0.37 10.26 0.27

Total Time 

of 

Concentrati

Recalculated  

10-yr 

intensity

Recalculat

ed Total 

Flow

Travel 

Time 

(min)

Channel Flow 

Length

Streetflow 

Velocity

Change in 

Elevation

Initial 

Time of 

Concentra

Runoff 

Coefficien

t

Average 

Peak Flow

TIME OF CONCENTRATION - SUBBASIN 4

42.94 0.39 8.29

18 0.44 8.46 0.26 0.98 18.00 0.26 0.98
1.92 0.0049 1.89 8.82

1.88 26.82 0.32
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Methods and Assumptions:

 - Zone Designation obtained from Arvin Zone Base Map, dated 5/25/2012

 - Subarea Flow Length estimated from Arvin Road Base Map (4/02/2008)

 - Channel Flow Length estimated from Arvin Road Base Map (4/02/2008)

 - Delta H estimated from USGS quad map for overland flow and from Arvin Master Drainage Map street slopes (1986) for streetflow

 - Initial Time of Concentration, Tc', obtained from Figure D-1 of KC Hydrology Manual

     **note: Initial Time of Concentration, Tc', based on Subarea Flow Length L, while Travel Time Tt based on Channel Flow Length, L'

 - Runoff coefficient Values, for "A" type soil, obtained from Runoff Coefficient Chart, Hydrology Manual

 - Area estimated from Arvin Road Base Map, dated 4/02/2008

 - Precipitation Depth: Interpolated from NOAA Precipitation frequency table. 

      (NOAA Precipitation frequency table based on frequency analysis of partial duration series (PDS) [Attached])

      Latitude = 35d11'42"

 - 10-yr Runoff Q from equation Q = CiA

 - Average Peak Flow, Q averaged from sub-area peak flows of upstream & downstream concentration points

       Qave = average(Qrecalculated, Qrecalculated+Q10-yr)

 - Sub-area slopes estimated from Arvin Master Drainage Map (1986)

 - Streetflow Velocity from Figure D-2b & D-2c, Kern County Hydrology Manual

 - Travel Time Tt = channel flow length, L' / streetflow velocity, V

 - Total Time of Concentration Tc' = Upstream Total Time of Concentration + Sub-area travel time Tt

 - Recalculated 10-yr intensity based on Total time of concentration

 - Recalculated Total Flow, Q = Σ(CiA)

 - For initial sub-areas, had to runoff as sheetflow, negating the accumulation of flow in gutters. 
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Prepared by: SCC HEI Project #: 13703

Date prepared: 3-12-2013

Element Pipe Length Inlet Outlet Slope Manning's Design Upstream PEAK PEAK 

ID Diameter Invert Invert Roughness Flow Subbasins FLOW FLOW

or Height Elevation Elevation Capacity 10-yr 100-yr

D s n Q Q Q

(inches) (ft) (ft) (ft) (%) (cfs) (cfs) (cfs)

A-A B <-> C 30 1275 409.01 406.46 0.2000 0.0130 18.34 1 11.53 19.88

B-B C <-> D 30 1427 406.46 403.61 0.2000 0.0130 18.34 1, 2 16.21 28.15

C-C D <-> J03 36 1303 403.11 400.50 0.2000 0.0130 29.83 1-3 21.32 38.58

D-D F <-> J03 24 536 402.57 401.50 0.2000 0.0130 10.12 4 9.47 16.73

E-E J03 <-> J05 42 1345 400.00 397.31 0.2000 0.0130 45.12 1-4 30.79 55.31

F-F H <-> J05 36 1353 400.52 397.81 0.2000 0.0130 29.83 5 18.60 32.86

G-G J05 <-> SUMP 48 3971 396.81 388.87 0.2000 0.0130 64.24 1-5 49.39 88.17

Methods and Assumptions

 - Design flow based on Manning's Equation:

 - Lengths based on Preliminary Sycamore Drainage Plan

 - Sump outlet invert elevation based on Preliminary Sump Calculations

      410.69 (GS elev @ Comanche & Sycamore) - 3980.56' x .004 (length to sump

      x slope of Comanche Road, from Quad map) - 6' (Sump height, from 

      sump volume calculation sheet) + .10 (Sump Outlet to Pipe G-G AP

      elevation difference) = 388.87

 - Pipe invert elevations calculated from sump outlet invert elevation, 

       pipe lengths, and slope of .2%, matching crown elevations. 

       Invert elevations subject to change pending utility crossing elevations.

 - mannings roughness = .013 (concrete pipe)

 - Ignoring routing time of pipelines

Preliminary Sycamore Drainage System
Pipeline Flow Calculations

PIPELINES

Inlet / Junction 

Connections
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Date prepared: 3-12-2013

Subbasin ID Area Flow Path
Average 

Slope

Time of 

Concentration

Percent 

Impervious 

Area

10-yr Rainfall 

Intensity

100-yr Rainfall 

Intensity

Runoff 

Coefficient

10-yr 

Runoff 

Flow

100-yr 

Runoff 

Flow

A L S Tc % i i C Q Q

(acres) (feet) (min) (inch/hr) (inch/hr) (cfs) (cfs)

Subbasin-01 36.73 5945 0.0040 85.2900 65 0.55 0.94 0.57 11.53 19.88

Subbasin-02 24.811 1615 0.0037 36.6 45 0.37 0.65 0.52 4.68 8.27

Subbasin-03 27.44 1535 0.0037 27 75 0.28 0.56 0.68 5.11 10.43

Subbasin-04 59 4705.1 0.0045 48.67 50 0.42 0.74 0.38 9.47 16.73

Subbasin-05 105 4560 0.0040 52.9 55 0.44 0.78 0.40 18.60 32.86

Methods and Assumptions:

 - Precipitation Depth: Interpolated from NOAA Precipitation frequency table. 

      (NOAA Precipitation frequency table based on frequency analysis of partial duration series (PDS) [Attached])

      Latitude = 35d11'42" Longitude = 118d49'28"

 - Method used: the Alternative Rational Method from the KC Hydrology Manual      

 - Time of Concentration: Based on Kirpich's equation:

        Tc = (0.0078 * ((L^0.77) * (S^-0.385)))

 - Evaluated the subbasin areas as meeting the assumptions of the Alternative Rational Method with "C" Factor Curves:

       - No off-site undeveloped watershed contributory to the sites

       - Developments were homogenous with regards to soil type

       - Watersheds were less than 640 acres

       - Watersheds were non-homogenous with regards to development; however, the watersheds were sufficiently small, 

              with most of the flow traveling along streets, as to assume homogenous watersheds. Percent impervious

              calculated as an average over the entire watershed. 

 - % Impervious area based on Impervious Area Table, KC Hydrology Manual

 - Ground elevations based on USGS contour maps/Google Earth/previous projects along Sycamore

 - Subbasin areas obtained from Sycamore Road Drainage Schematic Maps

 - Flow path lengths estimated from Arvin Base Map

Preliminary Sycamore Drainage System
Subbasin Area Calculations

SUBBASINS
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Updated 3/1/2013

Drainage Area # 1 Area (acres) 277 Acres Area O 102.52

Area P 71.72

Area S 102.76

Year Storm 1-hr Rainfall 24-hr Rainfall

(in) (in)

2 1.060 Source NOAA Point Precipitation Frequency Estimates - Lat 35.2091, Long -118.8484

10 1.730

100 2.810

Land Use = Various

Impervious Cover = 56% Fig. C-3 Kern Co. Hydrology Manual

10 yr. Runoff Volume = 0.12(D10)(ai)(Area) Kern Co. Development Standards

100 yr. Runoff Volume = 0.12(D100)(ai)(Area)

D10 = 10 yr 24-hr depth of rainfall (in)

D100= 100 yr 24-hr depth of rainfall (in)

ai = Average percent of impervious area

Area = Drainage area of total development

10 yr. Runoff Volume = 32.433 acre-ft

100 yr. Runoff Volume = 52.680 acre-ft

Bottom Dimensions Bottom Surface Area = 313600.00 ft
2

Length (ft) = 560

Width (ft) = 560

Height (ft) = 5

Side Slope = 3

Top Dimensions Top Surface Area = 330625.00 ft
2

Length (ft) = 575

Width (ft) = 575

A1/2ws

Length (ft) = 567.5 Area = 322056.25 ft
2

Width (ft) = 567.5

Volume = 36.97 acre-ft = 1,610,375 ft
3

575'

575'

    5' 5' 1

3 560'

560'

3:1 560' 575'

575'

3:1

    5' 5' 1

3

560'

Retention Basin Design
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