
Appendix 3.6-A 
 

AEWSD Well Field Pumping Levels 2007-2014
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AEWSD Landowner Well Hydrographs



APPENDIX 3.6-B: AEWSD LANDOWNER WELL HYDROGRAPHS
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APPENDIX 3.6-C: PROJECT BENEFITS CALCULATIONS Arvin-Edison WSD

In-Lieu Program

Project Physical Benefits

JOB #: 121514B2-KIR
DATE: 7/21/2014
COMP BY: DDH

CHKD BY:

(A) (B) (C) (D) (E) (F) (G) (H) (I) (J) (H) (I) (J)
Phy Benefit #1 Phy Benefit #2

Drought Relief Beg & End Surplus F-K Drought Supply Increased GW

Contract Analysis Year Water Conserved Stored Water Supply Water Annual GW Cumulative Year Avg Delivery Energy Energy Cnsmpt in Influence 

Year 
1/

Year 
2/

Type 
3/

(AF) 
4/

GW (AF) 
5/

Produced (AF) 
6/

Stored (AF) 
7/

Rise (ft) 
8/

GW Rise (ft) 
9/

GW Rise (ft) 
10/

Benefits (MWh) 
11/

(MWh) 
12/

Area (MWh) 
13/

N/A 2014 N/A 0 0 0 0 0.00 0.00 0.00 0 0 0

1945 2015 Normal-Wet 0 0 0 0 0.00 0.00 0.00 0 0 0
1946 2016 Normal-Wet 0 0 0 0 0.00 0.00 0.00 0 0 0
1947 2017 Normal-Dry 0 0 0 0 0.00 0.00 0.00 0 0 0
1948 2018 Normal-Dry 0 0 0 0 0.00 0.00 0.00 0 0 0
1949 2019 Normal-Dry 0 0 0 0 0.00 0.00 0.00 0 0 0
1950 2020 Normal-Dry 2,954 0 0 0 0.00 0.00 0.31 3,514 0 50
1951 2021 Normal-Wet 2,743 2,954 0 2,954 0.61 0.61 0.90 3,267 0 150
1952 2022 Wet 2,511 2,743 0 5,697 0.57 1.18 1.44 3,160 0 250
1953 2023 Normal-Dry 0 2,511 0 8,208 0.52 1.70 1.70 0 0 290
1954 2024 Normal-Dry 0 0 0 8,208 0.00 1.70 1.70 0 0 290
1955 2025 Normal-Dry 2,954 0 0 8,208 0.00 1.70 2.01 3,514 0 350
1956 2026 Wet 2,511 2,954 0 11,162 0.61 2.31 2.57 3,160 0 440
1957 2027 Normal-Dry 0 2,511 0 13,673 0.52 2.83 2.83 0 0 490
1958 2028 Wet 2,511 0 0 13,673 0.00 2.83 3.09 3,160 0 530
1959 2029 Normal-Dry 0 2,511 0 16,184 0.52 3.35 3.35 0 0 580
1960 2030 Dry 0 0 0 16,184 0.00 3.35 2.32 0 0 400
1961 2031 Critical High 0 0 -10,000 6,184 -2.07 1.28 1.28 0 -7,322 220
1962 2032 Normal-Wet 0 0 0 6,184 0.00 1.28 1.28 0 0 220
1963 2033 Normal-Wet 0 0 0 6,184 0.00 1.28 1.28 0 0 220
1964 2034 Dry 0 0 0 6,184 0.00 1.28 1.28 0 0 220
1965 2035 Normal-Wet 0 0 0 6,184 0.00 1.28 1.28 0 0 220
1966 2036 Normal-Dry 0 0 0 6,184 0.00 1.28 1.28 0 0 220
1967 2037 Wet 2,511 0 0 6,184 0.00 1.28 1.54 3,160 0 270
1968 2038 Dry 2,682 2,511 0 8,695 0.52 1.80 2.08 3,346 0 360
1969 2039 Wet 2,511 2,682 0 11,377 0.56 2.36 2.62 3,160 0 450
1970 2040 Normal-Dry 0 2,511 0 13,888 0.52 2.88 2.88 0 0 490
1971 2041 Normal-Dry 0 0 0 13,888 0.00 2.88 2.88 0 0 490
1972 2042 Normal-Dry 0 0 0 13,888 0.00 2.88 2.88 0 0 490
1973 2043 Normal-Wet 2,743 0 0 13,888 0.00 2.88 3.16 3,267 0 540
1974 2044 Normal-Wet 2,743 2,743 0 16,631 0.57 3.45 3.73 3,267 0 640
1975 2045 Normal-Wet 0 2,743 0 19,374 0.57 4.02 2.98 0 0 510
1976 2046 Critical High 0 0 -10,000 9,374 -2.07 1.94 0.97 0 -7,322 170
1977 2047 Critical Low 2,682 0 -9,374 0 -1.94 0.00 0.28 3,346 -6,864 50
1978 2048 Wet 2,511 2,682 0 2,682 0.56 0.56 0.82 3,160 0 140
1979 2049 Normal-Wet 2,743 2,511 0 5,193 0.52 1.08 1.36 3,267 0 230
1980 2050 Wet 2,511 2,743 0 7,936 0.57 1.65 1.91 3,160 0 330
1981 2051 Normal-Dry 0 2,511 0 10,447 0.52 2.17 2.17 0 0 370
1982 2052 Wet 2,511 0 0 10,447 0.00 2.17 2.43 3,160 0 420
1983 2053 Wet 2,511 2,511 0 12,958 0.52 2.69 2.95 3,160 0 510
1984 2054 Normal-Wet 0 2,511 0 15,469 0.52 3.21 3.21 0 0 550
1985 2055 Normal-Dry 2,954 0 0 15,469 0.00 3.21 3.51 3,514 0 600
1986 2056 Wet 2,511 2,954 0 18,423 0.61 3.82 4.08 3,160 0 700
1987 2057 Dry 0 2,511 0 20,934 0.52 4.34 4.34 0 0 750
1988 2058 Dry 0 0 0 20,934 0.00 4.34 4.34 0 0 750
1989 2059 Normal-Dry 0 0 0 20,934 0.00 4.34 4.34 0 0 750
1990 2060 Dry 0 0 0 20,934 0.00 4.34 4.34 0 0 750
1991 2061 Normal-Dry 0 0 0 20,934 0.00 4.34 4.34 0 0 750
1992 2062 Dry 0 0 0 20,934 0.00 4.34 4.34 0 0 750
1993 2063 Wet 0 0 0 20,934 0.00 4.34 4.34 0 0 750
1994 2064 Dry 0 0 0 20,934 0.00 4.34 4.34 0 0 750

50,308 50,308 -29,374 534,938 4.34 61,902 -21,508 19,450

1,006 1,006 -587 10,699 0.09 1,238 -430 389

Totals

Averages

Project Benefits
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APPENDIX 3.6-C: PROJECT BENEFITS CALCULATIONS Arvin-Edison WSD

In-Lieu Program

Project Physical Benefits

JOB #: 121514B2-KIR
DATE: 7/21/2014
COMP BY: DDH

CHKD BY:

(A) (B) (C) 

Contract Analysis Year

Year 
1/

Year 
2/

Type 
3/

N/A 2014 N/A

1945 2015 Normal-Wet
1946 2016 Normal-Wet
1947 2017 Normal-Dry
1948 2018 Normal-Dry
1949 2019 Normal-Dry
1950 2020 Normal-Dry
1951 2021 Normal-Wet
1952 2022 Wet
1953 2023 Normal-Dry
1954 2024 Normal-Dry
1955 2025 Normal-Dry
1956 2026 Wet
1957 2027 Normal-Dry
1958 2028 Wet
1959 2029 Normal-Dry
1960 2030 Dry
1961 2031 Critical High
1962 2032 Normal-Wet
1963 2033 Normal-Wet
1964 2034 Dry
1965 2035 Normal-Wet
1966 2036 Normal-Dry
1967 2037 Wet
1968 2038 Dry
1969 2039 Wet
1970 2040 Normal-Dry
1971 2041 Normal-Dry
1972 2042 Normal-Dry
1973 2043 Normal-Wet
1974 2044 Normal-Wet
1975 2045 Normal-Wet
1976 2046 Critical High
1977 2047 Critical Low
1978 2048 Wet
1979 2049 Normal-Wet
1980 2050 Wet
1981 2051 Normal-Dry
1982 2052 Wet
1983 2053 Wet
1984 2054 Normal-Wet
1985 2055 Normal-Dry
1986 2056 Wet
1987 2057 Dry
1988 2058 Dry
1989 2059 Normal-Dry
1990 2060 Dry
1991 2061 Normal-Dry
1992 2062 Dry
1993 2063 Wet
1994 2064 Dry

Totals

Averages

(K) (L) (M) (N) (O) (P)
Phy Benefit #3 Phy Benefit #4

Increased GW Increased GW NCSW Cumulative Annual

in Project & SSW Energy Annual Energy Cumulative Energy Reduced Greenhouse Greenhouse Gasses

Area (MWh) 
14/

Benefits (MWh) 
15/

Saved (MWh) 
16/

Benefits (MWh) 
17/

Gas Emissions (MT CO2) 
18/

Avoided (MT CO2) 
19/

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 0 0 0 0
0 16 3,580 3,580 1,515 1,515
0 48 3,465 7,045 2,981 1,466
0 77 3,487 10,532 4,456 1,475

16 91 397 10,929 4,624 168
16 91 397 11,325 4,792 168
0 107 3,971 15,297 6,472 1,680
0 138 3,738 19,034 8,054 1,581

26 151 667 19,702 8,336 282
0 165 3,855 23,557 9,967 1,631

31 179 790 24,347 10,302 334
20 124 544 24,891 10,532 230
11 68 -7,022 17,869 7,560 -2,971
11 68 299 18,168 7,687 127
11 68 299 18,467 7,814 127
11 68 300 18,767 7,941 127
11 68 299 19,066 8,067 127
12 68 300 19,367 8,194 127
0 82 3,512 22,879 9,681 1,486
0 111 3,817 26,696 11,296 1,615
0 140 3,750 30,446 12,882 1,587

26 154 670 31,116 13,166 284
26 154 670 31,787 13,449 284
26 154 670 32,457 13,733 284
0 169 3,976 36,433 15,415 1,682
0 199 4,106 40,539 17,153 1,737

25 159 695 41,234 17,447 294
8 52 -7,092 34,142 14,446 -3,001
0 15 -3,453 30,689 12,985 -1,461
0 44 3,344 34,033 14,400 1,415
0 73 3,570 37,602 15,910 1,510
0 102 3,592 41,194 17,430 1,520

20 116 506 41,700 17,644 214
0 130 3,710 45,409 19,213 1,570
0 157 3,827 49,237 20,833 1,619

27 171 749 49,985 21,150 317
0 188 4,302 54,287 22,970 1,820
0 218 4,078 58,365 24,695 1,725

38 232 1,020 59,384 25,127 431
38 232 1,020 60,404 25,558 431
40 232 1,022 61,426 25,990 432
38 232 1,020 62,445 26,422 431
40 232 1,022 63,467 26,854 432
38 232 1,020 64,486 27,285 431
36 232 1,017 65,504 27,716 430
38 232 1,020 66,523 28,147 431

640 6,040 66,523 28,147

13 121 1,330 563

Project Benefits
2 OF 3



APPENDIX 3.6-C: PROJECT BENEFITS CALCULATIONS Arvin-Edison WSD

In-Lieu Program

Project Physical Benefits

JOB #: 121514B2-KIR
DATE: 7/21/2014
COMP BY: DDH

CHKD BY:

ASSUMPTIONS:

Drought Water Supply: Pumping:

Yield = 0.2 AF/ac-yr Annual Crop Demands Based on Water Year Type (AF)
SW Supply Area = 50,000 ac Friant Year Type NC SYC TOTAL
Required Supply = 10,000 AF/yr Dry 2,298 3,130 5,428

# GW Wells Introduced = 13 wells Normal-Dry 2,439 3,307 5,746
Required Well Production = 769 AF/yr-well Normal-Wet 2,248 3,092 5,340

# Months Pumping into AEWSD = 5 months Wet 2,154 2,965 5,119
Required Well Production = 2.55 cfs North In-Lieu Project Wells = 6 wells 46%

Required Well Production = 1,145 gpm Sycamore In-Lieu Project Wells = 7 wells 54%

Influence Area: Well Op Eff = 64%

NCSW Project Area = 840 ac KWh/AF-ft = 1.6 KWh/AF-ft

NCSW Influence Area = 34,000 ac
GW Pumping = 2.8 AF/ac-yr

Sycamore Project Area = 1,000 ac NCSW Pumping = 6,650 AF/yr
Sycamore Influence Area = 6,200 ac SSW Pumping = 26,737 AF/yr

Total Influence Area = 40,200 ac Energy Rate:

. NCSW = 701 KWh/AF
Specific Yield = 0.12 SSW = 759 KWh/AF

FFPP = 239 KWh/AF

Annual Non-Baseload Output Emission Rate:

http://epa.gov/cleanenergy/documents/egridzips/eGRID_9th_edition_V1-0_year_2010_GHG_Rates.pdf

CO2 Emission Rate = 932.82 lbs/MWh

CO2 Emission Rate = 0.423118 MT/MWh

NOTES:

1/ Historical Water Contract Year used for 50-year benefits analysis.
2/ Analysis Water Contract Year corresponding to the Historical Water Contract Year [Col (A)] used for the 50-year benefits analysis.
3/ Historical Water Contract Year classification corresponding to column (A).
4/ Water conserved due to Friant-Kern surplus surface water delivered to the project area during the water contract year.  Physical Benefit #1.
5/ Stored groundwater resulting from delivery of surface water in-lieu of pumping groundwater to meet crop demands.  Stored groundwater effect is accounted at the beginning of the subsequent water year.
6/ Drought relief water recovered during 'critical' water years to provide drought protection for AEWSD's surface water service area (0.2 AF/ac-yr x 50,000 ac).  Physical Benefit #2.
7/ Cumulative stored groundwater resulting from surface water deliveries in-lieu of pumping groundwater [Col (E) - Col (F)].
8/ Annual groundwater level rise within the project influence area resulting from surface water deliveries in-lieu of pumping groundwater [Col (G)/(40,200 ac x 0.12)].
9/ Annual groundwater level rise within the project influence area resulting from surface water deliveries in-lieu of pumping groundwater.
10/ Average groundwater level in the water contract year, used to determine well pumping requirements.
11/ Reduced energy use resulting from delivery of surplus Fraint-Kern water in-lieu of pumping groundwater within the project area [(3,116 AF/yr x 701 KWh/AF) + (3,307 AF/yr x 759 KWh/AF) - (3,631 AF/yr x 239 KWh/AF)]
12/ Energy consumed during recovery operations to provide drought supply during critical years [(10,000 AF x 53% x 701 KWh/AF) + (10,000 AF x 47% x 759 KWh/AF)].
13/ Reduced energy use resulting from reduced groundwater well lifts in the project's influence area [Col (I) x 1.6 KWh/AF-ft x 2.8 AF/ac-yr x (40,200 ac - 1,840 ac)].
14/ Reduced energy use resulting from reduced groundwater well lifts in the project area, only occurs when surface water is not available [Col (I) x 1.6 KWh/AF-ft x (3,116 AF/yr + 3,307 AF/yr)].
15/ Reduced energy use resulting from reduced groundwater well lifts in the North Canal and Sycamore Spreading Works [Col (I) x {(6,650 AF/yr x 701 KWh/AF) + (26,737 AF/yr x 759 KWh/AF)}].
16/ Total annual energy savings from the project [Col (H) + Col (I) + Col (J) + Col (K) + Col (L)].  Physical Benefit #3.
17/ Cumulative energy benefits from the project.
18/ Cumulative GHG emission reductions due to reduced energy use [Col (N) x 0.423 MT/MWh].
19/ Annual GHG emission reductions due to reduced energy use [Col (M) x 0.423 MT/MWh].  Physical Benefit #4.

Project Benefits
3 OF 3

http://epa.gov/cleanenergy/documents/egridzips/eGRID_9th_edition_V1-0_year_2010_GHG_Rates.pdf
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Irrigation Scheduling
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North In-Lieu Project ETc & Effective Rainfall
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APPENDIX 3.6-E: NORTH IN-LIEU PROJECT ETc EFFECTIVE RAINFALL Arvin-Edison Water Storage District

Kern IRWMP DSIG

NCSW ETc Effective Rain 

JOB #: 121514B2-KIR
DATE: 7/21/2014
COMP BY: DDH

CHKD BY: 
TABLE 1.   Input for Monthly ETo and Total Gross Rain CROP ACREAGES:

MONTH ETo (in) RAIN (in) % EFF. EFF. RAIN Vineyard = 382 acres

JAN 1.16 2.09 68% 1.42 Citrus  = 0 acres

FEB 1.92 1.02 41% 0.42 Deciduous - No Cover = 233 acres

MAR 4.73 0.47 0% 0.00 Grain & Hay - Alfalfa = 0 acres

APR 6.57 0.00 0% 0.00 Truck and Field Crops - Potatoes = 9 acres
MAY 8.33 0.00 0% 0.00 Pasture = 0 acres

JUN 9.03 0.00 0% 0.00
JUL 9.53 0.00 0% 0.00
AUG 8.74 0.00 0% 0.00
SEP 6.56 0.00 0% 0.00
OCT 3.76 1.34 59% 0.79
NOV 1.87 0.08 0% 0.00
DEC 1.49 1.18 48% 0.57

TOTALS 63.69 6.18 3.20

TABLE 2.   ETc, With and Without Effective Rain (inches)

NO RAIN (in) WITH RAIN (in)

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA

JAN 0.00 0.75 0.00 0.00 1.04 0.00 -1.42 -0.67 -1.42 -1.42 -0.38 -1.42
FEB 0.00 1.29 0.54 0.86 1.79 0.60 -0.42 0.87 0.12 0.44 1.37 0.18
MAR 0.82 3.07 2.90 3.40 4.26 3.66 0.82 3.07 2.90 3.40 4.26 3.66
APR 3.01 4.27 4.77 7.51 5.91 4.89 3.01 4.27 4.77 7.51 5.91 4.89
MAY 5.34 5.41 7.00 8.46 7.50 6.66 5.34 5.41 7.00 8.46 7.50 6.66
JUN 7.22 5.87 8.13 2.00 8.13 8.74 7.22 5.87 8.13 2.00 8.13 8.74
JUL 7.81 6.19 8.58 0.00 8.58 9.71 7.81 6.19 8.58 0.00 8.58 9.71
AUG 6.94 5.68 7.87 0.00 7.87 8.80 6.94 5.68 7.87 0.00 7.87 8.80
SEP 3.96 4.26 5.44 0.00 5.90 0.00 3.96 4.26 5.44 0.00 5.90 0.00
OCT 1.11 2.44 2.44 0.00 3.38 0.00 0.32 1.65 1.65 -0.79 2.59 -0.79
NOV 0.00 1.22 0.33 0.00 1.68 0.00 0.00 1.22 0.33 0.00 1.68 0.00

DEC 0.00 0.97 0.00 0.00 1.34 0.00 -0.57 0.40 -0.57 -0.57 0.77 -0.57

ANNUAL 36.22 41.44 47.98 22.22 57.38 43.07 33.02 38.24 44.78 19.02 54.18 39.87

TABLE 3A.   Demand (AF) TABLE 3B.   DEMAND (CFS)

DEMAND MONTHLY DEMAND MONTHLY

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND

JAN 0 0 0 0 0 0 0 JAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FEB 0 0 4 1 0 0 5 FEB 0.00 0.00 0.07 0.02 0.00 0.00 0.09
MAR 32 0 67 4 0 0 103 MAR 0.52 0.00 1.09 0.07 0.00 0.00 1.68
APR 114 0 110 9 0 0 233 APR 1.92 0.00 1.85 0.15 0.00 0.00 3.92
MAY 201 0 161 10 0 0 372 MAY 3.27 0.00 2.62 0.16 0.00 0.00 6.05
JUN 271 0 187 3 0 0 461 JUN 4.55 0.00 3.14 0.05 0.00 0.00 7.75
JUL 293 0 197 0 0 0 490 JUL 4.77 0.00 3.20 0.00 0.00 0.00 7.97
AUG 261 0 181 0 0 0 442 AUG 4.24 0.00 2.94 0.00 0.00 0.00 7.19
SEP 149 0 125 0 0 0 274 SEP 2.50 0.00 2.10 0.00 0.00 0.00 4.60
OCT 13 0 38 0 0 0 51 OCT 0.21 0.00 0.62 0.00 0.00 0.00 0.83
NOV 0 0 8 0 0 0 8 NOV 0.00 0.00 0.13 0.00 0.00 0.00 0.13

DEC 0 0 0 0 0 0 0 DEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ANNUAL 1,334 0 1,078 27 0 0 2,439

 
Negative values in the 
W/RAIN column indicate 
rain potentially going into 
soil storage. 

 
Effective rainfall is calculated using the work of Mac Gilverrey, CA 
Department of Water Resources. 1989. 
 
Nov-Feb EFF = -0.54 + (0.94 * GROSS) 
Mar-May EFF = -1.07 + (0.837 * GROSS) 
Oct EFF = -0.06 + (0.635 * GROSS) 

2004 ETc and Effective Rain
2 of 9



APPENDIX 3.6-E: NORTH IN-LIEU PROJECT ETc EFFECTIVE RAINFALL
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APPENDIX 3.6-E: NORTH IN-LIEU PROJECT ETc EFFECTIVE RAINFALL Arvin-Edison Water Storage District

Kern IRWMP DSIG

NCSW ETc Effective Rain 

JOB #: 121514B2-KIR
DATE: 7/21/2014
COMP BY: DDH

CHKD BY: 
TABLE 1.   Input for Monthly ETo and Total Gross Rain CROP ACREAGES:

MONTH ETo (in) RAIN (in) % EFF. EFF. RAIN Vineyard = 382 acres

JAN 1.67 0.67 13% 0.09 Citrus  = 0 acres

FEB 2.07 2.68 74% 1.98 Deciduous - No Cover = 233 acres

MAR 3.17 2.44 40% 0.97 Grain & Hay - Alfalfa = 0 acres

APR 4.52 0.75 0% 0.00 Truck and Field Crops - Potatoes = 9 acres
MAY 7.44 0.04 0% 0.00 Pasture = 0 acres

JUN 8.30 0.00 0% 0.00
JUL 8.75 0.00 0% 0.00
AUG 8.14 0.00 0% 0.00
SEP 6.12 0.08 0% 0.00
OCT 3.49 0.20 34% 0.07
NOV 1.87 0.04 0% 0.00
DEC 1.73 1.22 50% 0.61

TOTALS 57.27 8.12 3.72

TABLE 2.   ETc, With and Without Effective Rain (inches)

NO RAIN (in) WITH RAIN (in)

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA

JAN 0.00 1.09 0.00 0.00 1.50 0.00 -0.09 1.00 -0.09 -0.09 1.41 -0.09
FEB 0.00 1.35 0.54 0.89 1.86 0.60 -1.98 -0.63 -1.44 -1.09 -0.12 -1.38
MAR 0.55 2.06 1.93 2.25 2.85 2.44 -0.42 1.09 0.96 1.28 1.88 1.47
APR 2.07 2.94 3.27 5.16 4.07 3.37 2.07 2.94 3.27 5.16 4.07 3.37
MAY 4.77 4.84 6.25 7.58 6.70 5.95 4.77 4.84 6.25 7.58 6.70 5.95
JUN 6.63 5.40 7.47 1.84 7.47 8.03 6.63 5.40 7.47 1.84 7.47 8.03
JUL 7.18 5.69 7.88 0.00 7.88 8.92 7.18 5.69 7.88 0.00 7.88 8.92
AUG 6.47 5.29 7.33 0.00 7.33 7.88 6.47 5.29 7.33 0.00 7.33 7.88
SEP 3.70 3.98 5.08 0.00 5.51 0.00 3.70 3.98 5.08 0.00 5.51 0.00
OCT 1.03 2.27 2.27 0.00 3.14 0.00 0.96 2.20 2.20 -0.07 3.07 -0.07
NOV 0.00 1.22 0.33 0.00 1.68 0.00 0.00 1.22 0.33 0.00 1.68 0.00

DEC 0.00 1.12 0.00 0.00 1.56 0.00 -0.61 0.52 -0.61 -0.61 0.95 -0.61

ANNUAL 32.39 37.23 42.34 17.72 51.54 37.19 28.68 33.51 38.63 14.00 47.83 33.47

TABLE 3A.   Demand (AF) TABLE 3B.   DEMAND (CFS)

DEMAND MONTHLY DEMAND MONTHLY

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND

JAN 0 0 0 0 0 0 0 JAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FEB 0 0 0 0 0 0 0 FEB 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MAR 0 0 23 2 0 0 25 MAR 0.00 0.00 0.37 0.03 0.00 0.00 0.41
APR 78 0 76 6 0 0 160 APR 1.31 0.00 1.28 0.10 0.00 0.00 2.69
MAY 179 0 144 9 0 0 332 MAY 2.91 0.00 2.34 0.15 0.00 0.00 5.40
JUN 249 0 172 3 0 0 424 JUN 4.18 0.00 2.89 0.05 0.00 0.00 7.13
JUL 269 0 181 0 0 0 450 JUL 4.37 0.00 2.94 0.00 0.00 0.00 7.32
AUG 243 0 168 0 0 0 411 AUG 3.95 0.00 2.73 0.00 0.00 0.00 6.68
SEP 139 0 117 0 0 0 256 SEP 2.34 0.00 1.97 0.00 0.00 0.00 4.30
OCT 37 0 51 0 0 0 88 OCT 0.60 0.00 0.83 0.00 0.00 0.00 1.43
NOV 0 0 8 0 0 0 8 NOV 0.00 0.00 0.13 0.00 0.00 0.00 0.13

DEC 0 0 0 0 0 0 0 DEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ANNUAL 1,194 0 940 20 0 0 2,154

 
Negative values in the 
W/RAIN column indicate 
rain potentially going into 
soil storage. 

 
Effective rainfall is calculated using the work of Mac Gilverrey, CA 
Department of Water Resources. 1989. 
 
Nov-Feb EFF = -0.54 + (0.94 * GROSS) 
Mar-May EFF = -1.07 + (0.837 * GROSS) 
Oct EFF = -0.06 + (0.635 * GROSS) 

2006 ETc and Effective Rainfall
4 of 9
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APPENDIX 3.6-E: NORTH IN-LIEU PROJECT ETc EFFECTIVE RAINFALL Arvin-Edison Water Storage District

Kern IRWMP DSIG

NCSW ETc Effective Rain 

JOB #: 121514B2-KIR
DATE: 7/21/2014
COMP BY: DDH

CHKD BY: 
TABLE 1.   Input for Monthly ETo and Total Gross Rain CROP ACREAGES:

MONTH ETo (in) RAIN (in) % EFF. EFF. RAIN Vineyard = 382 acres

JAN 2.01 0.98 39% 0.38 Citrus  = 0 acres

FEB 2.44 1.34 54% 0.72 Deciduous - No Cover = 233 acres

MAR 4.44 1.38 6% 0.09 Grain & Hay - Alfalfa = 0 acres

APR 5.51 1.26 0% 0.00 Truck and Field Crops - Potatoes = 9 acres
MAY 8.15 0.00 0% 0.00 Pasture = 0 acres

JUN 8.77 0.00 0% 0.00
JUL 8.73 0.00 0% 0.00
AUG 8.06 0.00 0% 0.00
SEP 5.66 0.20 0% 0.00
OCT 3.75 0.00 0% 0.00
NOV 2.06 0.24 0% 0.00
DEC 1.43 0.94 37% 0.34

TOTALS 61.01 6.34 1.53

TABLE 2.   ETc, With and Without Effective Rain (inches)

NO RAIN (in) WITH RAIN (in)

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA

JAN 0.00 1.31 0.00 0.00 1.81 0.00 -0.38 0.93 -0.38 -0.38 1.43 -0.38
FEB 0.00 1.59 0.64 1.05 2.20 0.71 -0.72 0.87 -0.08 0.33 1.48 -0.01
MAR 0.77 2.89 2.71 3.15 4.00 3.42 0.69 2.80 2.62 3.06 3.91 3.34
APR 2.53 3.58 3.99 6.29 4.96 4.10 2.53 3.58 3.99 6.29 4.96 4.10
MAY 5.22 5.30 6.84 8.30 7.34 6.52 5.22 5.30 6.84 8.30 7.34 6.52
JUN 7.01 5.70 7.89 1.95 7.89 8.49 7.01 5.70 7.89 1.95 7.89 8.49
JUL 7.16 5.67 7.86 0.00 7.86 8.90 7.16 5.67 7.86 0.00 7.86 8.90
AUG 6.40 5.24 7.25 0.00 7.25 7.80 6.40 5.24 7.25 0.00 7.25 7.80
SEP 3.42 3.68 4.70 0.00 5.09 0.00 3.42 3.68 4.70 0.00 5.09 0.00
OCT 1.11 2.44 2.43 0.00 3.38 0.00 1.11 2.44 2.43 0.00 3.38 0.00
NOV 0.00 1.34 0.36 0.00 1.85 0.00 0.00 1.34 0.36 0.00 1.85 0.00

DEC 0.00 0.93 0.00 0.00 1.29 0.00 -0.34 0.59 -0.34 -0.34 0.94 -0.34

ANNUAL 33.62 39.66 44.68 20.74 54.91 39.94 32.09 38.13 43.15 19.21 53.38 38.41

TABLE 3A.   Demand (AF) TABLE 3B.   DEMAND (CFS)

DEMAND MONTHLY DEMAND MONTHLY

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND

JAN 0 0 0 0 0 0 0 JAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FEB 0 0 0 1 0 0 1 FEB 0.00 0.00 0.00 0.02 0.00 0.00 0.02
MAR 27 0 61 4 0 0 92 MAR 0.44 0.00 0.99 0.07 0.00 0.00 1.50
APR 95 0 92 7 0 0 194 APR 1.60 0.00 1.55 0.12 0.00 0.00 3.26
MAY 196 0 157 10 0 0 363 MAY 3.19 0.00 2.55 0.16 0.00 0.00 5.90
JUN 263 0 181 3 0 0 447 JUN 4.42 0.00 3.04 0.05 0.00 0.00 7.51
JUL 269 0 181 0 0 0 450 JUL 4.37 0.00 2.94 0.00 0.00 0.00 7.32
AUG 240 0 167 0 0 0 407 AUG 3.90 0.00 2.72 0.00 0.00 0.00 6.62
SEP 129 0 108 0 0 0 237 SEP 2.17 0.00 1.82 0.00 0.00 0.00 3.98
OCT 42 0 56 0 0 0 98 OCT 0.68 0.00 0.91 0.00 0.00 0.00 1.59
NOV 0 0 9 0 0 0 9 NOV 0.00 0.00 0.15 0.00 0.00 0.00 0.15

DEC 0 0 0 0 0 0 0 DEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ANNUAL 1,261 0 1,012 25 0 0 2,298

 
Negative values in the 
W/RAIN column indicate 
rain potentially going into 
soil storage. 

 
Effective rainfall is calculated using the work of Mac Gilverrey, CA 
Department of Water Resources. 1989. 
 
Nov-Feb EFF = -0.54 + (0.94 * GROSS) 
Mar-May EFF = -1.07 + (0.837 * GROSS) 
Oct EFF = -0.06 + (0.635 * GROSS) 

2007 ETc and Effective Rain
6 of 9



APPENDIX 3.6-E: NORTH IN-LIEU PROJECT ETc EFFECTIVE RAINFALL
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APPENDIX 3.6-E: NORTH IN-LIEU PROJECT ETc EFFECTIVE RAINFALL Arvin-Edison Water Storage District

Kern IRWMP DSIG

NCSW ETc Effective Rain 

JOB #: 121514B2-KIR
DATE: 7/21/2014
COMP BY: DDH

CHKD BY: 
TABLE 1.   Input for Monthly ETo and Total Gross Rain CROP ACREAGES:

MONTH ETo (in) RAIN (in) % EFF. EFF. RAIN Vineyard = 382 acres

JAN 1.21 0.59 2% 0.01 Citrus  = 0 acres

FEB 2.48 1.34 54% 0.72 Deciduous - No Cover = 233 acres

MAR 3.56 1.10 0% 0.00 Grain & Hay - Alfalfa = 0 acres

APR 4.61 1.93 28% 0.55 Truck and Field Crops - Potatoes = 9 acres
MAY 6.99 1.34 4% 0.05 Pasture = 0 acres

JUN 8.70 0.00 0% 0.00
JUL 9.47 0.08 0% 0.00
AUG 8.86 0.00 0% 0.00
SEP 6.26 0.00 0% 0.00
OCT 3.70 0.28 42% 0.12
NOV 2.20 1.02 41% 0.42
DEC 1.21 5.63 84% 4.75

TOTALS 59.25 13.31 6.62

TABLE 2.   ETc, With and Without Effective Rain (inches)

NO RAIN (in) WITH RAIN (in)

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA

JAN 0.00 0.79 0.00 0.00 1.09 0.00 -0.01 0.77 -0.01 -0.01 1.07 -0.01
FEB 0.00 1.61 0.65 1.07 2.23 0.72 -0.72 0.89 -0.07 0.35 1.51 0.00
MAR 0.62 2.31 2.17 2.52 3.20 2.75 0.62 2.31 2.17 2.52 3.20 2.75
APR 2.11 3.00 3.34 5.26 4.15 3.43 1.57 2.45 2.79 4.72 3.60 2.89
MAY 4.48 4.54 5.87 7.12 6.29 5.59 4.43 4.49 5.82 7.07 6.24 5.54
JUN 6.95 5.66 7.83 1.93 7.83 8.42 6.95 5.66 7.83 1.93 7.83 8.42
JUL 7.77 6.16 8.52 0.00 8.52 9.65 7.77 6.16 8.52 0.00 8.52 9.65
AUG 7.04 5.76 7.97 0.00 7.97 8.57 7.04 5.76 7.97 0.00 7.97 8.57
SEP 3.78 4.07 5.20 0.00 5.63 0.00 3.78 4.07 5.20 0.00 5.63 0.00
OCT 1.09 2.41 2.40 0.00 3.33 0.00 0.97 2.29 2.28 -0.12 3.21 -0.12
NOV 0.00 1.43 0.39 0.00 1.98 0.00 -0.42 1.01 -0.03 -0.42 1.56 -0.42

DEC 0.00 0.79 0.00 0.00 1.09 0.00 -4.75 -3.97 -4.75 -4.75 -3.66 -4.75

ANNUAL 33.84 38.51 44.34 17.90 53.33 39.13 27.22 31.89 37.72 11.28 46.71 32.51

TABLE 3A.   Demand (AF) TABLE 3B.   DEMAND (CFS)

DEMAND MONTHLY DEMAND MONTHLY

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND

JAN 0 0 0 0 0 0 0 JAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FEB 0 0 0 1 0 0 1 FEB 0.00 0.00 0.00 0.02 0.00 0.00 0.02
MAR 24 0 50 3 0 0 77 MAR 0.39 0.00 0.81 0.05 0.00 0.00 1.25
APR 60 0 65 6 0 0 131 APR 1.01 0.00 1.09 0.10 0.00 0.00 2.20
MAY 167 0 134 8 0 0 309 MAY 2.72 0.00 2.18 0.13 0.00 0.00 5.03
JUN 261 0 180 3 0 0 444 JUN 4.39 0.00 3.03 0.05 0.00 0.00 7.46
JUL 291 0 196 0 0 0 487 JUL 4.73 0.00 3.19 0.00 0.00 0.00 7.92
AUG 264 0 183 0 0 0 447 AUG 4.29 0.00 2.98 0.00 0.00 0.00 7.27
SEP 142 0 120 0 0 0 262 SEP 2.39 0.00 2.02 0.00 0.00 0.00 4.40
OCT 37 0 53 0 0 0 90 OCT 0.60 0.00 0.86 0.00 0.00 0.00 1.46
NOV 0 0 0 0 0 0 0 NOV 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DEC 0 0 0 0 0 0 0 DEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ANNUAL 1,246 0 981 21 0 0 2,248

 
Negative values in the 
W/RAIN column indicate 
rain potentially going into 
soil storage. 

 
Effective rainfall is calculated using the work of Mac Gilverrey, CA 
Department of Water Resources. 1989. 
 
Nov-Feb EFF = -0.54 + (0.94 * GROSS) 
Mar-May EFF = -1.07 + (0.837 * GROSS) 
Oct EFF = -0.06 + (0.635 * GROSS) 

2010 ETc and Effective Rain
8 of 9
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APPENDIX 3.6-F: SYCAMORE IN-LIEU PROJECT ETc EFFECTIVE RAINFALL
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APP 3.6-F: SYCAMORE IN-LIEU PROJECT ETc EFFECTIVE RAINFALL Arvin-Edison Water Storage District

Kern IRWMP DSIG

SSW ETc Effective Rain 

JOB #: 121514B2-KIR

DATE: 7/21/2014

COMP BY: DDH

CHKD BY: 
TABLE 1.   Input for Monthly ETo and Total Gross Rain CROP ACREAGES:

MONTH ETo (in) RAIN (in) % EFF. EFF. RAIN Vineyard = 949 acres

JAN 1.16 2.09 68% 1.42 Citrus  = 0 acres

FEB 1.92 1.02 41% 0.42 Deciduous - No Cover = 0 acres

MAR 4.73 0.47 0% 0.00 Grain & Hay - Alfalfa = 0 acres

APR 6.57 0.00 0% 0.00 Truck and Field Crops - Potatoes = 0 acres
MAY 8.33 0.00 0% 0.00 Pasture = 0 acres

JUN 9.03 0.00 0% 0.00

JUL 9.53 0.00 0% 0.00

AUG 8.74 0.00 0% 0.00

SEP 6.56 0.00 0% 0.00

OCT 3.76 1.34 59% 0.79

NOV 1.87 0.08 0% 0.00

DEC 1.49 1.18 48% 0.57

TOTALS 63.69 6.18 3.20

TABLE 2.   ETc, With and Without Effective Rain (inches)

NO RAIN (in) WITH RAIN (in)

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA

JAN 0.00 0.75 0.00 0.00 1.04 0.00 -1.42 -0.67 -1.42 -1.42 -0.38 -1.42

FEB 0.00 1.29 0.54 0.86 1.79 0.60 -0.42 0.87 0.12 0.44 1.37 0.18

MAR 0.82 3.07 2.90 3.40 4.26 3.66 0.82 3.07 2.90 3.40 4.26 3.66

APR 3.01 4.27 4.77 7.51 5.91 4.89 3.01 4.27 4.77 7.51 5.91 4.89

MAY 5.34 5.41 7.00 8.46 7.50 6.66 5.34 5.41 7.00 8.46 7.50 6.66

JUN 7.22 5.87 8.13 2.00 8.13 8.74 7.22 5.87 8.13 2.00 8.13 8.74

JUL 7.81 6.19 8.58 0.00 8.58 9.71 7.81 6.19 8.58 0.00 8.58 9.71

AUG 6.94 5.68 7.87 0.00 7.87 8.80 6.94 5.68 7.87 0.00 7.87 8.80

SEP 3.96 4.26 5.44 0.00 5.90 0.00 3.96 4.26 5.44 0.00 5.90 0.00

OCT 1.11 2.44 2.44 0.00 3.38 0.00 0.32 1.65 1.65 -0.79 2.59 -0.79

NOV 0.00 1.22 0.33 0.00 1.68 0.00 0.00 1.22 0.33 0.00 1.68 0.00

DEC 0.00 0.97 0.00 0.00 1.34 0.00 -0.57 0.40 -0.57 -0.57 0.77 -0.57

ANNUAL 36.22 41.44 47.98 22.22 57.38 43.07 33.02 38.24 44.78 19.02 54.18 39.87

TABLE 3A.   Demand (AF) TABLE 3B.   DEMAND (CFS)

DEMAND MONTHLY MONTHLY DEMAND MONTHLY MONTHLY

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND DEMAND 
1/ MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND DEMAND 

1/

JAN 0 0 0 0 0 0 0 0 JAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FEB 0 0 0 0 0 0 0 0 FEB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MAR 78 0 0 0 0 0 78 0 MAR 1.27 0.00 0.00 0.00 0.00 0.00 1.27 0.00

APR 282 0 0 0 0 0 282 0 APR 4.74 0.00 0.00 0.00 0.00 0.00 4.74 0.00

MAY 498 0 0 0 0 0 498 0 MAY 8.10 0.00 0.00 0.00 0.00 0.00 8.10 0.00

JUN 673 0 0 0 0 0 673 173 JUN 11.31 0.00 0.00 0.00 0.00 0.00 11.31 2.91

JUL 728 0 0 0 0 0 728 212 JUL 11.84 0.00 0.00 0.00 0.00 0.00 11.84 3.44

AUG 647 0 0 0 0 0 647 131 AUG 10.52 0.00 0.00 0.00 0.00 0.00 10.52 2.12

SEP 370 0 0 0 0 0 370 0 SEP 6.22 0.00 0.00 0.00 0.00 0.00 6.22 0.00

OCT 31 0 0 0 0 0 31 0 OCT 0.50 0.00 0.00 0.00 0.00 0.00 0.50 0.00

NOV 0 0 0 0 0 0 0 0 NOV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DEC 0 0 0 0 0 0 0 0 DEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ANNUAL 3,307 0 0 0 0 0 3,307 515
1/  Monthly demand less existing turnout capacity

 
Negative values in the 
W/RAIN column indicate 
rain potentially going into 
soil storage. 

 
Effective rainfall is calculated using the work of Mac Gilverrey, CA 
Department of Water Resources. 1989. 
 
Nov-Feb EFF = -0.54 + (0.94 * GROSS) 
Mar-May EFF = -1.07 + (0.837 * GROSS) 
Oct EFF = -0.06 + (0.635 * GROSS) 

2004 ETc and Effective Rain

2 of 9
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APP 3.6-F: SYCAMORE IN-LIEU PROJECT ETc EFFECTIVE RAINFALL Arvin-Edison Water Storage District

Kern IRWMP DSIG

SSW ETc Effective Rain 

JOB #: 121514B2-KIR

DATE: 7/21/2014

COMP BY: DDH

CHKD BY: 
TABLE 1.   Input for Monthly ETo and Total Gross Rain CROP ACREAGES:

MONTH ETo (in) RAIN (in) % EFF. EFF. RAIN Vineyard = 949 acres

JAN 1.67 0.67 13% 0.09 Citrus  = 0 acres

FEB 2.07 2.68 74% 1.98 Deciduous - No Cover = 0 acres

MAR 3.17 2.44 40% 0.97 Grain & Hay - Alfalfa = 0 acres

APR 4.52 0.75 0% 0.00 Truck and Field Crops - Potatoes = 0 acres
MAY 7.44 0.04 0% 0.00 Pasture = 0 acres

JUN 8.30 0.00 0% 0.00

JUL 8.75 0.00 0% 0.00

AUG 8.14 0.00 0% 0.00

SEP 6.12 0.08 0% 0.00

OCT 3.49 0.20 34% 0.07

NOV 1.87 0.04 0% 0.00

DEC 1.73 1.22 50% 0.61

TOTALS 57.27 8.12 3.72

TABLE 2.   ETc, With and Without Effective Rain (inches)

NO RAIN (in) WITH RAIN (in)

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA

JAN 0.00 1.09 0.00 0.00 1.50 0.00 -0.09 1.00 -0.09 -0.09 1.41 -0.09

FEB 0.00 1.35 0.54 0.89 1.86 0.60 -1.98 -0.63 -1.44 -1.09 -0.12 -1.38

MAR 0.55 2.06 1.93 2.25 2.85 2.44 -0.42 1.09 0.96 1.28 1.88 1.47

APR 2.07 2.94 3.27 5.16 4.07 3.37 2.07 2.94 3.27 5.16 4.07 3.37

MAY 4.77 4.84 6.25 7.58 6.70 5.95 4.77 4.84 6.25 7.58 6.70 5.95

JUN 6.63 5.40 7.47 1.84 7.47 8.03 6.63 5.40 7.47 1.84 7.47 8.03

JUL 7.18 5.69 7.88 0.00 7.88 8.92 7.18 5.69 7.88 0.00 7.88 8.92

AUG 6.47 5.29 7.33 0.00 7.33 7.88 6.47 5.29 7.33 0.00 7.33 7.88

SEP 3.70 3.98 5.08 0.00 5.51 0.00 3.70 3.98 5.08 0.00 5.51 0.00

OCT 1.03 2.27 2.27 0.00 3.14 0.00 0.96 2.20 2.20 -0.07 3.07 -0.07

NOV 0.00 1.22 0.33 0.00 1.68 0.00 0.00 1.22 0.33 0.00 1.68 0.00

DEC 0.00 1.12 0.00 0.00 1.56 0.00 -0.61 0.52 -0.61 -0.61 0.95 -0.61

ANNUAL 32.39 37.23 42.34 17.72 51.54 37.19 28.68 33.51 38.63 14.00 47.83 33.47

TABLE 3A.   Demand (AF) TABLE 3B.   DEMAND (CFS)

DEMAND MONTHLY MONTHLY DEMAND MONTHLY

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND DEMAND 
1/ MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND

JAN 0 0 0 0 0 0 0 0 JAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FEB 0 0 0 0 0 0 0 0 FEB 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MAR 0 0 0 0 0 0 0 0 MAR 0.00 0.00 0.00 0.00 0.00 0.00 0.00

APR 194 0 0 0 0 0 194 0 APR 3.26 0.00 0.00 0.00 0.00 0.00 3.26

MAY 445 0 0 0 0 0 445 0 MAY 7.24 0.00 0.00 0.00 0.00 0.00 7.24

JUN 618 0 0 0 0 0 618 118 JUN 10.39 0.00 0.00 0.00 0.00 0.00 10.39

JUL 669 0 0 0 0 0 669 153 JUL 10.88 0.00 0.00 0.00 0.00 0.00 10.88

AUG 603 0 0 0 0 0 603 87 AUG 9.81 0.00 0.00 0.00 0.00 0.00 9.81

SEP 345 0 0 0 0 0 345 0 SEP 5.80 0.00 0.00 0.00 0.00 0.00 5.80

OCT 91 0 0 0 0 0 91 0 OCT 1.48 0.00 0.00 0.00 0.00 0.00 1.48

NOV 0 0 0 0 0 0 0 0 NOV 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DEC 0 0 0 0 0 0 0 0 DEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ANNUAL 2,965 0 0 0 0 0 2,965 357
1/  Monthly demand less existing turnout capacity

 
Negative values in the 
W/RAIN column indicate 
rain potentially going into 
soil storage. 

 
Effective rainfall is calculated using the work of Mac Gilverrey, CA 
Department of Water Resources. 1989. 
 
Nov-Feb EFF = -0.54 + (0.94 * GROSS) 
Mar-May EFF = -1.07 + (0.837 * GROSS) 
Oct EFF = -0.06 + (0.635 * GROSS) 

2006 ETc and Effective Rainfall

4 of 9
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APP 3.6-F: SYCAMORE IN-LIEU PROJECT ETc EFFECTIVE RAINFALL Arvin-Edison Water Storage District

Kern IRWMP DSIG

SSW ETc Effective Rain 

JOB #: 121514B2-KIR

DATE: 7/21/2014

COMP BY: DDH

CHKD BY: 
TABLE 1.   Input for Monthly ETo and Total Gross Rain CROP ACREAGES:

MONTH ETo (in) RAIN (in) % EFF. EFF. RAIN Vineyard = 949 acres

JAN 2.01 0.98 39% 0.38 Citrus  = 0 acres

FEB 2.44 1.34 54% 0.72 Deciduous - No Cover = 0 acres

MAR 4.44 1.38 6% 0.09 Grain & Hay - Alfalfa = 0 acres

APR 5.51 1.26 0% 0.00 Truck and Field Crops - Potatoes = 0 acres
MAY 8.15 0.00 0% 0.00 Pasture = 0 acres

JUN 8.77 0.00 0% 0.00

JUL 8.73 0.00 0% 0.00

AUG 8.06 0.00 0% 0.00

SEP 5.66 0.20 0% 0.00

OCT 3.75 0.00 0% 0.00

NOV 2.06 0.24 0% 0.00

DEC 1.43 0.94 37% 0.34

TOTALS 61.01 6.34 1.53

TABLE 2.   ETc, With and Without Effective Rain (inches)

NO RAIN (in) WITH RAIN (in)

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA

JAN 0.00 1.31 0.00 0.00 1.81 0.00 -0.38 0.93 -0.38 -0.38 1.43 -0.38

FEB 0.00 1.59 0.64 1.05 2.20 0.71 -0.72 0.87 -0.08 0.33 1.48 -0.01

MAR 0.77 2.89 2.71 3.15 4.00 3.42 0.69 2.80 2.62 3.06 3.91 3.34

APR 2.53 3.58 3.99 6.29 4.96 4.10 2.53 3.58 3.99 6.29 4.96 4.10

MAY 5.22 5.30 6.84 8.30 7.34 6.52 5.22 5.30 6.84 8.30 7.34 6.52

JUN 7.01 5.70 7.89 1.95 7.89 8.49 7.01 5.70 7.89 1.95 7.89 8.49

JUL 7.16 5.67 7.86 0.00 7.86 8.90 7.16 5.67 7.86 0.00 7.86 8.90

AUG 6.40 5.24 7.25 0.00 7.25 7.80 6.40 5.24 7.25 0.00 7.25 7.80

SEP 3.42 3.68 4.70 0.00 5.09 0.00 3.42 3.68 4.70 0.00 5.09 0.00

OCT 1.11 2.44 2.43 0.00 3.38 0.00 1.11 2.44 2.43 0.00 3.38 0.00

NOV 0.00 1.34 0.36 0.00 1.85 0.00 0.00 1.34 0.36 0.00 1.85 0.00

DEC 0.00 0.93 0.00 0.00 1.29 0.00 -0.34 0.59 -0.34 -0.34 0.94 -0.34

ANNUAL 33.62 39.66 44.68 20.74 54.91 39.94 32.09 38.13 43.15 19.21 53.38 38.41

TABLE 3A.   Demand (AF) TABLE 3B.   DEMAND (CFS)

DEMAND MONTHLY MONTHLY DEMAND MONTHLY

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND DEMAND 
1/ MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND

JAN 0 0 0 0 0 0 0 0 JAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FEB 0 0 0 0 0 0 0 0 FEB 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MAR 66 0 0 0 0 0 66 0 MAR 1.07 0.00 0.00 0.00 0.00 0.00 1.07

APR 236 0 0 0 0 0 236 0 APR 3.97 0.00 0.00 0.00 0.00 0.00 3.97

MAY 487 0 0 0 0 0 487 0 MAY 7.92 0.00 0.00 0.00 0.00 0.00 7.92

JUN 653 0 0 0 0 0 653 153 JUN 10.97 0.00 0.00 0.00 0.00 0.00 10.97

JUL 667 0 0 0 0 0 667 151 JUL 10.85 0.00 0.00 0.00 0.00 0.00 10.85

AUG 597 0 0 0 0 0 597 81 AUG 9.71 0.00 0.00 0.00 0.00 0.00 9.71

SEP 320 0 0 0 0 0 320 0 SEP 5.38 0.00 0.00 0.00 0.00 0.00 5.38

OCT 104 0 0 0 0 0 104 0 OCT 1.69 0.00 0.00 0.00 0.00 0.00 1.69

NOV 0 0 0 0 0 0 0 0 NOV 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DEC 0 0 0 0 0 0 0 0 DEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ANNUAL 3,130 0 0 0 0 0 3,130 384
1/  Monthly demand less existing turnout capacity

 
Negative values in the 
W/RAIN column indicate 
rain potentially going into 
soil storage. 

 
Effective rainfall is calculated using the work of Mac Gilverrey, CA 
Department of Water Resources. 1989. 
 
Nov-Feb EFF = -0.54 + (0.94 * GROSS) 
Mar-May EFF = -1.07 + (0.837 * GROSS) 
Oct EFF = -0.06 + (0.635 * GROSS) 

2007 ETc and Effective Rain
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APP 3.6-F: SYCAMORE IN-LIEU PROJECT ETc EFFECTIVE RAINFALL Arvin-Edison Water Storage District

Kern IRWMP DSIG

SSW ETc Effective Rain 

JOB #: 121514B2-KIR

DATE: 7/21/2014

COMP BY: DDH

CHKD BY: 
TABLE 1.   Input for Monthly ETo and Total Gross Rain CROP ACREAGES:

MONTH ETo (in) RAIN (in) % EFF. EFF. RAIN Vineyard = 949 acres

JAN 1.21 0.59 2% 0.01 Citrus  = 0 acres

FEB 2.48 1.34 54% 0.72 Deciduous - No Cover = 0 acres

MAR 3.56 1.10 0% 0.00 Grain & Hay - Alfalfa = 0 acres

APR 4.61 1.93 28% 0.55 Truck and Field Crops - Potatoes = 0 acres
MAY 6.99 1.34 4% 0.05 Pasture = 0 acres

JUN 8.70 0.00 0% 0.00

JUL 9.47 0.08 0% 0.00

AUG 8.86 0.00 0% 0.00

SEP 6.26 0.00 0% 0.00

OCT 3.70 0.28 42% 0.12

NOV 2.20 1.02 41% 0.42

DEC 1.21 5.63 84% 4.75

TOTALS 59.25 13.31 6.62

TABLE 2.   ETc, With and Without Effective Rain (inches)

NO RAIN (in) WITH RAIN (in)

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA

JAN 0.00 0.79 0.00 0.00 1.09 0.00 -0.01 0.77 -0.01 -0.01 1.07 -0.01

FEB 0.00 1.61 0.65 1.07 2.23 0.72 -0.72 0.89 -0.07 0.35 1.51 0.00

MAR 0.62 2.31 2.17 2.52 3.20 2.75 0.62 2.31 2.17 2.52 3.20 2.75

APR 2.11 3.00 3.34 5.26 4.15 3.43 1.57 2.45 2.79 4.72 3.60 2.89

MAY 4.48 4.54 5.87 7.12 6.29 5.59 4.43 4.49 5.82 7.07 6.24 5.54

JUN 6.95 5.66 7.83 1.93 7.83 8.42 6.95 5.66 7.83 1.93 7.83 8.42

JUL 7.77 6.16 8.52 0.00 8.52 9.65 7.77 6.16 8.52 0.00 8.52 9.65

AUG 7.04 5.76 7.97 0.00 7.97 8.57 7.04 5.76 7.97 0.00 7.97 8.57

SEP 3.78 4.07 5.20 0.00 5.63 0.00 3.78 4.07 5.20 0.00 5.63 0.00

OCT 1.09 2.41 2.40 0.00 3.33 0.00 0.97 2.29 2.28 -0.12 3.21 -0.12

NOV 0.00 1.43 0.39 0.00 1.98 0.00 -0.42 1.01 -0.03 -0.42 1.56 -0.42

DEC 0.00 0.79 0.00 0.00 1.09 0.00 -4.75 -3.97 -4.75 -4.75 -3.66 -4.75

ANNUAL 33.84 38.51 44.34 17.90 53.33 39.13 27.22 31.89 37.72 11.28 46.71 32.51

TABLE 3A.   Demand (AF) TABLE 3B.   DEMAND (CFS)

DEMAND MONTHLY MONTHLY DEMAND MONTHLY MONTHLY

MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND DEMAND 
1/ MONTH VINEYARD CITRUS DECIDUOUS POTATOES PASTURE ALFALFA DEMAND DEMAND 

1/

JAN 0 0 0 0 0 0 0 0 JAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FEB 0 0 0 0 0 0 0 0 FEB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MAR 59 0 0 0 0 0 59 0 MAR 0.96 0.00 0.00 0.00 0.00 0.00 0.96 0.00

APR 147 0 0 0 0 0 147 0 APR 2.47 0.00 0.00 0.00 0.00 0.00 2.47 0.00

MAY 413 0 0 0 0 0 413 0 MAY 6.72 0.00 0.00 0.00 0.00 0.00 6.72 0.00

JUN 648 0 0 0 0 0 648 148 JUN 10.89 0.00 0.00 0.00 0.00 0.00 10.89 2.49

JUL 724 0 0 0 0 0 724 208 JUL 11.77 0.00 0.00 0.00 0.00 0.00 11.77 3.37

AUG 656 0 0 0 0 0 656 140 AUG 10.67 0.00 0.00 0.00 0.00 0.00 10.67 2.27

SEP 353 0 0 0 0 0 353 0 SEP 5.93 0.00 0.00 0.00 0.00 0.00 5.93 0.00

OCT 92 0 0 0 0 0 92 0 OCT 1.50 0.00 0.00 0.00 0.00 0.00 1.50 0.00

NOV 0 0 0 0 0 0 0 0 NOV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DEC 0 0 0 0 0 0 0 0 DEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ANNUAL 3,092 0 0 0 0 0 3,092 495
1/  Monthly demand less existing turnout capacity

 
Negative values in the 
W/RAIN column indicate 
rain potentially going into 
soil storage. 

 
Effective rainfall is calculated using the work of Mac Gilverrey, CA 
Department of Water Resources. 1989. 
 
Nov-Feb EFF = -0.54 + (0.94 * GROSS) 
Mar-May EFF = -1.07 + (0.837 * GROSS) 
Oct EFF = -0.06 + (0.635 * GROSS) 

2010 ETc and Effective Rain
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APPENDIX 3.6-F: SYCAMORE IN-LIEU PROJECT ETc EFFECTIVE RAINFALL
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Actual Energy Rate KWhAF by WY



APPENDIX 3.6-G: ACTUAL ENERGY RATE KWh/AF BY WY

Facility 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 10-Yr Aver.

FFPP 259 241 243 221 228 246 255 240 229 229 239

North 5 Wells 719 666 639 n/a n/a 619 652 673 n/a n/a 661

North Canal Wellfield 522 760 723 n/a n/a 710 736 752 n/a n/a 701

Sycamore Wellfield 725 751 735 n/a n/a 705 777 860 n/a n/a 759

Tejon Wellfield 940 840 950 n/a n/a 915 994 990 n/a n/a 938

Distribution System 219 207 207 204 208 205 212 217 218 214 211

Distribution System-KWH 54,812,013 45,178,228 47,719,772 45,844,727 45,435,141 50,163,635 51,968,443 48,898,268 45,227,985 47,171,394 48,241,961

Actual Energy Rate (KWH/AF) by WY

AEWSD PWRPA Power Rate History by WY
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In-Lieu Program 20% Design Sheet Set
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Pixley Groundwater Bank Info
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Semitropic WSD Rate Structure for Customers



APPENDIX 3.6-J: SEMITROPIC WSD RATE STRUCTURE FOR CUSTOMERS 

 

 

 

 

 
 

1101 Central Avenue, P.O. Box 8043, Wasco, California 93280-0877 
 

Telephone: (661) 758-5113   Bakersfield: (661) 327-7144 
Facsimile: (661) 758-3219   Email: mail@semitropic.com 

Website: www.semitropic.com 
 

  

RATE STRUCTURE FOR CUSTOMERS 
Adopted By the Semitropic Board Oct. 25, 2012 

  

 

 

Total Semitropic Permitted Program Capacities at Full Build out: 
 

 
(1) Additional capacity in the Semitropic Water Bank that may be used when not used by 

Semitropic and other Banking Partners includes: 

 

a) Recharge: 

 

 Up to 400,000 AF/Yr in Semitropic when not used by Semitropic for other 

purposes. 

 Semitropic’s capacity in the Kern Water Bank (KWB) of 30,000 AF/Yr, 

 Other capacity in the KWB not used by participants other than Semitropic. 
 

b) Recovery: 

 

 14,000 AF/Yr of Semitropic’s capacity in the KWB. 

 133,000 AF of SWP entitlement in Semitropic. 

 200,000 AF/Yr of SWRU Pumpback and 90,000 AF/Yr of Original Project 

Pumpback. 

 KWB Pumpback not used by KWB participants. 

 

 

All Banking Partners/ Customers that have a firm capacity will also have a Second Priority right 

in the entire Semitropic Banking Program. 

 

ITEM 

 

FIRM CAPACITY 

 

FIRM TOTAL ADDITIONAL 

WHEN 

AVAILABLE
(1) 

 Original 

Program  

Stored Water 

Recovery Unit 

  

     

Recovery 90,000 AF/Yr 200,000 AF/Yr 290,000 AF/Yr 287,000 AF/Yr 

Storage 1.0 M AF 650,000 AF 1.65 M AF 350,000 AF 

Recharge 90,500AF/Yr 200,000 AF/Yr 233,000 AF/Yr 430,000 AF/Yr 
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Losses 

 

 Losses or water left behind offset transportation losses and for the benefit of the 

groundwater basin is 10%.  

 

Definition of One Unit/Share of firm service in the SWRU: 

                          

ITEM                                                   SWRU 

Recovery     1.0 AF/Yr   

Storage     3 AF    

Recharge     1.0 AF/Yr  

 

TOTAL SHARES AVAILABLE in the SWRU from Semitropic as of October, 2012 is: 

 

                    -   21,500 in Area A (i.e. Integrated with the Original Program) 

                     

 

Rate Structure 
 

The Rate Structure guidelines for negotiating the cost for acquiring shares as approved by the 

Semitropic Board of Directors are as follows:  

 

I  Capital Payments  

 

Cost per unit/share:  

                Area A     - Negotiable (For 1-4,999) 

                             -$1, 350 per share (For 5,000 to 21,500 shares)  

              

 

                 

 

Capital costs are due up front and may be financed by Customers or, if there are a number 

of smaller groups of Customers, Semitropic on behalf of Customers may be able to assist 

arranging financing.  

 

 Because of uncertainties in water quality requirements for commingling raw water prior 

to treatment for human consumption, Semitropic assumes responsibility for water quality for 

recovering of Stored Water up to the requirements described in the “Aqueduct Pump In 

Proposal” dated July 16, 2007 which is considered a blend of water made up of direct pump in, 

exchanged water and SWP entitlement.  In this proposal of direct pump in, prior to blending, 

arsenic averaged 12 ppb, slightly above current public health standards.  If standards change or 

become more restrictive for co-mingling raw water, customers will be asked to assist Semitropic 

in establishing reliable long term standards and be required to pay for any additional costs to 

meet those standards. 
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Federal and/or State grant funds, etc. will be applied as a credit or reduction in capital 

costs on a per Share/Unit basis for all Customers participating in Area A. 

 

II Annual Payments  

 

 Management Fee  - $6.00 Per Share Per Year 

 Maintenance Fee - $8.00 Per Share Per Year 

 

 The maintenance fee will initially be charged at this rate for all Customers and then be 

adjusted to actual costs when long-term actual costs are determined based on an agreed upon 

maintenance plan and ultimately be limited to a reasonable reserve for maintenance and 

replacement of facilities.  A "Project Facilities Maintenance Guidelines" sets forth the guidelines 

for mutually acceptable maintenance procedures of Project facilities will be attached to each 

Customer’s participation agreement.   

 

III Usage Fee (Includes mitigation of impacts on existing adjacent pumpers) 

           

     Area A 

   Recharge - $12.00 Per AF when water is received for storage  

    Recovery- $82.00 Per AF plus actual energy when water is recovered from                           

             Storage and conveyed to California Aqueduct.  

 

                

 

All costs and fees are based on 2012 dollars and, except for the Maintenance Fee, are 

escalated on the same basis as existing SWSD banking program agreement escalators. 

 

 

Note:  The Original Semitropic Water Bank, having one million acre-foot of storage was 

established in 1994, is now sold out but its facilities may be used by all Stored Water 

Recovery Unit ( SWRU) participants, on a when available basis. 
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In-Lieu Program Alternative Cost Analysis



APPENDIX 3.6-K: IN-LIEU PROGRAM ALTERNATIVE COST ANALYSIS

Semitropic WSD Stored Water Recovery Project Pixley Groundwater Bank

Definition of One Unit/Share: Definition of One Unit/Share:

AEWSD In-lieu Program Maximums AEWSD In-lieu Program Maximums
Recovery 1.0 AF/Yr 10,000 governs - AEWSD would need 10,000 shares Recovery 1.0 AF/Yr 10,000 governs - AEWSD would need 10,000 shares
Storage 3.0 AF 20,934 Storage 3.0 AF 20,934
Recharge 1.0 AF/Yr 2,954 Recharge 1.0 AF/Yr 2,954

Capital Payment: $1,350 per share $13,500,000 AEWSD Capital Payment Capital Payment: $1,750 per share $17,500,000 AEWSD Capital Payment

Management Fee: $6.00 per share per year $60,000.00 Fees per year Management Fee: $21.00 per share per year $210,000.00 Fees per year

Usage Fee: Usage Fee:
Recharge: $12.00 per AF Recharge: $0.00 per AF
Recovery: $82.00 per AF Recovery: $30.00 per AF

Water Purchase Cost: $10.00 per AF Water Purchase Cost: $10.00 per AF

All costs in 2012 dollars and will be escalated on same basis as SWSD banking program All costs in 2012 dollars and will be escalated on same basis as SWSD banking program
except for Maintenance Fee except for Maintenance Fee

10% loss applies to all banked water Opportunity to Purchase RWA Credits

AEWSD In-Lieu Program

239 kWh/AF FFPP Energy Use
$0.0800 /kWh AEWSD PWRPA Power Cost

$19.12 / AF Energy Cost of Recharge
$3.00 /AF Recharge Assumed O&M for In-lieu Program Facilities

6 wells 701 kWh/ AF North Area Well Energy Use for Recovery
7 wells 759 kWh/ AF Sycamore Area Well Energy Use for Recovery

732 kWh/AF Average Well Energy Use

30 psi Assumed booster pressure to recover water
70% OPE Assumed booster efficiency
101 kWh/ AF Estimated booster energy use for recovery

Capital Cost $2,824,600 without factoring grant funds

Management Fee: $0.00
Usage Fee:

Recharge: $22.12 per AF
Recovery: $66.69 per AF

Water Purchase Cost: $10.00 per AF



APPENDIX 3.6-K: IN-LIEU PROGRAM ALTERNATIVE COST ANALYSIS

(A) (B) (C) (E) (F) (G) (H) (I) (J) (K) (L) (M) (N) (O) (P) (Q) (R) 

Drought Relief SWSD Stored Water Recovery Project Pixley Groundwater Bank AEWSD In-Lieu Program

Contract Analysis Water Recharged Water Supply Discount Capital & Recharge Recovery Adjusted Capital & Recharge Recovery Adjusted Capital & Recharge Recovery Adjusted 

Year 
1/

Year 
2/

(AF) 
3/

Produced (AF) 
4/

Factor 
5/

Mgmt ($) 
6/

Fee ($) 
7/

Fee ($) 
8/

Cost ($) 
9/

Mgmt ($) 
10/

Fee ($) 
11/

Fee ($) 
12/

Cost ($) 
13/

Mgmt ($) 
14/

Fee ($) 
15/

Fee ($) 
16/

Cost ($) 
17/

N/A 2014 0 0 1.00 $13,500,000 $0 $0 $13,500,000 $17,500,000 $0 $0 $17,500,000 $2,824,600 $0 $0 $2,824,600
1945 2015 0 0 0.89 $60,000 $0 $0 $53,400 $210,000 $0 $0 $186,900 $0 $0 $0 $0
1946 2016 0 0 0.84 $60,000 $0 $0 $50,400 $210,000 $0 $0 $176,400 $0 $0 $0 $0
1947 2017 0 0 0.792 $60,000 $0 $0 $47,520 $210,000 $0 $0 $166,320 $0 $0 $0 $0
1948 2018 0 0 0.747 $60,000 $0 $0 $44,820 $210,000 $0 $0 $156,870 $0 $0 $0 $0
1949 2019 0 0 0.705 $60,000 $0 $0 $42,300 $210,000 $0 $0 $148,050 $0 $0 $0 $0
1950 2020 2,954 0 0.665 $60,000 $64,988 $0 $83,117 $210,000 $29,540 $0 $159,294 $0 $94,882 $0 $63,097
1951 2021 2,743 0 0.627 $60,000 $60,346 $0 $75,457 $210,000 $27,430 $0 $148,869 $0 $88,105 $0 $55,242
1952 2022 2,511 0 0.592 $60,000 $55,242 $0 $68,223 $210,000 $25,110 $0 $139,185 $0 $80,653 $0 $47,747
1953 2023 0 0 0.558 $60,000 $0 $0 $33,480 $210,000 $0 $0 $117,180 $0 $0 $0 $0
1954 2024 0 0 0.527 $60,000 $0 $0 $31,620 $210,000 $0 $0 $110,670 $0 $0 $0 $0
1955 2025 2,954 0 0.497 $60,000 $64,988 $0 $62,119 $210,000 $29,540 $0 $119,051 $0 $94,882 $0 $47,157
1956 2026 2,511 0 0.469 $60,000 $55,242 $0 $54,048 $210,000 $25,110 $0 $110,267 $0 $80,653 $0 $37,826
1957 2027 0 0 0.442 $60,000 $0 $0 $26,520 $210,000 $0 $0 $92,820 $0 $0 $0 $0
1958 2028 2,511 0 0.417 $60,000 $55,242 $0 $48,056 $210,000 $25,110 $0 $98,041 $0 $80,653 $0 $33,632
1959 2029 0 0 0.394 $60,000 $0 $0 $23,640 $210,000 $0 $0 $82,740 $0 $0 $0 $0
1960 2030 0 0 0.371 $60,000 $0 $0 $22,260 $210,000 $0 $0 $77,910 $0 $0 $0 $0
1961 2031 0 10,000 0.35 $60,000 $0 $820,000 $308,000 $210,000 $0 $300,000 $178,500 $0 $0 $666,885 $233,410
1962 2032 0 0 0.331 $60,000 $0 $0 $19,860 $210,000 $0 $0 $69,510 $0 $0 $0 $0

1963 2033 0 0 0.312 $60,000 $0 $0 $18,720 $210,000 $0 $0 $65,520 $0 $0 $0 $0
1964 2034 0 0 0.294 $60,000 $0 $0 $17,640 $210,000 $0 $0 $61,740 $0 $0 $0 $0
1965 2035 0 0 0.278 $60,000 $0 $0 $16,680 $210,000 $0 $0 $58,380 $0 $0 $0 $0
1966 2036 0 0 0.262 $60,000 $0 $0 $15,720 $210,000 $0 $0 $55,020 $0 $0 $0 $0
1967 2037 2,511 0 0.247 $60,000 $55,242 $0 $28,465 $210,000 $25,110 $0 $58,072 $0 $80,653 $0 $19,921
1968 2038 2,682 0 0.233 $60,000 $59,004 $0 $27,728 $210,000 $26,820 $0 $55,179 $0 $86,146 $0 $20,072
1969 2039 2,511 0 0.22 $60,000 $55,242 $0 $25,353 $210,000 $25,110 $0 $51,724 $0 $80,653 $0 $17,744
1970 2040 0 0 0.207 $60,000 $0 $0 $12,420 $210,000 $0 $0 $43,470 $0 $0 $0 $0
1971 2041 0 0 0.196 $60,000 $0 $0 $11,760 $210,000 $0 $0 $41,160 $0 $0 $0 $0
1972 2042 0 0 0.185 $60,000 $0 $0 $11,100 $210,000 $0 $0 $38,850 $0 $0 $0 $0
1973 2043 2,743 0 0.174 $60,000 $60,346 $0 $20,940 $210,000 $27,430 $0 $41,313 $0 $88,105 $0 $15,330
1974 2044 2,743 0 0.164 $60,000 $60,346 $0 $19,737 $210,000 $27,430 $0 $38,939 $0 $88,105 $0 $14,449
1975 2045 0 0 0.155 $60,000 $0 $0 $9,300 $210,000 $0 $0 $32,550 $0 $0 $0 $0
1976 2046 0 10,000 0.146 $60,000 $0 $820,000 $128,480 $210,000 $0 $300,000 $74,460 $0 $0 $666,885 $97,365
1977 2047 2,682 9,374 0.138 $60,000 $59,004 $768,668 $122,499 $210,000 $26,820 $281,220 $71,490 $0 $86,146 $625,138 $98,157
1978 2048 2,511 0 0.13 $60,000 $55,242 $0 $14,981 $210,000 $25,110 $0 $30,564 $0 $80,653 $0 $10,485
1979 2049 2,743 0 0.123 $60,000 $60,346 $0 $14,803 $210,000 $27,430 $0 $29,204 $0 $88,105 $0 $10,837
1980 2050 2,511 0 0.116 $60,000 $55,242 $0 $13,368 $210,000 $25,110 $0 $27,273 $0 $80,653 $0 $9,356
1981 2051 0 0 0.109 $60,000 $0 $0 $6,540 $210,000 $0 $0 $22,890 $0 $0 $0 $0
1982 2052 2,511 0 0.103 $60,000 $55,242 $0 $11,870 $210,000 $25,110 $0 $24,216 $0 $80,653 $0 $8,307
1983 2053 2,511 0 0.097 $60,000 $55,242 $0 $11,178 $210,000 $25,110 $0 $22,806 $0 $80,653 $0 $7,823
1984 2054 0 0 0.092 $60,000 $0 $0 $5,520 $210,000 $0 $0 $19,320 $0 $0 $0 $0
1985 2055 2,954 0 0.087 $60,000 $64,988 $0 $10,874 $210,000 $29,540 $0 $20,840 $0 $94,882 $0 $8,255

1986 2056 2,511 0 0.082 $60,000 $55,242 $0 $9,450 $210,000 $25,110 $0 $19,279 $0 $80,653 $0 $6,614
1987 2057 0 0 0.077 $60,000 $0 $0 $4,620 $210,000 $0 $0 $16,170 $0 $0 $0 $0
1988 2058 0 0 0.073 $60,000 $0 $0 $4,380 $210,000 $0 $0 $15,330 $0 $0 $0 $0
1989 2059 0 0 0.069 $60,000 $0 $0 $4,140 $210,000 $0 $0 $14,490 $0 $0 $0 $0
1990 2060 0 0 0.065 $60,000 $0 $0 $3,900 $210,000 $0 $0 $13,650 $0 $0 $0 $0
1991 2061 0 0 0.061 $60,000 $0 $0 $3,660 $210,000 $0 $0 $12,810 $0 $0 $0 $0
1992 2062 0 0 0.058 $60,000 $0 $0 $3,480 $210,000 $0 $0 $12,180 $0 $0 $0 $0
1993 2063 0 0 0.054 $60,000 $0 $0 $3,240 $210,000 $0 $0 $11,340 $0 $0 $0 $0
1994 2064 0 0 0.051 $60,000 $0 $0 $3,060 $210,000 $0 $0 $10,710 $0 $0 $0 $0

SWSD Project Subtotal = $15,210,447 Pixley Groundwater Bank Subtotal = $20,949,515 AEWSD In-Lieu Program = $3,687,427

NOTES:
1/ Historical Water Contract Year used for 50-year benefits analysis.
2/ Analysis Water Contract Year corresponding to the Historical Water Contract Year [Col (A)] used for the 50-year benefits analysis.
3/ Water conserved due to Friant-Kern surplus surface water delivered to the project area during the water contract year (see Benefits Analysis)
4/ Drought relief water recovered during 'critical' water years to provide drought protection for AEWSD's surface water service area (see Benefits Analysis).  
5/ Discount factor for 6% interest rate.
6/ Capital cost (10,000 shares x $1,350/share) and management costs (10,000 shares x $6/share-year).
7/ Recharge fee [{$12/af + $10/af} x Col (C)]. 
8/ Recovery fee [$82/af x Col (D)].
9/ Discount factor adjusted cost [Col (F) x {Col (G) + Col (H) + Col (I)}].
10/ Capital cost (10,000 shares x $1,750/share) and management costs (10,000 shares x $21/share-year).
11/ Recharge fee [{$0/af + $10/af} x Col (C)]. 
12/ Recovery fee [$30/af x Col (D)].
13/ Discount factor adjusted cost [Col (F) x {Col (K) + Col (L) + Col (M)}].
14/ Capital cost ($2,824,600) and management costs ($0/year).
15/ Recharge fee [{$22.12/af + $10/af} x Col (C)]. 
16/ Recovery fee [$66.69/af x Col (D)].
17/ Discount factor adjusted cost [Col (F) x {Col (O) + Col (P) + Col (Q)}].
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APPENDIX 3.6-L: IN-LIEU PROGRAM ENGINEER'S OPINION OF PROBABLE PROGRAM COST

Construction Cost Estimate:

ITEM ESTIMATED

NO. QUANTITY ITEM DESCRIPTION SUBTOTAL

Qty. Unit
NORTH CANAL PUMP BACK PROJECT

1 1 LS Mobilization, Demobilization, Bonds, Insurance $ 15,000 / LS $ 15,000
2 1 LS  Dust Control $ 2,000 / LS $ 2,000
3 1 LS Worker and Public Protection $ 1,000 / LS $ 1,000
4 1 LS Furnish and Install Pump Supports and Catwalks $ 66,000 / LS $ 66,000
5 1 LS Furnish and Install Reverse Flow Pumps and Discharges $ 180,500 / LS $ 180,500
6 1 LS Furnish and Install Electrical Supply and VFD Controls 1/ $ 170,000 / LS $ 170,000

7 1 LS Miscellaneous Facilities and Operations $ 6,000 / LS $ 6,000

Construction Cost Subtotal $ 440,500

Construction Contingency (10%) $ 44,100

Construction Total $ 484,600
1/  Assumes no upgrade to existing PG&E Service or SCADApak

NORTH IN-LIEU PROJECT

GENERAL

1 1 LS Mobilization, Demobilization, Bonds, Insurance $ 37,900 / LS $ 37,900

2 1 LS Worker and Public Protection $ 5,000 / LS $ 5,000

3 1 LS Miscellaneous Facilities and Operations $ 28,400 / LS $ 28,400

CONSTRUCT 48" RCP PIPELINE

4 2,250 LF F&I 48" CL 100 C361 RCP Pipeline $ 200 / LF $ 450,000

5 2 EA F&I 48" Pipeline Air Vents $ 2,500 / EA $ 5,000

6 1 EA F&I 48" C361 RCP Tee $ 5,000 / EA $ 5,000

7 1 EA F&I 48" Blind Flange $ 500 / EA $ 500

8 1 EA F&I 48" to 24" C361 RCP Flange $ 3,500 / EA $ 3,500

CONSTRUCT 12" PVC PIPELINE

9 6,350 LF F&I 12" CL 100 PIP PVC Pipeline $ 12 / LF $ 76,200

10 5 EA F&I 12" Pipeline Air Vents $ 2,500 / EA $ 12,500

11 3 EA F&I 12" to 18" PIP PVC Reducer $ 1,000 / EA $ 3,000

12 2 EA F&I 12" to 24" PIP PVC Reducer $ 1,000 / EA $ 2,000

CONSTRUCT 18" PVC PIPELINE

13 2,650 LF F&I 18" CL 100 PIP PVC Pipeline $ 29 / LF $ 76,900
14 2 EA F&I 18" Pipeline Air Vents $ 2,500 / EA $ 5,000
15 1 EA F&I 18" PIP PVC Tee $ 1,000 / EA $ 1,000
16 5 EA F&I 18" to 24" PIP PVC Reducer $ 1,000 / EA $ 5,000

CONSTRUCT 24" PVC PIPELINE

17 2,650 LF F&I 24" CL 100 PIP PVC Pipeline $ 50 / LF $ 132,500

18 2 EA F&I 24" Pipeline Air Vents $ 2,500 / EA $ 5,000

19 1 EA F&I 24" PIP PVC Cross $ 1,500 / EA $ 1,500

20 1 EA F&I 24" PIP PVC Flange $ 1,000 / EA $ 1,000

CONSTRUCT 48" TURNOUT PIPELINE

21 1 LS F&I 48" Canal Turnout $ 70,000 / LS $ 70,000

22 1 LS Connect 48" CMLC Steel Pipeline to Turnout $ 5,000 / LS $ 5,000
RETROFIT EXISTING WELLS

23 6 EA Construct PVC Connections to Existing Wells $ 3,100 / EA $ 18,600
24 6 EA Retrofit Existing Wells PG&E Service to PRWPA Metering $ 2,500 / EA $ 15,000
25 6 EA F&I Flow Meters to each Discharge from Existing Wells $ 8,200 / EA $ 49,200

ROAD CROSSINGS

26 1 LS Open Cut Trench and  Resurface Buena Vista Rd. $ 3,000 / LS $ 3,000

Construction Cost Subtotal $ 1,017,700

Construction Contingency (20%) $ 203,500
Construction Total $ 1,221,200

PRICE

ARVIN-EDISON WATER STORAGE DISTRICT

IN-LIEU PROGRAM

ENGINEER'S OPINION OF PROBABLE PROGRAM COST

JULY 21, 2014

UNIT



APPENDIX 3.6-L: IN-LIEU PROGRAM ENGINEER'S OPINION OF PROBABLE PROGRAM COST

SYCAMORE IN-LIEU PROJECT

GENERAL

1 1 LS Mobilization, Demobilization, Bonds, Insurance $ 12,700 / LS $ 12,700
2 1 LS Worker and Public Protection $ 4,200 / LS $ 4,200
3 1 LS Miscellaneous Facilities and Operations $ 11,900 / LS $ 11,900

CONSTRUCT 15" PVC PIPELINE

4 3,600 LF F&I 15" CL 100 PIP PVC Pipeline $ 12 / LF $ 43,200
5 4 EA F&I 15" Pipeline Air Vents $ 2,500 / EA $ 10,000
6 2 EA F&I 15" to 18" PIP PVC Reducer $ 1,000 / EA $ 2,000
7 1 EA F&I 15" PIP PVC 90 Deg Elbow $ 1,000 / EA $ 1,000
8 1 LS Construct 15" Steel Gooseneck Discharge $ 9,800 / LS $ 9,800

CONSTRUCT 18" PVC PIPELINE

9 4,200 LF F&I 18" CL 100 PIP PVC Pipeline $ 29 / LF $ 121,800
10 4 EA F&I 18" Pipeline Air Vents $ 2,500 / EA $ 10,000
11 1 EA F&I 18" PIP PVC Tee $ 1,000 / EA $ 1,000

CONSTRUCT 12" STEEL PIPE CROSSING MODIFICATION

12 200 LF F&I 12" Steel Discharge $ 100 / LF $ 20,000
13 2 EA F&I 12" Pipeline Air Vents $ 2,500 / EA $ 5,000
14 2 EA F&I 12" Steel Tee $ 3,000 / EA $ 6,000
15 2 EA F&I 12" Gate Valve $ 2,400 / EA $ 4,800
16 1 EA F&I 12" Isolation Valve $ 2,500 / EA $ 2,500
17 4 EA F&I 12" Steel 90 Deg Elbow $ 2,000 / EA $ 8,000

CONSTRUCT 24" TURNOUT PIPELINE

18 100 LF Demo Existing 18" RCP Turnout Piping $ 8 / LF $ 800
19 100 LF F&I 24" RCP Turnout Piping $ 100 / LF $ 10,000
20 1 LS Connect 24" RCP Pipeline to Existing Turnout $ 5,100 / LS $ 5,100
21 1 EA F&I 24" RCP Pipeline Air Vent $ 600 / EA $ 600
22 1 LS Connection from Pipeline to Existing Turnout Booster Pump $ 5,100 / LS $ 5,100

RETROFIT EXISTING WELLS

23 3 EA Construct PVC Connections to Existing Wells $ 3,100 / EA $ 9,300
24 7 EA Retrofit Existing Wells PG&E Service to PRWPA Metering $ 2,500 / EA $ 17,500
25 7 EA F&I Flow Meters to each Discharge from Existing Wells $ 8,200 / EA $ 57,400

Construction Cost Subtotal $ 379,700
Construction Contingency (10%) $ 38,000

Construction Total $ 417,700

All 3 Projects Construction Total $ 2,123,500



APPENDIX 3.6-L: IN-LIEU PROGRAM ENGINEER'S OPINION OF PROBABLE PROGRAM COST

Project Cost Estimate:

DWR Category (a): Direct Project Administration

Tasks 1 - Administration $ 41,200
Tasks 2 - Labor Compliance $ 13,700
Tasks 3 - Reporting $ 27,400

Category (a) Total: $ 82,300

DWR Category (b): Land Purchase/Easement/Legal

Task 4 - Land Owner Agreements $ 32,000

DWR Category (c): Planning/Design/Engineering/Environmental Documentation

Task 5 - Power Planning $ 72,300
Task 6 - Final Design $ 195,000
Task 7 - Environmental Documentation $ 62,500
Task 8 - Permitting $ 18,000

Category (c) Total: $ 347,800

DWR Category (d) - Construction/Implementation Costs

Task 9 - Construction Contracting $ 20,000
Task 10 - Construction (from construction estimate above) $ 2,123,500
Task 11 - Environmental Compliance/Mitigation/Enhancement $ 40,000
Task 12 - Construction Administration $ 179,000

Category (d) Total: $ 2,362,500

TOTAL PROJECT COST $ 2,824,600
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