
  \\
OD

IN
\PR

OJ
\N

OR
TH

ER
NC

AL
IFO

RN
IAW

A\S
AC

VA
LL

EY
PR

OP
50

\FI
GU

RE
S\M

XD
S\M

OD
EL

AP
PL

IC
AT

IO
N\

SA
CF

EM
\FI

G_
18

_C
UM

UL
AT

IVE
_D

RA
WD

OW
NS

HA
LL

OW
.M

XD
  H

PE
RR

Y 7
/26

/20
11

 11
:26

:35

[_

[_
[_

[_

[_

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

Yuba R
iver

Fe
a th

er 

Rive
r

Bu
tte 

C

re
ek

Sa
cr

am
en

to 
Riv

e

r

Dry Creek

Bear River

Fe
at

he
r R

iv
er

Funks Creek

Stone Corral Creek

W
il l

ow
 C

r e
ek

Sac ra
m

en
to 

Ri
v er

South F ork
 W

ill
ow

 C
re

ek

W
ilson CreekFrench C r eek

W
alker Creek

¬«20

¬«70

¬«99

¬«20

¬«99

¬«45

¬«16

¬«65

§̈¦5

§̈¦5

§̈¦505

§̈¦5

¬«99

¬«99

¬«99

¬«162

¬«113

¬«70

¬«45

¬«162

Butte County
Glenn County

Butte County
Sutter County

Glenn County
Colusa County

Yuba 
C

Placer

Yuba 
Co

un
ty

Co
lus

a C
oun

ty
Sut te

r C
oun

ty

Placer County
Sutter County

Sutter County
Yo lo County

Yuba County
Sutter County

Colusa County
Yolo County

YUBA CITY

OROVILLE
WILLOWS

MARYSVILLE

COLUSA

Lake
Oroville

Thermalito
Reservoir

G
lenn C

olusa Canal

C
olusa Basin D

rain

FWD Well

PMWC Well

RGFC Well

RD 108 Well No. 1

RD 108 Well No. 2

RD 108 Well No. 3

MFWC Well

GCID Well No. 7

GCID Well No. 9

GCID Well No. 10

GCID Well No. 12

Hydrograph 1

Hydrograph 3

Hydrograph 7

Hydrograph 4

Hydrograph 8

Hydrograph 10

Hydrograph 9

Hydrograph 12

Hydrograph 11

Hydrograph 17

Hydrograph 20

Hydrograph 14

Hydrograph 21

Hydrograph 19

Hydrograph 18

Hydrograph 13

Hydrograph 22

Hydrograph 16

Hydrograph 15

Hydrograph 2

Hydrograph 6

Hydrograph 5

0 5
Miles

$

LEGEND

[_ CITY

!

LOCATION OF FORECAST 
GROUNDWATER ELEVATION 
AND INCREMENTAL DRAWDOWN
MAJOR WATERWAY
COUNTY BOUNDARY
SACRAMENTO VALLEY 
GROUNDWATER BASIN

INCREMENTAL DRAWDOWN (feet)
1 to 5
5 to 10
10 to 15
15 to 20
20 to 25
25 to 30

! 0.25-MILE BUFFER
NOTES:
FWD = FEATHER WATER DISTRICT
GCID = GLENN-COLUSA IRRIGATION DISTRICT
MFWC = MERIDIAN FARMS WATER COMPANY
RD 108 = RECLAMATION DISTRICT 108
RGFC = RIVER GARDEN FARMS COMPANY
FORECAST HYDROGRAPHS SHOWN ON FIGURE C-21
INCREMENTAL DRAWDOWNS SHOWN OCCUR NEAR THE END OF
PREDICTIVE SIMULATION YEAR 23 (OCTOBER 1992)

FIGURE C-18
CUMULATIVE IMPACTS
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FIGURE C-21 (PAGE 1 OF 11)
CUMULATIVE IMPACTS
FORECAST GROUNDWATER ELEVATIONS
AND INCREMENTAL DRAWDOWN
APPLICATION OF SACFEM TO THE PMWC
GROUNDWATER PRODUCTION ELEMENT PROJECT

NOTE:
1. HYDROGRAPH LOCATIONS SHOWN ON FIGURES C-18 THROUGH C-20
2. SVGB = SACRAMENTO VALLEY GROUNDWATER BASIN
3. GCID = GLENN-COLUSA IRRIGATION DISTRICT
4. AN = ABOVE NORMAL WATER-YEAR HYDROLOGY
5. BN = BELOW NORMAL WATER-YEAR HYDROLOGY
6. C = CRITICAL WATER-YEAR HYDROLOGY
7. D= DRY WATER-YEAR HYDROLOGY
8. W = WET WATER-YEAR HYDROLOGY
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FIGURE C-21 (PAGE 2 OF 11)
CUMULATIVE IMPACTS
FORECAST GROUNDWATER ELEVATIONS
AND INCREMENTAL DRAWDOWN
APPLICATION OF SACFEM TO THE PMWC
GROUNDWATER PRODUCTION ELEMENT PROJECT

NOTE:
1. HYDROGRAPH LOCATIONS SHOWN ON FIGURES C-18 THROUGH C-20
2. SVGB = SACRAMENTO VALLEY GROUNDWATER BASIN
3. GCID = GLENN-COLUSA IRRIGATION DISTRICT
4. AN = ABOVE NORMAL WATER-YEAR HYDROLOGY
5. BN = BELOW NORMAL WATER-YEAR HYDROLOGY
6. C = CRITICAL WATER-YEAR HYDROLOGY
7. D= DRY WATER-YEAR HYDROLOGY
8. W = WET WATER-YEAR HYDROLOGY
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FIGURE C-21 (PAGE 3 OF 11)
CUMULATIVE IMPACTS
FORECAST GROUNDWATER ELEVATIONS
AND INCREMENTAL DRAWDOWN
APPLICATION OF SACFEM TO THE PMWC
GROUNDWATER PRODUCTION ELEMENT PROJECT

NOTE:
1. HYDROGRAPH LOCATIONS SHOWN ON FIGURES C-18 THROUGH C-20
2. SVGB = SACRAMENTO VALLEY GROUNDWATER BASIN
3. GCID = GLENN-COLUSA IRRIGATION DISTRICT
4. AN = ABOVE NORMAL WATER-YEAR HYDROLOGY
5. BN = BELOW NORMAL WATER-YEAR HYDROLOGY
6. C = CRITICAL WATER-YEAR HYDROLOGY
7. D= DRY WATER-YEAR HYDROLOGY
8. W = WET WATER-YEAR HYDROLOGY
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PREDICTIVE
SIMULATION YEAR

WATER-YEAR
HYDROLOGY

SVGB WATER-YEAR 
CLASSIFICATION 

1 1970 W
2 1971 W
3 1972 BN
4 1973 AN
5 1974 W
6 1975 W
7 1976 C
8 1977 C
9 1978 AN
10 1979 BN
11 1980 AN
12 1981 D
13 1982 W
14 1983 W
15 1984 W
16 1985 D
17 1986 W
18 1987 D
19 1988 C
20 1989 D
21 1990 C
22 1991 C
23 1992 C
24 1993 AN
25 1994 C
26 1995 W
27 1996 W
28 1997 W
29 1998 W
30 1999 W
31 2000 AN
32 2001 D
33 2002 D
34 2003 AN



FIGURE C-21 (PAGE 4 OF 11)
CUMULATIVE IMPACTS
FORECAST GROUNDWATER ELEVATIONS
AND INCREMENTAL DRAWDOWN
APPLICATION OF SACFEM TO THE PMWC
GROUNDWATER PRODUCTION ELEMENT PROJECT

NOTE:
1. HYDROGRAPH LOCATIONS SHOWN ON FIGURES C-18 THROUGH C-20
2. SVGB = SACRAMENTO VALLEY GROUNDWATER BASIN
3. GCID = GLENN-COLUSA IRRIGATION DISTRICT
4. AN = ABOVE NORMAL WATER-YEAR HYDROLOGY
5. BN = BELOW NORMAL WATER-YEAR HYDROLOGY
6. C = CRITICAL WATER-YEAR HYDROLOGY
7. D= DRY WATER-YEAR HYDROLOGY
8. W = WET WATER-YEAR HYDROLOGY

'\\odin\proj\northernCaliforniaWa\SacValleyProp50\Figures\Grapher\SACFEM APPLICATION\FIG E-21d CumulativeHydrographs.grf
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PREDICTIVE
SIMULATION YEAR

WATER-YEAR
HYDROLOGY

SVGB WATER-YEAR 
CLASSIFICATION 

1 1970 W
2 1971 W
3 1972 BN
4 1973 AN
5 1974 W
6 1975 W
7 1976 C
8 1977 C
9 1978 AN
10 1979 BN
11 1980 AN
12 1981 D
13 1982 W
14 1983 W
15 1984 W
16 1985 D
17 1986 W
18 1987 D
19 1988 C
20 1989 D
21 1990 C
22 1991 C
23 1992 C
24 1993 AN
25 1994 C
26 1995 W
27 1996 W
28 1997 W
29 1998 W
30 1999 W
31 2000 AN
32 2001 D
33 2002 D
34 2003 AN



FIGURE C-21 (PAGE 5 OF 11)
CUMULATIVE IMPACTS
FORECAST GROUNDWATER ELEVATIONS
AND INCREMENTAL DRAWDOWN
APPLICATION OF SACFEM TO THE PMWC
GROUNDWATER PRODUCTION ELEMENT PROJECT

NOTE:
1. HYDROGRAPH LOCATIONS SHOWN ON FIGURES C-18 THROUGH C-20
2. SVGB = SACRAMENTO VALLEY GROUNDWATER BASIN
3. MFWC = MERIDIAN FARMS WATER COMPANY
4. AN = ABOVE NORMAL WATER-YEAR HYDROLOGY
5. BN = BELOW NORMAL WATER-YEAR HYDROLOGY
6. C = CRITICAL WATER-YEAR HYDROLOGY
7. D= DRY WATER-YEAR HYDROLOGY
8. W = WET WATER-YEAR HYDROLOGY

'\\odin\proj\northernCaliforniaWa\SacValleyProp50\Figures\Grapher\SACFEM APPLICATION\FIG E-21e CumulativeHydrographs.grf
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PREDICTIVE
SIMULATION YEAR

WATER-YEAR
HYDROLOGY

SVGB WATER-YEAR 
CLASSIFICATION 

1 1970 W
2 1971 W
3 1972 BN
4 1973 AN
5 1974 W
6 1975 W
7 1976 C
8 1977 C
9 1978 AN
10 1979 BN
11 1980 AN
12 1981 D
13 1982 W
14 1983 W
15 1984 W
16 1985 D
17 1986 W
18 1987 D
19 1988 C
20 1989 D
21 1990 C
22 1991 C
23 1992 C
24 1993 AN
25 1994 C
26 1995 W
27 1996 W
28 1997 W
29 1998 W
30 1999 W
31 2000 AN
32 2001 D
33 2002 D
34 2003 AN



FIGURE C-21 (PAGE 6 OF 11)
CUMULATIVE IMPACTS
FORECAST GROUNDWATER ELEVATIONS
AND INCREMENTAL DRAWDOWN
APPLICATION OF SACFEM TO THE PMWC
GROUNDWATER PRODUCTION ELEMENT PROJECT

NOTE:
1. HYDROGRAPH LOCATIONS SHOWN ON FIGURES C-18 THROUGH C-20
2. SVGB = SACRAMENTO VALLEY GROUNDWATER BASIN
3. FWD = FEATHER WATER DISTRICT
4. AN = ABOVE NORMAL WATER-YEAR HYDROLOGY
5. BN = BELOW NORMAL WATER-YEAR HYDROLOGY
6. C = CRITICAL WATER-YEAR HYDROLOGY
7. D= DRY WATER-YEAR HYDROLOGY
8. W = WET WATER-YEAR HYDROLOGY

'\\odin\proj\northernCaliforniaWa\SacValleyProp50\Figures\Grapher\SACFEM APPLICATION\FIG E-21f CumulativeHydrographs.grf
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PREDICTIVE
SIMULATION YEAR

WATER-YEAR
HYDROLOGY

SVGB WATER-YEAR 
CLASSIFICATION 

1 1970 W
2 1971 W
3 1972 BN
4 1973 AN
5 1974 W
6 1975 W
7 1976 C
8 1977 C
9 1978 AN
10 1979 BN
11 1980 AN
12 1981 D
13 1982 W
14 1983 W
15 1984 W
16 1985 D
17 1986 W
18 1987 D
19 1988 C
20 1989 D
21 1990 C
22 1991 C
23 1992 C
24 1993 AN
25 1994 C
26 1995 W
27 1996 W
28 1997 W
29 1998 W
30 1999 W
31 2000 AN
32 2001 D
33 2002 D
34 2003 AN



FIGURE C-21 (PAGE 7 OF 11)
CUMULATIVE IMPACTS
FORECAST GROUNDWATER ELEVATIONS
AND INCREMENTAL DRAWDOWN
APPLICATION OF SACFEM TO THE PMWC
GROUNDWATER PRODUCTION ELEMENT PROJECT

NOTE:
1. HYDROGRAPH LOCATIONS SHOWN ON FIGURES C-18 THROUGH C-20
2. SVGB = SACRAMENTO VALLEY GROUNDWATER BASIN
3. PMWC = PELGER MUTUAL WATER COMPANY
4. AN = ABOVE NORMAL WATER-YEAR HYDROLOGY
5. BN = BELOW NORMAL WATER-YEAR HYDROLOGY
6. C = CRITICAL WATER-YEAR HYDROLOGY
7. D= DRY WATER-YEAR HYDROLOGY
8. W = WET WATER-YEAR HYDROLOGY

'\\odin\proj\northernCaliforniaWa\SacValleyProp50\Figures\Grapher\SACFEM APPLICATION\FIG E-21g CumulativeHydrographs.grf
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25 1994 C
26 1995 W
27 1996 W
28 1997 W
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31 2000 AN
32 2001 D
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FIGURE C-21 (PAGE 8 OF 11)
CUMULATIVE IMPACTS
FORECAST GROUNDWATER ELEVATIONS
AND INCREMENTAL DRAWDOWN
APPLICATION OF SACFEM TO THE PMWC
GROUNDWATER PRODUCTION ELEMENT PROJECT

NOTE:
1. HYDROGRAPH LOCATIONS SHOWN ON FIGURES C-18 THROUGH C-20
2. SVGB = SACRAMENTO VALLEY GROUNDWATER BASIN
3. RGFC = RIVER GARDEN FARMS COMPANY
4. AN = ABOVE NORMAL WATER-YEAR HYDROLOGY
5. BN = BELOW NORMAL WATER-YEAR HYDROLOGY
6. C = CRITICAL WATER-YEAR HYDROLOGY
7. D= DRY WATER-YEAR HYDROLOGY
8. W = WET WATER-YEAR HYDROLOGY
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17 1986 W
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25 1994 C
26 1995 W
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28 1997 W
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30 1999 W
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FIGURE C-21 (PAGE 9 OF 11)
CUMULATIVE IMPACTS
FORECAST GROUNDWATER ELEVATIONS
AND INCREMENTAL DRAWDOWN
APPLICATION OF SACFEM TO THE PMWC
GROUNDWATER PRODUCTION ELEMENT PROJECT

NOTE:
1. HYDROGRAPH LOCATIONS SHOWN ON FIGURES C-18 THROUGH C-20
2. SVGB = SACRAMENTO VALLEY GROUNDWATER BASIN
3. RD 108 = RECLAMATION DISTRICT 108
4. AN = ABOVE NORMAL WATER-YEAR HYDROLOGY
5. BN = BELOW NORMAL WATER-YEAR HYDROLOGY
6. C = CRITICAL WATER-YEAR HYDROLOGY
7. D= DRY WATER-YEAR HYDROLOGY
8. W = WET WATER-YEAR HYDROLOGY
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FIGURE C-21 (PAGE 10 OF 11)
CUMULATIVE IMPACTS
FORECAST GROUNDWATER ELEVATIONS
AND INCREMENTAL DRAWDOWN
APPLICATION OF SACFEM TO THE PMWC
GROUNDWATER PRODUCTION ELEMENT PROJECT

NOTE:
1. HYDROGRAPH LOCATIONS SHOWN ON FIGURES C-18 THROUGH C-20
2. SVGB = SACRAMENTO VALLEY GROUNDWATER BASIN
3. RD 108 = RECLAMATION DISTRICT 108
4. AN = ABOVE NORMAL WATER-YEAR HYDROLOGY
5. BN = BELOW NORMAL WATER-YEAR HYDROLOGY
6. C = CRITICAL WATER-YEAR HYDROLOGY
7. D= DRY WATER-YEAR HYDROLOGY
8. W = WET WATER-YEAR HYDROLOGY

'\\odin\proj\northernCaliforniaWa\SacValleyProp50\Figures\Grapher\SACFEM APPLICATION\FIG E-21j CumulativeHydrographs.grf
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FIGURE C-21 (PAGE 11 OF 11)
CUMULATIVE IMPACTS
FORECAST GROUNDWATER ELEVATIONS
AND INCREMENTAL DRAWDOWN
APPLICATION OF SACFEM TO THE PMWC
GROUNDWATER PRODUCTION ELEMENT PROJECT

NOTE:
1. HYDROGRAPH LOCATIONS SHOWN ON FIGURES C-18 THROUGH C-20
2. SVGB = SACRAMENTO VALLEY GROUNDWATER BASIN
3. RD 108 = RECLAMATION DISTRICT 108
4. AN = ABOVE NORMAL WATER-YEAR HYDROLOGY
5. BN = BELOW NORMAL WATER-YEAR HYDROLOGY
6. C = CRITICAL WATER-YEAR HYDROLOGY
7. D= DRY WATER-YEAR HYDROLOGY
8. W = WET WATER-YEAR HYDROLOGY
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SIMULATION YEAR

WATER-YEAR
HYDROLOGY

SVGB WATER-YEAR 
CLASSIFICATION 

1 1970 W
2 1971 W
3 1972 BN
4 1973 AN
5 1974 W
6 1975 W
7 1976 C
8 1977 C
9 1978 AN
10 1979 BN
11 1980 AN
12 1981 D
13 1982 W
14 1983 W
15 1984 W
16 1985 D
17 1986 W
18 1987 D
19 1988 C
20 1989 D
21 1990 C
22 1991 C
23 1992 C
24 1993 AN
25 1994 C
26 1995 W
27 1996 W
28 1997 W
29 1998 W
30 1999 W
31 2000 AN
32 2001 D
33 2002 D
34 2003 AN



'\\odin\proj\northernCaliforniaWa\SacValleyProp50\Figures\Grapher\SACFEM_APPLICATION\Fig_E-22_Cumulative_StreamImpacts.grf

FIGURE C-22
CUMULATIVE IMPACTS
FORECAST STREAM IMPACTS
APPLICATION OF SACFEM TO THE PMWC
GROUNDWATER PRODUCTION ELEMENT PROJECT
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WATER-YEAR
HYDROLOGY

1 1970 18 1987
2 1971 19 1988
3 1972 20 1989
4 1973 21 1990
5 1974 22 1991
6 1975 23 1992
7 1976 24 1993
8 1977 25 1994
9 1978 26 1995

10 1979 27 1996
11 1980 28 1997
12 1981 29 1998
13 1982 30 1999
14 1983 31 2000
15 1984 32 2001
16 1985 33 2002
17 1986 34 2003
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DATA SOURCES: 
BERTOLDI, 1991; BERTOLDI, 1976; 
EVENSON, 1985; FOGELMAN, 1978; 
FOGELMAN, 1979; AND JOHNSON, 1985.

FIGURE C-23
CUMULATIVE IMPACTS
FORECAST TEMPORARY GROUNDWATER FLOW 
DIRECTIONS IN THE SHALLOW AQUIFER
APPLICATION OF SACFEM TO THE PMWC 
GROUNDWATER PRODUCTION ELEMENT PROJECT

NOTES:
FWD = FEATHER WATER DISTRICT
GCID = GLENN-COLUSA IRRIGATION DISTRICT
MFWC = MERIDIAN FARMS WATER COMPANY
RD 108 = RECLAMATION DISTRICT 108
RGFC = RIVER GARDEN FARMS COMPANY
GROUNDWATER FLOW DIRECTIONS SHOWN OCCUR NEAR THE END OF 
PREDICTIVE SIMULATION YEAR 23 (OCTOBER 1992)
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DATA SOURCES: 
BERTOLDI, 1991; BERTOLDI, 1976; 
EVENSON, 1985; FOGELMAN, 1978; 
FOGELMAN, 1979; AND JOHNSON, 1985.

NOTES:
FWD = FEATHER WATER DISTRICT
GCID = GLENN-COLUSA IRRIGATION DISTRICT
MFWC = MERIDIAN FARMS WATER COMPANY
RD 108 = RECLAMATION DISTRICT 108
RGFC = RIVER GARDEN FARMS COMPANY
GROUNDWATER FLOW DIRECTIONS SHOWN OCCUR NEAR THE END OF 
PREDICTIVE SIMULATION YEAR 23 (OCTOBER 1992)

FIGURE C-24
CUMULATIVE IMPACTS
FORECAST TEMPORARY GROUNDWATER FLOW 
DIRECTIONS REGIONAL AQUIFER - MIDDLE PUMPING ZONE
APPLICATION OF SACFEM TO THE PMWC
GROUNDWATER PRODUCTION ELEMENT PROJECT
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DATA SOURCES: 
BERTOLDI, 1991; BERTOLDI, 1976; 
EVENSON, 1985; FOGELMAN, 1978; 
FOGELMAN, 1979; AND JOHNSON, 1985.

NOTES:
FWD = FEATHER WATER DISTRICT
GCID = GLENN-COLUSA IRRIGATION DISTRICT
MFWC = MERIDIAN FARMS WATER COMPANY
RD 108 = RECLAMATION DISTRICT 108
RGFC = RIVER GARDEN FARMS COMPANY
GROUNDWATER FLOW DIRECTIONS SHOWN OCCUR NEAR THE END OF 
PREDICTIVE SIMULATION YEAR 23 (OCTOBER 1992)

FIGURE C-25
CUMULATIVE IMPACTS
FORECAST TEMPORARY GROUNDWATER FLOW 
DIRECTIONS REGIONAL AQUIFER - DEEP PUMPING ZONE
APPLICATION OF SACFEM TO THE PMWC
GROUNDWATER PRODUCTION ELEMENT PROJECT




