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Paso Robles Groundwater

Basin Boundary
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(Source: Fugro and Cleath,
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Group A. Soils having a high 

infiltration rate (low runoff potential)

when thoroughly wet. These 

consist mainly of deep, well 

drained to excessively drained 

sands or gravelly sands. These soils 

have a high rate of water transmission.

Group B. Soils having a moderate 

infiltration rate when thoroughly 

wet. These consist chiefly of 

moderately deep or deep, 

moderately well drained or well 

drained soils that have moderately 

fine texture to moderately coarse 

texture. These soils have a moderate 

rate of water transmission.

Group C. Soils having a slow 

infiltration rate when thoroughly 

wet. These consist chiefly of 

soils having a layer that impedes 

the downward movement of water

or soils of moderately fine texture 

or fine texture. These soils have a 

slow rate of water transmission.

Group D. Soils having a very slow 

infiltration rate (high runoff potential) 

when thoroughly wet. These consist 

chiefly of clays that have a high 

shrink-swell potential, soils that have 

a high water table, soils that have a 

claypan or clay layer at or near the 

surface, and soils that are shallow 

over nearly impervious material. 

These soils have a very slow rate

of water transmission.

Source: ESRI, 2012

NRCS SSURGO data table 

MUAGGATT, field HYDGRPDCD

GEOSCIENCE Support Services, Inc.
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(Source: Western Water 

Group, 2012)
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Historical (Daily) Streamflow 

Santa Margarita Creek near Santa Margarita 
(1981 - 2000) 
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Historical (Daily) Streamflow 

Salinas River below Salinas Dam near Pozo 
(1981 - 2004) 
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 Source:  USGS NWIS (downloaded Nov-11) 
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Historical (Daily) Streamflow 

Cholame Creek at Palo Prieta (Bitterwater Rd) near Cholame 
(1981 - 1991) 
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Historical (Daily) Streamflow 

Salinas River near Bradley (11150500) 
(1948 - 2012) 
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 Source:  USGS NWIS (downloaded Nov-11) 
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Historical (Daily) Streamflow 

Nacimiento River below Nacimiento Dam near Bradley (11149400)  
(1957 - 2012) 
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 Source:  USGS NWIS (downloaded Nov-11) 
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Historical (Daily) Streamflow 

Nacimiento River below Sapaque Creek near Bryson (11148900) 
(1971 - 2012) 
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 Source:  USGS NWIS (downloaded Nov-11) 
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Historical (Daily) Streamflow 

Estrella River near Estrella (11148500) 
(1956 - 1996) 
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 Source:  USGS NWIS (downloaded Nov-11) 
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Historical (Daily) Streamflow 

Salinas River above Paso Robles (11147500) 
(1939 - 2012) 
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 Source:  USGS NWIS (downloaded Nov-11) 
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Historical (Daily) Streamflow 

Santa Rita Creek near Templeton (11147070) 
(1961 - 1994) 
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 Source:  USGS NWIS (downloaded Nov-11) 
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Historical (Daily) Streamflow 

Salsipuedes Creek near Pozo (11144200) 
(1969 - 1983) 
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 Source:  USGS NWIS (downloaded Nov-11) 
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Historical (Daily) Streamflow 

Toro Creek near Pozo (11144000) 
(1960 - 1983) 
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 Source:  USGS NWIS (downloaded Nov-11) 



San Luis Obispo County Flood Control and Water Conservation District

Paso Robles Groundwater Basin Model Update

 19-Dec-14
GEOSCIENCE Support Services, Inc.

Todd Engineers

0.1

1.0

10.0

100.0

1,000.0

10,000.0

100,000.0
Ja

n
-3

9

M
ay

-4
1

O
ct

-4
3

M
ar

-4
6

A
u

g-
4

8

D
e

c-
5

0

M
ay

-5
3

O
ct

-5
5

M
ar

-5
8

A
u

g-
6

0

D
e

c-
6

2

M
ay

-6
5

O
ct

-6
7

M
ar

-7
0

Ju
l-

7
2

D
e

c-
7

4

M
ay

-7
7

O
ct

-7
9

M
ar

-8
2

Ju
l-

8
4

D
e

c-
8

6

M
ay

-8
9

O
ct

-9
1

M
ar

-9
4

Ju
l-

9
6

D
e

c-
9

8

M
ay

-0
1

O
ct

-0
3

Fe
b

-0
6

Ju
l-

0
8

D
e

c-
1

0

St
re

am
fl

o
w

, c
fs

 
Historical (Daily) Streamflow 

Salinas River near Pozo (11143500) 
(1942 - 1983) 
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 Source:  USGS NWIS (downloaded Nov-11) 
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Scatterplot of Measured and Model-Simulated Monthly Streamflow at the  
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Scatterplot of Measured and Model-Simulated Monthly Streamflow at the  
Estrella River near Estrella Gaging Station (11148500) - Water Years 1981 to 2011 
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Scatterplot of Measured and Model-Simulated Monthly Streamflow at the  
Santa Margarita Creek near Santa Margarita Gaging Station (No. 15) - Water Years 1981 to 2011 
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Paso Robles Groundwater Basin Model Update
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During Water Years 1981 to 2011, the annual recharge 
from deep percolation discharged treated wastewater 
effluent ranges from 4,047 acre-ft to 6,801 acre-ft with 
an annual average of 5,487 acre-ft/yr. 
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During Water Years 1981 to 2011, the annual 
recharge from deep percolation of urban water 
and swer pipe leakage ranges 225 acre-ft to 
461 acre-ft with an annual average of 354 acre-ft/yr. 



19-Dec-14 Figure 46
Annual Irrigated

Crop Acreages in
Groundwater Basin

Path: T:\Projects\Paso Basin Model Upate 68201\GIS\Maps\Final Model Report\Figure 46. Annual Irrigated Crop Acreages in Groundwater Basin.mxd
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19-Dec-14 Figure 47
Annual Irrigated

Crop Acreages in
Watershed

Path: T:\Projects\Paso Basin Model Upate 68201\GIS\Maps\Final Model Report\Figure 47. Annual Irrigated Crop Acreages in Watershed.mxd
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19-Dec-14 Figure 48
Weather Stations
and ETo Zones
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19-Dec-14 Figure 49
Agricultural Irrigation
Demand and Applied 

Water Rates
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19-Dec-14 Figure 50
Simulated vs. Measured
Vineyard Irrigation Rates

(WYs 2010-2012)
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19-Dec-14 Figure 51
Agricultural Irrigation Demand
and Applied Water Volume by 

Crop in Groundwater Basin

Path: T:\Projects\Paso Basin Model Upate 68201\GIS\Maps\Final Model Report\Figure 51. Agricultural Irrigation Demand and Applied Water Volume by Crop in Groundwater Basin.mxd
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19-Dec-14 Figure 52
Agricultural Irrigation Demand
and Applied Water Volume by 

Crop in Watershed

Path: T:\Projects\Paso Basin Model Upate 68201\GIS\Maps\Final Model Report\Figure 52. Agricultural Irrigation Demand and Applied Water Volume by Crop in Watershed.mxd
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19-Dec-14 Figure 53
Selected Rural 

Residential Parcels
Paso Robles Basin

Legend
Additional residential parcels to be examined
Examined farmsteads
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1. Via Del Salinas Area 2. Jardine Area
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19-Dec-14 Figure 68
Updated Model Simulated 
Groundwater Elevations 

after 5 Years (1985)
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19-Dec-14 Figure 69
Updated Model Simulated 
Groundwater Elevations 

after 15 Years (1995)
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19-Dec-14 Figure 70
Updated Model Simulated 
Groundwater Elevations 

after 300 Years (2010)
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19-De c-14 Figure 71
Original Model Observed

vs. Simulated Groundwater
Elevations - Atascadero Subarea
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19-De c-14 Figure 72
Original Model Observed

vs. Simulated Groundwater
Elevations - Creston Subarea
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19-De c-14 Figure 73
Original Model Observed

vs. Simulated Groundwater
Elevations - Estrella Subarea
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19-De c-14 Figure 74
Original Model Observed

vs. Simulated Groundwater
Elevations - San Juan Subarea
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19-De c-14 Figure 75
Original Model Observed

vs. Simulated Groundwater
Elevations - Shandon Subarea
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19-De c-14 Figure 76
Updated Model Observed

vs. Simulated Groundwater
Elevations - Atascadero Subarea
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19-De c-14 Figure 77
Updated Model Observed

vs. Simulated Groundwater
Elevations - Creston Subarea
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19-Dec-14 Figure 78
Updated Model Observed

vs. Simulated Groundwater
Elevations - Estrella Subarea
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19-De c-14 Figure 79
Updated Model Observed

vs. Simulated Groundwater
Elevations - San Juan Subarea
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19-Dec-14 Figure 80
Updated Model Observed

vs. Simulated Groundwater
Elevations - Shandon Subarea
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19-Dec-14 Figure 81
Updated Model Observed

vs. Simulated Groundwater
Elevations-South Gabilan Subarea
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During Water Years 1981 to 2011, the annual 
recharge from deep percolation of streambed 
seepage ranges from 9,833 acre-ft to 78,098 acre-ft  
with an annual average of 26,596 acre-ft/yr. 
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During Water Years 1981 to 2011, the annual recharge from 
deep percolation of direct precipitation and return flow from 
applied water ranges from 6,208 acre-ft to 76,967 acre-ft with 
an annual average of 23,218 acre-ft/yr. 
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During Water Years 1981 to 2011, the annual recharge 
from subsurface inflow ranges from 2,743 acre-ft to 
222,216 acre-ft with an annual average of 52,725 acre-ft/yr. 
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During Water Years 1981 to 2011, the annual discharge 
from subsurface outflow ranges from 1,197 acre-ft to 
1,885 acre-ft with an annual average of 1,428 acre-ft/yr. 
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During Water Years 1981 to 2011, the annual discharge 
from subsurface outflow ranges from 10,270 acre-ft to 
17,618 acre-ft with an annual average of 12,862 acre-ft/yr. 
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During Water Years 1981 to 2011, the annual 
inflow for Paso Robles Groundwater Basin 
 ranges from 24,706 acre-ft to 384,269 acre-ft 
with an annual average of 108,380 acre-ft/yr. 
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During Water Years 1981 to 2011, the annual 
outflow for Paso Robles Groundwater Basin 
 ranges from 84,405 acre-ft to 142,157 acre-ft 
with an annual average of 110,853 acre-ft/yr. 
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San Luis Obispo County Flood Control and Water Conservation District

Paso Robles Groundwater Basin Model Update

 19-Dec-14
GEOSCIENCE Support Services, Inc.

Todd Groundwater
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Measured Ground Water Elevation, ft amsl 

Comparison of Measured Versus Model-Calculated Groundwater Elevations 
Transient Model Calibration (Water Years 1981-2011) 

F
ig

u
re

 9
9

 

Based on 4,602 water level measurements during 
October 1980 through September 2011 from 101 wells. 

1 Common modeling practice is to consider a good fit between historical and model-generated 
data if the relative error is below 10% (Spitz and Moreno, 1996, and Environmental Simulations, Inc., 1999) 

Observed water level  plus/minus  
one standard deviation of water  
level residual  (i.e.  +/- 27.5 ft) 

Summary of Residual 
Mean Residual:  1.4   ft  
Standard Deviation of Residual: 27.5 ft 
Relative Error1:  2.6% 



San Luis Obispo County Flood Control and Water Conservation District

Paso Robles Groundwater Basin Model Update

 19-Dec-14
GEOSCIENCE Support Services, Inc.

Todd Groundwater
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San Luis Obispo County Flood Control and Water Conservation District

Paso Robles Groundwater Basin Model Update

 19-Dec-14
GEOSCIENCE Support Services, Inc.
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Water Level Residuals (Measured - Model-Generated) 

Histogram of Water Level Residuals 
Transient Model Calibration (Water Years 1981-2011) 
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0.0% 0.0% 0.6% 

9.5% 

78.5% 

11.0% 

0.3% 0.0% 0.0% 

This histogram shows a bell shape with over 
78% of the water level residuals found in the  
range of +/- 30 ft, indicating an acceptable 
model calibration. 



San Luis Obispo County Flood Control and Water Conservation District

Paso Robles Groundwater Basin Model Update

 19-Dec-14
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Normalized Sensitivity of Selected Model Parameters 

Normalized sensitivity is the difference between the sum of 
squared residuals from the sensitivity run and the 
calibration run, divided by the sum of squared residuals of 
the calibration run.   
 
The greater the normalized sensitivity value, the more 
sensitive the parameters to the model residuals.  This 
diagram shows the model is sensitive to groundwater 
pumping and decreasing recharge. 
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San Luis Obispo County Flood Control and Water Conservation District

Paso Robles Groundwater Basin Model Update

 19-Dec-14
GEOSCIENCE Support Services, Inc.

Todd Groundwater

-50

-40

-30

-20

-10

0

10

20

30

40

50

0

10

20

30

40

50

60

70

80

90

100

1
9

0
7

1
9

1
2

1
9

1
7

1
9

2
2

1
9

2
7

1
9

3
2

1
9

3
7

1
9

4
2

1
9

4
7

1
9

5
2

1
9

5
7

1
9

6
2

1
9

6
7

1
9

7
2

1
9

7
7

1
9

8
2

1
9

8
7

1
9

9
2

1
9

9
7

2
0

0
2

2
0

0
7

C
u

m
u

la
ti

ve
 D

e
p

ar
tu

re
 f

ro
m

 M
e

an
 A

n
n

u
al

 P
re

ci
p

it
at

io
n

, i
n

ch
e

s 

A
n

n
u

al
 P

re
ci

p
it

at
io

n
, i

n
ch

e
s 

Water Year 

Annual Precipitation and Cumulative Departure from Mean Annual Precipitation 
Paso Robles Station 046730 (Water Years 1907-2011) 

Cumulative Departure from 
Mean Annual Precipitation 

Annual Precipitation Mean Annual Precipitation 
= 14.9 inches 

Base Period 
(Water Years 1982-2010) 
Avg. Annual Precipitation 

= 14.9 inches 

This graph shows how cumulative 
precipitation has varied from the long-term 
average (14.9 in/yr).  A downward (negative) 
slope in the cumulative departure from 
mean precipitation line indicates a dry cycle 
whereas an upward (positive) slope in this 
line indicates a wet cycle. 
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Projected 2013 Vineyards

in the Paso Robles Groundwater Basin

(Source: SLOCFCWCD, 2013)
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Projected 2014 Vineyards

in the Paso Robles Groundwater Basin

(Source: SLOCFCWCD, 2013)

Vineyard

PROJECTED 2014

VINEYARDS IN THE

PASO ROBLES

GROUNDWATER BASIN

SAN LUIS OBISPO COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT PASO ROBLES GROUNDWATER BASIN MODEL UPDATE

Prepared by:  DWB.   Map Projection: State Plane 1983, Zone V.

.

· 2014, GEOSCIENCE Support Services, Inc.  All rights reserved.

19-Dec-14

GEOSCIENCE Support Services, Inc.
P.O. Box 220, Claremont, CA  91711

Tel: (909) 451-6650   Fax: (909) 451-6638
www.gssiwater.com

Paso Robles Area

Watershed Boundary

County Boundary

Paso Robles Groundwater

Basin Model Active Area

(Source: Fugro,

ETIC Engineers and

Cleath, 2005)



Fresno Co

?Ô

?h

?h

?h

?ü

?c

?c

?v

Salinas

Reservoir

San Antonio

Reservoir

Nacimiento

Reservoir

Monterey Co

San Luis Obispo Co

Kings Co

Kern Co

Pacific Ocean

IÆ

AÄ

Avenal

Cayucos

Harmony

Shandon

Cambria

Cholame

Bradley

Lockwood

Morro Bay

Templeton

Parkfield

Atascadero

Devils DenSan Miguel

Paso Robles

Kettleman City

Santa Margarita

Lake Nacimiento

San Juan Creek

Estrella
 R

iver

B
ig

 S
a

n
d
y 

C
re

e
k

M
orro

 Cre
ek

Santa Rosa Creek

Ch
or

ro
 C

re
ek

GIS_proj/co_slo_paso_robles_model/6_Fig_107_2017_vineyard_areas_12-14.mxd

EXPLANATION

N O R T H

Figure 107
0 5 102.5

Miles

PROJECTED 2017

VINEYARDS IN THE

PASO ROBLES

GROUNDWATER BASIN

SAN LUIS OBISPO COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT PASO ROBLES GROUNDWATER BASIN MODEL UPDATE

Prepared by:  DWB.   Map Projection: State Plane 1983, Zone V.

.

· 2014, GEOSCIENCE Support Services, Inc.  All rights reserved.

19-Dec-14

GEOSCIENCE Support Services, Inc.
P.O. Box 220, Claremont, CA  91711

Tel: (909) 451-6650   Fax: (909) 451-6638
www.gssiwater.com

Projected 2017 Vineyards

in the Paso Robles Groundwater Basin

(Source: SLOCFCWCD, 2013)

Vineyard

Paso Robles Area

Watershed Boundary

County Boundary

Paso Robles Groundwater

Basin Model Active Area

(Source: Fugro,

ETIC Engineers and

Cleath, 2005)



GIS_proj/co_slo_paso_robles_model/6_Fig_108_gw_elev_transient_calib_4panel_12-14.mxd

INITIAL GROUNDWATER

ELEVATIONS USED FOR

PREDICTIVE MODEL RUNS

END OF TRANSIENT

CALIBRATION

(SEPTEMBER 2011)

EXPLANATION

SAN LUIS OBISPO COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

Prepared by:  DWB.   Map Projection: State Plane 1983, Zone V. feet.19-Dec-14 · 2014, GEOSCIENCE Support Services, Inc.  All rights reserved.

0 105

Miles

Figure 108

GEOSCIENCE Support Services, Inc.
P.O. Box 220, Claremont, CA  91711

Tel: (909) 451-6650   Fax: (909) 451-6638
www.gssiwater.com

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

San Antonio

Reservoir

IÆ

Nacimiento Reservoir

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

Initial Groundwater Elevation

(ft amsl)

400 - 500

500 - 750

750 - 1,000

1,000 - 1,250

1,250 - 1,500

1,500 - 1,750

N O R T H

PASO ROBLES GROUNDWATER BASIN MODEL UPDATE

LAYER 1 LAYER 2

LAYER 3 LAYER 4

Paso Robles Groundwater

Basin Model Domain

Paso Robles Groundwater

Basin Model Inactive Area

County Boundary

(Source: Fugro, ETIC Engineers and

Cleath, 2005)



GIS_proj/co_slo_paso_robles_model/6_Fig_109_scen1_gw_elev_2040_4panel_12-14.mxd

MODEL-GENERATED

GROUNDWATER

ELEVATIONS

IN SEPTEMBER 2040

MODEL RUN 1

EXPLANATION

SAN LUIS OBISPO COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

Prepared by:  DWB.   Map Projection: State Plane 1983, Zone V. feet.19-Dec-14 · 2014, GEOSCIENCE Support Services, Inc.  All rights reserved.

0 105

Miles

Figure 109

GEOSCIENCE Support Services, Inc.
P.O. Box 220, Claremont, CA  91711

Tel: (909) 451-6650   Fax: (909) 451-6638
www.gssiwater.com

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

San Antonio

Reservoir

IÆ

Nacimiento Reservoir

450

7
5

070
0

8
0

0

9
0

0

650

750

800

600

1000

1
0

0
0

850

85
0

550
550

9
5

0
950

500

70
0

700

700

700

900

650

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

600

450

750

8
0

0

650

8
5

0

700

9
0

0

9
5

0

1000

7
0

0

6
5

0

7
5

0

800

850

85
0

70
0

700

550
550

50
0

900

950950

950

650

60
0

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

900

1050

950

1000

850

8
0

0

7
5

0

600

700

1100650

1150

5
5

0

1200

5
0

0

4
5

0

8
0

0

1
1

0
0

1000

55
0

500

10
50

10
00

750

7
0

0

6
5

0

8
0

0

70
0

9
5

06
0

0

550

800

1050

600

700

75
0

1100

950

50
0

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

90
0

950 1000
1050

1100

1150

850

7
5

0

800

700
6

5
0

6
0

0

1200

5
5

0

1250 1300

5
0

0

1350

4
5

0

1400

1500

400

750

1050

550

1200

8
0

0

1
1

5
0

7
0

0

75
0

1250

8
0

0

700

1150

8
5

0

1200

1300

4
5

0

1250

650

50
0

45
0

500

500

9
0

0

1000

8
5

0

1100

600

950

650

11
0

0

85
0

5
5

0

7
5

0

700

1300

1050

Groundwater

Elevations (ft amsl)

N O R T H

1150

PASO ROBLES GROUNDWATER BASIN MODEL UPDATE

LAYER 1 LAYER 2

LAYER 3 LAYER 4

Paso Robles Groundwater

Basin Model Domain

Paso Robles Groundwater

Basin Model Inactive Area

County Boundary

Paso Robles Groundwater

Basin Model Active Area

(Source: Fugro, ETIC Engineers and

Cleath, 2005)



GIS_proj/co_slo_paso_robles_model/6_Fig_110_scen2_gw_elev_2040_4panel_12-14.mxd

MODEL-GENERATED

GROUNDWATER

ELEVATIONS

IN SEPTEMBER 2040

MODEL RUN 2

EXPLANATION

SAN LUIS OBISPO COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

Prepared by:  DWB.   Map Projection: State Plane 1983, Zone V. feet.19-Dec-14 · 2014, GEOSCIENCE Support Services, Inc.  All rights reserved.

0 105

Miles

Figure 110

GEOSCIENCE Support Services, Inc.
P.O. Box 220, Claremont, CA  91711

Tel: (909) 451-6650   Fax: (909) 451-6638
www.gssiwater.com

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

San Antonio

Reservoir

IÆ

Nacimiento Reservoir

7
0
0

450

650

600

750

9
0

0

700

650

7
5

0

800
80

0

850

85
0

550
550

1000

9
5

0

50
0

750

700

900

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

950

900

85
0

70
0

80
0

7
5

0

1000

6
0

0

6
5

0

550

450

800

600

700

750

550

1000

700

850

700

500

1050

900

550

650

550

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

900

1000

950

850

1050

800

7
5

0

7
0

0

600 650

1100

5
5

0

500

1150

4
5

0

1200

4
0

0

6
5

0

95
0

750

550

1000

1000

4
5

0

1050

7
5

0

50
0

750

600

60
0

1
1

0
0

850

700

55
0

950

1
0

5
0

8
0

0

1100

7
0

0

10
50

800

6
5

0

550

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

90
0

950

1000

1050

1100

850

800

750

7
0

0

6
5

0

600

550

1150

1200

500

1250

450

1300
1350

4
0

0

1550

1500

1250

7
5

0

1100

1100

750

1200

1150

850

1200

1250

1300

8
5

0

650

1050

5
5

0

6
5

0
75

0

950

5
0

0

1000

1
1

5
0

5
0

0

6
0

0

8
5

0

750

550

8
0

0

700

1
0

5
0

5
0

0

N O R T H

PASO ROBLES GROUNDWATER BASIN MODEL UPDATE

LAYER 1 LAYER 2

LAYER 3 LAYER 4

Groundwater

Elevations (ft amsl)
1150

Paso Robles Groundwater

Basin Model Domain

Paso Robles Groundwater

Basin Model Inactive Area

County Boundary

Paso Robles Groundwater

Basin Model Active Area

(Source: Fugro, ETIC Engineers and

Cleath, 2005)



GIS_proj/co_slo_paso_robles_model/6_Fig_111_gw_elev_change_flood_2011-2040_scen1_4panel_12-14.mxd

MODEL-GENERATED

CHANGES IN

GROUNDWATER ELEVATIONS

BETWEEN WATER YEAR

2011 AND 2040

MODEL RUN 1

SAN LUIS OBISPO COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

Prepared by:  DWB.   Map Projection: State Plane 1983, Zone V. feet.19-Dec-14 · 2014, GEOSCIENCE Support Services, Inc.  All rights reserved.

0 105

Miles

Figure 111

GEOSCIENCE Support Services, Inc.
P.O. Box 220, Claremont, CA  91711

Tel: (909) 451-6650   Fax: (909) 451-6638
www.gssiwater.com

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

San Antonio
Reservoir

IÆ

Nacimiento Reservoir

North Gabilan

Sub-Area

South Gabilan

Sub-Area

Shandon

Sub-Area

San Juan

Sub-Area

Creston

Sub-Area

Atascadero

Sub-Basin

Estrella

Sub-Area

Bradley

Sub-Area

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

North Gabilan

Sub-Area

South Gabilan

Sub-Area

Shandon

Sub-Area

San Juan

Sub-Area

Creston

Sub-Area

Atascadero

Sub-Basin

Estrella

Sub-Area

Bradley

Sub-Area

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

North Gabilan

Sub-Area

South Gabilan

Sub-Area

Shandon

Sub-Area

San Juan

Sub-Area

Creston

Sub-Area

Atascadero

Sub-Basin

Estrella

Sub-Area

Bradley

Sub-Area

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

Estrella

Sub-Area

San Juan

Sub-Area

Shandon

Sub-Area

Creston

Sub-Area

Bradley

Sub-Area

North Gabilan

Sub-Area

South Gabilan

Sub-Area

Atascadero

Sub-Basin

N O R T H

PASO ROBLES GROUNDWATER BASIN MODEL UPDATE

LAYER 1 LAYER 2

LAYER 3 LAYER 4

EXPLANATION

Model-Generated Changes in

Groundwater Elevations (ft)

County Boundary

Reproduced with permission, Division of Mines

and Geology, CD-ROM 2000-006 (2000), 

Digital database of faults from the Fault Activity

Map of California and Adjacent Areas.

Paso Robles Groundwater

Basin Model Domain

Paso Robles Groundwater

Basin Boundary

with Sub-Areas

(Source: Fugro and Cleath,

2002)

Fault (solid where known,

    dashed where inferred,

    dotted where concealed)

More than -70 ft

-69 to -60 ft

-59 to -50

-49 to -40 ft

-39 to -30 ft

-29 to -20 ft

-19 to -10 ft

-9 to 0 ft

1 to 10 ft

10 to 20 ft

21 to 30 ft

More than 30 ft



GIS_proj/co_slo_paso_robles_model/6_Fig_112_gw_elev_change_flood_2011-2040_scen2_4panel_12-14.mxd

MODEL-GENERATED

CHANGES IN

GROUNDWATER ELEVATIONS

BETWEEN WATER YEAR

2011 AND 2040

MODEL RUN 2

SAN LUIS OBISPO COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

Prepared by:  DWB.   Map Projection: State Plane 1983, Zone V. feet.19-Dec-14 · 2014, GEOSCIENCE Support Services, Inc.  All rights reserved.

0 105

Miles

Figure 112

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

San Antonio
Reservoir

IÆ

Nacimiento Reservoir

North Gabilan

Sub-Area

South Gabilan

Sub-Area

Shandon

Sub-Area

San Juan

Sub-Area

Creston

Sub-Area

Atascadero

Sub-Basin

Estrella

Sub-Area

Bradley

Sub-Area

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

North Gabilan

Sub-Area

South Gabilan

Sub-Area

Shandon

Sub-Area

San Juan

Sub-Area

Creston

Sub-Area

Atascadero

Sub-Basin

Estrella

Sub-Area

Bradley

Sub-Area

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

North Gabilan

Sub-Area

South Gabilan

Sub-Area

Shandon

Sub-Area

San Juan

Sub-Area

Creston

Sub-Area

Atascadero

Sub-Basin

Estrella

Sub-Area

Bradley

Sub-Area

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

North Gabilan

Sub-Area

South Gabilan

Sub-Area

Shandon

Sub-Area

San Juan

Sub-Area

Creston

Sub-Area

Atascadero

Sub-Basin

Estrella

Sub-Area

Bradley

Sub-Area

PASO ROBLES GROUNDWATER BASIN MODEL UPDATE

LAYER 1 LAYER 2

LAYER 3 LAYER 4

GEOSCIENCE Support Services, Inc.
P.O. Box 220, Claremont, CA  91711

Tel: (909) 451-6650   Fax: (909) 451-6638
www.gssiwater.com

N O R T H

EXPLANATION

Model-Generated Changes in

Groundwater Elevations (ft)

County Boundary

Reproduced with permission, Division of Mines

and Geology, CD-ROM 2000-006 (2000), 

Digital database of faults from the Fault Activity

Map of California and Adjacent Areas.

Paso Robles Groundwater

Basin Model Domain

Paso Robles Groundwater

Basin Boundary

with Sub-Areas

(Source: Fugro and Cleath,

2002)

Fault (solid where known,

    dashed where inferred,

    dotted where concealed)

More than -70 ft

-69 to -60 ft

-59 to -50

-49 to -40 ft

-39 to -30 ft

-29 to -20 ft

-19 to -10 ft

-9 to 0 ft

1 to 10 ft

10 to 20 ft

21 to 30 ft

More than 30 ft



GIS_proj/co_slo_paso_robles_model/6_Fig_113_difference_gw_elev_2040_scen1and2_4panel_12-14.mxd

MODEL-GENERATED

DIFFERENCES IN

GROUNDWATER ELEVATIONS

BETWEEN MODEL RUN 1

AND MODEL RUN 2

END OF PREDICTIVE

PERIOD (SEPTEMBER 2040)

EXPLANATION

SAN LUIS OBISPO COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

Prepared by:  DWB.   Map Projection: State Plane 1983, Zone V. feet.19-Dec-14 · 2014, GEOSCIENCE Support Services, Inc.  All rights reserved.

0 105

Miles

Figure 113

GEOSCIENCE Support Services, Inc.
P.O. Box 220, Claremont, CA  91711

Tel: (909) 451-6650   Fax: (909) 451-6638
www.gssiwater.com

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

San Antonio

Reservoir

IÆ

Nacimiento Reservoir

-30

-2
0

-10

-2
0

-1
0

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

-20

-40

-6
0

0

0

-2
0

-6
0

- 2
00

- 2
0

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

-20

-40

0

- 6
0

-80

-60

0

-20

-40

0

-20

0

-20

-2
0

0

0

-2
0

-2
0

0

-40

0

-60

?Ô

?h

?h

?h

?ü

?c

?c

AÄ

?v

IÆ

-20

0
-60

-4
0

2
0

6
0

8
0

-8
0

100

20

-60

-80

0

0

0

-40

-2
0

0

-40

0

-20

0

- 6
0

0

-20

-60

-20

-20

-40

Model-Generated

Differences in

Groundwater

Elevations (ft)

N O R T H

10

PASO ROBLES GROUNDWATER BASIN MODEL UPDATE

LAYER 1 LAYER 2

LAYER 3 LAYER 4

Paso Robles Groundwater

Basin Model Domain

Paso Robles Groundwater

Basin Model Inactive Area

County Boundary

Paso Robles Groundwater

Basin Model Active Area

(Source: Fugro, ETIC Engineers and

Cleath, 2005)



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

P
a

cific O
ce

a
n

!"̂$

?Ô

KÍ

?h

?h

?ü

IÆ

?c

AÄ

?v

Aã

Salinas
Reservoir

?h

San Antonio

Reservoir

Nacimiento

Reservoir

Monterey Co

San Luis Obispo Co

Fresno Co

Kings Co

Kern Co

29S/13E_05F03

28S/16E_14N01

28S/12E_13Q02

27S/14E_24B01

27S/14E_11G02

27S/13E_27P02

26S/13E_34B01

25S/13E_11E01

25S/12E_21G01

26S/15E_16P02

27S/12E_33G01

27S/13E_22Q01

S
a

lin
a

s R
ive

r

E
stre

lla
 R

ive
r

B
ig

 S
a
n

d
y 

C
re

ek

M
orro

 C
re

ek

Sa
n

 Ju
a

n
 C

re
e

k

Santa Rosa Creek

Ch
or

ro
 C

re
ek

Lo
s O

so
s C

reek

Avenal

Cayucos

Harmony

Shandon

Cambria

Cholame

Bradley

Los Osos

Lockwood

Morro Bay

Templeton

Parkfield

Atascadero

Devils Den

San Simeon

San Miguel

Paso Robles

Kettleman City

Santa Margarita

Lake Nacimiento

GIS_proj/co_slo_paso_robles_model/6_Fig_114_hydrographs_scen1andscen2_12-14.mxd

SELECTED HYDROGRAPHS

UNDER MODEL RUN 1 AND

MODEL RUN 2 CONDITIONS

(WATER YEARS 2012 TO 2040)

SAN LUIS OBISPO COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

N O R T H

Prepared by:  DWB.   Map Projection: State Plane 1983, Zone V.

.

· 2014, GEOSCIENCE Support Services, Inc.  All rights reserved.
Figure 114

0 5 102.5

Miles

EXPLANATION

Well Location!(

GEOSCIENCE Support Services, Inc.
P.O. Box 220, Claremont, CA  91711

Tel: (909) 451-6650   Fax: (909) 451-6638
www.gssiwater.com

19-Dec-14

Model Run 2

Model Run 1

PASO ROBLES GROUNDWATER BASIN MODEL UPDATE

Paso Robles Groundwater

Basin Model Domain

County Boundary

Paso Robles Groundwater

Basin Model Active Area

(Source: Fugro, ETIC Engineers and

Cleath, 2005)

450

500

550

600

650
2

0
1

1

2
0

1
3

2
0

1
5

2
0

1
7

2
0

1
9

2
0

2
1

2
0

2
3

2
0

2
5

2
0

2
7

2
0

2
9

2
0

3
1

2
0

3
3

2
0

3
5

2
0

3
7

2
0

3
9

G
ro

u
n

d
w

a
te

r 
E

le
v

a
ti

o
n

, 
ft

 a
m

sl

25S/12E-21G01 (Layer 3)

1,100

1,150

1,200

1,250

1,300

2
0

1
1

2
0

1
3

2
0

1
5

2
0

1
7

2
0

1
9

2
0

2
1

2
0

2
3

2
0

2
5

2
0

2
7

2
0

2
9

2
0

3
1

2
0

3
3

2
0

3
5

2
0

3
7

2
0

3
9

G
ro

u
n

d
w

a
te

r 
E

le
v

a
ti

o
n

, 
ft

 a
m

sl

25S/13E-11E01 (Layer 3)

600

650

700

750

800

2
0

1
1

2
0

1
3

2
0

1
5

2
0

1
7

2
0

1
9

2
0

2
1

2
0

2
3

2
0

2
5

2
0

2
7

2
0

2
9

2
0

3
1

2
0

3
3

2
0

3
5

2
0

3
7

2
0

3
9

G
ro

u
n

d
w

a
te

r 
E

le
v

a
ti

o
n

, 
ft

 a
m

sl

26S/13E-34B01 (Layer 4)

900

950

1,000

1,050

1,100

2
0

1
1

2
0

1
3

2
0

1
5

2
0

1
7

2
0

1
9

2
0

2
1

2
0

2
3

2
0

2
5

2
0

2
7

2
0

2
9

2
0

3
1

2
0

3
3

2
0

3
5

2
0

3
7

2
0

3
9

G
ro

u
n

d
w

a
te

r 
E

le
v

a
ti

o
n

, 
ft

 a
m

sl

26S/15E-16P02 (Layer 3)

700

750

800

850

900

2
0

1
1

2
0

1
3

2
0

1
5

2
0

1
7

2
0

1
9

2
0

2
1

2
0

2
3

2
0

2
5

2
0

2
7

2
0

2
9

2
0

3
1

2
0

3
3

2
0

3
5

2
0

3
7

2
0

3
9

G
ro

u
n

d
w

a
te

r 
E

le
v

a
ti

o
n

, 
ft

 a
m

sl

27S/12E-33G01 (Layer 4)

900

950

1,000

1,050

1,100

2
0

1
1

2
0

1
3

2
0

1
5

2
0

1
7

2
0

1
9

2
0

2
1

2
0

2
3

2
0

2
5

2
0

2
7

2
0

2
9

2
0

3
1

2
0

3
3

2
0

3
5

2
0

3
7

2
0

3
9

G
ro

u
n

d
w

a
te

r 
E

le
v

a
ti

o
n

, 
ft

 a
m

sl

27S/13E-22Q01 (Layer 4)

900

950

1,000

1,050

1,100

2
0

1
1

2
0

1
3

2
0

1
5

2
0

1
7

2
0

1
9

2
0

2
1

2
0

2
3

2
0

2
5

2
0

2
7

2
0

2
9

2
0

3
1

2
0

3
3

2
0

3
5

2
0

3
7

2
0

3
9

G
ro

u
n

d
w

a
te

r 
E

le
v

a
ti

o
n

, 
ft

 a
m

sl

27S/13E-27P02 (Layer 3)

950

1,000

1,050

1,100

1,150

2
0

1
1

2
0

1
3

2
0

1
5

2
0

1
7

2
0

1
9

2
0

2
1

2
0

2
3

2
0

2
5

2
0

2
7

2
0

2
9

2
0

3
1

2
0

3
3

2
0

3
5

2
0

3
7

2
0

3
9

G
ro

u
n

d
w

a
te

r 
E

le
v

a
ti

o
n

, 
ft

 a
m

sl

27S/14E-11G02 (Layer 3)

900

950

1,000

1,050

1,100

2
0

1
1

2
0

1
3

2
0

1
5

2
0

1
7

2
0

1
9

2
0

2
1

2
0

2
3

2
0

2
5

2
0

2
7

2
0

2
9

2
0

3
1

2
0

3
3

2
0

3
5

2
0

3
7

2
0

3
9

G
ro

u
n

d
w

a
te

r 
E

le
v

a
ti

o
n

, 
ft

 a
m

sl

27S/14E-24B01 (Layer 3)

700

750

800

850

900

2
0

1
1

2
0

1
3

2
0

1
5

2
0

1
7

2
0

1
9

2
0

2
1

2
0

2
3

2
0

2
5

2
0

2
7

2
0

2
9

2
0

3
1

2
0

3
3

2
0

3
5

2
0

3
7

2
0

3
9

G
ro

u
n

d
w

a
te

r 
E

le
v

a
ti

o
n

, 
ft

 a
m

sl

28S/12E-13Q02 (Layer 3)

1,200

1,250

1,300

1,350

1,400

2
0

1
1

2
0

1
3

2
0

1
5

2
0

1
7

2
0

1
9

2
0

2
1

2
0

2
3

2
0

2
5

2
0

2
7

2
0

2
9

2
0

3
1

2
0

3
3

2
0

3
5

2
0

3
7

2
0

3
9

G
ro

u
n

d
w

a
te

r 
E

le
v

a
ti

o
n

, 
ft

 a
m

sl

28S/16E-14N01 (Layer 4)

800

850

900

950

1,000

2
0

1
1

2
0

1
3

2
0

1
5

2
0

1
7

2
0

1
9

2
0

2
1

2
0

2
3

2
0

2
5

2
0

2
7

2
0

2
9

2
0

3
1

2
0

3
3

2
0

3
5

2
0

3
7

2
0

3
9

G
ro

u
n

d
w

a
te

r 
E

le
v

a
ti

o
n

, 
ft

 a
m

sl
29S/13E-05F03 (Layer 1)



San Luis Obispo County Flood Control and Water Conservation District
Paso Robles Groundwater Basin Model Update

 19‐Dec‐14
GEOSCIENCE Support Services, Inc.

Todd Groundwater

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

450,000

500,000

To
ta
l A

nn
ua

l I
nf
lo
w
, a
cr
e‐
ft
/y
r

Total Annual Inflow for Paso Robles Groundwater Basin
Model Run 1 (Water Years 2012‐2040)

Deep Percolation of Urban Water and Sewer Pipe Leakage

Deep Percolation of Discharged Treated Wastewater Effluent

Nacimiento Water Project Supplies

Subsurface Inflow Through the Basin Boundary

Deep Percolation of Streambed Seepage

Deep Percolation of Direct Precipitation and Return Flow from
Applied Irrigation Water

Figure 115



San Luis Obispo County Flood Control and Water Conservation District
Paso Robles Groundwater Basin Model Update

 19‐Dec‐14
GEOSCIENCE Support Services, Inc.

Todd Groundwater

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

450,000

500,000

To
ta
l A

nn
ua

l I
nf
lo
w
, a
cr
e‐
ft
/y
r

Total Annual Inflow for Paso Robles Groundwater Basin
Model Run 2 (Water Years 2012‐2040)

Deep Percolation of Urban Water and Sewer Pipe Leakage

Deep Percolation of Discharged Treated Wastewater Effluent

Nacimiento Water Project Supplies

Subsurface Inflow Through the Basin Boundary

Deep Percolation of Streambed Seepage

Deep Percolation of Direct Precipitation and Return Flow from
Applied Irrigation Water

Figure 116



San Luis Obispo County Flood Control and Water Conservation District
Paso Robles Groundwater Basin Model Update

 19‐Dec‐14
GEOSCIENCE Support Services, Inc.

Todd Groundwater

0

50,000

100,000

150,000

200,000

250,000

300,000

To
ta
l A

nn
ua

l O
ut
flo

w
, a
cr
e‐
ft
/y
r

Total Annual Outflow for Paso Robles Groundwater Basin
Model Run 1 (Water Years 2012‐2040)

Subsurface Outflow through Basin Boundary

Groundwater Discharge to Rivers

ET by Riparian Vegetation

Small Commercial Ground Water Pumping

Private Domestic Well Ground Water Pumping

Municipal Ground Water Pumping

Agricultural Ground Water Pumping

Figure 117



San Luis Obispo County Flood Control and Water Conservation District
Paso Robles Groundwater Basin Model Update

 19‐Dec‐14
GEOSCIENCE Support Services, Inc.

Todd Groundwater

0

50,000

100,000

150,000

200,000

250,000

300,000

To
ta
l A

nn
ua

l O
ut
flo

w
, a
cr
e‐
ft
/y
r

Total Annual Outflow for Paso Robles Groundwater Basin
Model Run 2 (Water Years 2012‐2040)

Subsurface Outflow through Basin Boundary

Groundwater Discharge to Rivers

ET by Riparian Vegetation

Small Commercial Ground Water Pumping

Private Domestic Well Ground Water Pumping

Municipal Ground Water Pumping

Agricultural Ground Water Pumping

Figure 118



San Luis Obispo County Flood Control and Water Conservation District
Paso Robles Groundwater Basin Model Update

 19‐Dec‐14
GEOSCIENCE Support Services, Inc.

Todd Groundwater

‐600,000

‐500,000

‐400,000

‐300,000

‐200,000

‐100,000

0

100,000

200,000

300,000

‐600,000

‐500,000

‐400,000

‐300,000

‐200,000

‐100,000

0

100,000

200,000

300,000

Ch
an

ge
 in

 S
to
ra
ge
, a
cr
e‐
ft

Annual and Cumulative Change in Storage for Paso Robles Groundwater Basin
Model Run 1 (Water Years 2012‐2040)

Figure 119

Annual Change in
Groundwater Storage

Cumulative Change in
Groundwater Storage



San Luis Obispo County Flood Control and Water Conservation District
Paso Robles Groundwater Basin Model Update

 19‐Dec‐14
GEOSCIENCE Support Services, Inc.

Todd Groundwater

‐800,000

‐750,000

‐700,000

‐650,000

‐600,000

‐550,000

‐500,000

‐450,000

‐400,000

‐350,000

‐300,000

‐250,000

‐200,000

‐150,000

‐100,000

‐50,000

0

50,000

100,000

150,000

200,000

250,000

300,000

‐800,000

‐700,000

‐600,000

‐500,000

‐400,000

‐300,000

‐200,000

‐100,000

0

100,000

200,000

300,000

Ch
an

ge
 in

 S
to
ra
ge
, a
cr
e‐
ft

Annual and Cumulative Change in Storage for Paso Robles Groundwater Basin
Model Run 2 (Water Years 2012‐2040)

Figure 120

Annual Change in
Groundwater Storage

Cumulative Change in
Groundwater Storage


	Final Report Figures pt 1.pdf
	Final Report Figures pt 2.pdf
	Final Report Figures pt 3.pdf
	Final Report Figures pt 4.pdf



