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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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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) 



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 

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) 
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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  
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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
Farmsteads

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)

Pa
th:

 T:
\P

roj
ec

ts\
Pa

so
 Ba

sin
 M

od
el 

Up
ate

 68
20

1\G
IS\

Ma
ps

\Fi
na

l M
od

el 
Re

po
rt\F

igu
re 

69
. U

pd
ate

d M
od

el 
Sim

ula
ted

 G
rou

nd
wa

ter
 E

lev
ati

on
s a

fte
r 1

5 Y
ea

rs 
(19

95
).m

xd



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

Pa
th:
 T:
\P
roj
ec
ts\
Pa
so
 Ba
sin
 M
od
el 
Up
ate
 68
20
1\G
IS\
Ma
ps
\Fi
na
l M
od
el 
Re
po
rt\F
igu
re 
75
. O
rig
ina
l M
od
el 
Ob
se
rve
d v
s. 
Sim
ula
ted
 G
rou
nd
wa
ter
 E
lev
ati
on
s –
 S
ha
nd
on
 Su
ba
rea
.m
xd



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

Pa
th:
 T:
\P
roj
ec
ts\
Pa
so
 Ba
sin
 M
od
el 
Up
ate
 68
20
1\G
IS\
Ma
ps
\Fi
na
l M
od
el 
Re
po
rt\F
igu
re 
78
. U
pd
ate
d M
od
el 
Ob
se
rve
d v
s. 
Sim
ula
ted
 G
rou
nd
wa
ter
 E
lev
ati
on
s –
 Es
tre
lla
 S
ub
are
a.m
xd



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) 
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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
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Todd Groundwater

0%

20%

40%

60%

80%

100%

< -200 -200 to -150 -150 to -90 -90 to -30 -30 to 30 30 to 90 90 to 150 150 to 200 > 200

Fr
e

q
u

e
n

cy
, %

 

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
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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. 

F
ig

u
re

 1
0

2
 



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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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)
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