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Figure 6-17. Hydrographs showing Simulated and Observed Water Levels in Wells 6926,681 4, 7703.05, 
761 1.08,5614.4, and 6601.6 
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Figure 6-18. Hydrographs of Simulated and Observed Water Levels in Wells 3635.5 and 4636 



A S T U D Y  ON SEEPAGE A N D  SUBSURFACE INFLOWS 
TO S A L T O N  S E A  A N D  A D J A C E N T  W E T L A N D S  

Table 6-3 

Observed and Calibrated Model 1993 Water Balance 
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Feature 
Type 

Canal 
seepage 

Discharge 
into canal 
Discharge 
into river 

Discharge to 
Salton Sea 

Evapotrans- 
piration 

Mountain 
Front Stream 
and 
Geothermal 
Recharge 
Underflow 
at 
boundaries 

Pumpage 

Precipitation 
recharge 
Irrigation 
recharge 

Name 
AAC, 1 mile west of Pilot 
Knob to Drop 2 (6:7) 
AAC. Drop 2 to EHC (8: 10) 
CB, first 49 miles (12) 
CB, second 37 mile (13: 18) 
EHC, drain seepage (19) 
EHC, canal seepage (20) 
New River in USA (2) 

Alamo River in USA (5) 
La Mesa Drain 
East Shore 

Imperial Valley 
Coachella Valley 
West Shore 
Coachella Branch 
Southern CB 
AAC 
Salt CreekNorthern CB 

. 
Southern CB 

Notes: ' Model output values are shown in bold type. Values are rounded only to the nearest aflyr for convenience in verifying 
against model output files. Rounding to the nearest 1,000 aflyr is appropriate to indicate the degree of predictive 
accuracy. ' Average of 1979 to 1993 simulated values shown 
Evapotranspiration along the first 49 miles of the CB is expected to be near zero after lining the first 49 miles, but 
published estimates are not available. 

'Based on sum of mountain front recharge plus rising geothermal water. minus discharge as Salt Creek baseflow 
(Table 3-3). "Greater than" sign signifies that available data are insufficient to estimate the applicable rate of rising 
geothermal water. 

'Rising geothermal water is expected to exist east of the first 49 miles of the CB, but published estimates are not 
available. 
' 1993 underflow is expected to be greater than the published value for the 1960s, because the first 49 miles of the CB 

was lined after 1979. 

between Cargo Muchacho 
and Chocolate Mountam 

between Cargo Muchacho 
and Pilot Knob Mountains 
beneath La Mesa Drain, 
combined with Drain 
discharge 
East mesa production wells 

all unirrigated areas 

LID irrigation recharge 
combined,with IID riverbed 
evapotranspiration and 
discharge into IID drains 
Net Total 

Observed 
Rate 

(aWyr) 
,70,100 

17,136 
4,800 
32,350 

(10,413) 
8,000 

(18,500) 

(45,000) 
See below 

(8,000) 

(2,000) 
(5.674) 

( I  0,000) 
(38.010) 

(near zero)' 
(7.760) 

> 13,660' 

> 0' 

> 2,000° 

> 2,000° 

(78.600) 

(1 8,500) 

1.000 

50,000 

(50.000) 
(7) 

< 0 

Modelf d 
Rate 
(aflyr) 
70,914 

17,717 
4,690 
32,440 
(8,878)' 
7,190' 

(18,201) 

(45,231) 
See below 

(5,674) 
( 10,000) 
(37,94UL 
(1,2WL 
(7,764)- 
26,493 

10,000 

2,255 

2,359 

(78,665)' 

( 18,5001 

- 1,000 

(35,616)~ 

Timing 
1940 to - 1999 

1940to-1988 
1980 to ? 

1948 to - 1988 
1948 to current 

1963 to 1997 

1963 to 1997 
1960 to current 

1960s 

1960s 
1990 to 1993 

1960s 
1948 to - 1988 

1940 to 1988 

1960s 

1960s 

1980 to 1993 

1970 to 1990 

' ?  

1987 to 1992 

Reference 
USBR 199 1 

USBR1991 
CB 49 EISEIR 
USBR 1992 
Fogg 1989 

IID gauge data 

IID gauge data 
USBR 1991 

USGS 486 B 
CVWD 

USBR 1992 

USBR 1991 

Olmsted 1973 

AAC E W E I S  

Montgomery 
Watson 
Skrivan 1997 

Schroeder er aL 
1991 
Boyle 
Engineering 
1993 
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Table 6-4 

Salton Sea Observed and Modeled 1993 Water Budget 

1 Reference 

Notes: ' Model output values are shown in bold type. Values are rounded only to the nearest afJyr for convenience in verifying 
against model.output files. Rounding to the nearest 1,000 aflyr is appropriate to indicate the degree of predictive 
accuracy. 
af/yr = acre-feet per year 
Observed Surface Inflow was adjusted during model calibration to approximately reproduce the observed stage during 
the calibration period. This corrects for the difference in modeled vs. observed values of "Inflow from Groundwater 
Discharge". 
amsl= above mean sea level 

Discharge 
Surface Inflow 
Precipitation 
Evaporation 

Stage 
Evaporation Rate 

All sensitivity statistics are computed for heads measured in the wells given in Figures 6-16 through 6-18 

CVWD 

and A-1 through A-3 (except for well 13S18E33A on Figure A-3), which are generally within the East 

Inflow from Groundwater 

1,375,693 aflyr 
3 1,500 aflyr 

(1,428,060) aflyr 

(226.78) ft. ams14 
5.78 Wyr 

Mesa and southern Imperial Valley areas. All sensitivity runs used the calibrated steady-state heads, 

31,902 af/yr 25,674 aflyr' 

representing 1979 conditions, as starting heads. Statistics were computed for all available measurements 

1990 to 1993 

1,375,693 aflyr 
31,500 aflyr 

(1,428,067) aflyr 

(226.80) ft. amsl 
5.78 Wyr 

after 1979 in the above wells. Water budget statistics were not computed for the sensitivity runs, though 

calibration experience showed that deviations from the calibrated parameter values degrades the 

1993 
1959 to 1962 

1993 

1993 
1948 to 1962 

agreement between simulated and observed water budgets. 

Calculated.' 
USGS 486-C 
Univ. of Redlands 
Bathimetry 
CRBC (Tostrud, 1997) 
USGS 486-C 

The model sensitivity analysis in Table 6-6 indicates that simulated heads in the East Mesa and Imperial 

Valley areas are most sensitive to overall hydraulic conductivity. 

Simulated heads are least sensitive to changes in CHD boundary conditions 

Model errors for the calibration runs are lower or as low as any of the sensitivity analysis cases, except 

for the '-zone reduced conductivity case, which has slightly better statistics than the base case. However, 

these error changes are relatively insignificant and deviate considerably from the site conceptual model 

and pump test data. Thus, the calibration runs remain the best representation of the site conditions. 
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Table 6-5 

I , I 
I 1 CV Groundwater ( 
I I I I 

I Flux Averagdsp 1 
I Year 1 Total Days1 (afy) 1 (afy) i No Yr 1 No Day Sp # 
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6.4 SCENARIO SIMULATIONS 

6.4.1 Predictive use of Model 

The model will be used in Section 7 to predict the effects of the AAC and CB canal lining projects. For 

these model predictions, model parameters will be maintained at the same values used in the steady state 

and transient calibration except for canal leakance factors and boundary heads at the La Mesa Drain. 

6.4.2 Model Reliability for Predicting AAC and CB Lining 

Although there are uncertainties in the areal extent of geologic features and other model parameters due 

to the limited data available, the model accuracy should be adequate for its intended predictive purpose. 

Critical uncertainties that may impact these model predictions are most likely to be related to the lack of 

data in some areas rather than a limitation of the modeling approach. Given that the second calibration 

event validated the model for predicting impacts due to canal lining projects, the model should be 

reasonably reliable for predicting the AAC and CB lining impacts on the canal wetlands of concern. 

Given that the model was very well calibrated to fluxes, it should be well suited to predict the changes in 

wetland and Salton Sea seepage flux. Thus, based upon the model calibration and'sensitivity analysis, the 

model appears adequate for its intended purpose. 

6.4.3 Description of Capability for Subregional Modeling 

The Seepage Study model can be used as a regional model for supporting detailed local-scale or 

"subregion" models in areas of interest such as the Salt Creek wetlands. Subregion modeling is an 

attractive alternative to using large, variably spaced grids for detailed modeling of a small area within a 

basin. The subregion approach insures consistency with established basin water budgets and hydraulic 

parameters, while allowing greater flexibility to define a finer grid mesh in any location and orientation 

according to specific needs. The wide areal coverage and uniform grid spacing of the Seepage Study 

model are conducive to these applications. 

The conceptual approach is to superimpose a finer-spaced subregion grid mesh on the regional model 

grid and transfer model parameters to the subregion grid. The subregion grid can also have more layers 

to achieve finer vertical resolution. Vertical consistency is maintained by insuring that the combined 

Tetra Tech, Inc. July I999 





A S T U D Y  O N  S E E P A G E  A N D  S U B S U R F A C E  I N F L O W S  

T O  S A L T O N  S E A  A N D  A D J A C E N T  W E T L A N D S  ' transmissivity and storativity of the subregion layers match values for the corresponding layers in the 

regional model. 

Table 6-6 

1 Reduced Increased Reduced Increased Reduced Increased 
Basecase Conductivity Conductivity Storage 1 I Storage Specified Head Specified Head 

Groundwater Model Sensitivity Analysis 

Range 
ARMIHead 0.0290( 0.0266( 0.04271 0.0422( 0.02901 0.0423 ( 0.0305 

Note, Increased storage was capped at 0.30 

25 ft r I %zone I 2-zone I 3-zone I 3-zone 

Transient boundary conditions for the subregion model grid are obtained by running a parallel simulation 

with the regional model that duplicates the flow conditions prescribed within the subregion area. 

25 ft 

Transient flows and heads at the subregion boundary are then extracted from the regional model results 

and transferred to the subregion model input files. Further reading on this topic can be found in: Buxton 

and Reilly, USGS Water Supply Paper 2310 (1986), and Anderson and Woessner (1992). 
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