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Project Purpose

 Things this study provided:
– Improved understanding of infiltration in regions near foothill streams
– Evaluation of surface water and groundwater interaction
– Improved understanding of groundwater recharge to the LTA from 

streams, foothill areas, and other aquifers
– Increased knowledge of hydrogeologic characteristics of the LTA 
– Enhanced groundwater monitoring well network
 Developed a sound scientific foundation advancing the 

understanding of the LTA hydrology
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Project Purpose

 Things this study was not intended to do:
– Determine the safe yield of the LTA, locally or regionally
– Determine the storage capacity of the N. Sacramento Valley
– Study recharge from the Sacramento and Feather Rivers
– Update the Butte Basin IWFM model
– Identify the subsurface extent of the Tuscan Formation
 New production wells were NOT installed 
 Project is not connected to any water transfer programs 
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Activities Performed

Constructed and maintained GIS/Geodatabase
Installed 3 monitoring well nests
Conducted 11 dual ring infiltrometer tests
Performed and analyzed 3 aquifer tests
Collected two rounds of groundwater sampling and one round of 

surface water sampling
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Activities Performed

Installed and monitored stream gauges at 5  creeks
Installed and monitored temperature gradient wells at Mill Creek
Reassessed results of previous aquifer tests
Compared results of project to input parameters of IWFM Butte 

Basin Model
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What We Learned
1. Creeks provide little recharge to LTA where they cross outcrops
2. Recharge waters appear to indicate a lower elevation 

precipitation source
3. Recharge is likely occurring over broad areas where saturated 

alluvial materials overlie the LTA 
4. The Lower Tuscan Formation is composed of fluvial and 

reworked lahar material forming channelized deposits 
preferentially controlling the movement of groundwater

5. Observations during normal agricultural pumping provide 
valuable insights to groundwater flow, aquifer interactions, and 
recharge sources
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What We Learned (continued)
6. Data suggest a direct connection through confined response of 

LTA with rise in river stage of Sacramento River
7. Depositional environment of the Tuscan Formation, and thus 

LTA, changes from north to south.
8. LTA exhibits confined or semi-confined aquifer response
9. Significant leakage occurs through aquitards separating LTA 

from other aquifer zones
10. Results of project indicate that localized management of 

resources such as the LTA should not be conducted under 
broad assumed aquifer characteristics
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Study Indicates Creeks Provide Little Recharge
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Recharge Appears to Be From Lower Elevation 
Precipitation Source
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Recharge Appears to Be From Lower Elevation 
Precipitation Source (continued)
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Data Suggests Direct Connection of LTA to 
Sacramento River within Northern Basin Area
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Confined Aquifer Response
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North to South Changes in Geologic 
Environment
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 North – Classic “Lahar” 
Units

 South – Reworked Lahar Units 
forming Fluvial Deposits
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North to South Changes in Geologic 
Environment

15

North Central South
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Aquifer Tests Conducted During Normal 
Agricultural Practices to Irrigate Fields
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North – Spray Irrigation 
for Walnut Orchard

Central – Drip Irrigation 
for Almond Orchard

South – Flood Irrigation 
for Rice Fields
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Observations During Agricultural Pumping Provide 
Valuable Insights to Groundwater Flow, Aquifer 
Interactions, and Recharge Sources
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Observations During Agricultural Pumping Provide 
Valuable Insights to Groundwater Flow, Aquifer 
Interactions, and Recharge Sources (Continued)
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Reassessment of Other Aquifer Tests
Four Tests Reviewed
Primary purpose of tests to calculate T and S values and specific 

capacities of production wells
Calculated values of T & S are consistent with LTA Project Results
Other than DWR M&T Test, did not evaluate shapes of curves
GCID Test did evaluate interaction with other aquifers
Conducted 28-day Constant Rate Test – Pumping Rate 5,000 GPM
No apparent response to pumping starting at wells located 

approximately 4.8 miles from test.
Only one well screened shallower then test well (800 to 1300 feet 

BGS) showed response to pumping
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Possible Future Studies

1. Expand isotopic analysis to further assess spatial and 
seasonal relationships

2. Assess interaction between Sacramento and other river stage 
response to changes in groundwater levels

3. Assess recharge potential of shallow alluvial aquifer to LTA
4. Conduct focused recharge and aquifer interaction 

assessments in vicinity of Esquon Ranch towards 
development of management tools such as groundwater 
model.

20



Public Workshop, December 11, 2012

Discussion

Questions and general discussion
Poster session
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