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Scott Valley Hydrogeology

Mack, 1958, USGS WSP 1462

Scott River Watershed

• 2,700 ft – 8,000 ft

• 813 square miles

• avg. precip. (valley): 21 in/yr

• Scott River average runoff:  

~450,000 acft/year

• Irrigated acreage: ~30,000 acres

• Consumptive water use in 

irrigated lands: ~90,000 

acft/year

January – December average monthly rainfall:
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Cropping 
Pattern

Landuse aggregated to 4 hydrologic classes:

 Alfalfa/grain rotation

 Pasture

 ET but no irrigation

 dry farming

 wetlands

 riparian areas

 No ET and no irrigation

 roads

 Pprking lots

 urban housing

 mining / mine tailings

Foglia et al., WRR 2013

Irrigation Type and 
Pumping Wells

Foglia et al., WRR 2013

Well Near a Stream
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Well Near a Stream Scott River Flow below Fort Jones

1 m3/s = 35 cfs

Foglia et al., WRR 2013

~60 cfs

~30 cfs

Tolley et al., 2015

~60 cfs

~30 cfs

Kirk and Naman, 2008

Tolley et al., 2015

Estimated 
Pumping

Foglia et al., WRR 2013

Recharge minus 
Pumping

(Annual Net 
Groundwater Input / 
Output)

Foglia et al., WRR 2013



7/13/2015

Copyright: Thomas Harter, University of 
California. All rights reserved. 2015. 6

Scott Valley Average Monthly Recharge and Pumping, 1991‐2011

Recharge

Pumping

Oct   Nov    Dec    Jan    Feb    Mar    Apr   May  Jun     Jul     Aug   Sep

Foglia et al., WRR 2013

Groundwater Dependent Ecosystem

Scott River

Agriculture Fishery
• Native Americans
• Commercial offshore industry

Environment / Environmental Policy
• Endangered Species Act
• Clean Water Act
• Public Trust doctrine
• 2015: California Sustainable Groundwater Management Act

Collaborative Approach

• Identify common goals

• Identify range of potential solutions

• Select agreeable management options and identify 

potential concerns

• Evaluate promising options (modeling  / field testing)

• Select workable solution for implementation

• Adaptive management

Integrated Hydrologic Modeling

Precipitation – Runoff
Streamflow – Lake levels

Unsaturated zone / soils
Groundwater / aquifers

Water management

Faunt et al., USGS Prof. Paper 1766, 2009

Raising model confidence by comparison to real data

Tolley et al., 2015
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• Basic options: 

1. Decrease surface water diversions, or

2. Increase landscape recharge, especially in the months 

immediately before the low flow season, or 

3. Build infrastructure:

* local aquifer recharge/aquifer storage and recovery

* surface water storage, or

4. Reduce groundwater pumping.

Groundwater Dependent Ecosystem Managment:
Key Alternatives for Scott Valley

Managed Aquifer Recharge

• Potential recharge fields on the east 
side of Scott Valley

• 3,300 acres
• 2,800 acres of alfalfa/grain hay
• 500 acres of pasture

• Calculated available storage ranges 
from 3,300 acre-ft to 15,000 acre-ft

• 3,300 acre-ft could sustain several cfs
of flow for over two months

Tolley et al., 2015

In‐Lieu Recharge
& Intentional Recharge

• In-Lieu Recharge

o Surface-water instead of groundwater is used 
to irrigate fields near the river while 
streamflow is sufficiently high (spring months)

o Apply one extra irrigation with stream water 
before first cutting of alfalfa (agricultural 
recharge)

Tolley et al., 2015

Beaver‐Dams / Raising Stream Level & Water Table

http://www.blendspace.com

Investigate Impact of Alternative Management Practices

Time of Year (Month)
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Foglia et al., WRR 2013

management alternative 1

management alternative 2

management alternative 5

critical period

Relative change in streamflow
due to alternative future
groundwater management scenarios

Questions?

http://groundwater.ucdavis.edu/Research/ScottValley


