
February 2017 Increased Flows 



Hydrology 

Hist. Sept – Feb.:  25.38” 
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Hydrology 



Hydrology 
September - February 

Year Amount Ranking Year Amount 
2017 51.40 1 2017 51.40 
2016 27.72 2 1983 48.97 
2015 14.03 3 1969 47.80 
2014 11.01 4 1997 45.22 
2013 19.62 5 1956 43.89 
2012 12.24 6 1980 41.10 
2011 37.59 7 1951 39.14 
2010 24.35 8 1998 38.69 



Don Pedro Reservoir 



Preparations & Coordination 
TID prepared  
Don Pedro watershed modeling by Hydrocomp 
District Operations Center 

 Manage operations, planning, communications, & logistics 
 Level 1 on 2/13/17, Level 2 on 2/19/17, Level 3 on 2/20/17 

 Spillway Operations 
 Spillway Operations Manager 
 Spillway gate 
 Power Plant 

Multi-agency coordination 
 MID, Tuolumne, Merced, and Stanislaus OES 

 



Water Releases 

Tuolumne River 
Target 9,000 cfs – 1/2/17  
Target river elevation 55.0’ at 9th Street – 2/10/17 
Target river elevation 55.5’ at 9th Street – 2/17/17 

Turlock Lake – utilized as buffer 
TID canal system – 2/6/17 
MID canal system – 2/15/17 



Water models converge, projecting Don Pedro to spill – 
2/19/17 
Executive Order – 10:25AM on 2/20/17 
Demolition of Bonds Flat Road 
De-energize electric customers along river 
Make preparations to open spillway gate 
Target combined river release of 18,000 cfs 

Center spillway gate opened @ 3:00PM on 2/20/17 

 
 
 

The Executive Order 



Spillway Gate Opened 



Objectives 



Spillway gate closed  
 2/27/17 at 4:57AM 
 Reservoir elevation 828.67’  
 

 
 
 

Spillway Gate Closed 



What to Expect Going Forward 



What to Expect Going Forward 
Continue releases maintaining elev. 55.0’ @ 9th Street 
Objective to vacate flood control space 
Continue to monitor hydrology 
Continue to prepare for dynamic situations 
DOC/Operations staff on standby 
Communicate regularly with MID, OES partners and 

public stakeholders 
 Stand ready to react 

 













Can We Use Almond Orchards for 
Groundwater Recharge? 

 

• Ken Shackel, Helen Dahlke, Astrid Volder, Roger Duncan, 
David Doll, Bruce Lampinen. 

• Nick Blom, Modesto Irrigation District 
• Lawrence Berkeley Lab 
• Maciej Zwieniecki 
• Almond Board of CA 



Soil characteristics that determine suitability: 
 

• Hydraulic conductivity 
• Occurrence of water restrictive layers,  
• Topographic Limitations (slope),  
• Chemical Limitations (EC),  
• Surface Condition (e.g. erodibility)  

“Soil Agricultural Groundwater banking index (SAGBI)” 
http://casoilresource.lawr.ucdavis.edu/sagbi/  



Saturated conditions: generally BAD 
 
Questions:  
 

1. Is it OK for Almonds if the trees 
are dormant (Dec/Jan)? 
 

2. What happens to root and tree 
health over the long run? 
 

3. What about leaching of N, 
pesticides, salts, etc.? 

 

4. What happens to the water? 
 

5. Is it OK with the water lords? 
 

6. Etc, Etc… 



Many ducks need to be in a row for winter recharge 
flooding to be a sustainable strategy in almonds 

Duck #1 (deal breaker): 
 trees don’t die. 

Monitor: 
1) Bloom 
2) Root & tree health 
3) Tree water stress 
4) Yield 
5) Etc…. 

Using Orchards for Winter Recharge 



• Two commercial orchard sites 
established in 2015 

 

• 2015: Pre-treatment yields, 
install monitoring equipment 

 

• Winter 2015/16: apply a total of 
24” water 

 

• 2016 & 2017: monitor tree 
health and yield 

Modesto 

Delhi 

“Excellent” SAGBI 

“Moderately Good” SAGBI 

Two Initial Pilot Studies, Nonreplicated 





Modesto Irrigation District Captured Storm Runoff 



Six inches of water applied for four consecutive weeks in January 



Compared against adjacent section with no winter irrigation 



A suite of hydrologic measurements, 
including water infiltration rate, 
temperature, NO3, EC, contaminants, 
etc.  



Example 5 day soil moisture pattern during a recharge event at the 
Delhi site (soil: ‘Sand’) 

Date, December 2015 
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Large increase in soil 
moisture, rapid drop 
(drainage) within 
about 12h. 
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Example 5 day soil moisture pattern during a recharge event at the 
Modesto site (soil: ‘Fine Sandy Loam’) 

Date, January 2016 
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Small increase in soil 
moisture, about 2 
days required to see 
soil ‘drain’ from 
saturated conditions. 

(FLOOD) 

Grower 

Recharge 

Soil water content (%) 



‘Mini-rhizotron’ method to observe root growth and ‘health’ 





11 Jan 16 1 Feb 16 28 Mar 16 29 Feb 16 

18 April 16 9 May 16 20 June 16 28 May 16 

Root observations: Modesto 

Observation Date 



Checking root health by testing for tree water stress:  
Are roots able to supply the water that the tree needs? 



Date, 2016 
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Testing for water stress during the growing season 

No evidence of water stress 
resulting from impairment of root 

water uptake. 

Some evidence of an improved 
tree water condition with winter 

recharge irrigations. 



Year 

Site Treatment 
2015 

(pre-treatment) 
2016 

 

Modesto 
No water 3220 3090 
Recharge 3430 3130 

(Dry Winter) 3360 3290 
        

Delhi 
No water 1230 1250 
Recharge 1410 1200 

(Dry Winter) 1190 1140 

Yields this far: no indication of any positive or negative 
treatment effect 



Summary: 
 

1) Using orchards to sustainably manage groundwater will 
involve consideration of many issues, any one of which 
could be a ‘deal breaker.’ 
 

2) Initial measurements do not indicate an obvious problem 
from the tree perspective. 
 

3) Multiple treatment years (3-4) will be required to evaluate 
the potential long term yield effects in almond.   
 

4) Need to expand and replicate field trials before 
recommending practice. 
 

5) Leaching of N or pesticides could be an issue; may 
require changes in farming practices 
 



Media Captivated by Project  



It will take a few more years and lots of data before we feel confident 
to recommend using almond orchards to recharge groundwater.  
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