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Presentation Overview

 Brief follow up on groundwater level SMC

 Summary of model revisions and improvements

 Overview of Water Budgets approaches and updates

 Use of integrated model for SMC and Projects and Actions

 Next Steps and GSP Timeline

 Discussion throughout – ask questions!
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Brief Follow Up

310/29/2020



Proposed Representative Monitoring Points (RMPs) 
Network for Groundwater Levels
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41 wells shallower than 450 ft 21 wells deeper than 450 ft

Two additional multi completion 
wells proposed in Tehama County



Minimum Thresholds (MT) and Measurable Objectives (MO)

 Initial Proposal:
Minimum Threshold: Fall 2019 

Seemed to not be the most recent minimum with 2018 often lower

Measurable Objective: Average of all data between 2012 and 2018

Summer pumping and associated water level declines skewed the data

 New Proposal:
Minimum Threshold: Minimum of Fall 2018 

Measurable Objective: Maximum of Spring 2012 
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MO/MT Examples
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MO/MT Examples
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MO/MT Examples
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Where data are unavailable, data from an adjacent year can be substituted



Next Steps

 Develop Groundwater Level SMC GSP Section for review – December

 January/February: receive feedback on section

 February: consider possible recommendation on initial SMC for GSAs

 March-May: incorporate initial projects and actions into model and verify 
SMC
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C2VSim Model Revisions



Northern Sacramento Valley Model Extent
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Corning Subbasin Model Grid Map of Simulated Boundary Conditions



Map of Diversions and Deliveries
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Note: Stony Creek 
Diversion to Glenn 
Colusa Canal ends 
in 2000



Initial refinements were made to the C2VSim-FG Base 
model to better represent local conditions

 Refined surface water delivery areas and delivery volumes from canal delivery areas to 
individual water districts,

 Refined groundwater pumping depths within the Corning Subbasin to match well 
completion records provided by DWR,

 Incorporated detailed historical urban water usage for City of Corning and Hamilton City,

 Replaced the boundary condition representing Black Butte Lake with a simulated lake 
feature, and modifying Stony Creek to conform to this lake feature, 

 Incorporated all available observation wells into the model, and

 Applied minor adjustments to hydrogeologic model parameters to better match historical 
observations after incorporating these model changes.
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Additional Refinements Since Last Meeting
 Transferred all previous model refinements to the currently available DWR C2VSim model

 Incorporated all wells with groundwater elevation measurements into the model, for calibration 
verification

 Further refined hydrogeologic model parameters  (Kv, Kh) to better simulate conditions

 Refined land surface values (Curve Numbers) for native vegetation to better reflect precipitation 
recharge

 Further refined surface water diversion volumes based on historical records 
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Land Use Information Revisions
 Used WY1988 land use data for WY1974-1988, as pre-1988 land use in the model was inaccurate
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Crop Evapotranspiration (ET) Revisions
 Annual ET estimates from C2VSim and from other widely used sources (DWR CalSimETAW, 
Cal Poly ITRC, and METRIC) were reviewed. 

 Based on review of the estimates, it was decided to reduce C2VSim estimates of ET for 
pasture, which is typically grazed and may not be fully irrigated, by approximately 6.9 inches 
on average (15%).

 Corning Subbasin Annual ET (inches) for key crops (more than 100 acres grown on average 
between 2000 and 2015):
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Crop Acres C2VSim DWR
Cal 
Poly METRIC

Alfalfa 2,402 42.2 44.0 45.0 45.2
Almonds & 
Pistachios 9,148 45.9 50.5 41.2 39.1
Corn 1,317 27.4 25.8 30.8 35.9
Dry Beans 237 24.3 23.8 34.5
Grain 3,173 11.5 21.2 18.1 29.7
Idle 6,477 5.6 8.4 24.2
Melons 246 25.5 23.8 21.0 30.5
Misc. Field Crops 288 29.2 34.3 18.6 35.3
Olives 16,882 34.2 39.9 40.4 28.5
Other Deciduous 10,777 38.4 38.0 27.6 38.7
Pasture 11,577 45.7 48.3 46.3 28.3
Truck Crops 640 31.7 31.1 22.5 26.3



Applied Water Demands Review and Revisions
 Average annual applied water estimates from 2000 to 2015 for C2VSim were 
reviewed for consistency with other available estimates 
 Based on review of applied water estimates and Consumptive Use Fraction 
(irrigation efficiency) values by crop, the following modifications were made to 
C2VSim for the Corning Subbasin:
 The irrigation period for grain was modified to allow for a single irrigation in the month 

of April, resulting in an average annual irrigation depth of approximately 5 inches.

 The Target Soil Moisture Fraction (TSMF) was modified:
For pasture to result in an average irrigation efficiency of approximately 0.60.
For almonds and pistachios, and for olives to result in an average irrigation 

efficiency of approximately 0.80.
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Effects of Model Refinements

 Simulated groundwater levels are closer to observed values

 Trends in land use and groundwater pumping are more accurate and consistent

 Water demand and water use sources are more accurate, especially for recent years

 Shallow groundwater levels and streamflow are well represented in the model
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Initial Model Calibration Checks

 Following slides display calibration checks for the historical model

 These compare how well the model simulation of groundwater elevation reflects actual 
historical conditions

 Results identify areas where the model adequately simulated historical conditions, and 
where it could be improved in the future
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Select Calibration Hydrographs (shallow wells)
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Select Calibration Hydrographs (deeper wells)
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Streamflow Verification
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Simulated versus Observed Streamflow
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DRAFT



Questions on Model Revisions?
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Review of Water Budgets
Focus on Groundwater Budget
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SGMA Water Budgets
 CA CCR §354.18 & Best Management Practices document

 Water budget must include:
 Inventory of all inflows (supply) and outflows (demand)

 Summary of both groundwater budget and surface water budget

 Annual and cumulative changes in groundwater storage

 Estimate of groundwater overdraft (if applicable)

 Estimate of sustainable yield

 Three subbasin-wide water budgets for GSP:
1. Historical conditions 

2. Current conditions (several ways to interpret)

3. Projected conditions over the 50-year planning and implementation horizon (including climate change)
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Historical/Current/Projected Water Budgets
- What does this mean? And how is this useful?
 Historical water budgets provide a summary of what has happened over a timeframe with known 

historical information relative to land use and water use:

 Understand relative amounts of inflows and outflows to the subbasin by water source type

 Review when changes in storage were positive or negative

 Identify water year types that may have caused significant decline

 Verify if the subbasin has recovered in periods of wet years following droughts

 Current water budgets look at the same information as historical but with different assumptions:

 Can be a subset of most recent years (such as 2010 to 2015) to develop an average current water budget

 Can be a new simulation showing the same historical climatic and hydrologic period but with current land 
use and water use conditions – proposed approach for Corning Subbasin

 Projected water budgets use the current model set up and add climate change assumptions to 
evaluate potential future changes to water budgets given assumed projected climate. 
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In Summary, for the Corning Subbasin:
Historical/Current/Projected Water Budgets

PROJECTED WATER BUDGETS 

(projected model used for implementation simulations)

Current (2015) land use and water use 

Projected climate and hydrology at 2030 and at 2070 

CURRENT WATER BUDGETS 

(forward looking model)

Current (2015) land use and water use 

Historical climate and hydrology from WY 1974-2015

HISTORICAL WATER BUDGETS 

(historical calibrated base model)

Historical land use, water use, climate, and hydrology

Time frame: WY 1974-2015
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Water Budget Diagram

From: Water Budget BMP, California Department of Water Resources, 2016
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Key Items to Remember for GSP Water Budgets

 Basin-wide estimates

 Water budgets shown as annual estimates, by water year (no seasonal 
variation) and summarized as average annuals under historical, current 
and projected conditions 

 A balanced water budget does not prove sustainability; it is only 1 
component that helps identify aquifer interactions (need to look at 
sustainable management criteria as well)

 All inflows and outflows need to be accounted for, not just net values
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Corning Subbasin Draft 
Historical Groundwater Budget
Note: these are initial estimates prior to full 
model verification – for discussion purposes only
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Draft 
Historical  
Groundwater 
Budget
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DRAFT

Draft – subject to revision
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Draft Historical  
Groundwater 
Budget
Net subsurface flows
Net stream 
depletions/accretions

DRAFT

Draft – subject to revision



Key Historical Water Budget Take-Aways

 The Corning Subbasin is not currently in overdraft; however, water levels have 
been dropping in the past 15 years in some areas, reflected in the change in 
storage for the Subbasin

 Need to be aware of this change and focus on future water management for subbasin 
sustainability

 Historical water budget is not the most important one to look at for GSP; it gives an 
understanding of past behavior and interactions  the projected future water 
budget is what the GSP will evaluate and which will define the sustainable yield of 
the Subbasin

 Simulated water budgets, with monitoring networks and Sustainable Management 
Criteria evaluation will provide “proof” of continued sustainability.
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Corning Subbasin Draft 
Current Groundwater Budget
Note: these are initial estimates prior to full 
model verification – for discussion purposes only

3610/29/2020



Approach Used to Develop Current Water Budget

 Current conditions model will repeat the historical climate and hydrology 
sequence from WY 1973-2015 with the following ‘current’ inputs:

Most recently available land use data (adjusted from 2014)

Current pumping (2015)

Current diversions (2015)

 This allows for direct comparison with historical water budget, and

 Identifies how current conditions affect groundwater elevations and the 
water budget 
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Draft Current 
Groundwater 
Budget
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DRAFT

Draft – subject to revision



10/29/2020 39

Draft Historical  
Groundwater 
Budget
Net subsurface flows
Net stream 
depletions/accretions

DRAFT

Draft – subject to revision



Comparison of Draft Historical and Current 
Groundwater Budgets
 Cumulative change in storage is now slightly declining. 

 Therefore, if water management stays the same, Subbasin will continue to see storage 
declines and water level declines and will see a worsening of conditions compared to historical 
conditions.

 Total groundwater pumping is projected to increase by about 20,000 AF, primarily from 
agricultural pumping (with current land use). 

 Overall observations regarding historical/current/future baseline groundwater budgets:

 Historical: Subbasin pretty healthy but the trend is downward in recent decades

 Current (if all things stay the same): Subbasin still ok, but continued declining trend. Overall a bit 
worse than historical.

 Projected baseline with climate change: will probably need to implement projects to maintain water 
levels. 
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Corning Subbasin Draft 
Projected Water Budgets
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SGMA Requirements for Projected Water Budgets

 Develop projected water budgets including assumptions for climate change over the 50 
year planning and implementation horizon 

 Use best available science and information that is relevant and appropriate for Basin 
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Approach Used to Develop Projected Water Budgets

 Two water budgets will be developed for this GSP, using DWR-provided 2030 and 
2070 projected conditions

 The projected period will correspond to historical water years 1974-2015 with the 
following changes:

Precipitation and ET adjusted for climate change using DWR-provided adjustment factors

Projected streamflow adjusted using DWR provided CalSim output and HUC8 watershed 
change factors

2015 diversions will be used for the entire period (except for GCID diversion, estimated 
from CalSim)

Most recently available land use already in the model will be used for the entire projected 
period
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Projected Surface Water 
Inflows and Canal Diversions
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 Surface water flow will be modified for 
climate change using both CalSim II 
output and DWR HUC 8 regional 
streamflow change factors

 Points shown in green will use CalSim II 
output

 All other stream inflows will use HUC 8 
regional streamflow change factors



Water Budgets –
Questions and Comments?

 Staff comments

 CSAB comments

 Public comments
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Use of Integrated Model for SMC 
and Projects and Actions
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Importance of Integrated Model as an Analysis Tool

 Verify that SMC are maintained over 
planning and implementation horizon 

 Verify that initial SMC still apply with the 
projected simulation including climate 
change

 Identify interconnected streams to 
develop streamflow depletion SMC

 Develop change in storage SMC

 Simulate potential PMAs and verify the 
relative change between the baseline 
projected model and the implementation 
of PMAs to evaluate SMC

 Final projected model will include all 
relevant PMAs that allow for 
maintenance of SMC over the 50-yr 
planning and implementation horizon
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For Sustainable Management Criteria For Projects and Management Actions (PMAs)



GSP Planning and Implementation Horizon
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Planning Horizon 
(Adaptive Management)

Project 2

2042 20722022

Implementation Horizon 
(Maintain Sustainability)

Project 1



Next Steps and GSP Timeline

 Review meetings schedule

 GSP Sections development and reviews
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Upcoming CSAB Meetings and Proposed Topics

50
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Date Key Meeting Topics CSAB Meeting Objectives
2020
Nov 4  Integrated Model Updates

 Overview of current, historical and projected water 
budgets

 Answer questions on modeling and water budgets

 Public Comment

Dec 2  Possible Meeting to receive feedback on Draft 
GSP sections provided

 May move to Dec 9th

2021 - Proposed
Jan 6  Possible Meeting to receive feedback on Draft 

GSP sections provided
Feb 3  Depletion of surface water (DSW) SMC discussion 

#1 - background on Subbasin streams 

 Overview of Groundwater Dependent Ecosystems 
(GDEs) approach

 Proposed approaches for MT and MO

 Input on proposed approaches for MT and MO 
development

 Input on GDE approach

Mar 3  Discussions and development of SMCs for Land 
Subsidence, Groundwater Quality, and Reduction 
in Storage

 Input on proposed approaches for MT and MO 
development

Apr 7  Discussions and development of SMCs for Land 
Subsidence, Groundwater Quality, and Reduction 
in Storage

 Input on proposed approaches for MT and MO 
development

May 5  Discussions and development of SMCs for Land 
Subsidence, Groundwater Quality, and Reduction 
in Storage

 Input on proposed approaches for MT and MO 
development

June 2  Revised List of Projects & Management Actions

 Funding mechanisms 

 Recommendations on final list of Projects & 
Management Actions

 Recommendations on funding mechanisms

 Public Comment



GSP Sections development and reviews
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Intro and Admin Section 10/30 12/4
Plan Area 10/30 12/4
Basin Setting - HCM 11/20 1/8
Basin Setting - Groundwater Conditions 10/21 11/6 11/20 1/8
Modeling Technical Appendix (TM Format) 10/30 11/13 12/11 1/29
Water Budgets 11/13 12/4 12/11 1/29
Monitoring Networks 12/11 1/8 3/1 3/26
Sustainable Management Criteria *12/18 1/15 1/29 2/19 5/24 6/11
Projects and Actions (no schedule yet)
Plan Implementation (no schedule yet)
Complete GSP - Draft for Public Review 8/1 9/30

M&A Team
GSA Staff (MT)
CSAB

Sept
2020

OctAug Sept
GSP Sections

Apr May June JulyOct Nov Dec Jan Feb Mar
2021

* Chronic Lowering of Groundwater Level SMC section only

Section 1 – Introduction and Section 2 – Plan Area posted on Corning Subbasin GSP Website.
Expecting CSAB comments by December 4th, 2020.



Meeting Wrap Up

 Final thoughts and comments?

 Action items and next steps

 Preview for next month
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