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Motivation for Modeling

e Drivers
— NM Consumptive Use and Forbearance Agreement
. adc!itié)nal 140,000 AF of Gila Basin water can be diverted in any ten-year
period.
» $66 and $128 million to be used for efforts related to meeting water
demand.
— Lower Colorado River Compact.
— Unique ecology in the region.
— Co-existence of agricultural, mining, and human demands.

e Objectives
— Create decision support tool to address the following questions:
« Given various constraints, how much water is available from where, when
and to what purpose?
» Given various constraints, how much water is in demand from where,
when and to what purpose?
* What are the tradeoffs among various approaches to managing this
water?
— Provide a medium for communicating with decision-makers and the
public.



Collaborative Modeling Team

Implemented an open and transparent model
development process:

Membership is voluntary.
Participation is required.

Team develops causal structure of
model.

Team identifies data.

Sandia develops model.

Team reviews model and output.

Team met between October 2005 and July 2007.
Team met every other week for roughly two hours via
WebEX. https://waterportal.sandia.qgov

Face-to-face every quarterly.

May, June, July 2007 workshops.

GOAL => Public software
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https://waterportal.sandia.gov/

Team Composition

» Bureau of Reclamation

» New Mexico Interstate Stream Commission
» US Fish and Wildlife Service

» Gila-San Francisco Water Commission

» Municipalities of Silver City and Deming

» Soil and Water Commission representatives from
Grant, Catron, and Luna Counties

» The Nature Conservancy

» Gila Conservation Coalition
» Concerned citizens

» CIiff/Gila Farm Bureau

» Sandia National Laboratories



Work-In-Progress

2008 — 4-County area
I NMSBA approved

2007 — User Interface, workshops, calibration

T— FY2007 Earmark not approved, work slowed to a halt.

2006 — CUFA model, Hydrology model, Causal Loops,
Calibration, Input/Output defined, Data collection

Fall 2005 — Team Formed, Groundrules, Objectives

T— FY2005 Earmark awarded



Meeting Venue

http://waterportal.sandia.gov
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9,000 mi2drainage area
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SW Structure Follows A Coarse-Grained Physical Description

Reaches Delineated by
Flow Gauges and Natural
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Spatial representation within PowerSim
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Water balance + routing equation
= calculated gauge value

*Reach locations form a vector.
*Gauge uncertainty propagates in the model.



SW/GW Interaction Within Each Reach
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System dynamics sets the framework for modeling
Intricate coupling between physical and social systems
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Avallable Historical Data
1910 2006

—> USGS, OSE reports, WATERS, GIS, NMDAg

|
|

|
Historical non-Ag GW use. 1981 < : g
eIrrigated land (crop survey.) 1979 <« : > 2005
*Franks Well Field. 1981 I >
*PD Diversion monthly records. 1968+ I » present
«Population, city & county | '

« . = 2005
*River Flow 1936 <« T :: present
Ditch Flow 1999 < » 2005
*Temperature 19§6 ! I:
«Livestock 1985 < : 12004

——— «\Well distribution, H20O rights 1 )
*Gila Water Commissioner : 2004+> 2006
_ _ 1975 I |
*SW Planning Report (5-yr intervals) < T »12000
|
|
*Tributaries — Duck creek Peak Flow 1957 < ; :: 2003
-Mangas creek Peak Flow 1988 < | >
-Blue River 1936 < — 1
-Tularosa River, etc. ICalibration



Model Calibration

RED=Calculated

Calculated vs. Measured Gila-Redrock Gauge

Black=Measured
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Model Homepage

DRAFT

Version:

Gila-San Francisco Decision Support Tool

Sandia
National
Laboratories

About this

The Gila San Francisco Decision Support Tool is a draft model that can not be used, disseminated, and applied without the
consent of the Gila San Francisco Collaborative Modeling Team. It is a research tool that is intended for educating

stakeholders, the interested public, and the modeling team.  If you have any questions regarding the use of this toal,
please contact Vince Tidwell, vctidwe@sandia.gov




home
page

User Interface Structure

/ — Ag & Non-Ag Summary
: GSF SW Hydrology — Hydrographs
Executive — GSF SW Irrigation Summary River Events
Summary GSF GW Summary Days < Minimum Flow
Mimbres GW Summary

~—— CUFA Summary

Cli t Temperature
'mate Hydrographs

CUFA — Bypass multiplier
Initial NM CAP Bank Balance

DV Calls
Use Calculated or Gaged hydrographs BBER
Municipal Populaton — *| Manual
. Dist. System served by SC — " per capita use
Population -_— [ Sz_in Fran%» Rural Domestic NC wells [ # hookups
Gila Rural Adjudicated Domestic & GW pumping
Agriculture —— [San Francisco StOCkwe"(S?attle Population
J Gila > Irrigated Acreage
. Irrigated Acreage by Ditch (Gila-Cliff
Minimum area only)
Flow [San Francisco ——» [~ Constant Reach
Gila Variable — [ Seasons

Mine Leased
Water Rights

\\Pause Control

—_— Water to Ag
Water to Municipal
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User Interface (cont’d)

/A_bout this
= How to Run
Model Purpose this Tool
Introduction
Background ——— Collaborative Team == Team Objectives, members
Building DS Models —, Model Data
About Sandia Model Schematic
System Dynamics
Maps ~— Overall modeled area References
Gila San Francisco river reaches
N Gila Alluvial GW region

San Francisco Alluvial GW region
Mimbres GW Regions
~—— Land Ownership Map




Information Sharing

http://www.sandia.gov/gilasanfrancisco/index.html

.‘l f ‘
g!lVék!E!SISS
il Sandia Mational Laboratories is assisting the hlew _Ea_x'iccl Interstate Stream Commission
by creating an interactive water supply model tool that will engage stakeholders
and decision makers in developing plans for utilizing the water and funds made available
through the 2004 Arizona \Water Settlements Act,
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20-year Summary — SF Diversion ON

| ; Projections of Water Supply & Demand DRAFT
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20-year Summary Baseline

CUFA Model

DRAFT

Version:
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Daily Total River Flow vs. Total New Mexico Daily Diversion Right (NMDDR)
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