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Settlement Background

> Diversions subject to the Consumptive Use and Forbearance Agreement
(CUFA) to ensure downstream senior rights are not harmed

>  $66-$128 Million is available for “water utilization alternatives to meet
water supply demands”
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Objective

« We want to de-mystify the complexity of the settlement
language so that stakeholders and decision-makers are
better informed.

Create an informed basis for decision making.

Sandia
m National
Laboratories




Collaborative Modeling Team

« Team began meeting in October 2005.

« Team has 2 hour meetings every other week and
quarterly face to face meetings.

* Model development process:
 Team develops causal structure of model,
« Team identifies data,
« Sandia develops model,
 Team reviews model and output.
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Team Composition

» 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

» Sandia National Laboratories
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Meeting Venue
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Information Sharing
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Water Use in Basin

— Livestock,

— Mining,

— Domestic wells,

— Municipal/mutual domestics.

« Potential for water use outside basin:
— Silver City,
— Deming,
— Lordsburg.
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Environmental Concerns

* Rich riparian
habitat
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Environmental Concerns

> Gila Trout

> Gila Chub

> Spikedace

> Loach Minnow
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Institutional Controls

NM Consumptive Use

NM CAP
Water Bank

QNmeAP

QNMCAP >= Qcus Yes

NM CUFA 4.6

|

Qcus

Qcus = Qos - QrFs
(Sum of Consumptive Use)

Qcus

LQRFS*

NM CUFA 4.8

From NM CUFA

QRFSF

eturn Flow

to San Francisco River

QDSF = Diversion from
San Francisco River

QosF

QDG = Diversion from
ila River
Q

QrFs = Sum of
Return Flows

NM CUFA 4.4

QcusF > 4000 Al
(in any year)

NM CUFA 4.3

Qcus > 140,000 AF

(in 10 consecutive years)

QrFs = Sum of
Return Flows

NM CUFA 4.7 describes logic
to recalculate this value every
five years.

cu

NM CUFA 4.5

Qscr < 30,000 AF

(anytime during year)

Qscr = Water Stored
San Carlos Reservoir

San Carlos Reservoir

San Francisco River Diversions (From Exhibit 247 and Attch 3.1 Terms of NM Diversions)

1.11 describes similar logic for
diversions from additional points
on the San Francisco River.

On any day when Diversion is occurring....

444000 San Francisco
iver near Glenwood, NM

Flow at 09444000 = Qa440

Qu440 + Qaaa2
09444200 Blue River near

Clifton, AZ

Flow at 09444200 = Q442

Diversion must be
reduced until the sum of
flows has increased
sufficiently to satisfy the
conditions of paragraph

Page 4
“Diversions in San Stop
Francisco & Gila Diversion

Rivers” must be

Not sure reduced
about this...
QrsF|
- QrsFs counts
Qrsr QZ?B;I:[EE:m (1.9.4 toward NM QRSFS
reduction Share of AAR
QrsFs.
Page 2 “NM (1.9.3.4)
Daily Diversion
Right” Yes Phelps Dodge has
previously diverted 3000
AF during the year
No Q
¥ N
QrsFs = 10
(1.9.9
(1.9.3.3) B—
Phelps Dodge has
previously diverted 1000
AF during the month
Yes N

No
Month = Dec,
Jan, or Feb

Month = Apr, May, Jun,
Jul, Aug, Sep, or Oct

(1.9.32)

Phelps Dodge has
previously diverted 60 AF
during the month

Phelps Dodge has
previously diverted 600 AF
during the month

* B=3cfs
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Model Components

Water demand
Residential/commercial
Industrial/mining

Agricultural/livestock
Evaporative/riparian

Institutional constraints
. CUFA
> ESA
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Surface and Ground Water Model

 Model also can look at flows over
sub-reach “critical regions”

» The ground water component is broken
up into a regional and fluvial aquifer per
re a C h Pumping from

regional recharge

ET Pumping from
shallow aquifer

» The model can account for:

> Evaporative losses

> Irrigation diversions and returns
> Aquifer interaction

> River leakage or gains
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Model Calibration

Galaidated vs. Measured Gila Redrodk Gage
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— GilaRedrodk
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* Dynamics between * Tributary contributions
fluvial and regional from summer monsoon
aquifers may be causing events and snowmelt
this discrepancy are missed
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Model Interface

P s
Eprist

g Water Usage in the TR
cam; San Francisco and Gila River Basins
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Output
Executive
Summary

How To Use
this model.

This is a draft version of the Gila San Francisco River Model.
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Irrigation Control

Gila River Basin
Modify Agricultural Acreage by Reach

Irrigated Fallow
Acres Acres

Modify Upper Gila Irrigated Acres
<:] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 D\ 1 1 1

T —— Change Ag Acreage
-i00  -80 -60 -40 -20 1] 20 40 60 a0
%o

0% - Historical Value , 100 % is Max Adjudicated

Fallow Acres

%)
Modify Gila-Redrock Irrigated Acres Model Irrigated O

Acreage

i 1,318 acre 529 acre

' :
-ipo0 -0 -0 40 -Z0 i} 20 40 60 50 100 )
. ©

004 - Historical Value, 100 %0 is Max Adjudicated ) ?
Gila Irrigated Gila Fallow

Modify Redrock-¥irden Irrigated Acres

200 80 -eo  -an 20 o 20 a0 @ eo @0 100 155 acre 318 acre

0%o- Historical Value, 100 %o is Max Adjudicated

Modify Virden-Clifton Irrigated Acres

& 5 >
T T T Y T 1,944 acre | 1,056 acre

-100  -80 -60 -40 -20 1] 20 40 60 g0 100
%o

0%b - Historical Value, 100 %o is Max Adjudicated

Note: A value of -9999 acres indicates there are no recorded rights for irrigable land.

Return to Top ‘ Return Agriculture

Page
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Climate Control

Climate Options and Controls
e

Choose a Temperature and River Option Below. These options will
be used for projecting into the future, past 2005.

Sandia
Hitionad
Labiomtorics

Ty Repeat Historical Hyd h Data
The historical Hydrograph and Temperature data at Pl el e
each gauge vary bewteen 1979 and 2005, ! :

The &verage Hydrograph is derived from all the data Use Average Annual Hydrograph
between 1955 and 2005,

LURGWOP  stands for Upper Rio Grande \Water Use 40 Year URGWOPS Sequence
Dperatons and Planning Study, In that study historical
data was re-ordered by year to create a drought
sequence, a short wet sequence, and a long wet
seguence, Comparison of Rio Grande data with that of |
the Gila-San Francisco Basins sugogests a correlaton
such that wet years along the Rio Grande tend to be
wet in southwest Mew Mexico too, It is similar with Repeat Historical Temperature Data
dry years, Here we order the Gila-San Francdsoo
hydrographs o follow the URGWOPS pattem. It may
allow for some comparson between models in the Use Average Temperature
future. If the starting year s 2006, then drought
happens 2009-2018 and wet years are 2019-2023 and
2026-2037. Use 40 Year URGWOPS sequence
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Target Flow Control

Coll aborative

ol
Hashine

Set Season Variable River Flows

San Francisco River Basin

Choose Type of Minimum Flows
San Francisco constant = 10 cfs
Gila River constant = 150 cfs

Heserye-Gl snw ood
Minimum

Glenwobd-Clifton
Mininaim

I6 s

* Use Season Yariable Flowes

~ Use Constant Flows

36 cls Winte:

30 cls

30 s Winte

40 cfs

32els

30 efs Syimiime

I2cls UL TIET

mModify Reserve-
Glenwrood

Modify Glenwood-
fuﬂiﬂ:nn ]

GRAFT

20070416

Sandia
Matiomal
Libantinigs

Gila River Basin

Wirden-Cliftan

Minimuam

34 cls

Clifton-Soloman

42 cfs

25 cfs

ta aF cls

GE ofs

5L cls

38 cls

CITIITIE 55 cfa

Gila-Redrock Redrock-Wirden
M m BMinirum
45 cfs 53 cls
Z8 cls 30 ols Winba
FG cls 50 ofs
53 cls 53 cls Suftiires
[ Modify Gil a-Redrock ] [ Modify Redrock-Yirden ] [

M odify ¥irden-Clifton

—

[ mModify Clifton-Solomon

Re,hlm'm .;.r-l::lp_ ] Return to CUFA
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Hydrograph Output

San Francisco Basin
Modeled Hydrographs

Graph Contral Graph Cortrol Graph Contral
|Reserveto Glemwood x| | Blenwood to Clifton =] | Chooze A Reach =]
Ploted Iy Rad D)eied Pioked s Bl

A0, 000

5,000

Reach Discharge (AF/mo)

Reach Discharge

R

Jdar 0, 2043

Seea [ ocations of

River Reaches

Aan 01, 2023

'DR_{“-\I_:T

20070416
Sarda
Mtinnal
Lodrtoiles
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Controls

days

30
25

Tests 3 and 12
Average Days Gila Tests are True - by month

da

1 2

3

Tests
Tests —m or

10 11 12

S
When Tests are controlling flow

CUFA Model
DRAFT

Versian:

20060218
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MIII | | | | | |
| i i I | t
1 2 3 q K 3 7

Diversions

| |
[ ramemwean )
| |

San Francisco

Detailed Diversion

Water Bank

Return to Top

| |
| |
[ Minimum Flows ]
| |
| |

1 2 3 4

Daily Diversion Averaged by Month

Test Summary

The Critical Tests for Gila River
diversion are 3 and12.

Tests 6 and 10 are only critical to
San Francisco diversion and use.

The remainder tests apply to sum
of both diversions.

Tests 6, 7, and 10
Total Days San Francisco Tests are True - by

Test Test # False | % True

Jest I |5an Cados >= 30K AF 2 99 %

Test Z |Sum of Flows > DDB i 42 %

Test 3 |GilaVirden > 120% Call for DV e 73 %

Jest 4 |sum of Diversions < DD Right i} 100 %

8 9 10 11 1’2 Test 5 |Allowable Diversion < 350 cfs 69 78 %

Manth Test 6 |sFolifton >=Potential flow needed 0| 100 %

Test 7 |sumSF gauges>120%0(3 or 30cfs) o 100 %

Test 8 |CU < 140Kin 10 yr o 100 %

Test @ |CU < 64Kin 1yr o 100 %

Test 10 [San Fran CU < 4K in 1 yr o 100 %

Test 1i |Bankis >0 a 100 %

Test 12 [Gila Gila »= Potential Flow needed 142 51 %

P A CUFA Tests - % of Time True
Month

month g
=
g

1z

s
2,000

1,500

1,000

500

2006 2007

Daily Sum River vs. Total NMDDR vs. Total Feasible

m Sum of Available Flows (cfs)
‘W Total Diversion allowed (cfs)

T T T T T T T T T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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Target Flows Output

Gila River Basin
Days Below Minimum Flow

Graph Contral Year Graph Control
Gila - Redrock - [Redrock-\ﬁrden =

Plafed i Red

BRAFT

20070416
Eandia
Mitiosd
Laboratories

Tear
Upper Gila Reach sl
Gila to Redrock days
Redrock to ¥irden '<::| BE'DW
Minimum
Yirden to Clifton Flow

Clifton to Solomon

Remmtwotop | [[RCTSNURNMGNEY ( occiocotorsor
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Project Status

Collaporative modeiing etio

Land Letter -- Thursday, March 22, 2007

RIVERS: N.M. governor vetoes Gila River development bill; stakeholders tackle
alternatives

April Reese, Land Letter Western reporter

New Mexico Gov. Bill Richardson (D) vetoed legislation last week that would have
funneled state funds toward controversial development projects on the Gila River.
Meanwhile, a stakeholder group of water officials and local interests is studying
options for protecting the state's Ias(’gI free-fldowing river while meeting future water
emands.
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