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WATER BALANCING EXERCISE
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| Totals

Total Water Inflows (30 year averages 1972-1997) acre-feet

Native Rio Grande (NRG)
Tributary and Groundwater (T&GW)
San Juan/Chama (SJ/C)
Imports from Socorro/Sierra Region (S&S)
Imports from Other Sources (OI)
Urban Storm Drain (US)

Total Inflows

1,100,000
245,000
74,000

0
0
5,000

1,424,000

Rio Grande Compact Deliveries (RGC)

Some Explanation:

-- Established in 1930s
-- Divides available water among CO, NM, TX

-- Enforced by U.S

. Supreme Court

-- NM-ISC responsible to ensure NM deliveries

Some Considerations:
-- NM obligation depends on inflow at Otowi
-- Delivery is measured at EB dam
-- Storage requirement at EB is also specified

-- Mechanism exists for short term credits/deficits

The Budgeting:

25-Year Average

2020 Projection

2050 Projection

25-Year Average

850,000

850,000

850,000

Elephant Butte Reservoir Evaporation (EB)

Some Explanation:

Under the RG Compact, water is stored at EB Reservoir for delivery downstream. Evaporation from the reservoir's surface

is charged to the Middle Rio Grande Region.

Some Considerations:

-- EB Reservoir is heavily used for recreation.
-- Location is low altitude, hot, and dry, with high evaporation rates.
-- Water storage at EB is required under RG Compact.

The Budgeting: 25-Year Average | 2020 Projection | 2050 Projection | Your Budget | % of Average
Surface Acres 16,000 16,000 16,000 16,000 100%
Evaporation/Acre 9 9 9 9 100%
Total Use 144,000 144,000 144,000 144,000 100%

Riparian Evapotranspiration (RIP)

Some Explanation:

Riparian evapotranspiration is consumption of water by plants in and along rivers and streams. It includes evaporation and

transpiration of water through plants. It includes the bosque as well as growth along streams and ditchbanks.

Some Considerations:




-- Plant species consume various amounts of water.
-- Some endangered species need riparian habitat.
-- Riparian use continues during droughts

-- Removing high-water-use plants can reduce consumption.

The Budgeting: 25-Year Average 2020 Projection 2050 Projection Your Budget % of Average
Surface Acres 45,000 45,000 45,000 45,000 100%
ET/Acre 3 3 3 3 100%
Total Use 135,000 135,000 135,000 135,000 100%

Agricultural Evapotranspiration (Ag)

Some Explanation:

Water consumed in irrigated agriculture is that which evaporates from fields, transpires from plants, and which is

contained in plants.

Some Considerations:

-- Agriculture maintains rural landscapes.
-- Agriculture way of life is historic, aesthetic and valued.

-- Local food production and consumption has advantages.
-- Difficult to restore agriculture after conversion to urban.

The Budgeting: 25-Year Average 2020 Projection 2050 Projection Your Budget % of Average
Surfance Acres 48,000 42,400 34,000 48,000 100%
Evaporation / Acre 2.1 2.1 2.1 2.1 100%
Total Use 100,000 89,000 72,000 100,800 100%

Deliveries to Socorro & Sierra Counties

Some Explanation:

There is no formal water delivery agreement between the S&S and MRG regions. Current values are traditional average
deliveries from MRG to S&S for consumption in S&S.

Some Considerations:

-- MRG could reduce deliveries to S&S via purchase, lease, or other mechanisms.
-- S&S is developing its own regional water plan.
-- S&S also projects regional growth in demand.

The Budgeting:

25-Year Average

2020 Projection

2050 Projection

Your Budget

% of Average

S&S Delivery

100,000

100,000

100,000

100,000

100%

Open Water Evaporation (OW)

Some Explanation:

Open water includes rivers, streams, lakes, wetlands, ditches and pools. Because of its size, Elephant Butte is

considered separately.

Some considerations:

-- Open water provides recreation & habitat for endangered species
-- Some open water can be replaced with pipes but conversion costs are high

The Budgeting: 25-Year Average 2020 Projection 2050 Projection | Your Budget % of Average
Surface Acres 12,000 12,000 12,000 12,000 100%
Evaporation / Acre 5 5 5 5 100%
Total Use 60,000 60,000 60,000 60,000 100%




Residential Uses (Res)

Some Explanation:

Residential consumption includes evapotranspiration from outdoor plants and trees, and indoor human uses.

Some Considerations:
-- Use is linked to population.

-- Use is affected by population behavior.
-- At current rates, population in MRG will double by 2050.

The Budgeting: 25-Year Average 2020 Projection 2050 Projection | Your Budget % of Average
Population 713,000 1,016,000 1,470,000 713,000 100%
Per Capita Use 0.08 0.08 0.08 0.08 100%
Total Use 57,000 81,000 118,000 57,000 100%

Note: "Per Capita Use" reflects residential use on a regional basis.
p g

Business & Government (B&G)

Some Explanation:

B&G covers consumption from commercial, industrial, municipal, state and federal activities, including
commercial and industrial production, human consumption, lawns and parks.

Some Considerations:

-- Jobs are needed for a healthy economy.
-- Some endeavors produce more jobs.
-- Some endeavors use more water.

The Budgeting: 25-Year Average 2020 Projection 2050 Projection Your Budget | % of Average
Jobs 343,000 489,000 707,000 343,000 100%
Consumption/job 0.096 0.087 0.073 0.1 100%
Total Use 33,000 43,000 52,000 32,928 100%
Note: "Consumption/job" reflects business & gov. use on a regional basis
SUMMARY
Units, % of Per Unit Per Unit Use, Sub-total, %
Units 25-year Use % of 25-year | Sub-total | of 25-year
average average average
Rio Grande Compact Deliveries (RGC) 850,000
Elephant Butte Reservoir Evaporation (EB) 16,000 100% 9 100% 144,000 100%
Riparian evapotranspiration (RIP) 45,000 100% 3 100% 135,000 100%
Agricultural Evapotranspiration (Ag) 48,000 100% 2.1 100% 100,000 100%
Deliveries to Socorro & Sierra Counties (S&S) 100,000 100%
Open Water Evaporation (OW) 12,000 100% 5 100% 60,000 100%
Residential Uses (Res) 713,000 100% 0.08 100% 57,000 100%
Business & Government (B&G) 343,000 100% 0.1 100% 33,000 100%
Total Water Use 1,479,000
Summary of information acre-feet Total Water Uses (25 year averages) acre-feet
Renewable Water Supply 1,424,000 Water Budget Uses 529,000
Total Water Uses -1.479.000 Deliveries to Socorro & Sierra 100,000
Water Balance -55,000 Rio Grande Compact Deliveries 850,000
Total Water Uses 1,479,000




The demands on our water resources exceed the renewable supply. We are now trying to determine
how to share this critical resource. We need broad public decision-making to achieve this goal.

Summary of Conclusions

Middle Rio Grande Water Supply Study
S.S. Papadopulos & Associates, Inc., August 4, 2000
http://www.sspa.com/ashu/rio/report/ExecutiveSummary.pdf

Key water supply and hydrologic concepts illustrated or derived from this study, with implications for
water planning are:

» On average, the present water supply is barely adequate (including San Juan-Chama Project water
and groundwater withdrawals) to meet the present demands in the Middle Rio Grande region.

o The water supply is highly variable, due to the high variability in Otowi inflow and the high variability
in evaporation from the Elephant Butte Reservoir.

» Given the variability of water budget terms, Rio Grande Compact debit conditions are expected to
occur nearly as frequently as credit conditions.

» Under conditions of increased water use in any sector, a reduction of water use from other sectors is
required to maintain overall water supply balance, and to avoid increasing the likelihood of incurring
Rio Grande Compact debits.

» The groundwater supply is not an independent, disconnected water supply. Use of groundwater
results in diminished flows of the Rio Grande that will occur in the present and continue into the
future.

» The location of groundwater well fields affects short-term timing of impacts to the river; however,
regardless of location, the impacts of groundwater pumping eventually reach the river and require
offset.

* Recharge of groundwater from the stream system reduces the flow of the Rio Grande available to
meet obligations under the Rio Grande Compact.

» The water supply from Otowi to Elephant Butte is essentially a single supply; water use in every sub-
region of the Middle Rio Grande affects the water available to the entire region.

» The water supply is only depleted by consumptive use; reductions in diversions and return flows
resulting in better delivery efficiency do not necessarily improve the water supply.

In summary, the water supply of the Middle Rio Grande is marked by limitation and variability. The
successful water planning process will operate in recognition of these concepts.

SOOOO5<

For further information regarding regional water planning, please contact Bob Wessely, Water Assembly
Chair, (505) 867-3889 <wessely@sciso.com>, or Bob Prendergast, Water Assembly Vice Chair, (505)
857-9225 <rptep@swcp.com>, or Mike Trujillo, MRGCOG, (505) 247-1750 <MTrujillo@mrgcog.org>.
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Water Balancing Worksheet - Quantifying Wet Water Income and Expenses

Middle Rio Grande Region (Sandoval, Bernalillo, and Valencia Counties)

Average Consumptive Uses of Wet Water

Current Use Budget No-Action Year 2050 Use Budget Desired Year 2050 Use Budg
A B C D E F G H | J
Assumptions about Future . . N
Water Line Item Use for the Water Line Nulraner of Per UnitUse | = Total Water Numper of X | PeruUnitUse | = Total Water Numper of x| PerUnitUuse |= Total Water | Rationale for "Desired' Entrle§ (or|
\tem nits Use (afpy) Units Use (afpy) Units Use (afpy) reference to attached rationale)
Inflows to the Middle Rio Grande Reaion
Rio Grande Native Assume inflow from the upstream region
1 Inflows N/A] N/A] 1,100,000 N/A] N/A] 1,100,000 N/A N/A 1,100,000 (SF) will not be reduced
2 Tributary and N/A N/A 245,000 N/A N/A 245,000 N/A N/A 245,000 Assume no reduction of deliveries from
Groundwater Inflows aroundwater and ubstream sources
3 |san Juan/Chama Inflows N/A N/A| 74,000 N/A| N/A| 74,000 N/A| N/A 74,000| ASSume purchasers will draw their full
allocations from the SJ River
Imports from
4 Socorro/Sierra Region N/A] N/Ai 0| N/Ai N/Ai 0| N/A] N/A] ___,000
Imports from Other
5 |Sources (must identify N/A N/A ___,000
the source) . | .
6 |Urban Storm Drain Inflow N/A] N/A] 5,000 N/A] N/A] 5,000 N/A] N/A] ___,000
7 | Total Water Income to N/A N/A 1,424,000 N/A N/A 1,424,000 N/A N/A 000
the Reaion
Reauired Deliveries to Outside of the Reaion
16,000 16,0000 | ooatovperl | | | | afpy
Elephant Butte Lake 9.0 afpy per 9.0 afpy per
8 Evaporation surface surface acre 144,000 surface surface acre 144,000 surface per surface ___,000
acres acres acres acre|
Socorro/Sierra Region If less is to be sent to S/S, it should be
9 Current Deliverv Rate N/A] N/A] 100,000 N/A] N/A] 100,000 N/A N/A] 100,000 b ted as an "Imoort" from S/S
10 RlolGra‘nde Compact N/A N/A 850,000 N/A N/A 850,000 N/A N/A 850,000 Beneficial chaﬁges to Compact deliveries
Deliveries appear to be impossible
Total Required
11 | Deliveries Outside of N/A N/A] 1,094,000 N/A] N/A] 1,094,000 N/A] N/A] ___,000
the Region
Uses of Water within the Region
45,000 450000 | 2oat0veed | | | | afpy
- 3.0 afpy per N 3.0 afpy per s =
12 |Riparian Uses riparian riparian acre| 135,000 riparian riparian acre| 135,000 riparian per riparian ___,000
acres acres acres acre|
12,000 5.0 afpy per| 12,000 50afpyper| | | ____ | | _____ afpy
13 gZinEYZ:Le;nLtJEeustt(ec))ther open water open water 60,000 open water| open water| 60,000 open water| per open ___,000
acres acre acres acre| acres water acre
48,000 2.1 afpy per| 34,000 2tafpyper| | | _____| | ______ afpy
14 |Irrigated Agriculture Uses irrigated irrigated 100,000 irrigated irrigated 72,000 irrigated per irrigated ___,000
acres acre acres acre| acres acre|
Office, Business
o . 343,000 0.096 afpy 707,000 0.073afpy| | o000 —— | | afpy
15 |Commercial, and L . 33,000 L . 52,000 : . ___,000
Industrial Uses jobs per job jobs per job jobs per job
16 | Domestic Uses 713,000 0.08 afpy 57,000 1,470,000 0.08 afpy 18,0000 ~ ————| | = ———— afp ~,000
persons per person persons per person persons| per person
Total Use of Water
17 | within the Redion N/A] N/A] 385,000 N/A] N/A] 437,000 N/A] N/A] ___,000
Budaet Reconciliation: _Inflows minus Reauired Deliveries minus Use within Redion
18 [Net N/A N/A -55,000) N/A N/A -107,000) N/A N/A 0,000| AASsume successful mission of balancing
water use with renewable supply
Numeric values have been rounded to whole thousands or to two significant figures; ifpy = acre feet per year
Blue numbers are based upon the Water Budget document (+19K SJ/C). | | |Brown numbers are based upon USGS reports Red numbers are calculated from other numbers on this sheet
Green numbers are based upon the Future Water Use Projection Report | | [Black numbers are based upon UNM/BBER data Violet numbers have been chosen to be equal to their current (year 2000) values.
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Current Use Budget & No-Action Year 2050 Use Budget

Current Use Budget No-Action Year 2050 Use Budget
A B D E F
Water Line Item Number of Units Per Unit Use Total Water Use (afpy) Number of Units Per Unit Use Assumptions
Inflows to the Middle Rio Grande Region
Rio Grande Native Inflows N/A N/A 1,100,000 N/A N/A Assume inflow from the upstream region (SF)
will not be reduced
Tributary and Groundwater Inflows N/A N/A 245,000 N/A N/A Assume no reduction of deliveries from
groundwater and upstream sources
Assume purchasers will draw their full
San Juan/Chama Inflows N/A N/A 74,000 N/A N/A allocations from the SJ River
Imports from Socorro/Sierra Region N/A N/A 0] N/A N/A
Imports from Other Sources (must
identify the source)
Urban Storm Drain Inflow N/A N/A 5,000 N/A N/A 5,000
Total Water Income to the Region N/A N/A 1,424,000 N/A N/A 1,424,000
Required Deliveries to Outside of the Region
Elephant Butte Lake Evaporation 16,000 surface acres 144,000 16,000 surface acres 9.0 afpy per sur;i(;Z 144,000
Socorro/Sierra Region Current If less is to be sent to S/S, it should be listed
Delivery Rate NIA NIA 100,000 NIA NIA as an "Import" from S/S
Rio Grande Compact Deliveries N/A N/A 850,000 N/A N/A Beneficial changes to Compact deliveries
appear to be impossible
Total Requir.ed Deliveries Outside N/A N/A 1,094,000 N/A N/A 1,094,000
of the Region
Uses of Water within the Region
2 |Riparian Uses 135,000 45,000 riparian 3.00 afpy per 135,000
acres riparian acre
Open Water Uses (Other than 60,000 12,000 open water 5.0 afpy per open 60,000
Elephant Butte) acres water acre
Irrigated Agriculture Uses 100,000 2.1 afpy per \rrigz;trerg
Office, Business, Commercial, and . . . .
5 Industrial Uses 343,000 jobs 0.096 afpy per job 33,000 707,000 jobs 0.073 afpy per job
6 | Domestic Uses 0.08 afpy per person 57,000 0.08 afpy per 118,000
person
Jotal Use of Water within the N/A N/A 385,000 N/A N/A 437,000
egion
Budget Reconciliation:  Inflows minus Required Deliveries minus Use within Region
Net N/A N/A .55,000 N/A N/A -107,000 Assume successful mission of balancing water
use with renewable supply

Numeric values have been rounded to whole thousands or to two significant figures; afpy = acre feet per year

Blue numbers are based upon the Water Budget document (+19K SJ/C).

Red numbers are calculated from other numbers on this sheet

Violet numbers have been chosen to be equal to their current (year 2000) values.

Brown numbers are based upon USGS reports
Black numbers are based upon UNM/BBER data




Summary

Environmental

Urban Users &
Economic Development

Agricultural / Historical / Cultural Advocates

Specialists

‘ Desired Year 2050 Use Budget Desired Year 2050 Use Budget Desired 2050 Use Budget - Scenario 1 Desired 2050 Use Budget - Scenario 2 “Minimum Scenario” Scenario”
A B c A B c A B c A B c A B c A B c
Water Line ltem | | Number of Units X| Per UnitUse = T°‘a'(awf:'ye)’ Use | Number of Units X| Per UnitUse = T°‘a'(awf:'ye)’ Use | Number of Units X| PerUnitUse = T°‘a'(awf:'ye)’ Use | Number of Units X| PerUnitUse = T°‘a'(awf:'ye)’ Use| Number of Units x‘ Per Unit Use ‘ T°‘a'(awf:'ye)’ Use | Number of Units x‘ Per Unit Use ‘: T°‘a'(awf:'ye)’ Use
Inflows to the Middle Rio Grande Region
1 |Rio Grande Native NIA N/A 1,100,000 N/A N/A 1,100,000 N/A N/A 1,100,000 N/A N/A 1,100,000 N/A N/A 1,100,000 N/A N/A 1,100,000
Tributary and
2 |(fbutary and ows NIA NIA 245,000 NIA N/A 245,000 NIA NIA 245,000 NIA NIA 245,000 NIA NIA| 245,000 NIA NIA| 245,000
3 [San Juan/Chama NIA NIA 74,000 N/A N/A 74,000 N/A NIA 74,000 N/A NIA 74,000 N/A NA| 74,000 N/A NIA| 74,000
Imports from
4 |Socorro/Sierra NIA NIA o NIA NIA 10,000 NIA NIA o NIA NIA o NIA NA 000 NIA NIA| 000
Region
Imports from Other
5 |Sources (must 0,000 0,000 NIA NA 000 NIA NA| 000
identify the source)
Urban Storm Drain
6 [inflow NIA NIA 8,000 NIA NIA 10,000 NIA NIA 5,000 NIA N/A 5,000 NIA NIA| 000 NIA NIA| 5,000
7 L"t’:’e %Zfl;;”w’"e N/A N/A 1,427,000 N/A N/A 1,439,000 N/A N/A 1,424,000 N/A N/A 1,424,000 N/A N/A 1,424,000 N/A N/A 1,424,000
Uses of Water within the Reaion
13,780 18,249 18,249 16,000 11,964 7.96 afpy| 16,000
Elephant Butte Lake 9 afpy per| 6.5 afpy per] 6.5 afpy per] 9.0 afpy per 9.0 afpy per
8 surface 124,000 surface 117,000 surface 118,616 surface 144,000 surface per surface 95,276 surface 144,000|
Evaporation rface surface acre| rface surface acre| rface surface acre| rface surface acre rface face rface surface acre
Socorro/Sierra
9 [Region Current NIA NIA| 100,000 NIA NIA| 90,000) NIA NA| 100,000 NIA NIA 100,000 NIA NIA| 100,000 NIA NIA| 100,000
Delivery Rate
10 | Rl Grande Compact NIA NIA| 850,000| N/A NIA| 850,000 N/A NIA| 850,000 N/A NIA 850,000 N/A NIA| 850,000 N/A NIA| 850,000
Total Required
11 | Deliveries Outside of NIA NIA| 1,074,000 NIA NA| 1,057,000 NIA NIA| 1,068,616 NIA NIA 1,094,000 NIA NIA| 1,045,276 NIA NIA| 1,094,000
the Region
Uses of Water within the Region
56,250 42,000 42,000 45,000 45,000 2.39 afpy| 45,000 2.39 afpy|
12 |Riparian Uses fiparian 24 afpy per o fiparian 3.0 afpy per H— fiparian 3.0 afpy per 126,000| fiparian 2.5 afpy per 112,500| riparian per riparian 107,476| fiparian per riparian 107,476|
acres P 5 acres p: acres P acres P acres acre acres acre,|
Open Water Uses 5 afpy per| 4 afpy per 5 afpy per| 5.0 afpy per 5.0 afpy per 5.0 afpy per
10,000 open | 12,000 open | 10,000 open 12,000 open 12,000 open 12,000 open
19 |(Otrerthan Eeprant | UICPIEER | openwatr T erebes | openvater | eraves | openwater soo0q  GIR0PL | openvater sooof  GIR0P | openvatr so0g  UIR0PR | openvatr 60,009
34,000 2 afpy per] 34,000 1.9 afpy per| 45,000 2.1 afpy per] 34,000 1.8 afpy per 33970 1.75 afpy| 33970 1.75 afpy|
14 | Tigated Agriculture irrigated irrigated i irrigated irrigated H— irrigated irrigated 94,500 irrigated irrigated 61,200 irrigated per irrigated 59,405| irrigated per irrigated 59,405|
acres acre acres acre acres acre acres acre acres acre acres acre
Office, Business,
] : Y 10672 afpy| Y 0.073 afpy 551,196 0.08 afpy 0.08 afpy
15 | Commercial, and A 707,000 jobs foliled A 250,000 jobs ki 18,250 it pllled 42,197 707,000 jobs pllled 54,101
Industrial Uses
Y 1,470,000 1056 afpy| Y 898,244 0.0945 afpy 500,000 0.08 afpy 1,150,943 0.06 afpy 1,150,943 0.06 afpy
16 | Domestic Uses i persons per person i persons per person 84,884 persons per person 40,000 persons per person 69,057) persons per person 69.057)
Total Use of Water Y e
17 | e agrn NIA NIA| A NIA NIA| A NIA NA| 355,384 NIA NIA 291,950 NIA NIA| 338,135 NIA NIA| 350,039
18 Net NIA NIA o NiA N/A 9,000 NIA NIA o NIA N/A 38,050) NIA ‘ N/A‘ 41,383,411 NIA ‘ N/A‘ 41,444,039




Assumptions of Advocates

Environmental

Urban Users &
Economic Develobment

Agricultural / Historical / Cultural Advocates

Desired Year 2050 Use Budget Desired Year 2050 Use Budget Desired Year 2050 Use Budget - Scenario 1 Desired Year 2050 Use Budget - Scenario 2
C C C C
: Total Water Use " Total Water Use " Total Water Use " Total Water Use "
Water Line ltem Assumptions Assumptions Assumptions Assumptions
(afpy) ? (afpy) ? (afpy) ? (afpy) ?
Inflows to the Middle Rio Grande Region
1 |Rio Grande Native Inflows 1.100.00 1.100.00 1.100.00 1.100.00
2 |Tributary and Groundwater Inflows 245,000 245,000 245,000 245,000
3 |San Juan/Chama Inflows 74.000] 74.000] 74.000] 74.000]
4 :g;%‘i’:: from SacorrofSlerra g 10,000 Water transfer through open market 0,000 0,000
5 !mpons from Other Sources (must 0,000) 0,000) 0,000) 0,000)
identifv the source)
increased urbanization expected to Increase urbanization will cause more
6 Urban Storm Drain Inflow 8000 increase runoff " 10,009 pavement with more rain water run off 5000 5000
7 ;‘;fi’onwate’ Income to the 1,427,000 1,439,000) 1,424,000 Inflows stayed constant 1,424,000)
Uses of Water within the Region
. Real numbers = 144,000 acft & and 6.5 acft per
Decrease Elephant Butte's surface size. acre evaporation. Reduce the surface area to the
" Possibilities include making lake deeper, legal minimum (12,000 acres), subtract that from " P "
8 |Elephant Butte Lake Evaporation 124,000] 117,000] moving a portion up north or naturally 118,616 the real (22,000) acres, then multiply that by 4 acft 144,000 Any solution or reduction is nigh impossible
shrinking size for water conservation. evap in the northern part of the state, multiply the
12,000 acres by 6.5.
9 ggﬁs:s]’i‘:{f Region Current 100,000} 90,000 Imported 10,000 above 100,000} 100,000}
Beneficial changes to Compact
. s deliveries appear to be impossible Beneficial changes to Compact deliveries
10 |Rio Grande Compact Deliveries 850,000 850,000 (UUED Group would like to see if this 850,000 850,000 appear to be impossible
can be negotiated)
Total Required Deliveries
" Outside of _the Region 1,074,000 1,057,000 1,068,616 1,094,000
Uses of Water within the Region
135,000 sy |INOe3Se Open space within the bosque Srens eide o tovess, and sorme lossentiom Reduced use by 5ac/facre because of
12 |Riparian Uses 1’0 000 includes 10,000 afpy for instream flows s and decrease non-native plants to 126,000 the reduction of ditchbank fiparian when 112,500f exotics removal. 10,000 less acres turned
: decrease consumptive use conveyances are lined or covered. into ag. Maintenance at 2.0ac/f/acre
: " Open water changed from ditch/drain covering Added 10,000 acres of former riparian
13 | Open Water Uses (Other than IReduce evaporat\onl in open ditches and 50,000 and/or eliminating, and from less water in the river 60,000} as maintenance . Extra water from ag.
Elephant Butte) it it lessen conveyance losses meaning less evap losses. (fairly small change) Conservation
Some ag acreage losses, although the trend has
Kept ag lands to same 2050 amount; slowed in recent years. Also, a significant portion
. . R Y expect a small increase in irrigation HHHHH ] i s " ! of this land is in tribal hands, and is therefore
14 |Irrigated Agriculture Uses i efficiency A |ncrea§eq efficiency (10%) while ) 94,500} untouchable. Ag land also includes the giant 61,200}
maintaining shallow aquifer benefits backyards which are not subject to land use
change.
Used BBER dicted iob d The "per job" line was eliminated as this
N . N se predicted jobs and require completely ignored home based businesses and
15 | Office, Business, Commercial, and water for new uses must be obtained by increase water efficiency by 30 % from all ag related economies, including the ag 18,250 jobs reduced to fit resource availability
Industrial Uses #it# conservation #it# today's use. dependent retail and wholesale. Line 15 and 16
were combined into "domestic" uses.
The use was reduced to .0945 afpy per person to
reflect a per capita water metering of about 160
" Used FWUP predicted population and gallons per day, well over Tucson and El Paso anc
16 | Domestic Uses water fcr1r_1ew uses must be obtained by require increase water efficiency by 30 84,884 Santa Fe, but less than Albq. current 209 gallons 40,000} jobs reduced to fit resource availability
Hith conservation Hith % from today's use. per day. This is just conservation that other cities
do. Population growth limited by resource, quality
of life decisions, and tribal sovereignty.
Total Use of Water within the R AR
1 . 355,384 291,950]
Region biiiiid biiiiid
Water Balanced in 2050. UUED Group
used a balanced approached requiring
18 Net L 9,000 more efficiency out of all water users L 38,050
while maintaining a high quality of life.

FWUP = Future Water Use Projections report



Assumptions of Specialists

Minimum Year 2050 Use Budget

Maximum Year 2050 Use Budget

C C
) Total Water Use ' Minimum, No Total Water Use '
Water Line ltem (afov) Assumptions Change to EB (afov) Assumptions
Inflows to the Middle Rio Grande Region
1 [Rio Grande Native Inflows 1,100,000 1,100,000 1,100,000
2 Tributary and Groundwater 245,000 245,000 245,000
Inflows
3 |San Juan/Chama Inflows 74,000 74,000 74,000
4 Impc_)rts from Socorro/Sierra 000 ___,000] ___,000
Region
5 Import§ from Other Sources 000 000 000
(must identify the source)
6 |Urban Storm Drain Inflow 5,000 5,000 5,000
7 | potal Water Income to the 1,424,000 No changes 1,424,000 1,424,000
Uses of Water within the Region
12,000 acres (25% reduction); Evap/Acre 9 _ 8 (Evaporation
rate reduction of ~ 12% from 9 _ 8 based on reduced surface
. area ) (move storage to Wagon Wheel area for reduced evap in
8 |Elephant Butte Lake Evaporation 95,276 new reservoir. Political feasibility based on 55,000 Ac-ft is 144,000 144,000
authorized minimum recreational at E Butte) Parameters reflect
impacts at both storage areas.
9 Sogorro/Sierra Region Current 100,000 100,000 100,000
Deliverv Rate
10 |Rio Grande Compact Deliveries 850,000 850,000 850,000
Total Required Deliveries
" |outside of _the Region 1,045,276 1,094,000 1,094,000
Uses of Water within the Region
12 |Riparian Uses 107,476 Changed ET/Acre from 3 to 2.39 (20% reduction) 107,476 107,476
River areas = Rio Grande 6900 acres & Jemez 2600 acres.
Open Water Uses (Other than Conversion to closed onduit (main laterals and drains) was
13 Elephant Butte) 60,000 judged to be ~10% due to slope constraints, etc. or about 83.4 60,000 60,000
miles that could be converted.
34,000 acres (30% reduction) ; ET/Acre 2.11t0 1.75 (7%
. . reduction); Total Use 100,000 to 59,712 ac-ft. (40% reduction in
14 |Irigated Agriculture Uses 59,405 consumptive use). Additional crop changes, etc. ccoauld drive this 59,405 59,405
lower.
Office. Business. Commercial Jobs. 343,000 to 550,000 (152%) (based on FWUP Series Jobs. 343,000 to 707,000 (206%) (based on FWUP
15 and In’dustrial Us’es ! 42,197 B ); Per Job use 0.096 to 0.08 (79%); Total Use 33,000 to 42,197 54,101] |Series B); Per Job use 0.096 to 0.08 (79%); Total Use
42,197 ac-ft. (111%) 33,000 to 54,101 ac-ft. (164%)
Population - 712,000 to 1,150,943 people (161%) (based on Population. 712,000 to 1,500,000 people (210%) (based
FWUP Series B); Per Capita use 0.08 to 0.06 (75%); Total Use on FWUP Series C); Per Capita use 0.08 to 0.06 (75%);
16 |Domestic Uses 69,057 57,000 to 80,362 ac-ft. (128%) Population was increased based 69,057 69,057| |Total Use 57,000 to 90,000 ac-ft. (128%) Population was
on FWUP Series C. Consumptive use projected as 0.08 to 0.06 increased based on FWUP Series C. Consumptive use
ac-ft/person. projected as 0.08 to 0.06 ac-ft/person.
17 ;ota_l Use of Water within the 338,135 338,135 350,039
egion
18 | Net | 40,589 -8,135 -20,039)

| 27

-7,951




Lee, here are the notes fromthe March 2 neeting. There was a fair anount of
di scussi on on what a “maxi munf and “mni ni nunf scenari o was supposed to
represent. | didn't capture a lot of the discussion since we revisited the
topi c on several occasions during the neeting. One point that | noted was
that the changes made to the baseline in the nodel are to be nmade on “known”
or “feasi ble” approaches that “coul d” be done. The actual ability or

refi nement of these scenarios mght reflect the nore detailed information
that results for the alternatives analysis. You al so proposed that we stay
away frompolitical or econonic or other judgnment decisions as nuch as
possi bl e.

We decided on two M ni num Scenari os. One that includes El ephant Butte and
one that excludes savings fromthat area. The deficits in the second mini nrum
scenario reflected by the lack of El ephant Butte savings would be nade up by
wat er inports from other regions/sources.

The proposed new Maxi mumwi || be the m ni num scenario with the popul ati on and
j obs pushing the higher nunbers. The efficiencies will continue to reflect
the “m ni mrumi nunbers established.

Al so note that a major change in our previous mnimum nodel from February 9"
was the change to the “Socorro & Sierra Deliveries” elenent. W had assi gned
a 20% reduction to these deliveries based on a transfer of water from

rural /Ag to urban.

We continued to work on defining “consunptive” use for Business & CGovernnent
and Residential Uses. A lot of discussion on these two el enents.

"M ni mum Scenari o #1 — El ephant Butte" 2050 projection

El enent s Units Units, % Per Unit Per Unit | Subt ot al Subt ot al ,
of 30-yr. Use Use, % % of 30-
Avg. of 30- yr. Avg.
yr. Avg.

Ri o Grande 850, 000
Conpact
El ephant 11, 964 75% 7.96 88% 95, 276 66%
Butte
Evapor ati on
Socorro & 100, 000 100%
Sierra
Del i veries
Ri pari an 45, 000 100% 2.39 80% | 107,476 80%
Use
Open Water 12, 000 100% 5 100% 60, 000 100%
Evapor ati on
Irrigated 33, 970 71% 1.75 83% 59, 405 59%
Agriculture
Busi ness & 551, 196 161% 0. 08 80% 42, 197 128%
Gover nnent
Resi dential | 1,150, 943 161 % 0. 06 75% 69, 057 111%
Uses

Renewabl e Wat er 1, 424, 000

VWater Use 1, 383, 410

Wat er Bal ance 40, 590




Summary of Assunpti ons:

Total Water Inflows (25 yr avg 72-99)

Nati ve R o G ande 1, 100, 00
Trib & Gound wtr 245, 000
San Juan/ Chama 55, 000
| nports 0
| nports — ot her 0
Ur ban Storm Drains 5, 000
Total s 1, 426, 000

(No changes)

Ri o Grande Conpact

The Budgeting: 25 yr avg 2020 2050
RGC obl i g. 845,000 845k 845k
(No changes)

El ephant Butte Evap

Surf. Ac.-16, 000
reduction)
Evap/ Acre 9 8

12,000 acres (25%

(Evaporation rate

reduction of ~ 12%from 9 8 based
on reduced surface area )
Total Use 140, 000 95, 276 ac-ft.

(nmove storage to Wagon Weel area for
reduced evap in new reservoir.
Political feasibility based on 55, 000
Ac-ft is authorized m ni mum
recreational at E Butte) Paraneters
reflect inpacts at both storage areas.

Socorro & Sierra Deliveries

Ac. Ft.-100, 000

Oiginally reducing by 20% at | ast
nmeeting. Based on research, transfer
of that nuch water may prove too
contentious to be practical.

Ri pari an Use

Surf. Ac.-45,000 acres (constant)
ET/Acre 3 2.39 (20% reducti on)
Total Use 125, 000 107,476 ac-ft.
(see 1-26 neeting m nutes—sane val ues)
No change from previous neeting

Open Water Evaporation

Open wat er acreage and evap/acre |eft
as is based on Corine’s report. No
change from February 9'" neeti ng.

Irrigated Agriculture

Surf. Ac.-48, 000 34,000 acres (30%
reduction) (based on revised acreage
proj ections from Ag team

ET/Acre 2.1 1.75 (17% r educti on)
Total Use 100, 000 59, 712 ac-ft.
(40% reduction in consunptive use)

No changes from February 9'" neeti ng,
additional crop changes, etc. could
drive this |ower.

Busi ness & Gover nment

Jobs. -343, 000
on Series B)

550, 000 (152% (based

Per Job use 0.096 0.08 (79%
Total Use 33, 000 42,197 ac-ft.
(111%

Resi denti al Uses Popul ati on.-712, 000 1, 150, 943

peopl e (161% (based on Series B)




Per Capita use 0.08 0.06 (75%
Total Use 57,000 80, 362 ac-ft.
(128% Popul ati on was increased based
on (Series C). Basis is Mke and
Joanne’'s report. Consunptive use
projected as 0.08 to 0.06 ac-
ft/person, based on Joanne's report.
More work needed on this.

Di scussi on on 2050 M ni num Scenari o #1:

Di scussi on on establishing the boundary conditions for naxi mum and m ni mum
scenario’s was revisited.

El ephant Butte Evap — nodel paraneters based on rel ocating reservoir storage
to northern environment where evaporation is reduced. Recreation use and
addressi ng conpact, irrigation district, etc. was preserved by nmaintaining

m ninmum |l evel. Oher options also exist including use of surfactants (future
di scussi on) or storage in underground reservoir (Al buguerque). Conpact

requi renents would be nmet by 55,000 ac-ft level as well. Also noted that
reduci ng El ephant Butte | evel would require sone channels in delta area to
prevent increasing evaporation. For 2-9 neeting we used the new reservoir
scenario. Note: This would require a nodification of the conpact.

Ri o Grande Conpact — no discussion at this tine

Ri pari an Use — Stayed with paraneters established at 1-26 neeting. Reduced
ET by making it nore open riparian | eaving cotton woods. Discussions on
acreage paranmeter no basis was established to increase or reduce

Irrigated Agriculture Corrine presented an assessnent by conmittee to
investigate “lrrigated Agriculture” category. Justification for reducing the
2050 conversion of farm and to urban use or transfer of water rights
suggest ed a budget surface acres of 34,000 and validated the ET/acre change
from2.1to 1.75. Lots of discussion on this but team decided to accept
these paraneters with recognition that these paraneters can be adjusted with
future data. Note: The acreage nunber is an adjustnment up fromthe 2050
proj ection of 29,000 acre. No changes fromlast neeting, additional crop
changes, etc. could drive this |ower.

Open Water Evaporation Corine’s report out noted that figures for open water
evap should reflect a 1997 BOR study. Discussion on anpunt of ditch

i nventory that could be converted to an enclosed conduit (nmain laterals and
drains) was judged to be ~10% due to slope constraints, etc. This would be
about 83.4 nmiles that could be converted.

Ri ver areas would be Rio G ande 6900 acres and Jenez woul d be 2600 acres.

Total Water Inflows — Report out by Corrine. No change to |Inflow nunber, but
good information on water shed inpacts to inflow. Recommendation to nodeling
team Need to consider making “Tributaries and Groundwater” field an

adj ustabl e paraneter. Notes in her research that water shed yields are
declining indicating that water shed health needs to be on list of

al ternatives.

Ri o Grande Conpact Deliveries — Steve's report-out notes |ots of
opportunities for all three states in nodifying/renegotiating conpact. List
of win-win-win itens in docunent. Suggestion that “opportunities” noted




shoul d be conmpiled by ACin format that could be conmunicated to these
potential proponents for a renegotiation. No changes made to Conpact
deliveries. Note: Need to cross-reference back to El ephant Butte changes
proposed by M ke. Water saved noving reservoir north mght have to be shared
wi th other conpact participants.

Socorro & Sierra Deliveries Noted that there is sone water nmovenment from
Socorro county at this tine. No quantity of noved water avail abl e.
Constraint is pre-1907 waters are becom ng i ncreasingly scarce. Conservancy
district waters are the remmi nder which are a political and | egal issue with
regards to noving to other use. Constraint on inportation of water from
these areas is political rather than legal. Already a contentious issue.

Note that at 1-26 neeting we proposed transfer of 20,000 ac-ft. For the 3-02
nmeeting we went back to full 100,000 ac-ft nunber

Resi dential Use Review of this category by Joanne and M ke generated a | ower
popul ation projection (Series C) 1,150,000 as this “mninunf scenario. Per
capita “consunption” was projected to go to 0.06 ac-ft. Since nost

nmuni ci palities track and report water use as a conbi ned use nunber
(residential, comrercial, etc.) on a per capita basis, Mke reported its
difficult to break out these two use categories as well as deternining a
“consunptive” elenment. Mke will refine these nunbers.

Busi ness & Governnment The chal | enge between residential and business renains
that actual data available fromnunicipalities is a conbined nunber. This
“consunptive use” was bal anced based on Al buquerque and EIl Paso. Mke’'s

doi ng nore work on this.

"M ni mum Scenari o #2 — El ephant Butte" 2050 projection

El enent s Units Units, % Per Unit Per Unit | Subt ot al Subt ot al ,
of 30-yr. Use Use, % % of 30-
Avg. of 30- yr. Avg.
yr. Avg.

Ri o Grande 850, 000
Conpact
El ephant 16, 000 100% 9.0 100% | 144, 000 100%
Butte
Evapor ati on
Socorro & 100, 000 100%
Sierra
Del i veries
Ri pari an 45, 000 100% 2.39 80% | 107,476 80%
Use
Open Water 12, 000 100% 5 100% 60, 000 100%
Evapor ati on
Irrigated 33, 970 71% 1.75 83% 59, 405 59%
Agriculture
Busi ness & 551, 196 161% 0. 08 80% 42, 197 128%
Gover nnent
Resi dential | 1,150, 943 161 % 0. 06 75% 69, 057 111%
Uses

Renewabl e Wat er 1, 424, 000

VWater Use 1,431, 951

Wat er Bal ance - 7951




Di scussion on 2050 M ni mrum Scenari o #2:
The second mini num scenario elimnates the El ephant Butte rel ocation strategy

of scenario #1 and water bal ance deficit is assuned to be net through a water
i mport strategy.

"Maxi munt 2050 projection

El enent s Units Units, % Per Unit Per Unit | Subt ot al Subt ot al ,
of 30-yr. Use Use, % % of 30-
Avg. of 30- yr. Avg.
yr. Avg.

Ri o Grande 850, 000
Compact
El ephant 16, 000 100% 9.0 100% | 144, 000 100%
Butte
Evapor ati on
Socorro & 100, 000 100%
Sierra
Del i veries
Ri pari an 45, 000 100% 2.39 80% | 107,476 80%
Use
Open Water 12, 000 100% 5 100% 60, 000 100%
Evapor ati on
Irrigated 33,970 71% 1.75 83% 59, 405 59%
Agriculture
Busi ness & | 707, 000 206% 0. 08 80% 54,101 164%
Gover nnent
Resi dential | 1,500, 000 161 % 0. 06 75% 69, 057 111%
Uses

Renewabl e Wat er 1, 424, 000

VWater Use 1, 444, 039

Wat er Bal ance - 20, 039

Summary of Assunpti ons:

Busi ness & Gover nnment Jobs. —-343, 000 707,000 (206% (based
on Series B)

Per Job use 0.096 0.08 (79%

Total Use 33,000 54,101 ac-ft.
(164%

Resi denti al Uses Popul ati on.-712, 000 1, 500, 000

peopl e (210% (based on Series O

Per Capita use 0.08 0.06 (75%
Total Use 57,000 90, 000 ac-ft.
(128% Popul ati on was increased based
on (Series C). Basis is Mke and
Joanne’'s report. Consunptive use
projected as 0.08 to 0.06 ac-
ft/person, based on Joanne's report.

Di scussi on on 2050 Maxi mum




Di scussi on on establishing the boundary conditions for nmaxi mum and m ni num
scenario’s was revisited. The major changes to derive the maxi numvs. the
m ni mum scenario #1 are as foll ows:

El ephant Butte Evap — No change to current El ephant Butte Evap nodel.

Resi dential Use Used a higher end of population growth projections (Series
© 1,500,000. Per capita consunptive use was projected to go to 0.06 ac-ft
per Mke's previous reconmendations in the nininmm scenari os.

Busi ness & Governnment The job projections were also | oaded to the higher end
of projections (Also Series C). The Consunptive use was reduced to 0.08 per
M ke’ s reconmendations in the m nimum scenari os.




