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ACCOUNTING CATEGORIES FOR EACH WATER BALANCE AREA

Inflow

1 Surface water release from storage

2 Mainstem inflow

3 Tributary yield

4 Aquifer storage depletion by well fields

Z = Inflow to basin yield

Outflow

1 River depletion by wells

2 Managed consumptive use

3 Unmanaged evapotranspiration

4 Mainstem outflow

5 Surface water filling reservoir storage

Z = Outflow from basin yield
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MIDDLE RIO GRANDE WATER BUDGET

Release from
reservoir storage

Well yield from
aquifer storage
River depletion
by wells
Managed
consumptive use
Unmanaged
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Inflow at Otowi

Outflow below EB

50% of time 1,500,000 AFY
80% of time 1,800,000 AFY

Basin yield: 20% of time 1,260,000 AFY
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1 n+low at Otowi(+)

production
storage (+)

Inflow AFY

Inflow at Otowi 1,088,000
Tributary yield 290,000
Well production from storage’ 27,000
Releases from reservoir storage 130,000
¥ = Inflow to basin yield 1,535,000
Outflow AFY

River depletion by wells -35,000
Managed consumptive use and lake evaporation -379,000
Unmanaged evapotranspiration -254,000
Filling reservoir storage -149,000
Outflow below Elephant Butte -718,000
X = Outflow from basin yield -1,535,000

Aquifer storage to a depth of 100 feet below the water table equals
47.7 million AF.

*Well production from storage is averaged over 80 years instead of 50 year
period of major use
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MRG yield is variable around a median of

1,500,000 AFY. The driest one in five years
produces about 1,260,000 AF and the wettest one
in five years produces about 1,800,000 AF.



The MRG is sustained, on average, by about
817,000 AFY, largely from the 447,000 AFY of
water it generates as in-basin tributary inflow
and by imported San Juan Chama Project water

supplementing Otowi inflow of 336,000 AFY.
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Well-field production in the MRG, about 5.1 million
AF as a historical volume through year 2000, is

derived partially from aquifer storage which

increases the basin yield.
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Well yield from storage is calculated in the New
Mexico Office of the State Engineer (OSE)
Administrative Model as about 2.3 million AF (45
percent of production) cumulatively and 57,000

AFY (37 percent of production) in year 1999.
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Well-field depletion of surface water from the OSE
model is 2.8 million AF (55 percent of production)
cumulatively and is 97,000 AF (63 percent of
production) in year 1999.
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LANDSAT imagery of healthy vegetation below the
mountain front in the MRG is 193,000 acres. About
480,000 AFY is lost at a CU rate of 2.5 feet/ year.
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The aquifer area, the 100-feet drawdown allowance
and a storage coetficient of ten percent for basin fill
and two percent for consolidated sedimentary rock,
excluding crystalline bedrock, implies 47.7 million

AF stored in the aquifer space of the MRG.
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Table 5.3

Mean Annual Water Budget Summary by Reach

REACH
Mean Annual Values in 1 2 3 4 Total
acre-feet/vear Otowi to San San Felipe to Bernardo to San Acacia to Otowi to
- Felipe Bernardo San Acacia Elephant Butte | Flephant Butte

Mainstem Inflow Ohd 1033 BiHY &02 Oied
San Juan-Chama Water 76 0 0 0 76
Tributary Inflow 14 ] 38 20 133
Adj. Base Groundwater [nﬂmrl I & o [0 17 |05
TOTAL INFLOW 1073 1158 018 028 1282
Crop Depletions [0 [80) I a7 245
Riparian Depletions 21 o7 27 B8 243
i Effective ["rccipimtiunf -3 -24 -3 -9 -39
Reservoir Evaporation 8 0 0 123 31
Croundwater Depletion : 04 0 3 [ ()
{ Wastewater Returns) 0 -l 0 -1 -5
TOTAL DEPLETIONS 39 289 26 250 613
REACH OUTFLOW 1033 869 | 801 669 669
SCHEDULED DELIV ER\'?' 650 650 650 650 650
MEAN AVAILABLESUPPLY" 383 219 241 19 19

L Adjusted Base groundwater inflow represents groundwater inflow under baze conditions of no pumping. no
irrigation recharge and no evapotranspiration. Reductions to this base inflow are independently derived and
subtracted from water budget as depletions.
2 Effective precipitation is estimated as a reduction to crop and riparian consumptive use for reaches from Cochiti
to San Marcial. (Effective precipitation is included directly in consumptive use term below San Marcial )
 Scheduled delivery is the mean value of risk model output from 10,000 simulations of Otowi Index Flow
according to climate-based probability distribution function.
4 Mean Available Supply is the supply at reach endpoints after subtracting the scheduled delivery.

Adapted From The Middle Rio Grande Water Supply Study




289

Armual Depletion

E&3
Mean Annual Middle Rio Grande Water Supply Under Present Conditions,
Excluding Elephant Butte Scheduled Delivery {in thousands of acre-feet )

Zan Juan-Chama
T6

Mean Middle Rio Grande Supply
Otowi

Inflow (tributaries and groundwater)

39 32

Depletions (crop, riparian,
reservoir evaporation, and urban)

San Felipe

from
Groundwater Bernardo
Storage
60 48

San Acacia

a7

A Elephant Butte

Assumptions:

- Present development conditions for groundwater pumping, irrigation, and riparian uses

- Inflows based on mean value of risk model output, sampling from probability functions
incorporating climatic variability, 1950-1998

- Rio Grande native inflow and reach flows represent simulated flows minus mean Compact
obligation derived from risk model output

Adapted From The Middle Rio Grande Water Supply Study
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MIDDLE RIO GRANDE WATER BUDGET

(Annual Values Typical for 1972-1997)

San Juan-Chama
Inflow
55 .
Albuquerque Consumption
Storm Drain (evaporation)

Inflow 90

. Municipal
Tri b“(;""yj)‘ﬂ”’ 300-2200) Waste
0995 Water
70
Riparian
Evapotranspiration g0
) Aquifer
135 Pumping
(range 75-195) (all wells)
170
Discharge
Open Water from Aquifer
Evaporation to Surface — -
(above San Acacia) 220 Mmmgnf))cflmf
60
(range 30-90) (lowm w:::: ':‘::9
up to several feet
each year under
Irrigated San Acacia Abuquerque)
Agriculture Goge Rcchar:ge
& Valley-Floor Turf to Aquifer G m——
(above San Acacia) (above San Acacia) N
100 295 Mountain-
(range 70-130) front &
Tributary
Recharge
110
Riparian ET, Deep
Irrig. Agric. 6roundwater
and Open-water Evap. Inflow
(below San Acacia) 40
100
(range 80-180)

To Downstream |850 Water delivery caculated from this water-budget andlysis

Users 729 Averge of wet water deliveries 1972-1997 from Rio 6rande Compact records
786 Averoge deliveries mandated by the compact 1972-1997

(range 300-1435) 799 Average Elephont Butte effective supply (delivery plus change in storage)

Values are annual average (rounded). Natural variability is large for most. Some but not all variabilities are shown.

Line widths are drawn in relative scale of magnitude

Action Committee of the Middie Rio 6rande Water Assembly
10/7/99 Version



MIDDLE RIO GRANDE WATER BUDGET
Annual Surface-Water & Groundwater Averages (rounded) for 1972-1997

Amount
Annual Surface-Water Inflow (Native Water)
(1000 ac-ft)
Rio Grande native water at Otowi Gage (“Otowi Index”) 1,100
San Juan-Chama Project imported water reaching Otowi Gage 55
Tributary inflow (the rios Santa Fe, Galisteo, Jemez, Tijeras, Puerco, Salado) 95
Ungaged tributaries unknown
Storm-drain inflow from Albuquerque 5
Municipal Wastewater inflow (pumped from groundwater) 70
Discharge from shallow aquifer to surface system Otowi to San Acacia 220
1545
Annual Surface-Water Outflow
Recharge to shallow aquifer Otowi to San Acacia 295
Open-water evaporation (incl.from farm fields) Otowi to San Acacia 60
Irrigated agriculture and valley-floor turf Otowi to San Acacia 100
Riparian ET, nrrig. agric. & open-water evap. Combined below San Acacia 100
Elephant Butte evaporation 140
Surface-water outflow from Elephant Butte Dam to downstream users *+850
1545
Groundwater Recharge(+) & Discharge(-)
SHALLOW AQUIFER (underlying Rio Grande flood plain)
Recharge {from surface wir & percolation from irrig) ~ Ofowi to San Acacia +295
Septic-tank return flow (from pumping) Otowi to San Acacia + 10
Inflow from deep aquifer Otowi to San Acacia + 50
Riparian evapotranspiration (all non-crop ET) Otowi to San Acacia -135
Discharge to surface-system drainage ditches Otowi to San Acacia =220
0
DEEP AQUIFER
Deep groundwater inflow (from north & west) + 40
Mountain-front & tributary recharge Otowi to San Acacia +110
Groundwater pumped (all wells) Otowi to San Acacia - 170
Consumed (that is, evaporated) 90
Municipal wastewater to river 70
Septic-tank return flow to shallow aquifer 10
Outflow to shallow aquifer - 50
Groundwater mined from aquifer Otowi to San Acacia -70
Table footnote:

Annual
Variability
(1000 ac-ft)
297-2,170
2-150

+30

+30
80-180
41-228
300-1,435

**  Calculated outflow (rounded) based on the data in this table. The average of wet-water actual flow past the
dam is 729,000 ac-ft. The average of “scheduled deliveries” mandated by the Rio Grande Compact for the
1972-97 Otowi Index supply is 786,000 ac-ft. The average of the Elephant Butte Effective Supply (actual
deliveries plus changes in Elephant Butte lake storage) is 799,000 ac-ft. (See Summary, Note 8.)

Action Committee of the Middle Rio Grande Water Assembly



