Development of Physically
Based Model for the Middle
- Rio Grande Valley
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Middle Valley System

o Several diversion structures

divert river flows to a system = === g

of canals.

* Drains capture agricultural
returns.

* Head dependent seepage
between shallow
groundwater aquifer and
river (and drains)

» affected by riparian
evapotranspiration
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~Physical Simulation G

Interaction
e Old Model

» Uses regression relations for
river seepage

* Feedback loop to correct for
too much or too little water
In river and drains

* Model needs flow input in
each reach

* Many alternatives
explored
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/
Model Reaches

* Middle Rio Grande is divided into
19 separate groundwater reaches
along the following six river
reaches:

Cochiti to San Felipe

San Felipe to Central

Central to Isleta

Isleta to Bernardo

Bernardo to San Acacia

San Acacia to San Marcial

* Sub-reaches ~ 5 to 7 miles long
» 3 groundwater areas for each reach.

o east of the river, below the river, and
west of the river

* 57 groundwater cells

URGWOoM




Conceptual Design
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Vertical Discretization
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Simulationof
System

—

Water Lana
Table - Surface If h>RBOT
Surface Seepage = Cond (HRIV —h)
e
Streambed If h<=RBOT
Stream —aquifer System Seepage = Cond (HRIV - RBOT)
River Stage
(HRIV) Riverbed Conductance = KLW/M
B v
RBOT W
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Example GW
Object data

URGWoM

M Open Object - CochitiToSanFelipeGWArea2River
File Edit WView Slot Account

Object Mame: | CochitiToSanFelipeGWArea 2River
. GroundWaterStorage

Slots | Methods | Accounts

1ar1uar1,-I 3, 1990 * | @ i
Slot Name Value Units

[An]storage 40945.91 acre-ft
Inﬁ-:uw from Surface Water -23.02 cfs
[n[Elevation 514100 ft
F‘rE'-.rin:uus Water Table Elevation 5140.94 ft
[a]spedific vield 0.20 NONE

.ﬁ.quifer Area 3532.70 acre

F‘revin:-us Adjacent Elevation Upstream  5205.24 ft
C-:unu:luu:tanu:e Upstream 313.00 ft2/day
Gr-:uunl:l'.-x'ater Flow Upstream 0.23 cfs
F‘revin:-us Adjacent Elevation Right 5151.34 ft
[w]conductance Right 126000.00 ft2/day

F‘revi-:uus Adjacent Elevation Downstream 5090.20 ft
Cn:unu:luctann:e Downstream 573.00 ft2/day
Gr-:uunu:lwater Flow Right 15.15 cfs
F'rE'-rin:uus Adjacent Elevation Left 5158.13 ft
Gru:nunl:l'.-x'ater Flow Downstream 0.34 cfs
[w]conductance Left 160000.00  ft2/day
Gr-:uunu:lwater Flow Left 3179 cfs {ﬁ
EF Yolume 0.00 acre-ft
Percnlaﬁnn -1.75 cfs Z?;:E
[M[ET Rate 0.00 in/day I
Deep Aquifer Conductance 30000.00 ft2/day

Deep Aguifer Elevation 5145.00 ft Zﬁm
Riparian Area d11.40 acre gf}lil
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/Pﬁnete I Déve | O p ment D
and Drain objects

average channel elevation

open water and wetted sand evaporation equations
river bed conductance

average rating table

URGWOM



IRver and Drain—river s
conductance

C isconductance

W_ is stream width, in feet

L, isstream length, in feet

K, isvertical hydraulic conductivity, in feet/day

T, isstream bed thickness, in feet
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er and Drain — average rating

table Q= 1.48% e o

Rating Table

=
P SanFelipeToCentralSeepag... (1o e |

File Edit Row Column  View Adjust

Inflow Stage Table
5 Value: 0 cfs

Flow Stage o
cfs ft
(B 0.0 5119.08
i 22.45 5119.38 |5
2 7121 5119.58
3 139.75 5119.78 L
4 225,41 5119.98
5 326.496 5120. 18
& 441,71 5120.38
7 570.25 5120.58
8 711.33 5120.78
g 864,32 5120.98
10 1028.70 5121.18
11 1204.01 5121.38
17 1389.85 5121.58
13 1585.85 5121.78| =

Rating Curve
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River Routing Method

* Time Lag Method %

= COChltl to Central one day’ SanFelipeToCentralTimelag
e Central to San Acacia one day; é‘
e San Acacia to San Marcial one day Central
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I meter DevelopmeTE I
Objects

aquifer dimensions

storage coefficient

deep aquifer heads and elevations
riparian areas

ET rate

initial storage

initial shallow aquifer elevation (head)
conductances
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GW Object — conductances
| ot ok

h:
IC

C, is horizontal conductance, in ft2/d,

[ isface length, in ft,

t. issaturated thickness, in ft,

K is horizontal hydraulic conductivity, in ft/d,

[, islength between centroids of groundwater
ob]ects in ft.
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Canal Seepage

* Canal seepage —_
Pd Open Object - CochitiToSanFelipeEastSideCanalSespage

linked t h
1 n <e O e a C I Object Mame:  CochitiToSanFelipeEastSideCanalSeepage
" Aggregate Distribution Canal Object

GW ObjeCt Slots | Methods | Accounts —

December 31, 1989 3 @ | B[ & CochiioSanFelpeEstSdatandSemans

* Seepage

Units
= — -CochitiToSanFelipeEastSideCanalSeepage
1 t d Total Inflow NaM cfs
Slmu a e as a o e[fa] Total Outflow MaM fe

+ - CochitiToSanFelipeEastSideCanalSeepage: Areal
+-CochitiToSanFelipeEastSideCanalSeepage: Area2 I

percent of the [
flow at the top of
the canal | :

| CochitiTaSanFeipeEstSid=SWReturm

* Range from 14%
to 2%
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_ Simulated Wastewa

Cochiti Division e Belen Division
e East Side: * East Side

« Pena Blanca RiverSide Drain; ° Combined Parelta and Lower
» East Side Santo Domingo Riverside

Drain;
e West Side

« Seguro Wasteway;
« End of Sili Main Canal.

Albuquerqgue Division
e East Side

« Central Waste way;

« Albuquerque Riverside Drain
Wasteway.

e West Side

« Upper Corrales Waste way;
« Lower Corrales Wasteway;
« Attrisco Wasteway.

URGWOM

Parelta Wasteways;
* Lower San Juan drain outfall;

* West Side

* Isleta Wasteway;
» Belen Drain outfall;
* Drain U-7 wasteway;

® Socorro Division

* West Side

* 9-Mile outfall



Simulation of Crop Areas

Crop Areas
* 1975 to 1999 Bureau of Reclamation Crop Survey Reports
e 2000 to current - IKONQOS crop area

Crop ET Rate - ET Tool Box
Farm efficiency - 50%
GW return - 5% of excess irrigation water

SW return - the remainder after consumption by crop
and GW return
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Simulation of Crop Areas

* Crop area and ET rate data entered in an array in the

model

Value:

Dec 31, 1989

Irrigated Area by Crop

P4 AngosturaFastSideAgDepletions:Areallrrigated Area by Crop (3]

File Edit WView TimeStep /O Adjust

acre
=[5y

Vegetables FamGarden Alfalfa Pasture Grapes Peppers

acre acre acre acre acre acre
07-27-1999 Tue 1.29 1 0.60 I 1198.99 I 60.74 1 0.00 I 1.:
07-28-1999 Wed 1.29 1 0.60 I 1198.49 I 60.74 1 0.00 I 1.:
07-29-1999 Thu 1.29 1 0.60 I 1198.49 I 60.74 1 0.00 I 1
07-30-1999 Fri 129 1 0.60 I 1198.99 1 60.74 1 0.00 I 1.:
07-31-1999 Sat 1.29 1 0.60 I 1198.99 I 60.74 1 0.00 I 1.:
08-01-1999 Sun 1291 0.60 1198.49 I 60.74| 1 0.00 1 1
08-02-1999 Mon 1291 0.60 I 1198.49 1 60.74 1 0,000 I 1.
7] m b

-
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Calibration




¥ Calioration Crteri

Gage flow
Total Surface Water depletion
River seepage
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Calibration Parameters

Riverbed Conductances;
Deep Aquifer Conductances/Heads;
Canal Seepage;

GW Return Flow Ratio;
Percent of Returns at Waste ways.
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Rio Grande at Alb
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Rio Grande at Alb
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Rio Grande at Albugquerque- 1996
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Rio Grande at San Marcial- 2005
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Rio Grande at San Marcial- 2002
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Rio Grande at San Marcial- 1996
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" Flow, San Felipe

San Felipe Gage

200 Mean 24.32
=~  R00 Standard Error 9175%
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siduals of Simulate

ctual

Flow, Central
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Flow, San Acacia

San Acacia Gage
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Flow, San Marcial

Number of Events, (out of 6573 total)
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Total Annual Depletions
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Actual and Simulated Seepage
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Future Work
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Future Work

Recalibrate canal and drain seepage
e New studies for canal and drain seepage
e Drain seepage study last February

Possibly change to one weighted crop

e Smaller model faster run time
Calibrate crop deep percolation %
Calibrate with new values from ET toolbox
New open-water — wetted sand method
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Questions
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