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Upper Rio Grande Water Operations Model
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Fiscal Year 2020 Overview

= US Drought Monitor

= Three Month Precipitation and Temperature Forecast
= Water Year and Operations

= URGWOM Training and Development

= URGWOM Model Updates

= RiverWare Software Updates

= Future Developments
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United States Drought Monitor

November 24, 2020

U- S- Drought Monitor December 3’ 201 9 U' S' Drought Monitor (Released Wednesday, Nov. 25, 2020)
1 i

(Released Thursday, Dec. 5, 2019)
Valid 7 a.m. EST Valid 7 a.m. EST

= Drought Impact Types:

r~ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

~ Drought Impact Types:

r~ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)
L = Long-Term, typically greater than

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

6 months (e.g. hydrology, ecology)

Intensity: Intensity:
[] None [] None

[] DO Abnormally Dry

[] D1 Moderate Drought
[ D2 Severe Drought
Author: . I D3 Extreme Drought
Richard Heim I D4 Exceptional Drought
NCEI/NOAA

[] DO Abnormally Dry

[] D1 Moderate Drought
[ D2 Severe Drought
Author: . M D3 Extreme Drought
Deborah Bathke I D4 Exceptional Drought
National Drought Mitigation Center

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. For more information on the
L Drought Monitor, go to https://droughtmonitor.unl.edu/About aspx

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. For more information on the
Drought Monitor, go to https://droughtmonitor.unl.edu/About.aspx
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Three Month Precipitation and Temperature Forecast

& 78 &

EC_MEANS EQUAL i
CHANCES FOR A, N. B
A MEANS ABOVE c
N MEANS NORMAL

B ‘HERHS BELOW
5

n% 0% s0% 0% To% 0% 90%  100% 3% 0% % 0% TN Lo 0% 100% 3% % 50% 60 % 0% 0% 100% 0% 0% % 0% TN 0%  90%  100% 3% 0% % 0% % "% 0% 100% 3% 0% 0% 0% 0% 0% 0% 100%
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Rio Grande Water Operations
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URGWOM Training and Personnel Development

Bi-Weekly Training Session:

* Marc Sidlow (USACE) provided training one- T el e i o R —— ;i
hour sessions on a bi-weekly basis for the T 3 5 L | a—
URGWOM Technical Team. Each session 4 _;/‘"_'-?: "*C—/r—i ;. | N mmrII
covered a different aspect of operation the S i » S
URGWOM model. The USBR hosted the g
training sessions and participants included e E",_.j_';.
NMISC, ABCWUA, USGS and some =, 9 i
Consultants. B .= e | = =

a =

Joint Venture Training and Development 7 == . —

Program: g ' ==

« USACE and USBR are collaborating on a more i T ! |. : T o
extensive training program designed to be 1 | ' ™ 'l---jk —
web-based and open to more interested : : T
parties.
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URGWOM Model Updates:

URGWOM Database Advancement*:

= Updating database with the most recent available data which included:
weather, gaged/ungaged flows, diversions, account storage data, and
evapotranspiration and evaporation rates;

= Combined the CO, MRG, and LRG databases into a single database;

= Compilation of seepage data for the Rio Grande and the adjacent riverside
drains throughout the MRG and the LRG.

Mountain-front Recharge Nodes |
- A

MS1 purping weis ' | | Physical Model and Accounting Model*:
T s Y B * Expanded URGWOM model into Hudspeth, Texas and Juarez, Mexico;
Oesp Aquifer Boundaries Yoo R = Added deep aquifer head objects for the MRG and LRG portions of the model.

= Added more of the riverside drain network along the Middle Rio Grande to
calibrate properly;

= Updated the database with M&I pumping rates for both the
MRG and the LRG.

*Will be incorporated into the official model at a later date.
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RiverWare Software Updates

Updates from CADSWES:

Aquifer below Groundwater . .

* Models deep saturated GW flow

Pumped Flow

Legend: -
- Deep Aquifer
H = Head Elevation

* Can solve at any timestep but does
L = Left Percolation s
e eoEton | preyious not need the entire model to solve at

A = Above the same timestep to function.

- |
= Upetream | = Eliminates the need for the MODFLOW
o pownsiream :HP model and will no longer require both
I models to account for deep groundwater
: interactions.
|

* Connects in up to 6 directions
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RiverWare Software Updates

<] Script Dashboard: Arbor Basin Operations ALL - olEN
> File Edit [ra]

Arbor Basin Operations ALL

Use this script to develop an Annual Operating Plan.

[¥] " open Cedar.Diversion Min Elevation's dialog
= Copy
¥l * Check with ISWC for Diversion Min Elevation
7 b Execute This Action
¥) * Set Transbasin Dwergon.pwersmn Regu.est‘ Execute Script From This Action
Change the Transbasin Diversion Multiplier. |
Use Value: 1.00 Open Slot: Cedar.Diversion Min Elevation
Current Value: 1.00
Execution
B H [

W‘
=

v

Status: Ready

Current Action: this script is not executing

RIVETWArE

Updates from CADSWES:

Corps Water Management System (CWMS)
Advancements on integration with
RiverWare for future modeling;

Color coded RPL warning statements
highlights a new debugging process to
utilize color coded errors in the model to
efficiently locate code source errors. This
greatly reduces debugging time, especially
on new rule sets.

Execute single action items within a script.

Added a ‘Search’ function within the Object
List.

Simulation Object List g x

Abiquiu

Sort by Type v

a

[ R R R VR VIR VR VR VRV

Objects (21 of 1362 §hown) )

Abiquiu
AbiquiuToChamitaLocalInflow
AbvAbiquiuDiversionsReach
BlwAbiquiuDiversionsReach
BlwAbiquiuToChamita
BiwEIVadoToAbvAbiquiu
ElVadoToAbiquiuLocalInflow
AbvAbiquiuDiversions
BlwAbiquiuDiversions
AbvAbiquiu

BlwAbiquiu

AbiquiuData

GREENBOOK Abiquiu v
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FY 2021 Work Scheduled

= Continued enhancement of deep aquifer objects into the official URGWOM model

= Development of URGWOM for Hudspeth*:
* Refinement of calibration for irrigation, groundwater, drains, and aquifer objects.
* New operating rules for diversions and off-channel reservoir objects.

= Hydrologic Improvements to URGWOM*:
* Collect lower Rio Chama data to recalibrate the diversion constants used in
URGWOM.
* Refinement of MRG and LRG crop types and consumptive uses to estimate local
inflows between Cochiti and Elephant Butte and Elephant Butte and Fort Quitman.

*Will be incorporated into the official model at a later date. N
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URGWOM Website

= Revised versions of the official documentation and changes to the URGWOM public site

to increase accessibility for URGWOM.

About >  BusinessWithUs ~ Missions »  Locations ~ Careers > Media » Library Contact > Coronavirus Search Albuguerque  Q,

A Missions  Civil Works

Menu
URGWOM Summary
Purpose and Need
Continued Development
Basin
Documentation
Data
Rulebased Simulation Runs
Recent Activities
Committee Notes
Technical Review
Other Websites
URGWOPS

Helpful Links
USACE
Albuguerque USACE

Water Control

US Army Corps of Engineers Albuguerque District Website Website

URGWOM Summary

The Upper Rio Grande Water Operations Model (JRGWOM) was developed using the RiverWare software application developed
by the Center for Advanced Decision Support for Water and Environmental Systems (CADSWES) at the University of Colorado at
Boulder. URGWOM is a computational model developed through an interagency effort and is used to complete simulations
with actual data or rulebased simulations using the URGWOM ruleset which is based on policy for operations of all the facilities
in the Rio Grande Basin from its headwaters in Colorado to Hudspeth County.Texas and involves the use of complex accounting
to track water specifically allocated for different water users. Various methods are included to represent processes such
ashydrologic travel times, reservoir evaporation and seepage, conveyance losses to deep percolation, river
channel evaporation, evapotranspiration by riparian and agricultural vegetation, surface water-groundwater interaction, and
municipal waste water and irrigation return flows. Note that URGWOM is NOT a water supply model, a climate model. a water
rights model, a rainfall/runoff model, a hydraulic model, or a groundwater model; although, such models may be used as pre-
processors or post-processors with URGWOM to complete evaluations for a broader range of indicators.

URGWOM is used for multiple applications. An Accounting Model application is used to complete simulations with actual year-
to-date data to track the status of accounts for individual water users. Rulebased simulations are used to prepare Annual
Operating Plans (AOPs) and for preparing other short-term forecasts of operations. The model has also been used extensively
for completing long-term planning runs to evaluate impacts of proposed actions and scenarios during
development of Biological Assessments (BAS) for Rio Grande Water Operations and for National Environmental Policy Act
(NEPA) processes to evaluate potential actions in the basin.

Data for Application

Resulting Flows, Storage Levels, etc.

Riverware

About ~  BusinessWith Us ~  Missions ~ Locations ~ Careers ~ Media ~ Library Contact ~ Coronavirus Search Albuguerque Q

‘= US Army Corps of Engineers Albuguerque District Website

A Missions  Civil Works URGWOM

Menu
URGWOM Summary
Purpose and Need
Continued Development
Basin

Documentation

Data

Rulebased Simulation Runs
Recent Activities
Committee Notes
Technical Review
Other Websites
URGWOPS

Helpful Links
USACE
Albuquerque USACE

Water Control

Documentation
User Manual

The User Manual for URGWOM provides background information on all the various aspects of the setup of URGWOM that
should be considered when setting up the different applications of the model. Discussion is included on actual operations and
factors affecting the setup of an Accounting Model run using data for actual operations. Model assumptions for representing all
the aspects of operations for rulebased simulations are also reviewed for consideration when setting up Annual Operating
Plans (AOPs) model runs or planning runs. All the various user controls in URGWOM are reviewed with references to specific
slots in the model. Specific steps are presented for setting up the master model file for an Accounting Model, AOP model, or
planning model application. and steps are also included for setting up a model run for historical operations for periodic reviews
of the model calibration. General background information on configuring a computer for using URGWOM is also included.

The Accounting Model application of URGWOM is used by the Bureau of Reclamation's (Reclamation) Albuguerque Area Office
for updating the status of accounts for contractors for San Juan-Chama Project water and other water users in the Rio Grande
Basin in New Mexico.

AOP model runs are completed with URGWOM through a current calendar year to forecast operations and resulting flows with
consideration for the Natural Resources Conservation Service (NRCS) and National Weather Service (NWS) forecasted runoff
volumes for different locations in the basin.

The Planning Model application of URGWOM is used to complete daily timestep rulebased simulations for different operation
scenarios to evaluate subsequent long-term impacts of proposed actions on various indicators including deliveries to water
users, river flows, interstate Compact deliveries and the Compact status, and the overall water budget. Past versions of
URGWOM have been used to evaluate alternatives for the Upper Rio Grande Water Operations Environmental Impact
Statement (Corps, Reclamation, and ISC, 2007b) and to complete analyses for the Population and Habitat Viability Assessment
Hydrology ad hoc Work Group (PHVA Work Group) of the Middle Rio Grande Endangered Species Collaborative Program
(Collaborative Program) for preparing a Biological Assessment on Rio Grande water operations (Reclamation, 2013).

= User Manual for URGWOM, SEP 2013 (pdf file, 2 MB)

Rules

As a result of a better understanding of potential agreements and actions in the Basin along with changes to improve the
efficiency for modeling significant changes have recently been made to the URGWOM ruleset used to set deliveries and
demands in the Basin and represent policy for operating all the facilities in the system.

= URGWOM Ruleset Documentation, 12 SEP 2013 (pdf file, 1.84 MB)

Database Management Plan

https://www.spa.usace.army.mil/Missions/Civil-Works/URGWOM/
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Questions?

Contact Information

Phillip D. Carrillo

URGWOM Program Manager
USACE Albuquerque District
(505) 342-3352
phillip.d.carrillo@usace.army.mil
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