Memorandum

To: URGWOM Technical Team Members
Date: June 14, 2021
Subject: Notes of the June §, 2021 URGWOM Technical Team Meeting

These notes summarize the items discussed during the June 8, 2021 Upper Rio Grande
Water Operations Model (URGWOM) Technical Team meeting. The meeting began at 9:00 am
and was conducted as an on-line collaboration hosted by the Corps of Engineers using the Corps’
WebEx account. All those participating in the meeting introduced themselves and their names
and affiliation are listed on the last page of these meeting notes.

This month’s meeting agenda topics include a presentation on an analysis of the Rio
Grande at Lobatos streamflow hydrographs, preliminary planning on URGWOM Technical
Team field trip site inspections and general updates on ongoing URGWOM related activities
from the Corps of Engineers, the Bureau of Reclamation, the US Geological Survey and the
Interstate Stream Commission.

Nick reported to the Team on his review and analysis of the development of streamflow
hydrographs for the flow of the Rio Grande at Lobatos, CO for use in the URGWOM models.
He reported that this work was being undertaken at the request of the Corps of Engineers. He
described the two options for the development of the Lobatos hydrographs for use in the AOP
runs; the Colorado disabled and the Colorado enabled options.

The Colorado disabled option hydrograph is based on NRCS runoff forecast volumes
which are then compared to the historic flows to determine a year of similar forecast volumes
and this year is used as the basis for the hydrograph shape. As the runoff period progresses,
historic data are brought into the model and only the time remaining in the forecast period is
estimated based on the forecast. Annual forecast volumes for flow at Lobatos are no longer
being prepared by the NRCS; only the runoff period forecast is published (usually April — July).

The Colorado enabled option hydrograph uses routed forecasted inflows at the upstream
index stations and diversion and return flows are simulated. Local inflows downstream of the
index gages are estimated. When the model assumes that the routed inflows will be adequate to
meet the delivery obligations, Nick found that the flow routed to Lobatos was less than the
Compact delivery schedule.

Nick proposed changes to the model that are based on the Colorado Rio Grande Compact
delivery schedule. The local inflows downstream of the index inflow stations are based on the
flow at the index stations, but the watershed conditions downstream of the index stations could
be drier (or wetter) than in the watershed upstream of the index stations which reduces the
reliability of the local inflow estimates. Also, the Lobatos streamflow forecast are no longer



necessary and the related initialization rule for this can be deleted. Changes to the Compact
curtailment expression slots would be necessary to ensure that irrigation season (April 1 —
October 31) diversions are controlled to ensure stateline deliveries. The proposed changes will
ensure that the Colorado Compact delivery requirement is met every year. Diversion outside of
the irrigation season, e.g., diversions for groundwater recharge until November 15, would require
more extensive changes to the model which are not being proposed at this time.

The flow at the index inflow stations (Lobatos and Mogote) used in Planning Model runs
are based on the historic data and multi-year hydrologic sequences are developed for streamflow
forecasts. Local inflow below the index stations are based on historic correlations with index
station forecasted flow. The proposed changes to the model to improve the AOP run Lobatos
hydrograph can be applied to Planning Model runs. The implementation of the changes
described by Nick would require update of the URGWOM documentation.

Miller briefed the Team on proposed Technical Team field trips. Two single day trips of
the Albuquerque and Belen Divisions of the MRGCD are proposed. Miller will circulate a
proposed itinerary to the Technical Team of the potential sites to visit on the field trips. It was
also proposed to conduct the field trip as a regularly scheduled meeting of the Technical Team.
A representative of the MRGCD would accompany the Tech Team to describe the system
operations. Carolyn suggested that the Belen Division tour be conducted first before the
available irrigation supply is depleted and the system would not be in full operation.

Lucas reported that he has received an inquiry from a former Reclamation colleague who
is pursuing a Master’s Degree. The colleague is researching the use of multi-spectral imagery
data in vegetation indices to determine if this is a viable way to estimate ground water flux in
arid soils. Lucas solicited input from Team members as to whether there is value to estimating
losses due to groundwater infiltration and possibly to provide a forecast of groundwater flux
using this method for potential use in URGWOM. Lucas requested that Team members contact
him if there is any interest from Team members in the effort.

Lucas also reported that he has nearly completed the task of adding the Santa Fe River
basin and related water resource infrastructure into the URGWOM model being used in the Rio
Grande basin study.

Dave stated that the USGS had nothing to report to the Team at this time.

Phillip reported that a representative of the Interstate Stream Commission was
unavailable to attend the meeting. Phillip also reported that the review of groundwater object
implementation being prepared by Intera is nearly complete and the results would be presented at
the next meeting of the Technical Team.



The next regular meeting of the Technical Team is scheduled for July 13, 2021 at 9:00

am, which will also be an on-line collaboration.

There being no other business, the meeting adjourned at approximately 9:50 am.
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Analysis of Lobatos hydrograph
computation in URGWOM

Hydros Consulting Inc.
June 8, 2021



Purpose —

® USACE requested that Hydros
Consulting Inc. do the following:

1. Explain the hydrograph that
shows up at Lobatos in

URGWOM AOP and Planning
runs.
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Lobatos hydrograph in AOP run when Colorado disabled
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2) Lobatos forecast computation
I.  Proposed change to Lobatos forecast computation
Ii. Is Lobatos forecast even needed in model?
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Colorado Compact Curtailment
I.  Proposed change to Lobatos compact curtailment computation

4) Conclusion
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AOP Run with Colorado Disabled e T

1) The model user must input a Lobatos

(Ap _% -
through July) and for the entire year:
SouthTharnel MortorDrain
rd InputForecastData.ForecastsApril
File Edit Row Column  Wiew  Adijust !
SouthtortonCrainRioGrande
|Fu:ureu:ast5.ﬁ.pril i ag
Value: |2?|:| IrflowsT oCone jos Atlas auces l'-.,__--.
Conejozlas auces

ag 70 50 SoAvg 30 10 CansfosRiodrande

1000 acre-ft 1000 acre-ft 1000 acre-ft percent 1000 acre-ft 1000 acre-ft
0: ThirtyMileBridge 24.00 73,00 S7.00 &7 102,00 127.00 [E1
1: WagonWheelGap 150.00 200,00 240.00 71 280.00 350.00 AbovelobatosLozses AndLag
21 SouthFark &6.00 g2.00 93.00 73 105,00 124.00
31 PlataroInflow 37.00 44,00 S0.00 Gl S6.00 65.00 -
4: Mogote 109,00 134,00 153,00 79 173.00 205,00 Localmow!mmbatm
5 RioSanAnktonioAkCrtiz 3.50 5.20 5,50 42 a.00 10,50
& RioLosPinosAkOrkiz 42,00 43.00 BE& 55.00 65,00
7T: Lobatos 124,00

_ Lobatcs
8: LobatosAnnual
[ TR e | o TIYaTe | P N N T P S T 1a1n 20 NN 20 nn 24 NN 47 nn
LobatosT oZerra




AOP Run with Colorado Disabled

Hydros
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2) The model matches these 2 NRCS forecasts with the closest historical

years

B4 HistoricalvearsFarf0PRuns Forecast

File Edit View TimeStep I/O  Adjusk

|F0recast

|Forecasts.ﬁ.pri| Selected Slot: |ComputedHist0ricaIFnrecastPerind\-‘qumes.Lnbatns.ﬂnnual | = v
value: 345 100 Walue: 184746, 446280991 arre-ft  |2007 C.E, e value: |
an 70 CanpukedHistaricalForecastPeriodvalumes ] ComputedHistoricalForecastPeriodYolumes |
1000 acre-ft 1000 acre-ft .Lobatos .LobatosAnnual . —— . | Red
acre-Ft acre-ft obatos obatosannual &
3 PlatoroInflow 37.00 44,00 MNOME MNOME MO
1971 40,034 BRIR 206,507 B 1,974 R R 1,978 R IR
4: Mogate 109.00 13400 || oo 22,342 R IR 162,260 R IR || ! : :
5: RinSanantonioAtorkiz 3.50 5.20 || 1973 348,766 R IR 520,731 R IR 2 Mall O Mal o
3 Mal O Mal &
&: RioLosPinosAkOrtiz 34,00 40,00 || 1974 33,675 R IR 121,51 R IR\ Nall O Nall O
E El
7: Lohatos 25.00 24,00 1975 278,503 R IR 466,653 R IR b -
2 Lobatosh | 155,00 173.00 1976 145,179 R IR 243,995 R IR 5 NaN o NaN o
FLebakesAnnuE : | 1a77 13,454 R IR 61,226 R IR ||° NaN . NaN .
9 RedRiverBhwFishHatchery 19,10 25.00 || yq7g 88,681 R IR 174,448 R TR z .L.i. © ..i. ©
10: RioPuebloDeTaosAt osCordoyvs 7.80 14.40 || 1979 515,357 R IR 625,771 B IR <




AOP Run with
Colorado
Disabled

3) The
hydrograph that
arrives at Lobatos
is the gaged
hydrograph year-
to-date, and then
a scaled
hydrograph from
the matched
historical year

& RIOLOBCO x +| [ <
& @ cdwrstate.co.us/tools /51
|L-:u|:uatu:us.Gage Iniflaw |L|:|I:|at|:|s
Yalue: [231,68551 cfs | Alk Units fpr 1) Yalue: |2?IZI
Lobatos [ |.ﬁ.pr 1, 1974 > $| Alk Units
Table Graph Gage Inflow
cfs
cfs
Date 1 : DISCHRG (cfs) :  ||f2i-etatsun 302,00 (g 03-21-1974 Thu 736.00 Z 0
3j28/2021 2o Tre il 233.00 G 03-22-1974 Fri 706.00 Z 0O
03-23-2021 Tue 396,00 £ 0 03-33-1974 St 67100 2 0
3/29/2021 =i O i hitzat] < 0 03-24-1974 5un £43.00 Z 0
03-25-2021 Thu 386,00 £ 0
; 03-25-1974 Mon 622,00 £ 0
3/30/2021 41 Tre b 363.00 S 03-26-1974 Tue 615.00 Z 0O
03-27-2021 Sat 346,00 £ 0
03-27-1974 Wed 515,00 2 0
3/31/2021 356 Obs* iR R & O 03-28-1974 Thu 636,00 Z 0
i 317,00 e 03-29-1974 Fri £57.00 Z 0
412021 oy || T 319.00 8 03-30-1974 Sat 692,00 2 D
e 22 = U 03-31-1974 5un 720,00 Z 0
-01- oo 20
4f2f2021 355 RiaRSZ T2 Nl 421.00 04-01-1974 Marn 760,00 Z 0
04-02-2021 Fri Fr2.98 R IR 04-07-1974 Tue 74400 7 0
4j3/2021 253 ARISRELE Sa o0Z.59 B 04-03-1974 Wed 550,00 Z 0
PR LI S ;15'58 R R 04-04-1974 Thu 400.00 Z 0
04-05-2021 Man 42.85 R IR .
4/4j2021 174 il = 04-05-1974 Fri 330.00 Z 0
¢ | DailylnflowF orecasts, RatiosdppliedToHistorica RataForSettingForecastPeriodinflows
/52021
File Edit ‘Wiew TimeStep I/'0 Adjust
4/6/2021 |Ratiu:us.ﬁ.ppliedTDHistnricalDataFanettingFLrecastF‘erindInFlst
4/7/2021 value: |0.868537051213036
/82021
lavajoRiver  LitteMavajoRiver CelMorke Lobatos RedRiverBlwFishHatchery RioPueblobe
4j3f2021 ecimal decirnal decimal decirnal decirnal decimal
1 lLOORIR 100 R IR 1O0RIR 104 R IR 1.05 R IR




AOP Run with Colorado Disabled

Hydros
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" NRCS doesn’t usually release a Lobatos forecast (probably because the
flow at Lobatos is dependent on CO diversions). The Forecast | used
earlier was made up

" Therefore, running URGWOM with Colorado disabled is often not possible

|Forecastsnpril

Yalue! |

=1

1 ThirtyMileBridge
1 WagonwheelGap

SouthFark,
PlataroInflow

Mogate
RinSanAntaoniodtCrkiz
RioLasPinosatCrkiz
Lobatos

LobatosAnnual

Forecast Exceedance Probabilities _—
Forecast Forecast  =------ Drier - ------ Future Conditions - - - - - - - Wetter - - - - =
Paint Period  Labels on chart represent volumes of water expressed inthousand acre-teet
64 73 87 102 127
Rio Grande at Apr-Sep 4_ | _7
Thirty Mile
Bridge 160 200 240 280 350
Rio Grande at Apr-Sep 4_ | *7
Wagaon YWheel
Gap 6 82 93 105 124
SF Rio Grande Apr-Sep 4_ | *7
at South Fork
ar 44 50 56 65
Platoro Apr-Sep 4_ | _7
Reservoir Inflow
108 124 153 173 206
Conejos R nr Apr-Sep 4_ | “7 >‘<
Mogote
35 521 65 ] 1
San Antonio Rat  Apr-Sep F | H
Qrtiz
34 42 48 55 65
Los Pihos R fr Apr-Sep 4_ ' Hi
Crtiz J
I—
Forecast 0% T0% 50% 30% 10% 30yr Av
UPPER RIO GRANDE o (KAF) (KAF) KAF) % Avg KaF) (KAF) E&qF]g
APR-JUL 153 23 28 17% 35 45 24
Red R bl Fish Halchery nr Questa
MAR-JUL 19.1 25 29 B5% 34 42 34
APR-JUL 16.8 23 27 87% 32 40 H
Rio Pueblo de Taos nr Taos
MAR-JUL 68 98 122 72% 149 193 7
APR-JUL 6.1 21 1.5 2% 14.2 188 158
Embudo Ck at Dixon
MAR-JUL 6.9 14 0 42% 28 42 48
APR-JUL 5.5 1286 18 43% a7 41 44
Rio Grande at Dtowt Bridge *
MAR-JUL 285 345 415 58% 490 B20 720
APR-JUL 210 300 an 58% 445 575 B35
240 310 365 425 520
Rio Grande nr Apr-Sep | “—
Del Morte
—_—

le mle o = o w

9 RedRiverBluwFishHatchery
10: RioPuebloDeTaosaklosCordovas
11: EmbudoCreskatDixon

12:
13:
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15
16
17
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Obowi

Mrlemez
TotalJemezInflow
ElvadoInflow
RicElanca
MNavajoRiver

DelMarte

a0
1000 acre-ft

54,00
150,00
66,00
7,00
103,00
3,50
34,00

TO
1000 acre-ft

73,00
200,00
82,00
44,00
134,00
5.20

50
1000 acre-ft

&7.00
240,00
93,00
50,00
153,00
.50

Soliwg
percent

a7
71
73
a1

30 10
1000 acre-ft 1000 acre-ft
10z.00 127.00
280,00 350,00
105.00 124,00
56,00 £5.00
173.00 205,00
g.00 10,50
55.00 £5.00

34.00 42.00
27.00 38.00
23.00 42.00
490.00 620,00
14.00 18.70
9.00 14.10
137.00 171.00
46.00 55.00
51.00 62,00
425.00 520,00



Hydros
AOP run with Colorado Enabled S—————

" With Colorado enabled, the hydrograph at Lobatos is based on
Colorado forecasted inflows and the Rio Grande Compact.

® Since NRCS usually doesn’t release a Forecast for Lobatos, the
following switch is usually set to 0 in AOP runs, and a Lobatos

forecast is computed by URGWOM

H InputForecastData, SwitchToUselnputForecastForlobatos_TforYes_OforMo

Fil= Edit  \iew

it |SwitchTu:uLIseInputFu:urecastFu:urLu:uI:uatu:us_l foryes_OFarMo

Walue: |EI

$£F 0.00 NONE

Show: Description

This slot is used as a switch ko use input Forecast vaolume for Lobatos,




Hydros

AOP run with Colorado Enabled ————

® Several Initialization rules compute a Forecast for Lobatos:

|Initiali2ati|:un Rules Set

Policy & Ukility Groups Report Groups

harne Index Flag Priority  On Type
El ResetForecastedInflowsForInterpolationBebweenForecastPeriods - 40P 71-75 ¢  Policy Group
A El RecordForecastInflows - 80P andfor RealTime @ Policy Group

B] recordrorecastediocalinflows b R IR &  Rule

El RecordR.atiosForSettingLocalInflowsForForecastPeriod 77 R IR ¢ Rule

B recordrorecastedinflows 78 R IR Rue

El RecordR atiosForSettingInflowsForForecastPeriod 79 R IR ¢ Rule

Bl recordremainingrunoffyolumeForlobatosannualForecastPeriod 0 R IR ¢  Rue

EI RecordRemainingR unoffyolumeForLobatosForecastPeriod &1 R IR ¢ Rule

El RecordReferencey earsForLobatosMULTIYearRuns 82 R IR ¢ Rule

B] recordreferenceyearsForLobatosFIRSTYearClosestvalume 83 R IR W Rue

EI Estimate Lobatos Apr-Jul Forecasted Yolume 84 R IR ¢ Rule

El Estimate Conejos Annual Obligation Yalume &5 R IR ¢ Rule

[B] Estimate Rin Grande Annual Obligation Yolume g6 R IR &  Rue

[B] Estimate Lobatos Annual Forecasted Yolume 87 R IR ¢ Rule

Bl pernedFrramactad nealTnFlameFare aloeadnl o atinne G R IR o e
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AOP run with Colorado Enabled

" This Lobatos forecast is based on the forecasted flow at: Rio Grande
at Del Norte, Conejos at Mogote, Rio Los Pinos at Ortiz, and Rio San
Antonio at Ortiz, and the Compact obligation tables

P —

3 = = i

=L 3
R e i oy O

Del Norte S Y ey, Y

o d frofiod g
J__?:;r__,igzg
= tLJ g
gy S S R i T
ST e iy S s s I R T et
EEESE A SIS —n b 3 [ et
Mogote B jLTj“——";C_‘i—lL f | —— e
|RioGrandeDeIiveryOingationLookup |C0nejosDeIiveryOingationLooth S
1w
Yalue: | Yalue: | s
o
R
Rio Grande Index Supply Rio Grande Delivery Conejos Index Supply Conejos Delivery E?L_f_—_.i._ N
acre-ft acre-ft acre-ft acre-ft B i ?'—_-}-L—(t-- a5y
== S T |
] 0.00 0.oo o 0.00 0.00 e A By i e G e S
SE S iy s o I
1 200,000,00 £0,000,00 | |1 100,000,00 0,00 i e (= =g
2 250,000,00 £5,000.00 ||z 150,000,00 20,000.00 > =) =
e ek N
3 300,000,00 75,000,003 200, 000,00 45,000,00 == "k LOBATOS £
—ry = e ¥ 28
4 350,000,00 86,000.00 | |4 250,000,00 75,000.00 A i, =
pS A g = :
5 400,000,00 95,000.00 ||5 300,000,00 109,000.00 A =
_J g .
6 450,000,00 112,000.00 || 350,000,00 147,000.00 N 3
7 500,000,00 127,000.00 || 7 400,000,00 188,000.00 Ty e
g 550,000.00 144,000.00 ||g 450,000.00 232,000.00 = e
7 £00,000.00 162,000.00 ||3 500,000.00 278,000.00 . G Ao
i01 SO0 000 O 1 oo oo i0 con 000 o0 e 000 00 i _L ‘_:
— _._L_ e
== - Rt
: - : i P — i - i
Rio Los Pinos at Ortiz = L. ' .=~""Rijo San Antonio at Ortiz Sas i
2 &
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AOP run with Colorado Enabled ——

" E.g.,in 2021, the 70% annual forecast for Del Norte is 424 KAF and the 70%
annual Forecast for the Conejos is 255 KAF, so the Lobatos Annual forecast
computed by URGWOM is 105 + 78 = 183 (minus a 10 KAF adjustment)

E [

|Riu:uGran|:|eDeIiveryObligatiDnLDDkup mmam |Cu:unejnsDeIiveryObligatinnLnu:ukup
Yalue: | mmam Yale: |
Rio Grande Index Supply Rio Grande Delivery Conejos Index Supply Conejos Delivery P4 InputForecastData Farecastsdgril
acre-ft acre-ft acre-ft acre-ft ) ! ! _
File Edit Row Column  Wiew just
0 0.00 0.00 0 0.00 0.00
== |Fnrecasts.ﬁ.pril
1 200,000.00 60,000,00 1 100,000.00 0.00 =
mma= Yalue: |1?3
2 250,000,00 65,000,00 2 150,000,00 20,000,00
a0 70 5
3 300,000, 00 0000 3 20000000 4500000 1000 acre-f\ 1000 acre-ft 1
4 350,000,00 86,000.00 |4 © 750,000,00 75,000.00 || & RioLosPinosAtOrtiz 34.00
5 400,000,00 5 300,000,00 109,000.00 7 Lobakos 34,00
& 450,000.00 & 350,000,000 147,000.00 8: LobatosAnnual Mahl
7 500,000.00 127,000,00 || 7 400,000.00 188,000.00 AR
g 550,000.00 144,000.00 3 450,000.00 232,000.00
9 600,000.00 162,000.00 el 500,000.00 278,000.00
inm FEN AN nn 1272 NN nn 1M cCn anm nn 2E ONN NN

= Therefore, URGWOM forecasts that Colorado will EXACTLY meet its

annual Lobatos delivery requirement



April — July Lobatos forecast w
computation Tting

" In 2021, the 70% April to July Lobatos forecast is:
* The 173 KAF annual forecast

= Minus the Jan 1 — March 31 gaged flow at Del Norte + Mogote + R.
Los Pinos + R. San Antonio (118 KAF)

= Minus the August 1 — December 31 forecasted flow at Del Norte +
Mogote + R. Los Pinos + R. San Antonio (68 KAF)

=173 - 118 — 68 = -13 KAF.

® Since we can’t have a negative forecast, URGWOM
rounds up to 5 KAF:

[T |Fn:|recasts.ﬂ.pril

:Qalue: |5

70 g
1000 acre-ft
& RioLosPinosakOrtiz 42,00
T: Lobatos

d: Lobatosannual

173.00




5 KAF is not a realistic Lobatos spring

runoff.

Before:

|Fnrecasts.ﬁ.pril

YWalue: |5

& RioLosPinosAkOrkiz
T: Lobatos

3 Lobatosannual

0
1000 acre-ft

4z.00

173.00

R =4 |Estimate Lobatos Apr-Jul Forecasted Yolurme

Set Yalue Flag: |Rules (R) e

WITH (STRING MRCSForecast JDO
= GetwholeMumberasstring ( GetMRCSForecast { ) )
WITH [STRING manth JDO
= GetMaonthasstring { GetStartDate () )
InputForecastData . { "Forecasts" COMCAT month ) [ "Lobatos" ]
MRCZSFarecask
=1IF [ GetStartDate () <= MextDate [ CompletePartialbate [@"January" . JJ
GetStartDate | )

"End Dake"
5 ¥ rRDundHDIumeTnFactDr || # RioGrandeIndexCaloulation
RioarandelndexFlowtalume {
- [Riu:uGranu:leIndexFIDw'-.-'DIumeF-:urLDI:uatDsJan-Mar () J
+ RioirandeIndexFlowyolumeForLobatosOck-Dec { )
+
# ConejosIndexCalculation
ConejosIndexFlowyolume |}
- [Cu:uneju:usIndexFIu:uwﬂulumeFDanbatDsJan-Mar () J
+ ConejosIndexFlowvolumeForLobatosoct-Dec | )
* # Assume 70% of April-Ockaber Lobatos Flow volume occurs April-Juky,
0.70000000 ,
100, 00000000 "acre-Ft"
5,000, 00000000 “acre-fr"

ELSE

Mumber ToDatke (InputFnrecastData.Fu:urecastF‘eriu:uds ["Lu:ul:uat-:us" s ] J

'|

'\

THEM




Proposed Fix

Hyd ros
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" Proposed fix: For the Lobatos forecast, URGWOM needs to convert
the Jan 1 — March 31, and August 1 through Dec 31 index supply
flows to delivery flows, using the compact tables

'R §
i [
|Ri-:uGraru:leDeliveryOingatinnLunMp |Cu:unejnsDeIiveryObligatinnLu:u:ukup
Yalue: | YWalue: |
Rio iarande Index Supphy Rio Grande Delivery Caonejos Index Supply Conejos Delivery
acre-ft acre-ft acre-ft acre-ft
0 0.0a 0.0a ] 0.00 0.00
1 200,000,00 &i0,a00,00 1 100,000,00 0.00
z 250,000.00 &5,000,00 z 150,000,00 20,000,00
3 300,000,00 75,000,00 3 200,000,00 45,000,000
4 350,000.00 G5, 000,00 4 250,000,00 75,000,000
5 400,000.00 95,000,00 5 300,000,00 109,000.00
i) 450,000,00 112,000,00 &) 350,000,00 147,000,.00
7 S00,000,.00 127,000.00 7 400,000,00 155,000.00
g 550,000.00 144, 000,00 g 450,000.00 232,000.00
9 G00,000,00 16Z,000.00 9 S00,000,00 £78,000.00
1 £EN NN AN 123 ann an CEN AN AN % AN AN




Proposed Changes

After:

El a4 |Estimate Lobatas Apr-Jul Forecasted Volurne

et Yalue Flag: | Rules (R) '

WITH [

|F|:|recasts.ﬁ.pri|

Yalue: |?5.8 1000 acre
T0
1000 acre-ft
& RioLosPinosAkortiz 42.00
7: Lobatos m
&: LobatosAnnual 173.00

STRING MRCSForecask ] [l
= GetWwholeMumberasstring ( GetNRCSForecast () )

WITH (STRING month J al8]
= GetMonthasstring { GetStartDate { ) )
InputForecastData . | "Forecasts” COMCAT month ) | "Lobatos”

MRCSForecast ]

=1IF fGetstartDate { ) <= MextDate [ CompletePartialDate [@"Januar‘;.-'", J THEM

Mazx

GetStartDate )
MumberToDatke [InputFDrecastData.FnrecastPeriDds ["Lu:-l:uatu:us"J ] ]
"End Date"
RoundYolumeToFackor | (# RioGrandelndexCalculation 1 s
{ TableInterpolation | CompactCaloulations, RioGrandebeliveryObligationLookup ,
0.00000000 ,
1.00000000 ,
RinGrandalndexSupplyyalume { )
- [Riu:-Granu:leIndexFIu:uw'-.-'culumeFu:urLu:uI:-atu:-sJan-Mar (@] J,
+ RinirandelIndexFlowyolumeForLobatosoct-Dec )
@"t"
+ # ConejosIndexCalculation
TableInkterpolation [ CompactCalculations, ConejosDeliveryObligationLookup ,
0.0a000a00 ,
1.00000000 ,
ConejosIndexsupplyviolume )
- [Cu:uneju:usIndexFIu:uw'-.-'DIumeFu:urLu:uI:-atu:-sJan-Mar (@] J,

+ ConejosIndexFlowivolumeForLobatosoct-Dec { )
l "t
* 3 Assume 70%: of April-Ockober Lobatos Flow volume ocours April-Juky,
l 0.70000000
100, 00000000 "acre-Ft"
5,000, 00000000 "acre-Ft"




AOP run with Colorado Enabled

Hydros

==

" We need to fix the Lobatos forecast in case it is ever used

®" However, whether it's computed or not, the Lobatos forecast isn’t
currently used (when Colorado is enabled):

ﬂ InputForecastData SwitchTolUselnputForecastForlobatos_1forYes_0forMo

File  Edit  Wiew

|SwitchTDUseInputFDrecastForLDhatos_lFDr’fes_DFDrND

Yalue: | 1

4F| 1,00 NOME

Shiow; Description

[This slot is used as a switch ko use input Forecast volume For Lobatos.

ﬂ InputForecastData, SwitchToUselnputForecastForlobatos_1forves_Oforfo

File Edit  iew

coog |5Witl:|‘|TDL|SEInDUtFDrEEastFDrLDhatDS_lFDI"T'ES_DFDI‘ND

Yalue: ||:|

£+ 0,00 NOME

Shiow; Description

This slat is used as a switch to use input Forecast volume Far Lobatas,

|Furecast5.ﬁ.pril

YWalue: |?5.8

1000 acre

& RioLosPinosAkOrtiz
T: Lobatos

& Lobatosannual

T0
1000 acre-ft

42.00

173.00

No effect on model results




AOP run with Colorado Enabled

" The red-highlighted initialization rules could be disabled in all model
configurations, and the yellow-highlighted rules could be trimmed
down.

" However, the Lobatos forecast is a good reference

|Initializatinn Rules Set

Palicy & Ukility Groups Repart Groups

Mame Index Flag Priority  On Type

hd El RecordFaorecastInflows - A0P andjor RealTi... @  Policy
[B] recordForecastediocallnflows 76 R IR & Rule
El RecordratiosForSettingLocallnflowsFor ... 77 R IR ¢  Rulke
[B] recordrorecastedinflows 78 R IR @ Ruke
El RecordratiosForSettinglnflowsForForec... 79 R IR ¥  Rule
B recordremainingRunoffyolumeForloba... S0 R IR @  Rule
EI RecordRemainingRunoffYolumeForloba... 81 R IR ¥  Rule
El RecordReferenceYearsForLobatosMULT .. 82 R IR ¢ Rule
[B] recordreferencevearsForlobatosFIRS . 83 R R & Ruke
El Estimate Lobatos apr-Jul Forecasted o, 94 R IR @  Rule
[ Estimate Conejos Annual Obligation vol... &5 R IR @  Rule
EI Estimate Rio Grande Annual Obligation ... 2l R IR ¥  Rule
El Estimate Lobatos Annual Forecasted vol . 57 R IR ¢ Rule




Hydros
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AOP run with Colorado Enabled

" Particularly: Initialization Rules 86 & 85 write to a slot that isn’t used

by any rules or DMIs, so these rules and slots might be considered for

deletion:

E object: |LobatosData
E 86 |Estimate Rio Grande Annual Obligation Yolume
Set value Flag: [Rules (RY  ~ Slats Methods Accounts Accounting Methods Attributes Description
WITH { STRIMG NRCSForecast = Getwhalshumberasstring ( GetMRCSForecast () ) oo | |
WITH ( STRING month = GetMonthasstring ( GetStartDate () ) ) Do June 12, 2021 || @
LobatosDiata, Rio Grande Estimated Annual Obligation [ ] = RoundvolumeToFackor { ( RioGrandalndesFlowtaln
LobatosData. Rio Grande Estimated Annual Obligation From Table Before Adjuskment [ ] = RoundvolumeToFackor] Slat Marme Walue Unit=
LobatosDaka, Rio Grande Estimated Inde: Supply [ ] = RoundvolumaYeFactor ( RioGrandelnde:xsupplyvolume =
LobatosData. Rio Grande Estimated JanuaryMarch Delivery [ ] = RoundWslumeToFactor ( RioGrandsIndesElowd Lobatosannualyolume 125,133.16 acre-ft
) ) ) _ - = )
LobatosDiata, Rio Grande Estimated CctoberDecember Delivery [] RoundWhslurmeToFactar { RioGrandeInde::Flol LobatosForecastPeriodYalume 38,028,79 acre-fr
B FPL Viewer - nitalzation Rules Set Estimated Lobatos Annual Volume Based on Upstream Object Mal acre-ft
Fle Edit Rule Statement  Wiew = . i .
Estimated Lobatos Forecast Period Yolume Based on Upstream Object 35,028.79 acre-ft
Estimate Conejos Annual Obligation Yolurme E3 = . . .
Estimated Lobakas Daily Flow Based on Upskream Object cfs
) : A —= .
E 85 |Est|mate Conejos Annual Obligation Yolume LobatosEstimateBasedonCerro fs
Set Walue Flag: | Rules (R) v Fl :
owReductiondmount 100,00 cfs
WITH (( STRING MRCSForecast = GetwholebumberfsString { GetNRCSForecast () ) J 0o . . -

WITH (STRING mortth — XTSI 6 Rio Grande Estimated JanuaryMarch Delivery 63,300,000 acre-ft
LobatosData.Conejos Estimated Annual Obligation []= RoundvalumeToFackor { ( ConejosIndexFlowyaolume { Rio Grande Estimated OctoberDecember DE"'-.-'E!F';.-' SUJ?UD.UD acre-ft
LobatosData. Conejos Estimated Annual Obligation From Table Before Adjustment [ ] = RoundvolumeToFactor
LobatosData, Conejos Estimated Indes Supply [ ] = RoundvolumeToFactar ( ConejosindesSupplyvaume (), 1 Rio Grande Estimated Annual Obligation 95,700.00  acre-ft
LobatosData. Conejos Estimated JanuaryMarch Delivery [ ] = RoundtalumeToFactor { ConejosIndesFlowolume . . . . .

LobatosData, Conejos Estimated OctoberDecember Delivery []= RoundyaimeT oFackar { ConejosindexFlowal Rin Grande Estimated Annual Otlhl;latltll'l From Table Before F'.d]LIStI‘l'IEI'It 104’?00'00 acre-ft

END WITH Rio Grande Estimated Index Supply 424,000.00  acre-ft

EMD WITH
Conejos Estimated JanuaryMarch Delivery A0,000,00  acre-ft
Conejos Estimated OckoberDecember Delivery 23,000,00  acre-ft
A Conejos Estimated Annual Obligakion 74,500.00 acre-ft
Conejos Estimated Annual Obligation From Table Before Adjustment 74,500.00  acre-ft
Conejos Estimated Index Supply 255,200,000 acre-fk
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AOP run with Colorado Enabled S

® So if Lobatos hydrograph has nothing to do with Lobatos forecast,
how is hydrograph at Lobatos computed in an AOP run?

®" The Lobatos hydrograph is based on:
1. Forecasted inflows above Lobatos
2. Compact Tables

- il |
E . . . LY I |RioGrandeDeliveryOingationLookup I |ConejosDeliveryOingationLookup
LesPines Diversion_Llana LesPincs Diversion_LosFinos Sandrboni D00 ===
- == Yalue: | mmam Yl |
Rio Grande Inde:x Supply Rio Grande Delivery Conejos Index Supply Conejos Delivery
) acre-ft acre-ft acre-ft acre-ft
LozFinosSandrtbonio
® u] 0.00 0.00 u] 0.00 0.00
-

FicLosPinosstortiz L s Pings Diversionfe ach Ll ano LosFimosCiversiork. each_LgsFlings 1 200,000.00 60,000.00 1 100,000.00 0.00
- 2 250,000,00 65,000.00 ||2 150,000.00 20,000,00
3 300,000,00 75,000.00 3 200,000,00 45,000.00
4 350,000,00 &i6,000,00 4 250,000,00 75,000,00
5 400,000,000 5,000,00 5 300,000,000 109,000,00
& 450,000.00 112,000.00 & 350,000.00 147,000.00
7 500,000,00 127,000.00 7 400,000.00 188,000.00
RicS ansAntoricftCrtiz g 550,000,00 144,000.00 8 450,000.00 232,000,00
g 600,000,00 162,000.00 9 S00,000,00 Z78,000,00
10 £E0 000 00 1 O00 00 10 o0 ann 00 £ 000 00




== Yalue: |

1) Forecasted Inflows and Local Inflows

in CO

® In AOP runs, many local inflow locations in Colorado use the Forecast
year from a different location. For instance:

Hydros

\___/"_‘\
:___ﬂ

|Reference‘fearF-:urDtherLlRG'u'u'OMInputLu:u:atiu:unsMappedTDFnrecasthcatiDn

' MorthClear CreekBelowContinentalR eseryaoir

' ClosedBasinProjectCanal

» MorthiChannelMortonDrain

i LocalInflows sk agoniheelGap

» LocalInflovwsakDeliorte

» LocalInflovwsAkMontetiska
v LocalInflowsakalamosa

' LocallnflowsToRinGrandestlaSauces

i LocallnflowsakMogote

i LocallnflowsToSanantonioRiveratManassa

v LocalInflows ToConejosAtLasauces

i LocalInflowsakLobatos

4=

» LittleMavajoRiver

1 Galisten

i MortbFloodwayChannel
+ SouthDiversionChannel

: RioPuerco

. T TSR R,

1=Lobatos, Z=Lobatosannual, 3=RedRiverBwFishHatchery, 4=RioPusbloDeTaosAtLosCordovas, S=0kowi, 6=MrJemez, F=ENadoInflow,
A=RinBlanco, 9=MawvajoRiver, 10=0DelMorte, 11=ThirtyMileBridge, 12=\WagonwWheel5ap, 13=Maogate, 14=RinSanantanioftOrtiz




Hydros

Local Inflows between Del Norte and

\—_,//—'—'\—\
Lobatos use the Del Norte forecast year |
L. Del Norte
e e 1 SR
== I o i 5 s VR
e e 2,
e i_—_'-_’{:_i._p
=
L.,
_—Z:Ti___gf—-_;?g__f__“_ Monte Vista
- e
. | —_Alamosa
=f'—=|-_.__i:__;f__,r’__J_—’—__?9__?;_:p o i.i,":L-.
== == e
= = ey o L SN -zClosed Basin
Lﬁ_f__rﬁ__tm_}_ﬁ N. Norton Drn =
P g
e
sl =% “La Sauces
gy :f"\i_ = Lobaijas S

Even though these Local Inflows are downstream (up to 90 river miles) of
Del Norte, they use the Del Norte forecast
* because there is no other option: can’t use Lobatos (no NRCS forecast)
or Otowi (affected by Rio Chama)



Hydros

Local Inflows between Del Norte and ——
Lobatos use the Del Norte forecast year Consylting

« |If the Del Norte forecast is high, this means the Local Inflows between Del
Norte and Lobatos will also be high, which means the flow at Lobatos will
be high.

« In 2021, Del Norte was flow was forecasted to be 71-78% of average:

I
forecasts
I 150% (KAF) % of average
January | 400 78%
February | 400 78%
March | 365 71%
April | 365 71%

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/co/snow/waterproducts/basin

« However, NRCS predicted that Lobatos flow would be approximately 40%
of average*

*https.//www.nrcs.usda.gov/wps/portal/nrcs/main/nm/snow/waterproducts/basin/
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3) Agricultural diversions in Colorado —

® The CO agricultural curtailment percentage mentioned earlier ensures
that Colorado exactly meets annual Lobatos delivery obligation

E? Object; |CnmpactCalculatiDns

Slats Methods Arccounts Accounking Methods Akl

|.ﬁ.pril 1, 2021 il $|

Slok MNare
RioGrandePercentaliocatableDelivered
RioGrandelserInputCompact CurtailmentPercentage
RioGrandeCompactCurtailmentPercentage
FractionCf 100004AcreFtBUffer Credited ToConejos
Conejosldser InputCompactCurtailmentPercentage
ConejosCompackCurtailmentPercentage

" However, in recent AOP runs, annual delivery obligation not being
met, even while CO ditches diverting



acre-ft

3) Agricultural diversions in Colorado —

Cumulative Lobatos Gage Inflow
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= Default AOP Run = 173,000 acre-ft === CompactCalculations.TotalObligation



3) Agricultural diversions in Colorado

" Propose the following changes:

BEFORE

|Riu:uGrandePrDjectedObIigatiDnFDr\’ear

===t value: [52228.1576810128
End of timestep, current timestep only

Ewaluation Time:

Ewaluation Range: Run stark to run finish (Skep: 1 D&Y
IF { IsFirstTimestepofvear { ) OR IsMal CompactCalculations, RioGrandeProjectedObligationForyear [@"t -1" ] ) THEM

TableInterpalation { CompackCalculations , RioGrandeDeliveryObligationLookup

ELSE
CompackCalculations, RioGrandeProjectedObligationForyear [@"t -1"

ERD IF
- [ 100000000

ELSE

EMD IF

RinGrandeIndexFlowyolume { )

IF i’ IsFirstTimestepofyear )
\ QR Isklahl CompactiCaloulations RioarandeProjectedObligationForvear [@"t - 1"

iy

- CompactCalculations. FractionOf 1 0000AcreFtBufferCredited ToConejos [ ]
* 10,000, 00000000 "acre-ft"

CompackZalculations. RioGrandeProjectedObligationForear [@"t -1 ]

)

0.00000000 ,
1.00000000 ,
kCl:umpal:t':all:ulatiuns.Ril:uGranl:IeF‘rl:uje-:l:edNaturaIizedDelNDrteFIDanr\“ear []J J
"
- [ 100000000
(- CompacktCalculations. Fractionof 10000AcreFtBufferredited ToConejos [ ] } AFTE R
*10,000,00000000 "acre-Ft"
* CompackCalculations. RioGrandeProjectedObligationCorrection ["IiflnalNu:urI:E"J ] ——rr |RiDGrandEF‘rDjEctedOingatiDnFDr‘."ear
"slope" _——
+ iZompackCalculations, RioarandeProjected QbligationCorrection ["IZ:uEEII‘-.II:url:E!"J ] = | | atre]
"intercept” Evaluation Time:  End of timestep, current bimestep only
Evaluation Range: Run start to run finish (Step: 1 DAY)
THE
)




Hydros

3) Agricultural diversions in Colorado —

" Propose the following changes:

BEFORE

|Cuneju:usF'ru:ujectedOI:uIigatiu:unFDr‘r'ear

Walue: |43E|89.843?2254E|1

Ewaluation Time:  End of timestep, current timestep only
Evaluation Range: Run skart ko run finish (Skep: 1 DAY)
IF { IsFirstTimestepOfyvear () OR IsMaM CompactCaloulations, ConejosProjectedObligationForyear [@"t -1" ] ) THEM
TableInterpolation | CompactCalculations. ConejosDeliveryObligationLookup ,
0.00000000 ,
1.00000000 ,
SsumFlowsTovolumeskipMal | PlatoroInflow, Inflow |
FirstTimestepOfyear ),
@"24:00:00 December 31, Current Year"

# Platoro to Mogote losses are constant in kime and by Flow, so kable look up indices don't matker

100000000 ] AFTE R

+ PlatoroToMogotel ossesAndLag: Losses, Yariable GainLoss Coeff Table | "Season 97,
"Flow Range 1"

=== |Cone]'0sPrnjectedOhIigationFnr\"ear

+ sumFlowsTovolumeskipMal | LocallnflowsAtMogote . Local Inflow ,

@', == Yalue: | | acre
@"24:00:00 December 31, Current Year" uation Time:  End of timestep, current timestep only

+ SumFlowsTovolumeSkipMal | RioLosPinosAkCrtiz, Gage Inflow | Lation Range! Run start ta run finish (Step: 1 DAY)
RoundDateToTimestepEnd ( @"24:00:00 April 1, Current Year" ), IF ( IsFirst TimestepOfvear () ]
@'24:00:00 October 31, Current Year" {u Ot TsMahl CompactCaloulations. ConejosProjectedtbligationForear [ @'t -1 ] )

+ SumFlowsTovolumeskipMal | RioSanAntonioAtOrtiz, Gage Inflow | h ConejosIndexFlawvalume { )
RoundDateToTimestepEnd { @"24:00:00 April 1, Current Year" }, - CompactCalculations, Fractionof 1 0000AcreFtBUFferCreditedToConejos [ ]
@"24:00:00 October 31, Current Year"” *10,000,00000000 "acre-ft"

" ELSE

- CompactCalculations, Fractiondf 10000AcreFtEufFerCrediced ToCanejos [ ] CompactCaleulations. ConejosProjectedtbligationForvear [@'t - 1"
END IF

*10,000,00000000 "acre-ft"
ELSE

CompackCalculations, ConejosProjectedObligationForear [@"t -1 ]




acre-ft

Hydros

3) Agricultural diversions in Colorado =

Consulting

Cumulative Lobatos Gage Inflow
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= Default AOP Run

edited Obligation Slots = == 173,000 acre-ft === CompactCalculations.TotalObligation
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3) Agricultural diversions in Colorado
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Consulting

Lobatos .Gage Inflow

& i &
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—-cdited Obligation Slots
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Vv v 3\ v v v
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—CO disabled, Lobatos fecst input



AOP Run Conclusion

® Once all of these proposed changes are made, the Annual Compact
Obligation will arrive at Lobatos, as Marc had mentioned.

" URGWOM seems to model everything as accurately as possible,
given data availability

" However, the model user may choose to manually input their own
inflow hydrographs, for many reasons, e.g.,

1) They don’t agree with the timing of the URGWOM-computed hydrograph,
since the pattern is based on a historical year

2) They don’t agree with URGWOM'’s assumptions that CO will meet the
compact requirement. They may want smaller Inflows.

3) They many not agree with URGWOM'’s assumptions that many of the
Colorado local inflows are based on the upstream Del Norte forecast

4) They many not agree with URGWOM'’s assumption that all CO diverters
try to divert 100% of their water right from April 1 — Oct 31 (except when
curtailed by compact restrictions)



Planning Run

® Marc was also interested in how the Lobatos

hydrograph is computed in Planning Runs

® Same as the two types of AOP runs, except that instead
of using Forecast years, CO inflows are based on a

user-input table:

" These year-sequences can be randomly generated, and
1000s of long-term planning runs can be run to evaluate

a variety of possible futures.

1
2
3
4
3
4]
7
a
g

n

Year
Simulation #

N R = L ) R O TR

2004
1333
1391
1978
1333
1978
1330

2 SimYear3

1982
2007
1388
1977
1381
1381
1877

Tracel

1978
1386
1375
2002
1381
1382
2000

Trace2

2007
1386
2002
1951
2004
1392
1392

Trace3

1983
1387
1351
1983
1388
1384
1339

EE ]

Traced

1983
2007
2000
1983
1388
1357
1333

EE ]

Traces

1353
2000
2006
1973
1385
1375
1339

an=

Traceg

1381
2000
1387
1591
1332
1333
1581

Trace?

¢
|Histu:uricalYearTnF‘IanningVear
value: |1983

Planning Year  Historical Year

MOME NOME
1] £,021 1,966
1 2,022 2,011
2 2,023 1,977
3 2,024 2,003
4 2,025 1,986
5 2,026 1,986
& 2,027 1,999
7 2,028 1,995
g Z,0:29 2,005
9 2,030 1,982
10 2,051 1,977
11 2,032 1,975
12 Z,033 2,010
13 Z,0354 1,960
14 2,035 2,010
15 2,036 1,994
. o e L




Questions?



