Water Rights Accounting



New Accounting Model

e New Technology: 1979 versus 2011
— Faster processors
— Faster graphics
— Larger, faster, memory
— Larger, faster, disk storage

e Common Application

— Use single application to build and run different
accounting models for each river basin.

* Jransparency



Software and Hardware Requirements

Build an accounting model

e MS Windows XP or MS Windows 7 operating
system

e ESRI ArcGIS Desktop 10
e Arcinfo license
Run an accounting model

e MS Windows XP or MS Windows 7 operating
system

Modify the code
e MS Visual Studio 10



Differences

e Graphical interface
 One application, many models
e Relational database not a Text File

e CHinstead of FORTRAN

e Storage model and Accounting model
combined into one model
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ArcMap Extension

21|
Select the extensions you want to use.
[0 30 Anatyst
[0 ArcScan
[0 Geostatistical Anabyst
[0 Maplex
[0 Metwork Anabyst
[0 Publisher
[0 Schematics
[0 Spatial Anahyst
[0 Tracking Anahyst
WaterRights Accounting MX Extension
Description:
30 Anahyst 10.0
Copyright ©1955-2010 ESRI Inc. Al Rights Reserved
Provides tools for suface modeling and 30 visualization.
About BExtensions Close




Building A Model

* ArcGIS Map is a graphical user interface used
to build an image of a model.

* The image provided in the ArcGIS Personal
Geodatabase is used to construct a MS Access
database used to run the model.

e ArcGIS is not required to run the model.



What does it look like
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Accounting Network
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Edit Storage Accounts

e
—Storage Accounts
Parent iﬁzﬁﬁt Water User Mame Type =
4 1 JACKSON LA . | Jackson Lake ... | ReservoirSA e
2 PALISADES Palizades SA ReservoirSA
3 PALISADES ... |Palizades User... | UserSA
4 PALISADES Palisades WWS | First ToFill -
Add to Allocation Order
—Storage Account Space
StoragefccountlD | DataDate /| Space Fill Evapor: = |
3 14172001 247000 664029 ] -
2 14172001 1200000 632933 ]
3 14172001 51855.2 29210 ]
4 14172001 256708.7 ] ]
5 14172001 50000 52150 ] -
1| | 3
—Storage Allocation Order
Order £ itcoc'zgfrt Allocation Type MadmumAllocation =
15 0 ]
16 1] 0 ht
¥ Use Default
Save | Cancel |
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Edit Rental Pools

[Ell Rental Pool Leases -3 x|

Rental Pool  Water User
Renter | Private I Supphfl Contract I StorageAccount I

Lease ID £ E::ltal Renter Eceg::.lrm ali;a:ljrrt Priority Balance Start Date =
Upper 5... | Milner A m o 1/1/2002
3233 Upper S... |LOER... 13 0 1/1/2002
3234 Upper S... | Milner 114 0 1/1/2002
3236 Upper S... | Milner 115 0 1/1/2002

3237 Upper S... | Milner 52 0 1/1/2002 —
3240 Upper S... [F-M LU 20 0 1/1/2002
3244 Upper S... | TWIN... 25 0 1/1/2002
3245 Upper S... | TWIN... 27 0 1/1/2002
3246 Upper S... | TWIN... 23 0 1/1/2002
3243 Upper S... | NRT... 320745 & 0 1/1/2002
3250 Upper S... | MILN... 500 16 0 1/1/2002
3251 Upper S... | MILN... 1600 H 0 1/1/2002
3252 Upper S... | MILN... 24035 18 0 1/1/2002
3254 Upper S... | MILN... 24.1 43 0 1/1/2002
3256 UpperS... |[A&E ... 1201.8 46 0 1/1/2002
3258 Upper S... | MINL.. 3750 44 0 1/1/2002
3262 Upper S... | MINL.. 3750 40 0 1/1/2002
3263 Upper S... |CALL ... ol 252.6 39 0 1/1/2002
3265 Upper S... |PARS... 12 7 0 1/1/2002
3267 Upper 5... |guess & 300 B8 o 1/1/2002
27 Upper S... |ABER... 76513 65 0 1/1/2002
3274 Upper S... [AZO.. 236 62 0 1/1/2002
3275 Upper S... |GREA... 481 61 0 1/1/2002
3277 Upper S... |GREA... 1418 59 0 1/1/2002

| 3278 Upper S... |GREA... | I 60.1 67 0 | ‘I,-"I,-’ZDD‘I_Ij

4 3

New RentalPool | Wiater Users oKk [ Cancel




Edit Water Rights

Edit Water Rights for Diversion 9636
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WaterRight | POD Diversion Storage Rate Volume
1D D D Account Limnit Limit

3 45 5636 0833 0
e 170 85 3636 300 0
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381 178 3636 1.18 0

395 184 3636 32 0

4 187 9636 32 0

47 195 3636 12 0

5784 207 3636 1.04 0

5825 226 9636 118 0

[3:173 290 opan g 0
Rate Limit Wolume Limit
438.833 0
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Output Options

Choice of many different reports

Output user selected values to a relational
database

Graph input
Graph output
Import data from other sources



Report Options

Report

Allocation Report

lw| DebugReport
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[ ] InstreamFlowReport
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[
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Bl
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Cancel |
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Debug Report

Uppersnake
11-01-02
Reach Summary For Jan 02, 2001
reach name reach natural natural storage loss natural storage natural storage measured natftlow
gain Tlow infTlow inf Tow rateflow loss Toss outflow outflow outflow storec
date cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
‘onant Creek
512 Discharge 5* Jan 02 0. 00 0. 00 0. 00 0.00 0.00000 0.00 0.00 0. 00 0. 00 0. 00 0. 0C
illow Creek
524 Discharge 5* Jan 02 0. 00 0. 00 0. 00 0.00 0.00000 0.00 0.00 0. 00 0. 00 0. 00 0. 0
trong Creek
525 Discharge 5* Jan 02 0. 00 0. 00 0. 00 0.00 0.00000 0.00 0.00 0. 00 0. 00 0. 00 0. 0
i Tue Creek
526 Discharge 5% Jan 02 0. 00 0. 00 0. 00 0.00 0.00000 0.00 0. 00 0. 00 0. 00 0. 00 0. 0
nake River
532 Nedr Moran Wy 5 Jan 02 409. 00 409, 00 409, 00 0.00 0.00000 0.00 0. 00 0. 00 409. 00 409, 00 409, 0L
813 Near Alpine wy S  Jan 02 991.00 1400.00 931. 00 409.00 0O.00000 0. 00 0. 00 991. 00 409.00 1400.00 0. 00
510 Near Irwin ID 5 Jan 02 833.70 2233.70 1824.70 409.00 O, 00000 0.00 0.00 1824.70 -764.70 1060.00 0. 0
L3230 Near Heise ID 5 Jan 02 420.00 2653.70 2244.70 -7&4.70 0O.00000 0.00 0.00 2244.70 -764.70 1480.00 0. 0
527 Below Dry Bed Canal 5= Jan 02 0.0 2653.70 2244.70 -764.70 0.00000 0.00 0.00 2244.70 -1004.70 1240.00 0.0
E28 AL Lorenzo ID 5 Jan 02 -490.00 1605.06 2244.70 -1004.70 0.39516 BBF7.02 -397.02 1357.688 -607.68 750.00 0. 0
448 Mear Menan ID 5* Jan 02 -1800.00 1152.43 3I670.89 -1120.8%9 0O.70588 2591.22 -791.22 1079.67 -329.67 750.00 0. 0C
580 NR Idaho Falls 5 Jan 02 1210.00 2362.43 2289.67 -89.67 0O,00000 0.00 0.00 2289.&7 -89.&7 2200,00 0.0
541 near shelley 5 Jan 02 200.00 2588.43 2500.26 -100.2& 0O.00000 0.00 0.00 2500.26 -100.2&6 2400.00 0. 0
£a4 at Blackfoot 5 Jan 02 -400.00 2157.03 2500.26 -100.2&6 0.16667 416.71 -1&6.7 2083.55 -83.55 2000.00 0. 0C
551 NR Blackfoot 5 Jan 02 -100.00 2049.18 2083.55 -83.55 0.05000 104.18 -4.18 1979.37 -79.37 1900.00 0. 0C
LC2 at Neeley 5 Jan 02 2227.16 4466.33 4396.53 -79.37 0.00000 0.00 0.00 4396.53 -4019.53 377.00 0. 0C
o000 nr Minidoka S  Jan 02 230.11 4696.44 4626.64 -4019.53  0.00000 0. 00 0. 00 0. 00 500. 00 500.00 4626.64
555 at Milner 5 Jan 02 -2.00 4677.66 0. 00 S00.00 O.00400 0.00 2.00 0. 00 498. 00 498. 00 0. 0
In-named Stream
535 Discharge 5% Jan 02 0. 00 0. 00 0. 00 0.00 0.00000 0.00 0. 00 0. 00 0. 00 0. 00 0. 0
ainey Creek
536 Discharge 5% Jan 02 0. 00 0. 00 0. 00 0.00 0.00000 0.00 0. 00 0. 00 0. 00 0. 00 0. 0C



Storage Report

Apr 16, 2012
STORED WATER BY RESERVOIR STORAGE ACCOUNT Jan 02, 2001 (ACRE-FEET)

5torage Acccount S5PACE ALLOCATION STORAGE USE EVAPORATION FILL
100 EXCESS USE 0.0 0.0 0.0 0.0 0.0
100 USER STORAGE 0.0 0.0 0.0 0.0 0.0
98 UNACCOUNTED FOR. STOR 0.0 1138.5 1138.5 0.0 0.0
98 USER S5TORAGE 0.0 0.0 0.0 0.0 0.0
1 JACKSON LAKE 5A B47000.0 665204.1 10.8 10.8 665193.2
1 USER. STORAGE 547000.0 665204.1 10.8 0.0 665193.2
14 JACKSON LAKE LTF 0.0 0.0 0.0 0.0 0.0
2 PALISADES S5A 1200000.0 10.32 10.32 633269.1
2 USER. STORAGE 891436.1 9.8 0.0 603713.2
3 PALISADES USERS 5A 51855.2 0.5 0.0 29209.5
4 PALISADES WWS 256708.7 0.0 0.0 346. 4
12 PALISADES LTF 0.0 0.0 0.0 0.0
5 HENEYS LAKE 5A 90000.0 545.5 0.0 51672.8
5 USER. STORAGE S0000.0 £45.5 0.0 51672.8
& ISLAND PARK 5A 150204.0 115.0 0.0 E5E69E, 4|
& USER. STORAGE 150204.0 115.0 0.0 66638. 4
7 GRASSY LAKE 5A 15204.0 0.0 0.0 9206.0
7 USER. STORAGE 15204.0 0.0 0.0 9206.0
= RIRIE LAKE 5A BOS00.0 0.5 0.5 7
= USER. STORAGE BOS00.0 0.5 0.0 7
9 AMERICAN FALLS 1672590.0 698316.9 11.32 11.32 698305.6
9 USER. STORAGE 1672590.0 698316.9 11.3 0.0 698305.6
11 AMERICAN FALLS LTF 0.0 0.0 0.0 0.0 0.0
10 LAKE WALCOTT 95200.0 45724.8 0.7 0.7 45724.1
10 USER STORAGE 95200.0 45724.8 0.7 0.0 45724.1
15 UFPER SNAKE RENTAL P 0.0 0.0 0.0 0.0 0.0
15 USER S5TORAGE 0.0 0.0 0.0 0.0 0.0
16 FREMONT-MADISOMN RENT 0.0 0.0 0.0 0.0 0.0
16 USER STORAGE 0.0 0.0 0.0 0.0 0.0

TOTAL 41506958.0 21996395.6 153z2.6 33.6 21937863.0
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™ write User Cutput |Mo UserTimeseries table selected
Edit

| Save |
Load

Reporting Period

|1 3: Frequency

[ez12008 =] stant
[4212008 ¥ Eng

—User Data Table

No UserData table selected

Save |
j New |

ISeIed User Data Table

Database

IC:\Pngram Files\DVWRWaterRights Accounting\Data Data Directory

ISeIect mdb for user timeseries Database Mame

Browse |

l_ Create Mew Default Database

Save |

‘Write Restart Values to Database

UserOLrtertl Results | Reports |

Press "Stat" to begin Exit

User Output

File  Edit

=10l x|

- [ BranchDiversion 1=
=1 [ Natural FlowDiversion

-] [12] StreamReach MaturalFlowDiversion 12

-] [13] StreamReach MaturalFlowDiversion 13

-] [15] BranchReach MaturalFlowDiversion 15

- J [16] BranchReach MaturalFlowDiversion 16

-] [17] StreamReach MaturalFlowDiversion 17

-] [18] StreamReach MaturalFlowDiversion 18

- [ [19] WaterBody 1 MaturalFlowDiversion 15 |-
-] [20] WaterBody 1 MaturalFlow Diversion 20

=~ [ Matural Flow Diversion

-] Target Allocation

- [ Annual Target Allocation

- [ UnaccountedForStorage Used
-] Storage Used

- ] DownstreamFlow

- ] Watural FlowAvailable X

-] Matural Flow Available

- ] RemainingBranchDiversion

- [[] Remaining Diversion

- [ [21] WaterBody 1 NaturalFlow Diversion 21 - [ StorageMade
-] [22] WaterBody 1 MaturalFlow Diversion 22 -] StorageDiverted

- [] InstreamFlow Diversion - [] Matural Flow Diverted

- ] Instream Flow - [ Volume Used

- [] PoirntOf Diversion -] VielumeRemaining

- ] RotationCredit Diversion - [ StorageDeliveryLoss

- ] HydroPowerlnstream - ] Anrual Flow

- ] HydroPowerDiversion -] Travel Time

-] SourceDischarge - ] TimestepDate

- [] ExchangeDiversion -] TimestepFow Cfs

- ] Minimum Flow [ Lag

- [[] StreamFlowBlock

- [[] SourceDiversion

- ] Pump

- [ CombinedDiversion

E Dliverzinn j

| Monday . Apil 16,2012 x| Span Reset | Apply |

| Monday . Apil 16,2012 =] g Save |  Close |




Graphical Output

=101 %]

‘u"iew User Time Series

. File Graph Timeseries

=l [w] Uppersnake. UserTimeseresData
- [#] UserData Table

DataTable ¢ | PropetyMame | TimesereslD | Mam

ILlpperSnake.Llser'l"lmeseﬁesData.j Add |
ILlserDataTabIe j Add | - -

Remaove | Clear All | [T Mew Graph Close All Graph Close




Graph Input

WP Properti

IR

P

Diversion  Water User | Monitoring Point | Zoom  Help

"Diversion MonitoringPoint |Water Rights I StorageUse I

—Monitoring Point

Monitoring Points(1)

IF.'—".F!I\-1EF!S FRIEND C

FARMERS FRIEND CANAL

Timeseries ID 13037980 Name 13037980
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-0l x|

F

Add New
700 T
. —e— 13037380
—Missing Values
560
Timeseries(1)
Max Missing Values 420
P
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140 T
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Import Tools

RI=I

File  Enterprise Data PCODs  Spatial Data  Filter Snap  Timeseries  Copy Reaches

.Spatial Data Enterprise Data | Water Fights I PODs I Season | Nodes | Water Use Fitter | Time Seres I MNetwork I Measurements I

SitelD ‘ WRA_SDID POD_SDID Right1D BasinMNumber Sequencehlun;
b—m 6571 6571 425550 65 11061
e 13250932 6779 6779 203869 65 6591
13250932 6779 6779 552559 65 22477
13250572 16714 16714 575806 65 22760
13250572 16714 16714 577804 65 11261
13250572 16714 16714 533803 65 7461
13250530 17487 17487 121584 65 2019
13250560 18846 13846 355540 65 5459
13250245 24326 24326 203830 65 i
13250245 24326 24326 203839 65 &
13250217 1287 N287 203871 65 10337
13245584 37481 37481 606101 65 23092 -
‘| | o
wiater Rights
I SN mdb Select
Changes | load | —
Co

Close

i




Import Old Accounting Model Data

# =10l ]

File  Import Missing Values

Data Base | Selected Timeseries | Missing Timeseries | HST Format |

HST Data
HST Data File |D:"-."v’|sual Studio Projects’\WaterRights AccountingData Browse
Diate Filter Missing Data
Start Date : j Interpolation Method :Iv
End Date j Max Missing Days 0 3:
I~ Filter by date range. ™ Check Missing
™ Interpolate

Timeseries Filter

| Defaut |

™ Filter by time series ID

No Rows Imported

Output Data Base

¥ Create New Default Database [ Over \rite

Directory | Browse
Database Name | New
DataTable | ﬂ




Water Right Model Options

Kelly C

| T —, [t S . | ;.f‘:}ﬁ .
Jgﬂ%
Data | Optons oy
F‘mjec| Model Options ] Allocation Model
| Report Options Algorithms
BRIDG Water Right Model
Storage Model
Evaluate |
Storage Accounts
one,
T

—Lag Ophons
" Calculate Lag From Flow
¥ No Lag

" Read Lag From Database

—Peniod Of Use
Start End
Jan 1 - IDec 3 vl

—Simulation Period
Start End
| 1/ 2/2001 =l |r2/30/2002 =l

—Allocation Options

200 = Maximum [terations

Alocation Model
IF‘riol'i’ryNIncatinnModel j

Alocation Algarithm
IF‘riol'i’ryNIDcatinnNgoﬁthm j

—Save Data To Disk

|355 j ‘winte Frequency (days)
" \wirite to DataBase
" \rite to Xml Files

Accept Cancel |




Run Options

|5l Model

File Graph Output Run

Dailyvalues

=10]x

Project Data  Options

| Daily Values Fun | User Qutput I Mass Balance Graph I Project Run I

—Watch List

0 I MassBalanceEmor

ﬂ ‘wiatch List Properties

—Runtime Options

™ lgnore Measurement Errors
[” Ignore Warnings

[V ‘Write Reports

[T Use Averaging

[~ Storage Rights Last

™ \write User Data

| Distribute Excess Use

¥ | Distribute Unaccounted For Stored
¥ Use Reach Loss

I¥ Default Allocation Order

—Meodel Time Pericd

Start Date I 1/ 2/200

EndDate  [12/30/2002

=
=

UserOutput |

Results |

Reports |

Start |

| Step |

Press "Start’to begin

Exit




rojected Data

A =100 ]

File Graph OQutput Run DaiyValues ProjectData  Options

Daily Values | Run | User Output | Mass Balance Graph  Project Run |
Projection Period

Model Start Date | =l

Projection End Date | Monday . December 30, 2002 ﬂ

™ Project Allocation

UserDutput| Results | Reports |

Start | | Step |

Press "Stat" to begin Exit
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