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Utah Lake-lordan River Basins
average annual streamflow and
diversions (1941-807

(Modified from Utah Department of
Matural Resources, 1997h)
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Bear River Basin awverage annual streamflow and diversions (1 841-90)
Iy (Modified from Utah Department of Natural Resources, 1992)

Weber River Basin average annual
streamflow and diversions (1961 -00)
(Modified from Utah Department of
Matural Resources, 1997¢)

EXPLANATION
[] Stream storage, reservoir, or lake
= Inflow

43 Dizchargs

18 Awerage annual stream flow or discharge,
in cubic feet per second

180 Average anmnal diversior, in cubic feet per
second

~ Power dam
Storage or diversion dam

—¥— U.5. Geological Survey streamflow-gaging
station

— — — Estim ated flow
Water-quality sampling site
1 D. Integrator
OT Indicator
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IWRM Approach

Building a core model to support
management decisions

Common platform
Evaluate scenarios
Communication tool
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The Challenge

Balance the details
with structure to
answer the right
management
questions

AND provide
flexibility for adding
additional detail and
functionality in the
future
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'.  The Challenge

“ < Rooted in
'~ accepted
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GSL IWRM Model Vision

s . Develop a tool that will help clarify

the relationship between Great Salt
Lake water levels and salinity and
potential changes in the lake and its
watershed.




GSL IWRM Model Purpose

. Describe changes in GSL/Watershed

that impact GSL water level/salinity

. How do changes effect the lake’s

resources

. Foundation for addressing future

challenges

. Communication tool




Issues ldentified

Watersheds GSL
1. Climate (e.g. drought) 1. Mineral extraction
2. Water Diversions 2. Infrastructure change
— Bear River, ASR 3. Duck club and other
3. Population dynamics iImpoundments
— Land use 4. Ecological stressors
— Density/water demand (e.g. Phragmites)
L — Water conservation/reuse 5 Link to GSL
L, 4. Infrastruc.ture Management Plan
¢ Hgs 5. |Inter-basin transfers
S8, 0 6. Water supply/development
y 7. Return flows
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GSL IWRM Model Outputs

Watersheds GSL
1. Water budget to GSL 1. Water Level
— Available & imported water 2 Salinity
= Tkl seonstimpien 3. Water budget factors
2. Saltload to GSL (e.g. inflows, ET, precip,
abstraction)
«  Water distribution * Socio-economic
- Water delivery/diversions  + Ecological
« Water use * Link to GSL
- Reliability Comprehensive

Management Plan




GSL IWRM Model - Communication

'+ Stakeholder Tool

Inputs (dials, knobs):

— Watershed - landuse, density, demand, climate
— GSL - abstraction, impoundments, phragmites
Outputs:

— Statistics
— Time series output to Excel

. Public Information

-« Website posting simulations results
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Supporting Infrastructure

TECHNICAL
INFRASTRUCTURE

= Facilities
* Technology
+ Metworking

+ Technical Support

BUSIMNESS
INFRASTRUCTURE

+ Decision Making
* Pracess Design
= Information/Cemmumcation
« Accounting/ Budgeting

* Measurement/Feedback

S50CIAL
INFRASTRUCTURE

* lab Design

» Recruitment,/Selection
= Learning Environment/Training

» Performance Assessment/

Campensation
Cantered Consulting
ritemational, LLC




~“*% Communication during
' %% . .+ Website

- Stakeholder Group
.+ —lInformed on development
A ¢ 0 — Provide suggestions

— Read reports
#7W  —Attend meetings
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(PLANATION

e, Teservoir, or lake

— — — Estimated flow
10 ‘Water-quality sampling site
Int: T
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WATER RESOURCE

ANAGEMENT MODEL =

GSL Modeling Past & Present

/~ USGS GSL Model Evolution \

»Predict future trend of salt balance
*Investigated upsizing culverts
ESWACR -Model period - 1965-1972

» Updated model for causeway improvements, high water levels,
desert pumping

1 997 «Improved capabilities for water/salt balance
»Model period - 1980-1986

*Updated water and salt balance relationships/data
1 99 8 *Model period — 1980-1998

UPRR/USGS GSL Model USU/USGS GSL Model
*Address UPRR Causeway Modifications IOl V-2 0k V28 -Address Evaporation Basin Expansion

I\
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Integrating Existing

GSL Models into Core Lake Model

UPRR/USGS GSL Model

~ Updated inflow hydrology through 2012
~ Updated UPRR causeway interactions
~ Calibrated through 2012 lake data

Features to be Added

~ Inflows distributed to the correct bay (4)

~ Interactions between Bear River/
Farmington Bays with South Arm

~Water/Salt Balance for all 4 bays

~ Interface added to allow for
visualization of results and linkage to

core GSL IWRM Model

t

—~

~

—~—

~ Accepted for use in GSLM EIS

—~

Updated USU/USGS GSL Module

Built using USGS GSL Model as core engine
Improved precipilalion scenarios

Option to select from 3 evaporation
scenarios, including new Mohammed 2012
method

Updated groundwater inputs

Incorporates bathymetry of all 4 bays
Allows for evaluating impact of evaporation
pond withdrawls and bathymelry changes

Flexibility added to allow for changes in
scenarios without changing USGS code
Uncertainty analysis



Core Lake Model

. . Challenges

"'+ —lInteractions between bays

— Bathymetry i
- Addressing changes from e >

evaporation basins

— Salinity
* Precipitated salts

AT  Incoming vs extracted load

T
i I.'i::-'I.:-Iﬁ

=Apk » Two brine layers
— Integrating wetlands

. 'GREAT SALT-LAKE

CENEP'-,‘I.\!ATER RESOURCE
 MANAGEMENT MODEL =




Core Lake Model - Wetlands

— Goal — what are
the depletions -
ET?

— Use state map of =~

: : @..m.-mmm
iImpounded/fringe
wetlands

. —Vegetation class

3
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River Basin Models

e - Key objective:

- . Characterize how S e %
... changes in the e

; Modche [ USUIUSGS
.». . watershed may change G\ Mol

%ﬁandﬁ

. flows to Great Salt Lake £

Lalt Lafe g
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g River Basin Models

Key challenges:

' 1.Defining key variables
. and scenarios

2.Balancing appropriate
level of detail to meet

4, Objectives e

oy ki &
4
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i, el e
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GREAT SALT LAKE
INTEGRATED WATER RESOURCE :
. MANAGEMENT MODEL™ Source: UDWR
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Approaches for
River Basin Models

Option A: Water Balance Models
— River basin summaries

— Planning area level analysis
» Population, land use, and water use information
» Climate information
« Water supply/demand balances
« Some management information

Option B: River Basin Management Models
— Same as above, plus ...
— Major water infrastructure and operations simulation
— Allocation and water rights characterization
— QGreater detail at water provider levels

Options have implications on budget, schedule, and
policy overlap




Jordan River Module

 Several basins

- Existing GoldSIM
models

— Valley-wide model,
2007

— Salt Lake
City/Farmington Bay
model, 2014

{éﬁ,_  Riverware

&% 1 operations model by
‘. 'GREAT SALT-LAKE
s Source: UDWQ

- MANAGEMENT MODEL "~




BASIN
SUPPLIES AND LEGEND

IMPORTS
T EXISTING

FUTURE SUPPLES | _ FUTURE
GROUNDWATER
RECHARGE

¥
DEEP
GROUNDWATER
FARMINGTON WELLS
BAY A

SECONDARY
WATER

CONSUMED, PRECIFITATION ;l;
GROUNDWATER CONSUMED F

e
o WIVIA WETLAND ” DEMANDS
COMPLEX -

NEWSTATE
WETLAND COMPLEX

AG RETURN

H
5

[
DEEP AQUIFER

WASTE WATE R

BURNHAM WETLAND LOWER J h
COMPLEX RIVEH

ALL RETURN

INFILTRATION GW RETURM

WIELLS

NORTHWEST OIL DRA

4 ﬁ AMBASSADOR |‘

WETLAND COMPLEX £

RUDY WETLAND
COMPLEX

SHALLOW

PRECIPITATION SHALLOW
GROUNDWATER

CAMNAL DIVERSIONS

Wi EFFLUERNT
TRIBUTARIES AND
STORM DRAING
MAT URAL Gy
INFLOWY
GV RETURN
SW RETURN

==t

NORTH POINT WEST
WETLAND COMPLEX

NORTH POINT
] CAN
™~ COMSOLIDATED CANAL SURPLUS AL UTAH LAKE RELE ASE

GILBERT (ALSD BASIN SURPLY)
BAY

JORDAN RIVER

GOGGIN DRAIN

2007 Jordan River Return Flow Stu

_MANAGEMENT MODEL
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Weber River Module

- Several options

* Dr. Rosenberg
has already
combined some
models

* Mostly operations
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Bear River Module

- Dr. Rosenberg has started
to combine models

* Mostly Operations
* Will need to add WY and

EOXPLANATION
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~'_ What will we have at the end?

« Model that will allow the user to
evaluate various
scenarios, change [E—hsk=

Fracsoral Avea for AQM

input, understand == =rn

‘Start Habiat year
Model Initial Conditions. %
= Habstat Sairety Tasget
Star of the HychologyY . imaLl
, i Avea for Habeat
il Sea Concentration (mg) achon for Hateiat Retun Flow
Use Sea Water for Haditat
Model Resalts

Eimen #) Sainty(mgll  TxpesedPayafaces) | AMDelreens

TEGRH Ep:)N_i\:I'ER RESOURCE
MENT MODEL .



. 2. Model Scoping Plan

... 3. Core model development

oy " Approach to Developing the
* % GSL IWRM Model

%“"”‘ < 1. Defining objectives

— Phase |

— Phase I

—

uuuuuuuu
---------

w7 A% : ;
+%wn + 5. Customization

Phase Il




2015 2016

Mar Apr May Jun Jul Aug :Sep :Oct Nov_ Dec |Jan Feb, Mar Apr May Jun Jul

| FAASE] PROJELT TORMLELATION PHASE Il - MODFL DEVELOPMENT :
| _OPTIONAL PHASE Il TASKS

P o= = - - - - - —-am mm m mm o mm omm o mm m

We have assumed up o 6 additional months
to complete the profect if Optional Task 9 is
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How can you participate?

We want your input!

Website:
Please sign up for mailing list at website

If interested in joining the journey please
sign up for the Stakeholder Group
Contact Jeff DenBleyker:

— Ph: 385-474-8515

— Jeff.denbleyker@ch2m.com



Questions

%% -+ General questions/clarification?
1 .+ What information do they need from the model
for making a decision?

~+ How could GSL IWRM Model results be
- presented?

/4 .+ Technologies or data to be included?
bl - What future applications do they see for the
~ tool?
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