Steven Nebiker, HydroLogics |
Tim Skarupa, Salt River Project

../

Advancing the Management WRRC Brown Bag Seminar
f Water R . . .
e University of Arizona

March 2, 2018 '
M LOGICS

Dol 0™1 0 g | C S

Columbia, MD . Raleigh, NC o Portland, OR . Boston, MA



HydroLogics (www:hydrologi

Small Firm, Big Reach
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- An abstraction of some reality
« You can test the “goodness” of the
comparing it to the real world (resea

« You can attempt to predict the futur w.f’ ‘
past) using the abstraction (management moc
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Types of Models

et
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- Empirical (e.g. regression or neural |
- Mathematical cause and effect mode E"”
hydrodynamic models) - physical

« Structural models (e.g. the USACE SF B v Mod;
models - sometimes)

« Human behavior models (e.g. economic mod
0ASIS) ‘
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Competing Needs
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You-Must Know What Matlers =

- Simulation models don’t tell you what m
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« You need metrics - performance

——

- Displays that allow quantitative or qualita;
comparisons between alternatives
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Metrics Allow’fou to x rTII-f'

— __5#_
« Energy ,
- Food e —
- Water

_ Value Added

— Supply reliability
— Flood Control

— Recreation

~ Power —
-~ Food

« Getting the metrics right is most of the battle
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Days with some shortage
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Consecutive-day shortages
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Travers stage below 853.5 meters (problems with pump intake irrigation
withdrawls)

=
=
[=]
o
@
-
v
v
=]
-
=]
o
w
-
1}
-
—
c
-]
bl
-
Y
-8

Columbia, MD Portland, OR




Average annual power revenue
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Glenmore recreation season (5/1 to 9/30)
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Bassano Flow Classification
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Number of days across entire record
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: e
Simulation Modetls and Dispute RESOTUHON

-

It’s a process

Performance metrics are the key

— Encourages stakeholders to think about whe
— Helps stakeholders understand each other’s n
— Builds a basis for communications '
Build credible tools \
— Vet data, science, and assumptions, educate partlcl AN
— Involve stakeholders directly

Provide a common and equally available method for
evaluation

— Level the playing field |
Encourage collaboration -
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Total Exp

Cost: $0

Existing Storage Appr
Muni and Ind Water Quality Rest-of-System
Pool (%) Pool (%) Pool (%)
-~ -~ -~
Wildcat | 55 —1 [ ro= [o = }
Base: 55% = Base: 45% Base: 0%
Base: 81,000 AF
St E ion: Pool Rise (%) | 0 A
Moraie xpalnSI-o;s%oo ise (%) Neu: 81,000 AF
ax Expansion: Cost: $0
Muni and Ind Water Quality Rest-of-System
Pool (%) Pool (%) Pool (%)
-~ -~ A
Jayhawk | 60 = | a0 = [o = “
Base: 60% Base: 40% Base: 0% .

Base: 44,000 AF
New: 44,000 AF

Storage Expansion: Pool Rise (%) 0

Max Expansion: 10% Cost: $0
Muni and Ind Water Quality Rest-of-System
Pool (%) Pool (%) Pool (%)
- - - \
Shocker | 76 =il | 24 7= [o T\
Base: 76% Base: 24% Base: 0%

Base: 62,000 AF
New: 62,000 AF
Cost: 50

Storage Expansion: Pool Rise (%) | 0

Max Expansion: 20%

No Paols Check to Turn

Off Pools

(8] Turning off pools has the effect of treating
stored water as available for call by any user.

= Water Quality

= Muni and Ind

= Restot
System

= Waler Quality

= Muni and Ind

®Restof
System

= Water Quality

® Muni and Ind

m Restof
System

Port

New

New Mainstem On-stream Reservoir
Haskell Lake

Check to Enable 1

New Tributary On-stream Reservoir
Baker Lake

Check to Enable ®»

Support Municipal Demands | W |

Operations

Size (AF) | 30000

Min Size: 2,000 AF
Max Size: 60,000

Cost: $85M

New Pumped Storage Reservoir
Hornet Lake

Check to Enable ©

Approximate Total Cost: $85M

Ceevsrmasasinens

askell Lake:

Winterfell
(Longleaf)

a
(Option)
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/ Hlvokwldi
waterdecp

Volantis x
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ey
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Hornet Lake i
ped Storage Option) j d
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Conservation
Demand Reduction {%)

Municipal | 0 :

-
Industrial | 0 =

l and,

Approximate Total Cost: $0

Description

No demand reduction.

No demand reductions




Drought Exercises

Output Information
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Dynamic Reservoir Operations: Reservoir Operations Development

Managing for Climate Variability Guide: The Theory and Practice of

and Change Developing Reservoir Operating Rules
for Managing Multiple Objectives

,<;‘~\*‘DYNAMIC RESERVOIR OPERATIONS
b SUPPOR'I' SUSTAINABLE WATER -
‘ MANAGEMENT

LD RJRCE AUTOMATION
S Streamlines Water
.Q  Service Restoration

TASTE AND 0DOR
| We Judge Water Using Our -
‘;. Senses In Surprising Ways

Report #4306a Report #4306b

Subject Area: Water Resources and Environmental Sustainability Subject Area: Water Resources and Environmental Sustainability
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Figure 1. DRO Information

A variety of information is used to meet a utility’s DRO objectives.

> Snowpack » Antecedent conditions (e.g., first,
second, or third year of drought)
» Forecasts—long and short term
(hydrology, meteorology, demand,
economic, etc.)

» Time of year
» Climatic
conditions
.g., ElI Nin
» Inflows (e-8 e

» Demand level
» Water treatment and » Electricity prices/demand
pumping costs » Water quality conditions

» Environmental conditions

» Current reservoir » Fish spawning

» Groundwater level storage » Instream flow requirements
» Water quality » Water temperature

conditions

cCotumbia, mdromAWWA Opfleqw magazine, March 20164 , o &



- ""

o N S~ ————
[C:\Wor

k\Hackensack_OASIS_March2015\plots\Simulation\Wanaque_Diversion_hist_NJStorage.mdb]

, — -

Limits of §§ahc—hi€§ - #
e

-




e IEe

{ | _

\

\

Portland,

Jbserved

4

o o o o o o
o0 ~ © LN < o

(%) @28e1015 N

Columbia,




£
v
oo
e
O
[
(2]
-
=z

15-Jul 29-Jul 9-Sep 23-Sep 7-Oct 21-Oct 4-Nov 18-Nov 2-Dec 16-Dec  30-Dec

25- to 75-Percentile 5-to 10-Percentile Max

Zone A Zone IV
e Observed

E 90- to 95-Percentile

Median Min
Zone IVA Drought Warning Drought Emergency

Portland, 1]




Trigger for Wanaque

Probability of Being Above (%)
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Trigger: 40% probability of reaching 60% Storage in 12 weeks
- If green line crosses horizontal black line on the right of vertical purple line -> Turn Wanaque On

(27 mgd Winter/48 mgd Summer)
- If green line crosses horizontal black line on the left of vertical purple line -> Keep Wanaque Off

: ; : T ; ; : L E :
25 30 35 40 45 50 55 60 65 70 75 80
Probability of Being Below (%)

85 90 95
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NYC DEPARTMENT OF ENVIRONMENTAL PROTECTION Planning, Create short-term ensemble simulations

2 for operational guidance, or long-term
. Operatlons runs for capital planning, rule testing,
pera’uons upport 00 SUDPOt  and cmate chango sesasamert

Hazen and Sawyer led development of the Operations Support Tool (OST) to help NYCDEP

meet the challenges of operating its 19-reservoir water supply system. OST is a data and OASIS is dynamically
modeling system that integrates near-real time data and ensemble inflow forecasts with finked to CE&(:’IUA%"‘(’”
reservoir operating rules and simulation modeling. NYCDEP uses OST to guide reserv:i‘l: 12 ?::ptuz
reservoir system operations decisions that reliably deliver 1.1 billion gallons the impact of water

g v, quality on system
of high quality water daily to over 9 million people. operations.

Operations
Model

The core of OST s
an OASIS model of
New York City's water

HOW it supply system and the
Delaware River Basin.
works

R )

1
§

Data

feeds % YGD?F: NYC Water At the helm
OST integrates - < in i DEF.‘ s Supply System
near-real time y s Y 28
data and < )
ensemble : B y | 9% o 2 -
hydrologic o7 . ‘ P B The OASIS-W2 model
forecasts ) | [l - simulates daily

¥ reservoir operations

and water quality.
Operators run what-if
scenarios to select

E 16 . operations that best
series data management y i Lot meet reliability, quality,
system provides automated = w " environmental, and
(and manual) data quality control. - ,, - cost objectives.

Multiple users can access the
system concurrently to review
data inputs, create simulations,
and analyze results through a
user-friendly interface and
interactive dashboard.

Ensembile inflow forecasts provide powerful
look-ahead capability to analyze future system storage
levels, operating costs, and environmental performance.
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