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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 > Time of year

(hydrology, meteorology, demand, - c"";f’t"c
economic, etc.) con |t|ons,"
(e.g., El Nino)

» Inflows

» Demand level
» Water treatment and
pumping costs

» Electricity prices/demand
» Water quality conditions
» Environmental conditions
e
B
B

AR N

» Current reservoir
storage

» Water quality

conditions

Fish spawning
Instream flow requirements
Water temperature

» Groundwater level




DRO: Dynamic-Reservoir Operations:

Dynamic Reservoir Operations: Reservoir Operations Development

Managing for Climate Variability Guide: The Theory and Practice of
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for Managing Multiple Objectives
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HydrolLogics Experience in North America

I~ HyDROLOGICS |

Legend

o<

Municipalities using OASIS
software for planning &
operations

€

River basins where OASIS
software has been used for
collaborative modeling,
hydropower relicensing,
planning, and/or operations
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States with an OASIS
software license
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Suez WaterNew Jerséy e —_——

- Serving nearly one million reS|dent {

A

Hackensack River Basin —

. New model needed to deal with operation.
— Growing pressure from NY regulators to 1
use of NJ supply -

— Safe yield changes in the main backup suppl
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Schematic of Hackensack OASIS'I\'ZIA:E)”aeI

Map Legend
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Storage (pct)
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Limitations of “Static” RUIES"
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Trigger for Wanaque

Probability of Being Above (%)

| ——
Trigger Not Met | Trigger Met
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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
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Outcomes

- 20-year old rule curves replaf; with
forecast-based triggers —

+ Results
- Summer: More aggressive action to preserve
~ Winter: Less aggressive action to reduce cost

» »; ‘_

-

- NJ regulator embracing forecasts as way of improv
regional operations e —

- 2015 Innovation Award from Suez North America ﬂ' -
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Suez runs OASIS in operations mode

- Inputs starting conditions, like inflows and storage

- Runs forecast and produces recommendation
termn Status and Probability-based Rules for SWNJ sueez

Date! September 23, 2016
Total Storage S8.8%
NJ Storage 47.4%
Lake DeForest 75.5%
Current Month Precipitation (inches) 0.65 17% of historical monthly average
YTD Precipitation (Inches) 24,72 57% of historical annual average
Current Month Runoff/Rainfall Coefficient 0.37 Precipitation that mu it to reservoirs
Current Month Precipitation Needed to Offset 7 days of Oradell Withdrawals 1.51 Inches Assumes No Diversions
i-day Probabilistic Precipitation 2 0.5-in <1% Very Low
\-day Probabilistic Precipitation 2 1.0-in <1% Very Low
<1% Very Low
] 0.75 - 1.00 inches
S Drought Monitor for Bergen County:  Moderate Drought
ought Manitor far Rockland County:  Moderate Drought
: Watch

Probability-based

Recommendation Legend

@ = No Actlon
W = Take Action

Local Diversions

GD [May-Oct])

Activate PYWC & Drought Alert

Drought

Management

Drought Emergency




Conclusions

- Planning and operations are |mprove Nrot
dynamic rules |

Systems models are needed to develop and.
Implement the rules -

- Forecast-based rules reduce the uncertainty
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