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Q&A

Interview with Alberto 
Quiroz, Megan Wiley Rivera, 
and Steve Nebiker

Adapting to Climate Change Through Dynamic Reservoir Operations

Increasing water demand and shifts in 
water  availability due to climate change 

present challenges to water system oper-

ators. To help operators face this change, 

WRF published Dynamic Reservoir Opera-

tions: Managing for Climate Variability and 

Change (#4306) in 2014. Dynamic reservoir 

operations (DRO) are operating rules that 

change based on the present state of a sys-

tem, such as storage levels, current inflow, 

and/or forecasted conditions. Dynamic 

operations tend to be effective because 

they depend on diverse variables, providing 

utilities with more information for operating 

their systems to meet objectives under varying conditions. 

In North America, SUEZ, with support from HydroLog-

ics, Inc., recently found success implementing DRO in the 

Hackensack River Basin.

WRF sat down with Alberto Quiroz, Master Planning Man-

ager at SUEZ, and Megan Wiley Rivera and Steve Nebiker 

of HydroLogics, Inc., to learn more about DRO at SUEZ.

Alberto, tell me about yourself and your role at SUEZ.  
Alberto Quiroz: I’m the Master Planning Manager for 

SUEZ’s North American utility operations. For 5 years, I 

have led the development of master plans for our utilities 

throughout the United States, providing a comprehensive 

evaluation of capital investment needs, including water 

supply evaluation and all improvements required to ensure 

our utilities meet regulatory requirements and best man-

agement practices.

Can you tell me about the Hackensack River Basin and 
explain what led SUEZ to implement DRO there? Quiroz: 
The Hackensack River Basin, located in New Jersey and 

New York, consists of four reservoirs with total capacity 

of 13.9 billion gallons and multiple raw and finished water 

diversions. Until 2012, we managed that system using oper-

ating rules developed in 1997. Since then, system demands 

and water allocation permits have changed, 

and we wanted to optimize our use of the 

river and reduce the frequency of reaching 

drought triggers.

We needed a new way to manage this 

critical resource, and one of the reasons 

we hired HydroLogics was because of the 

DRO research they were conducting on 

behalf of the Water Research Foundation. 

The fact that HydroLogics collaborated 

with WRF increased their credibility with 

our stakeholders.

When did SUEZ begin the DRO project? 

Quiroz: SUEZ started working on its DRO project in 2012, 

but the first year or two was spent looking at the models 

and data that we had. In 2014, as we were reviewing our 

data, the WRF/HydroLogics project, Dynamic Reservoir 

Operations: Managing for Climate Variability and Change 

(#4306), was published. That report had case studies, 

definitions, explained the challenges of DRO—having it 

all documented in one place was valuable. Climate change 

was one of the things addressed in the report that SUEZ 

will have to tackle in the future. The report helped us 

understand the principles and benefits of DRO.

Our pilot began in 2015. Water utilities, in general, are 

risk averse for good reason, in terms of health, fire protec-

tion, and compliance, etc. One of the challenges of being 

so risk averse is that sometimes we are slow to adapt. I 

think SUEZ has moved relatively quickly within the water 

industry. In other industries, taking two or three years on 

a project like this would be too long, but for water utilities, 

two years is relatively fast.

After the SUEZ DRO pilot began in 2015, how long did it 
take to see benefits? Quiroz: We began the DRO pilot in 

spring of 2015, and that summer turned out to be very dry. 

We had a drought watch that year, and in 2016 we had a 

drought warning. The timing worked out really well. We 
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saw the benefits almost immediately. DRO 

eliminated the guesswork and allowed us to 

make data-driven decisions to improve the 

timing of our drought response and made 

the system more resilient.

The Hackensack DRO pilot allowed us to 

reduce pumping and energy costs from out-

of-basin diversions. Compared to reservoir 

operations under the 1997 operating rules, 

we saved approximately $90,000 in 2015. 

Model simulations indicate that extended 

implementation of DRO will further reduce 

costs. For example, full adoption of DRO 

(i.e., probability-based triggers for all deci-

sions) in 2015 would have saved SUEZ an 

additional $70,000. A greater reliance on 

DRO will reduce costs without compromis-

ing water supply reliability, but it should be 

noted that the cost associated with diver-

sions and demand restrictions are extremely 

weather dependent.

Because of these improvements, SUEZ 

recognized our team with a North American 

Innovation Award in 2016.

Based on the success of the Hackensack 
DRO pilot, has SUEZ expanded DRO to 
other areas? Quiroz: Not yet. SUEZ has, 

however, expanded DRO to include all the diversions 

within the Hackensack River Basin. The pilot began with 

us just using DRO for our largest diversion. We liked it, so 

we expanded it to the other diversions.

We also manage and operate Jersey City’s water system 

on behalf of the Jersey City Municipal Utilities Authority. 

We have proposed similar DRO work for them, which they 

are considering implementing.

Let’s talk about the #4306 project for a moment. Since 
HydroLogics led the team that conducted that research, 
can you explain its focus? Megan Wiley Rivera: DRO has 

existed for a long time, but the #4306 project brought the 

existing guidance together and made it easier for people 

to implement. This project showed the places and ways 

that DRO had been used, but we also wanted to push it 

forward. DRO is like a spectrum—you can think about it 

as more dynamic or less dynamic. When we started the 

project, if you tried to average how dynamic current reser-

voir operations were, it would have been around, say, 50%. 

Through this project, we were hoping to encourage the 

use of more dynamic operating rules to push 

that average closer to, say, 70%. We were 

also trying to emphasize the benefits of 

DRO for people who were looking at climate 

change adaptation. The project produced a 

final research report as well as a Reservoir 

Operations Development Guide.

During this research, we determined that 

applying diverse types of forecasts (hydro-

logic, economic, demand-based, etc.) to 

reservoir operating rules could result in the 

most significant benefits. SUEZ was able to 

take this guidance and implement it, so in 

many ways, they are the ideal case study for 

dynamic reservoir operations.

Steve Nebiker:  I would add, like with the 

SUEZ project, the benefits are usually seen 

very quickly, giving operators more confi-

dence in operations, and simplifying deci-

sion-making when they get into drought sit-

uations. Alberto can now run the forecasts 

live as they get into a drought and inform 

the group of what the reservoir forecasts are 

saying. We’ve come up with drought trig-

gers that are tied to the forecasts. Very few 

utilities use forecasts in their operating rules. 

Other utilities that we have been working 

with buy into the value of a forecast—it is just a question 

of whether they go the extra yard and establish drought 

triggers based on those forecasts. Some utilities are in the 

process of doing it, but SUEZ did it all in one shot.

Where do you see DRO headed in the future? Nebiker: I 
talk to utilities all the time, and I’m seeing a definite uptick 

in interest level with utilities wanting to use forecasts.

Wiley Rivera:  There is a new consortium of organizations, 

including the U.S. Army Corps of Engineers, that has an 

initiative called “Forecast-Informed Reservoir Operations.” 

After the last drought in California, some of the operators 

saw that right before the drought hit, their old rule curves 

had them vacate a lot of storage that they could have 

had going into that drought. That experience made them 

consider the possibility of looking at more sophisticated 

forecasts, or being able to deviate from the rule curves 

based on the forecasts. They have one pilot study finished 

and are starting some others.
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