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How does CO-OP manage under uncertainty?

Uncertainties are present over 
vast range of time scales

Effective management requires 
collaboration!

?
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Uncertainty 
Time scales for CO-OP management

12 hours

1 day

9 days

1 month

6-12 months

20-60 years Long-term horizon: forecasts for infrastructure planning

Short-term horizon: forecasts for reservoir releases

Medium-term horizon: forecasts for operational decisions
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Why was the CO-OP system established?

• Growing concerns about Washington 
metropolitan area (WMA) supplies

• Historic Potomac River low flow in 1966

• Nudge from Congress via WRDA 1976

→ Potomac River Low Flow Allocation 
Agreement (LFAA) signed in 1978 to provide 
formula for emergency water allocations

→ Water Supply Coordination Agreement 
(WSCA) signed in 1982 – aiming to prevent 
emergency shortages
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A cooperative solution

• Water Supply Coordination Agreement
• Requires coordinated operations during drought and regular 

joint planning studies

• Designates ICPRB CO-OP for technical & managerial support

• Cost-share agreements for new reservoirs
• Little Seneca

• Jennings Randolph

• An interstate system of suppliers
• Fairfax Water – NoVA suburbs

• Washington Aqueduct* – DC, parts of NoVA

• WSSC Water – MD suburbs

*A Division of the USACE

Jennings Randolph Reservoir

Little Seneca Reservoir
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Washington metropolitan area cooperative system

Supplies
• 75% from Potomac River
• 25% from off-Potomac reservoirs

• Occoquan (Fairfax Water)
• Patuxent (WSSC Water)

• Releases from shared reservoirs to augment  
Potomac River flows during drought

Needs
• WMA supplier demands: ~465 MGD
• Environmental flow-by below intakes at Little 

Falls dam: 100 MGD daily minimum
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What’s on the horizon? 
How well can we answer the question?

• Short-term & medium-term: 
need better precipitation 
and streamflow forecasts

• Long-term: need forecasts of
• Population growth

• Data center growth

• Climate change impacts

We expect 
great progress!

Tremendously challenging 
because of
• Technological change
• Policy/regulatory change
• Unforeseeable change!
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Short-term river flow forecasts 
Importance

During drought, ICPRB CO-OP determines reservoir 
release rates to meet needs

• 12-hour flow forecast for off-Potomac reservoir 
management

• 1-day flow forecast for Little Seneca release 

• 9-day flow forecast for Jennings Randolph release

CO-OP’s operational target is 100 MGD at Little Falls dam8



Short-term river flow forecasts 
Uncertainties

• River flow fluctuations

• Daily precipitation 
forecasts

• Hydrologic model 
uncertainties

Potomac River flow at Point of Rocks, MD
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Short-term river flow 
forecasts
  

CO-OP tools

• Data Portal for password-
protected data exchange

• Low Flow Forecast System (LFFS)
• Deltares FEWS for real-time task 

scheduling

• Chesapeake Bay Program 
Watershed Model for flow 
forecasts

• Drought Ops: real-time decision 
support dashboard

Data Portal
Low Flow 

Forecast System

Drought Ops

Withdrawal data - suppliers
Meteorological data – NASA, NWS

Flow data - USGS

Reservoir release 
recommendations
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Short-term river flow 
forecasts
Collaborations

• USGS
• Stream gages

• LIDAR bathymetry data (Jeff 
Danielson, Cynthia Miller-Corbett, 
Elisa Gross)

• Mid-Atlantic River Forecast Center
• Data access (Sean Reed et al.)

• Customer Advisory Board

• Chesapeake Bay Program: 
Watershed Model
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Medium-term forecasts
Importance 

• 1-month flow & storage forecast for 
regional drought plan* trigger for 
Mandatory Water Restrictions

• 1 to 9 month flow & storage forecast for 
Water Supply Coordination Agreement 
requires system reservoirs to be 90% full 
every June 1

*Water Supply and Drought Awareness Response Plan: Potomac River System, Metropolitan Washington Council of Governments 
(MWCOG) 
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Medium-term forecasts
CO-OP tools

• CO-OP’s planning model, PRRISM*, is now providing us 
with 1- to 12-month operational forecasts

• PRRISM simulates daily operations of system

• Built on foundation of historical work by

• Johns Hopkin University – 1970’s

• USACE & CO-OP – 1980’s

• Updated on ongoing basis

*Potomac Reservoir and River Simulation Model
13



Medium-term forecasts
Collaborations

Efforts to improve Low Flow Forecast 
System groundwater predictions

• Penn State University - SWAT+ (Alfonso 
Mejia et al.)

• Princeton/University of Arizona - NSF 
National Integrated Watershed 
Evaluation Framework

ParFlow schematic
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Long-term forecasts – 20 to 60 years into future
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Long-term forecasts
Importance

• Every 5 years, LFAA and WSCA require
• 20-year forecasts of water demands and availability 

• Evaluation of ability of supplies to meet forecasted demands

• The most recent evaluation was completed by CO-OP 
in 2025*

• These evaluations support infrastructure planning

*2025 Washington Metropolitan Area Water Supply Study: Demand and Resource Availability Forecast for the year 
2050 (ICPRB, 2025)
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Potomac

Patuxent

DC

Long-term forecasts
Uncertainties

    

Focus of CO-OP’s 2025 water supply study
• Impact of growth on WMA water demands

• Impact of upstream data centers on stream flows

• Impact of climate change on stream flows



Uncertainty in 
future WMA 
demands

• Uncertainty from statistical 
errors is approximately ±10% 
(shaded gray)

• Potential technological & 
policy/regulatory changes add 
large degree of uncertainty
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Uncertainty in future 
impacts of upstream 
data centers on river 
flows

• How much growth will 
occur in the upstream 
watershed?

• How will state policies & 
regulations evolve?

• How will cooling 
technologies advance?
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Uncertainty in future data center water use

WMA public suppliers in 
2050

• Average: 22.2 MGD

• Peak day: 80.5 MGD

Upstream in 2050 
• Average: 4.6 MGD

• Peak day: 16.8 MGD
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Uncertainty in impacts 
of climate change

• Regional precipitation forecasts are 
highly uncertain

• There may be more water … or less water

• Global climate model ensemble average for 
Potomac trends slightly upward

• Regional temperature is predicted to 
rise*

• +3.1 oF for 2010-2039

• +5.2 oF for 2040-2069

• +7.2 oF for 2070-2099 

*CO-OP’s CMIP6 ensemble means for Potomac watershed 21



Uncertainty in impacts of climate change

Key uncertainty: how will streamflow respond to rising temperatures?

 

Rising temperatures & increasing variability -> disparate impacts on dry 
versus wet years

• In future dry years, stream flows will be tend to be lower than in the past
• In future wet years, stream flows will tend to be higher than in the past

*Based on one standard error of regression analysis – see Is Hot Drought a Risk in the US Mid-Atlantic? A Potomac 
Basin Case Study, by C. Schultz, S. Ahmed, A. Seck, JAWRA, 61(3), p.e70031.

1 C° rise in annual temperature -> 5.9% ±2.7%* decrease in annual streamflow 
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Long-term forecast uncertainties in 2025 water 
supply study

Uncertainties were represented via 
“plausible” scenarios 

• 3 future WMA demand scenarios

• 3 future climate scenarios

Impact of Climate Change

Low Medium High

WMA Demand
Low Medium High Low Medium High Low Medium High

2030

2045

2050

WMA system reliability in event of extreme drought

Green – reliable 

Yellow – marginal 

Red – not reliable
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Long-term forecasts 
Collaborating on solutions!

USACE-Baltimore: DC Metro Area Secondary Water Source study: 
Dalecarlia Reservoir expansion

CO-OP suppliers: Secure the Source Section 203 study – $25 million 
feasibility study to 35% design

DC Water: Pure Water DC – DC Water’s improvements to resilience 
portfolio (Rabia Chaudhry)

Hazen: WMA Quarry Lakes Workshop (WRF 5217) (Josh Weiss)

USGS: Support for Jennings Randolph operations update/Drought 
Contingency Plan (Jenny Olszewski et al.)
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Questions?

• CO-OP’s 2025 water supply study is available 
on ICPRB’s website: www.potomacriver.org 

• CO-OP staff:
• aseck@icprb.org

• sahmed@icprb.org

• cschultz@icprb.org 
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