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GW’s Water Overview
Context

Preliminary Recommendations

> Increasing water costs and risks
> Contract Coho to help GW define water goals and identify water optimization & reuse solutions

A. Metering & Strategy
> Increase understanding of campus-wide water use by improving data collection/accuracy
> Build on existing efforts to improve metering, and incorporate data into goal-setting strategy
> Broaden stakeholder engagement to gain consensus, and enable implementation and goal achievement
B. Water Optimization
> Improve equipment efficiency and reduce operational risk by optimizing GW's existing utility water infrastructure
C. Wastewater Reuse
> At the Foggy Bottom campus, 3rd party-financed wastewater reuse can save ~$4M over 30 years by reducing: 

• 29% of total water use
• 37% of wastewater discharge
• 96% of non-potable demand



Business Case for Water Strategy
> Stakeholders are 

increasingly interested in 
water disclosure

> GW has public water targets 
including a 25% reduction in 
potable use, which have not 
been met 

> Municipal infrastructure is 
aging

> Water shortages due to main 
breaks near Foggy Bottom 
campus

> GW is near DC’s CSO** 
outfall; during heavy rainfall, 
this water & sewer mixture is 
released into waterways 

Business RiskCost

> Water costs are volatile and 
increasing

> Estimated 2019 water cost 
was $2.7 million; in 2024 
water prices are expected to 
increase to $4.2 million* 

> 2020 to 2024 CAGR for water 
and sewer rates in DC is 
above 7%

Sustainability

A water resiliency strategy is an opportunity to reevaluate existing goals, address gaps in metering & data 
collection, and identify other water resiliency solutions to increase business resilience, reduce cost, and 
minimize water use.



GW Water Baseline & Strategy
• Improve metering & data collection to better understand water usage and costs 
• Determine water usage and costs through a detailed water balance
• Redefine and support GW’s sustainability goals
• Provide resiliency in the wake of growing water and climate risks
• Hedge against rising potable water and sewer costs
• Optimize utility water usage, incorporating planned future alterations
• Reduce potable water usage by reusing stormwater / wastewater for non-potable demands
• Explore energy/carbon/water benefits and trade-offs

The GW Facilities and Sustainability team is committed to creating a more water resilient campus 
through ambitious water goals and purposeful action. To ensure this can be accomplished 
within the desired timeline, the SOW can be utilized to reevaluate water use at the university, 
define a new path forward, and drive tangible impact.



Develop Strategy & Identify Opportunities

> Define scope, goals, & priorities
> Review existing campus goals & progress
> Collect data on water purchases, uses, & outflows
> Create campus water balance and demand analysis

Campus Water Balance

> Identify most applicable water resiliency solutions, e.g.:
• Enhanced metering, utility optimization, storm/wastewater reuse

> Evaluate solutions 
> Review various structures for solution capital

Comparison of Resiliency 
Opportunities

> Present solution landscape to leadership
> Develop indicative implementation plan

Actionable Implementation 
Plan

Deliverables
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GW’s Water Situation
2021 Goals (2008 Baseline) Achievements Challenges

25% reduction in potable use

> Improved water efficiency: toilets, faucets, showerheads
> Use native plants to reduce irrigation, smart irrigation 

systems with soil moisture sensors, & reuse rainwater 
where feasible

> Expected to miss 2021 goal by about ~15%

> Large cooling tower demand; 
relies on potable water

> Limited remaining potable 
water efficiency opportunities

Reuse all retained stormwater
> Stormwater capture, green roofs, and rain basins across 

campus (99k gallon retention capacity; separate 16.5k 
gallon cistern for stormwater detention to reduce runoff)

> Limited ability to measure 
stormwater reuse volume; 
might be under-utilized

Increase permeable space by 
10% & produce zero runoff

> In 2010, GW transformed a parking lot into a water 
reclamation park

Replenish Chesapeake Bay 
Watershed through qualified 
water quality trading projects

> GW has systems that may qualify for Stormwater 
Retention Credits (SRC); as of 2018, data was 
unavailable to evaluate progress

Challenges present opportunity to reevaluate goals, improve data management, reduce potable demand for cooling 
towers, effectively use stormwater capacity, and consider other water resiliency benefits



Examples of Water Risks Near Home

Source: Fox5DC, NBC Washington, DC Water CSO Map

Deteriorating Infrastructure in DC

Geyser Erupts From Broken Water Main in 
Georgetown, Floods Street
October 16, 2020

Some of DC’s sewer system combines sewage & storm water in one 
system. During heavy rainfall, this water & sewer mixture is released 
into waterways. GW is near several outfalls.

Water main break confirmed near Dupont Circle
June 10, 2021

A 12-inch line that runs across Connecticut Ave. broke, leaving several 
businesses and restaurants without water

With age being the likely culprit, a water main broke & caused ~20 
businesses to be without water. The pressure from the broken pipe 
blasted apart pieces of the sidewalk and scraped paint off the exterior 
of a store building. It also knocked over a light.

DC’s CSO Outfalls Near GW

Degrading water infrastructure increases vulnerability to water shortages and increases need for water resiliency.

https://www.fox5dc.com/news/water-main-break-confirmed-near-dupont-circle
https://www.nbcwashington.com/news/local/geyser-erupts-from-broken-water-main-in-georgetown-floods-street/2446222/
https://www.arcgis.com/apps/webappviewer/index.html?id=7796821c5b6a4166b4eae7f17d915a78&extent=-8601958.9805,4694391.6523,-8546924.3202,4724737.1525,102100


Variety of Disparate Data Sources
CFR used data provided by GW and assumptions as necessary to calculate water inputs.

> Known metering inconsistencies are being addressed
> Important to centralize water data and flag anomalies
> Identify other utility uses, e.g., CHP, HHW
> Determine best baseline year, e.g., June 21 – May 22, CY 2019, FY 2020
> Define boundary: all of GW or only Foggy Bottom? 

Usage Type Source or Calculations Provided Question
Total Water 
Purchases

Water Usage Historical Data; WaterSignal Domestic / Total Gallons Yes Best source?

Cooling Twrs WaterSignal Foggy Bottom Cooling Tower Makeup for 26/35 CTs Partial Mt Vernon?

Irrigation Provided buildings w/ high irrigation; Need est. gallons/sqft/day Partial Estimates?

Steam Boilers List / production of steam boilers in Foggy Bottom, estimated makeup Yes Makeup?

Potable Usage Potable = Municipal Purchases - Irrigation - Utility Usage No Available?

Stormwater Campus impervious surface value (1,085,087 sq. ft.); Weather & climate avg. precipitation/mo No Available?
Impervious?

Wastewater Wastewater = Municipal - (Irrigation + Cooling/Boiler Evap) No Available?

W/S Costs DC Water rate cards and historical bills Yes N/A



Water Costs are Volatile & Rising
Water and sewer rates are increasing steadily with the largest increase expected in FY23.
DC Water’s Board of Directors proposed rate increase May 11, 2022.

> A water resiliency solution could buffer volatile water and sewer rates
> Escalating rates provide stronger economic savings potential

Year Water Rate ($/kgal) Sewer Rate
($/kgal)

Water
% Change

Sewer
% Change

2020 $ 5.68 $11.89 N/A N/A
2021 $ 6.22 $13.06 9% 9%
2022 $ 6.56 $14.22 5% 8%
2023
(proposed) $ 7.73 $15.05 15% 6%
2024
(proposed) $ 7.87 $15.64 2% 4%



Load Concentrated in Foggy Bottom
2021 WaterSignal

Cooling Tower Usage
MakeUp
(Gals)

BlowDn
(Gals)

Ross Hall 3,853,424 17
U. Student Center 359,205 59,799
Elliott School 311,175 16,310
Academic Center 268,070 -
Funger Hall 254,346 46,944
Shenkman Hall 244,090 84,539
Gelman Library #1 219,889 -
South Hall 206,676 24,713
Corcoran Gallery 195,184 -
Lerner Center 192,798 -
Media & Public Affairs 177,442 65,880
Milken Institute 163,185 -
Lisner Auditorium 142,722 822
Smith Center 115,574 5
Potomac House 102,230 -

Others 383,186 148,029

> Identify additional stormwater infrastructure, and function of fountains.
> Identify other water-related infrastructure to highlight on this map.



Preliminary GW Water Balance
Coho developed a water balance using 2021 water data where available combined with educated assumptions

Evap.

Sewer

Evap.

Sewer

Sewer
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170,000

Cooling
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* Dependent on Total Municipal Water – Non-Potable/Utility Demands (to be refined)
Assumptions: 80% evaporation rate for Cooling & Boilers

42% of potable 
water purchases 
feed non-potable 
demands



Water Balance With Water Reuse

Assumptions: 80% evaporation rate for Cooling & Boilers
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Wastewater reuse could serve most of GW’s non-potable demand, reducing dependency on municipal, potable water. 
Stormwater and irrigation solutions will also be explored.



Wastewater Solution Profile

Assumptions: 0% increase in water demand, water and sewer rates increase 2%/yr., developer offers 10% discount to retail rates

Wastewater reuse could serve most of GW’s non-potable demand
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30 years 48,597 29% 37% 96%



Financing Water Reuse

* Water & sewer rates conservative based on proposed DC Water rate increases

Third-party financing water reuse could produce moderate savings compared to business-as-usual.

Assumptions:
> Term: 30 years
> Upfront Cost: $0
> Discount to Non-potable 

Water & Sewer Rates: 10%
> Water Rate: $6.56
> Sewer Rate: $14.22
> Rate Increase: 2%
> Load Increase: 0%

Results:
> Year 1 savings = ~$100k 
> 30-year savings = ~$4M
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Contract Structure Comparison
Financing options include: 1) GW capital investment; 2) 3rd party financing for water reuse, metering, and more

Structure GW Capital 3rd Party Finance

Description 
> GW pays for system upfront and owns system
> Potential for grant funding

> GW pays developer a fixed rate

GW Responsibilities
> Upfront capital investment
> Ongoing O&M

> Pay monthly payments for service

Pros

> Typically offers stronger economics
> Leverages internal institutional knowledge
> Creates in-house accountability

> Service provider assumes all risks
> Capital
> O&M
> Implementation/performance

> Significantly reduces risk to GW 
> Speeds execution

Cons

> Large upfront capital expenditure
> GW responsible for O&M
> GW owns implementation risk
> GW owns ongoing performance risk
> Longer time to execute

> Often weaker economics than direct ownership
> Penalties to end contract early or reduce service



Water Resiliency Opportunities
GW can increase water resiliency and achieve updated goals in several ways. 

Metering Water Reuse Utility Water 
Optimization

Project Example Standardize Metering & 
Strategy Waste/Storm Water Reuse Utility Water Optimization

Improves 
Measurement Improves measurement No impact No impact

Cost Savings Cost additive Cost saving Cost saving

Operational Risk Lowers risks Lowers risks Lowers risks

Water Reduction No reduction Large Reduction Moderate Reduction

Waste Reduction No reduction Large Reduction Moderate Reduction

Best Performing

Worst Performing

CBA



Identifying Best Meters for GW
GW’s water data is highly decentralized and sometimes inaccurate or incomplete. A metering strategy is needed to 
define the gaps and identify best portfolio of metering technologies

Turbine Meter Magnetic Meter Ultrasonic Meter

Accuracy Good Excellent Good

Installation Ease Moderate Challenging Easy

Calibration: Frequency & 
Ease

Fair Good Good

Capital Cost $ $$$ $$

Installation Costs $$ $$ $

Maintenance Costs $$ $ $

Best Performing

Worst Performing

A Metering



Innovative Water Reuse Options
A variety of reuse technologies are available, allowing for a customized solution for GW

Best Performing

Worst Performing

B Water Reuse

Wetland Activated 
Sludge Hydroponic Submerged 

Fixed Film Moving Media Membrane Bio 
Reactor

Capital Expense $ $$$ $$$ $$ $$ $$

Operating 
Expense $ $$ $ $$ $$ $

Energy 
Efficiency Excellent Poor Fair Fair Poor Poor

Effluent Quality Fair Fair Fair Good Fair Excellent

Footprint Poor Poor Fair Fair Good Excellent

Aesthetics Excellent Poor Excellent Poor Poor Excellent



Energy-Water Nexus
Sewage heat recovery/heat pump systems can reduce building energy 60-90% compared to current operations

C Optimization

Case studies:
• Vancouver pilot $30M wastewater heat recovery project in False Creek, increasing local utility capacity to serve

• Barnstable, MA wastewater energy recovery study determined:
• Project would provide high quality, low nutrient effluent
• Heating/cooling capacity can be used for nearby buildings
• Best economics are in areas with higher power costs

• Massachusetts Technology Assessment Committee estimated 4-6 year payback on residential drain water heat recovery

Source: EPA, MDPI Sustainability, National Geographic, Mass Save, Environmental Science and Engineering Magazine, Barnstable



Next Steps
GW is contracting Coho to conduct the following:

Source: EPA, MDPI Sustainability, National Geographic, Mass Save, Environmental Science and Engineering Magazine, Barnstable

A. Metering & Strategy
> Increase understanding of campus-wide water use by improving data collection/accuracy
> Investigate campus water infrastructure to better understand volumes of water at the equipment/structure level where 

meters do not exist
> Build on existing efforts to improve metering, and incorporate new data into goal-setting strategy
> Broaden stakeholder engagement to gain consensus, and enable implementation and goal achievement
B. Water Resiliency Project Prioritization
> Refine, prioritize, and recommend specific water resiliency projects for implementation, including water reuse



Thank You!

Josh Lasky
Director, Sustainability
George Washington University
jlasky@email.gwu.edu

Chris O’Brien
VP, Business Development
Coho
cobrien@cohoclimate.com


