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Executive Summary

The U.S. Department of Energy (DOE) Sustainability Performance Office developed a strategic water
management plan in conjunction with Pacific Northwest National Laboratory. The plan builds a strategy
to guide DOE in managing water sustainably across the agency.

Background

This strategic water management plan is designed to provide DOE with critical information on water
use across the agency so that water management initiatives can be prioritized. This plan includes a
detailed breakout of current water use that reveals where the largest impacts can be made. The plan also
identifies specific strategies to help DOE sites target best practices and alternative water projects, with the
overall goal of increasing water security and sustainability.

Water Goals

DOE is required by Executive Order (EO) 13693 to reduce potable and industrial, landscaping, and
agricultural (ILA)* water use, with the following goals:

o Reduce agency potable water use intensity (WUI), measured in gallons per gross square foot
(GSF), by 36 percent by fiscal year (FY) 2025 through reductions of 2 percent annually
through FY 2025 relative to a baseline of the agency’s water consumption in FY 2007.

o Reduce agency ILA water consumption, measured in gallons, by 2 percent annually through
FY 2025 relative to a baseline of the agency’s ILA water consumption in FY 2010, for a total
reduction of 30 percent.

o Install water meters and collect and use building and facility water balance data to improve
water conservation and management.

e Procure WaterSense-labeled products and services.

o Ensure that, beginning in FY 2030, new construction of federal buildings greater than
5,000 ft? is designed to achieve net-zero energy, net-zero waste, or net-zero water where
feasible.

o Encourage agencies to use alternative water sources to help offset the use of freshwater
potable and non-potable water.

This strategic plan addresses these goals and builds a plan for achieving them.

L ILA water use is defined as water from fresh surface or groundwater (e.g., lakes, rivers, and aquifers) and
reclaimed wastewater purchased from a third party that is used in industrial, landscaping, or agricultural
applications.
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Water Use Trends

DOE has made significant progress toward reducing potable water use, achieving a reduction of
2,397 million gallons (Mgal) in FY 2014 compared to the FYY 2007 baseline. There has also been
significant reduction of 1,719 Mgal of ILA water use since the baseline of FY 2010 (Figure ES.1).
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Figure ES.1. DOE Potable and ILA Water Use

DOE produces a limited amount of alternative water. Alternative water is supplied from sustainable
sources that offset the use of fresh surface water and groundwater; sources include harvested rainwater,
reused water from processes, and reclaimed wastewater. Currently, DOE tracks “reclaimed/recycled”
water. Reclaimed/recycled water is a type of alternative water, but does not include other types such as
rainwater harvesting. DOE also tracks “aquifer replenish,” which is water that is directly recharged back
to groundwater. Two sites reported in the reclaimed/recycled category in FY14. Pantex reported 235.0
Mgal of reclaimed wastewater from their on-site wastewater treatment plant, which was used for
irrigation. Lawrence Berkeley National Laboratory reported 0.4 Mgal of captured water from process
wash water that is reused as cooling tower makeup. In the aquifer replenish water category, Brookhaven
National Laboratory reported 368.7 Mgal of treated water that was recharged into their local groundwater
source.

Three additional DOE sites that produce alternative water were also identified that are not currently
reporting in the annual water reporting: 1) Los Alamos National Laboratory uses reclaimed wastewater
for cooling, 2) Fermi National Accelerator Laboratory retains stormwater for cooling, and 3) Sandia
National Laboratories reuses reverse osmosis discharge water for cooling. For future reporting cycles,
DOE is considering including alternative water as an additional water category that will be tracked by
DOE sites. Direction will be provided to sites to help them properly report all sources of alternative
water.

DOE currently tracks water use in the Consolidated Energy Data Reporting (CEDR) system that
allows DOE to determine progress in meeting reduction goals. DOE is developing a Sustainability
Dashboard that will replace the CEDR system in FY 2017. This dashboard will include an alternative
water category to replace the current “reclaimed/recycled” category to help better track all types of
alternative water produced by DOE sites.
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Water Balance

An agency-wide water balance was developed to help better understand DOE’s primary water uses.
The water balance compares DOE’s total water use to estimated use across all the major water end-uses.
Knowing the largest water consumers across the agency, DOE can better prioritize funding and initiatives.
The agency-wide water balance was estimated by determining the water balances of the 10 largest DOE
water-consuming sites. This was compiled from existing data from previous water evaluations, data
provided by DOE and each individual site, and review of the Site Sustainability Plans. These results were
extrapolated across the DOE inventory to develop an agency-wide water balance. The results of the
potable water balance reveal that DOE’s largest potable water use is associated with cooling through
cooling towers and single-pass cooling, representing nearly 3.7 billion gallons of water annually and 58
percent of the total use (Figure ES.2).

A water balance was also developed for DOE’s ILA water use. Similarly, this water balance
extrapolates data from the 10 largest water-using sites. The largest end-use for ILA water is single-pass
cooling, representing 28 percent of the total, followed by process water uses, representing 19 percent of
the total, and cooling towers, which account for 17 percent of the total (Figure ES.3).
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Figure ES.2. DOE Potable Water Balance
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Figure ES.3. DOE ILA Water Balance

Implementation Plan Overview

The intent of this plan is to prioritize water measures that can have a large impact on reducing DOE’s
water use. The highest priority should be reducing water use through operational changes and best
management practices, which often have the lowest cost. Increasing water efficiency is the second
highest priority, whereby equipment and processes are retrofitted or replaced to reduce water use through
more efficient equipment. These measures often have higher cost. DOE sites can leverage third party
financing to implement these projects through energy savings performance contracts (ESPCs) and utility
energy service contracts (UESCs).

Water efficiency best practices were identified for key end-uses identified in the water balance
(Figure ES.4). These best practices can be strategically disseminated to DOE sites to target the large

water-consuming end-uses.
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Figure ES.4. DOE Water Efficiency Best Practices

After reducing demand for freshwater through conservation and efficiency measures, alternative
water sources can be evaluated that will offset the use of freshwater. Alternative water projects are
critical to DOE meeting reduction goals and future net-zero initiatives. Examination of rainwater
harvesting, condensate capture, and reclaimed wastewater as part of this strategy found the following:

reclaimed wastewater.

37 DOE sites may be good candidates for rainwater harvesting systems.
36 DOE sites may be good candidates for condensate capturing systems.

9 DOE sites are near a reclaimed wastewater provider and may be good candidates to access

This plan also examined climate risks associated with water availability across the DOE inventory,
and determined that 16 DOE sites are located in highly vulnerable watersheds and 11 sites are located in
watersheds that are considered vulnerable. Most of these sites are located in arid regions of the U.S. that
have water significant water risks such as drought. These sites are good candidates for climate change
resilience planning with a focus on water risks.

Consolidating the salient data and information on the DOE-wide water balance, best practices,
alternative water, and risks to water availability, a list of advised prioritized projects was developed to
help DOE strategically target measures across the large water-consuming sites (Table ES.1).
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Table ES.1. Prioritized Water Initiatives
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Portsmouth Gaseous Diffusion Plant X X X

Idaho National Laboratory X X X X X

Hanford X X X X X

Y-12 X X X X X

Brookhaven National Laboratory X X X X

Oak Ridge National Laboratory X X

Savannah River Site X X X X X

Sandia National Laboratories X X X X X

Lawrence Livermore National Laboratory X X X X X X

Argonne National Lab Site (ILA) X X X

Pacific Northwest National Laboratory X

(ILA)

Fermi National Accelerator Laboratory X X

(ILA)

Long-Term Water Reduction Goal

The FY 2025 potable WUI reduction goal is 36 percent per EO 13693. To reach this goal, DOE will
have to achieve a WUI of 45.6 gal per GSF, equating to an additional reduction of 811 Mgal from FY
2014 water use by FY 2025, as shown in Figure ES.5. This represents a 13 percent reduction in total
water use.
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Figure ES.5. Potable Water Use and WUI FY 2025 Goal Projection

Because DOE has already made significant water reductions, it will be difficult to achieve future
decreases while continuing to meet mission-critical operations. To reach the required reduction of
811 Mgal of potable water, DOE sites need to concentrate on replacing single-pass cooling with closed
loop systems and increasing the water efficiency of cooling towers. If DOE sites can reduce cooling
potable water use by approximately 20 percent and other water uses by 10 percent, DOE will achieve the
FY 2025 water reduction goal. This can be accomplished by implementing water efficiency best practices
and deploying alternative water projects.

Path Forward

The following action items provide the next steps for DOE to deploy the strategies identified in this
plan. These next steps help to ensure that DOE will meet the goals outlined in the agency’s Strategic
Sustainability Performance Plan, with the overall objective of improved water management that provides
the biggest impact across the agency.

Water Efficiency Best Practices: The following steps can be taken to deploy water efficiency best
practices across DOE sites:

o Verify large water-using processes at DOE sites through a screening process, coordinated and
administered through Program Offices.
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o Develop and administer training for best practices that create a standardized approach across the
agency to optimize water processes, deployed through webinar trainings.

o Follow up with Program Offices on training effectiveness to determine if best practices are being
deployed appropriately.

e Share lessons learned across the Program Offices through communications and outreach.

Alternative Water: DOE can initiate the development of an alternative water strategy through the
following steps:

e Provide instruction to Program Offices and sites on types of water to track under the alternative
water category and methods for estimating unmetered sources.

e Screen the sites with high potential for alternative water sources (identified in this strategic water
management plan) to gauge interest in alternative water project implementation.

e For sites interested in pursuing alternative water projects, identify potential buildings and/or
processes for project implementation and applications for use of alternative water.

e Conduct a pilot project to evaluate alternative water technology performance and system
operation and maintenance.

e Replicate the project across additional sites upon successful completion of the pilot.

e Share lessons learned on the pilot project across the Program Offices.

Water Metering: To improve the water metering strategy to meet the federal requirements, DOE can:

o Identify and prioritize large water-consuming sites that currently have unmetered buildings and
processes.

e Develop training and/or technical assistance to help sites build a prioritization process for
identifying processes and buildings that should be metered.

e Develop a timeline for water meter installation.
o Develop data management protocols for water meters that can help sites fully use data to improve
operations.
Third Party Financed Projects: To ensure a comprehensive suite of water measures in ESPCs and
UESCs, the following steps can be taken:

¢ Include water efficiency measures in the early planning phase of the contract; list specific water
measures that should be addressed by the contractor in the notice of opportunity or request for
proposal phase of the contract.

¢ Require that the contractor has specific water expertise or certification.

¢ Require that the contractor perform a water balance as part of the investment grade audit to
identify the largest water-consuming buildings and processes.

e Create standardized measurement and verification protocols for water measures to ensure that the
contractor has a sound approach to guarantee the savings.
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Acronyms and Abbreviations

Air-handling unit

Brookhaven National Laboratory
Consolidated Energy Data Reporting

Council on Environmental Quality
Construction Engineering Research Laboratory
U.S. Department of Energy

Office of Energy Efficiency and Renewable Energy

EISA 2007 Energy Independence and Security Act of 2007
EM Office of Environmental Management
EO Executive Order

EPAct 2005 Energy Policy Act of 2005

ESPC Energy savings performance contract

ET Evapotranspiration

FE Office of Fossil Energy

FERC Federal Energy Regulatory Commission
Fermi Fermi National Accelerator Laboratory
FY Fiscal year

gpf Gallons per flush

gpm Gallons per minute

GSF Gross square feet

HSS Health, Safety and Security

ILA Industrial, landscaping, and agricultural
INL Idaho National Laboratory

IWMI International Water Management Institute
KAPL Knolls Atomic

KCP Kansas City Plant)

LANL Los Alamos National Laboratory

LBNL Lawrence Berkeley National Laboratory
LLNL Lawrence Livermore National Laboratory
LM Office of Legacy Management
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MA Management

Magal Million gallons

NDRL Notre Dame Radiation Lab

NE Office of Nuclear Energy

NETL National Energy Technology Laboratory
NNSA National Nuclear Security Administration
NR Naval Reactor Office

OCRWM Office of Civilian Radioactive Waste Management
ORNL Oak Ridge National Laboratory

ORO Oak Ridge Office

PMA Power Marketing Administrations

PNNL Pacific Northwest National Laboratory
PORTS Portsmouth Gaseous Diffusion Plant
PPPL Princeton Plasma Physics Laboratory

SC Office of Science

SLAC Stanford Linear Accelerator Laboratory
SNL Sandia National Laboratories

SPO Sustainability Performance Office

SPR Strategic Petroleum Reserve

SSP Site Sustainability Plan

SSPP Strategic Sustainability Performance Plan
SWPA Southwestern Power Administration
TINAF Thomas Jefferson National Accelerator Facility
UESC Utility energy service contract

WAPA Western Area Power Administration
WUI Water use intensity
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1.0 Introduction

The U.S. Department of Energy (DOE) Sustainability Performance Office (SPO) developed a
strategic water management plan in conjunction with Pacific Northwest National Laboratory (PNNL).
The plan builds a strategy to guide DOE in implementing water initiatives across the entire agency.

1.1 Purpose

This strategic water management plan is designed to provide DOE with critical information on water
use across the agency so that water management initiatives can be prioritized, making a large impact on
the agency’s water use and sustainability. The plan includes a detailed description of the current water
uses across the agency. This information allows DOE to define the largest water-using sites and end-uses,
which are used to prioritize efforts, informed by the current conditions. Next, strategies are developed
that help DOE sites better manage water, increasing water security and sustainability. Lastly, DOE
should assess progress after initiating the action plans to ensure that the measures have an impact and that
lessons learned are shared among sites. (Figure 1.1)

Understand
the current
conditions

Assess Develop
progress priorities

Implement Build a
projects strategy

Figure 1.1. Planning Process

1.2 Federal Water Related Regulations and Mandates

Three legal authorities require agencies to reduce water use and implement water efficiency
measures: Executive Order (EO) 13693, The Energy Independence and Security Act of 2007 (EISA
2007), and the Energy Policy Act of 2005 (EPAct 2005).
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DOE is required by EO 13693 to reduce potable and industrial, landscaping, and agricultural (ILA)?
water use, with the following goals:

¢ Reduce agency potable water use intensity (WUI), measured in gallons per gross square foot,
by 36 percent by fiscal year (FY) 2025 through reductions of 2 percent annually through FY
2025 relative to a baseline of the agency’s water consumption in FY 2007.

e Reduce agency ILA water consumption, measured in gallons, by 2 percent annually through
FY 2025 relative to a baseline of the agency’s ILA water consumption in FY 2010, for a total
of 30 percent by FY 2025.

o Install water meters and collect and use building and facility water balance data to improve
water conservation and management.

o Meet statutory mandates that require purchase preference for WaterSense certified products
and services to the maximum extent practicable.

e Ensure that, beginning in FY 2030, new construction of federal buildings greater than 5,000
ft? is designed to achieve net-zero energy, net-zero waste, or net-zero water where feasible.

e Encourage agencies to use alternative water sources to help offset the use of freshwater
potable and non-potable water.

EISA 2007 requires annual comprehensive energy and water evaluations for approximately 25
percent of agency-covered facilities. Not later than 2 years after the completion of each evaluation, an
agency may implement any energy- or water-saving measures that were identified as life-cycle cost-
effective and bundle individual measures of varying paybacks into combined projects.

EPAct 2005 requires that if water is used to achieve energy efficiency in new federal buildings, then
water conservation measures shall be applied to the extent that they are life-cycle cost-effective and the
use of water conservation technologies are to be applied to the extent that the technologies are life-cycle
cost-effective.

2 |LA water use is defined as water from fresh surface or ground water (e.g., lakes, rivers, and aquifers) and
reclaimed wastewater purchased from a third party that is used in industrial, landscaping, or agricultural
applications.
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1.3 DOE Sites

There are 47 DOE sites across 11 major Program Offices (Table 1.1). DOE sites span 27 states
across the U.S. See Appendix A for a full listing of all sites by site name, acronym, location, and size.

Table 1.1. DOE Program Offices

Program Office Program Office  Number of  Total Gross Area

Acronym Sites (1,000 ft%)

Health, Safety and Security HSS 1 137
Management MA 2 2,513
National Nuclear Security Administration NNSA 8 41,229
Naval Reactor Office NR 3 3,839
Office of Civilian Radioactive Waste Management OCRWM 1 -
Office of Energy Efficiency and Renewable Energy EE 1 1,228
Office of Environmental Management EM 9 30,988
Office of Fossil Energy FE 3 1,570
Office of Legacy Management LM 1 40
Office of Nuclear Energy NE 1 5,780
Office of Science SC 14 28,052
Power Marketing Administrations PMA 3 3,980

Grand Total 47 119,358

1.4 Existing Water Program Overview

DOE includes water management in the agency’s Strategic Sustainability Performance Plan (SSPP).
The SSPP includes information related to the water use reduction goals and the plans for improving water
management across the agency. Through the SSPP development, DOE recognizes that there will be
challenges maintaining success over the next few years as water-intensive mission-related activities
increase.® The existing SSPP identifies the following water management strategies:

e Water evaluations to develop water efficiency projects
o Xeriscape landscaping methods to reduce irrigation water use

e Implementation of closed loop cooling systems

1.4.1 Water Metering

DOE is committed to meeting the legislated and mandated metering requirements, including the
federal water metering requirements established in EO 13693, Section 3(f)(iii), which directs agencies to
install water meters and collect data to develop a water balance and improve water conservation and
management.” In addition, DOE is required to develop a 5-year metering plan to inform how meters will

% U.S. Department of Energy. 2015. 2015 Strategic Sustainability Performance Plan. Washington, D.C.
* Executive Order 13693. 2015. “Planning for Federal Sustainability in the Next Decade.” 80 FR 15871-15884.
Federal Register, The White House, Washington, D.C.
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be deployed through the building stock. DOE developed the latest plan in 2015, which outlines how DOE
will prioritize energy and water metering. This current plan does not provide specific details on water
meter implementation, but rather provides a structure for how meters will be deployed.

Metering of water use is not intended to satisfy legislated and mandated requirements; instead, the
effective application of meters, along with the timely analysis of recorded consumption and follow-on
corrective actions as needed, are critical to DOE meeting its larger sustainability goals and should be
considered a standard operating procedure.
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2.0 DOE Water Consumption

DOE water use data was analyzed to evaluate general trends in water use over time.

2.1 Agency Water Use

DOE currently collects quarterly water use at the site level through the Consolidated Energy Data
Reporting (CEDR) system in the following categories:

e Potable water
e ILA water
e Aquifer replenish

o Reclaimed/recycled water

This water use data was analyzed across all DOE sites to evaluate DOE’s water use over time and to
determine water use patterns that can provide insight on how DOE can better manage water.

2.1.1 Total Water Use

Two categories of water that DOE tracks and reports include potable water and ILA water. Potable
water is considered water that is safe for human consumption. ILA water is defined as water that is non-
potable water from fresh surface water or groundwater or reclaimed wastewater purchased from a third
party that is used in ILA applications. In FY 2014, DOE consumed 6,292 million gallons (Mgal) of
potable water and consumed 1,589 Mgal of ILA water (Figure 2.1).
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Figure 2.1. Annual DOE Potable and ILA Water Use
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2.1.2 Potable Water Use

DOE has progressively reduced potable water use from the baseline year of FY 2007. As Figure 2.2
shows, DOE reduced potable water use by 2,397 Mgal in FY 2014 compared to the FY 2007 baseline.
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Figure 2.2. DOE Potable Water Use

DOE is required to track potable water use intensity (WUI) per EO 13693. Potable WUI is a relative
measure of water use per gross square feet of facility space (gal per GSF). DOE’s potable WUI in FY
2014 was 52.4 gal per GSF, representing a 27 percent reduction compared to FY 2007 baseline. This
exceeded the required reduction goal of 14 percent reduction for FY 2014 (Figure 2.3).
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Figure 2.3. Potable Water Use and WUI
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Potable water use was examined across the DOE Program Offices. NNSA, SC, EM, and NE are the
largest water-consuming offices, representing 94 percent of the total water use (Figure 2.4).
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Figure 2.4. Potable Water Use by Program Office

Potable water use was also examined at the site level. There is a wide range of water use at DOE
sites, as shown in Figure 2.5. (Map shows sites with water use greater than or equal to 50 Mgal per year.

Some sites are co-located and appear in the same relative location in the map.)
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Figure 2.5. DOE Site Locations and Annual Potable Water Use (greater than 50 Mgal per year)

The top 10 water-consuming sites represent about 80 percent of the total (Figure 2.6), which were

analyzed in more detail to determine the overall water balance (see Section 2.2).
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Figure 2.6. Top Ten Potable Water-Consuming Site Breakout in Volumetric Terms

The largest potable total water user volumetrically is Portsmouth Gaseous Diffusion Plant (PORTS),
with 852.7 Mgal of potable water used in FY 2014 (Figure 2.7). However, the most potable water-
intensive site among the largest users is Idaho National Laboratory (INL), with a WUI of 188 gal per GSF
in FY 2014 (Figure 2.7). The average WUI among the top users is 78 gal per GSF. Examining the sites
with high WUISs can help to prioritize sites for water efficiency projects. Figure 2.7 shows the total water
use and the WUIs for the baseline year of FY 2007 and FY 2014 to reveal changes in the sites’ water use
performance. For example, the chart reveals that Y-12 has made impressive progress toward reducing the
site’s water use and WUI.
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Figure 2.7. Potable Water Use and WUI for Top Ten Water Consuming Sites
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2.1.3 ILA Water Use

Ten DOE sites use ILA water, which is non-potable freshwater used in ILA applications. ILA water
use has decreased significantly since FY 2010, totaling nearly 1,719 Mgal in FY 2014 (Figure 2.8).
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Figure 2.8. ILA Water Use and Goal Status
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Figure 2.9. ILA Water Use by Site

The significant reduction in Savannah River Site (SRS) ILA water use since FY 2012 (Figure 2.9) is a
result of the site replacing an aging coal-powered steam generating plant with a new biomass
cogeneration facility. The new steam plant is more efficient than the coal-powered system it replaced,
and is right-sized for the site’s steam demand and has lower steam line losses due to shorter runs in the
distribution system. SRS also replaced a leaking valve in one of the ILA supply systems and installed an
automatic level control system on one of their large storage tanks to better manage ILA water supply and

further reduce demand.
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2.1.4  Alternative Water Use and Aquifer Recharge

Alternative water is supplied from sustainable sources that offset the use of fresh surface water and
groundwater. Alternative water includes sources such as harvested rainwater from roofs, captured
condensate from air-handling units (AHUSs), water discharged from a process and reused in another
application, and on-site reclaimed wastewater. Currently, there is no federal requirement for agencies to
produce alternative water. However, the Council on Environmental Quality (CEQ) implementing
instructions for EO 13514° and EO 13693° address alternative water. (The EO 13514 implementing
instructions are in effect per CEQ’s EO 13693 implementing instructions.) The implementing
instructions encourage federal agencies to access alternative water sources as a way to offset the use of
freshwater.

Currently, DOE tracks “reclaimed/recycled” in the CEDR. Reclaimed/recycled water is a type of
alternative water, but does not include other types such as rainwater harvesting. DOE also tracks “aquifer
replenish” in the CEDR, which is treated water that is discharged directly to groundwater. As of the last
annual reporting cycle, three sites reported in these categories. Brookhaven National Laboratory (BNL)
reported 368.7 Mgal of treated water that was recharged into their local groundwater. Pantex reported
235.0 Mgal of reclaimed wastewater from their on-site wastewater treatment plant, which was used for
irrigation. Lawrence Berkeley National Laboratory also reported reusing 0.4 Mgal of water for cooling
tower use.

While developing this plan, other DOE sites that produce alternative water were identified:

e Los Alamos National Laboratory (LANL): The lab reclaims wastewater from the on-site
Sanitary Effluent Reclamation Facility and uses it as makeup water in the site’s numerous
cooling towers. This project has significantly reduced LANL’s potable water use. LANL
does not currently report this alternative water use in CEDR.

o Fermi National Accelerator Laboratory (Fermi): Stormwater retention ponds were built on-
site that collect stormwater for use as cooling water for the lab’s accelerator. Currently, the
site reports this water use as ILA, but because the ponds were built on-site to capture
stormwater specifically for this application, it should be considered alternative water.

e Sandia National Laboratories (SNL): SNL collects reject water from a large reverse osmosis
system and reuses it as cooling tower makeup to offset the use of fresh groundwater.

In future reporting cycles, a Sustainability Dashboard will replace the CEDR and will include
alternative water as an new category that will track all sources of on-site alternative water (see section
2.1.5 for all categories of alternative water that will be tracked in the Sustainability Dashboard)..
Direction should be provided as part of the deployment of the new Sustainability Dashboard to help sites
properly report all sources of alternative water.

® Council on Environmental Quality. 2013. Implementing Instructions: Federal Agency Implementation of Water
Efficiency and Management Provisions of EO 13514. Washington, D.C.

® Council on Environmental Quality. 2015. Implementing Instructions for Executive Order 13693 Planning for
Federal Sustainability in the Next Decade. Washington, D.C.
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2.1.5 Water Use Tracking and Reporting

DOE recently created the Sustainability Dashboard to replace the CEDR reporting system. The
dashboard includes the following water categories:

Potable Water

Definition: Water that is of sufficient quality for human consumption and is obtained from public
water systems or from freshwater sources such as lakes, streams, and aquifers which are classified,
permitted, and approved for human consumption. (All potable water used by the site, no matter the end
use application, should be reported in this category.)

Tracking Sub-Categories: Sites should specify the sub-categories of potable water use in the
dashboard as follows:

e Self-produced on-site
e Purchased
ILA Water

Definition: Non-potable water from fresh surface or groundwater (e.g., lakes, rivers, and aquifers) and
reclaimed wastewater purchased from a third party that is used in industrial, landscaping, or agricultural
applications.

Tracking Sub-Categories: Sites should specify the sub-categories of ILA water use in the dashboard
as follows:

e Industrial

e Landscaping

e Agricultural
Alternative Water

Definition; Water obtained from an on-site sustainable source and not obtained from a fresh surface
source or ground water source, or purchased reclaimed water from a third party.

Tracking Sub-Categories: Sites should specify the sub-categories of alternative water use in the
dashboard as follows:

e Harvested rainwater/stormwater
e Reclaimed wastewater

e Process reuse
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e Captured condensate
o Gray water
e Other

Aquifer Recharge

Definition: Water that is injected into a site’s groundwater at the “same quality” as the groundwater
through green infrastructure and low impact development such as bio-swales and permeable pavement or
directly injected via infiltration basins or injection wells. The term “same quality” means that the water
discharged is in compliance with effluent limitations contained in applicable discharge permits and that
the designated use and the associated water quality criteria for the water source are maintained.

Tracking Sub-Categories: Sites should specify the sub-categories of aquifer recharge water use in the
dashboard as follows:

e Green infrastructure/low impact development

e Direct injection

2.2 Water Balance

Two agency-wide water balances were developed to help better understand DOE’s primary water
uses: one for potable and one for ILA. A water balance compares DOE’s total water use to the estimated
use across all the major water end-uses. Knowing the largest water consumers across the agency, DOE
can better prioritize funding and initiatives. The agency-wide water balance was estimated by
determining the water balances of the 10 largest DOE water-consuming sites, compiled from existing data
from previous water evaluations, data provided by DOE and each individual site, and review of the Site
Sustainability Plans (SSPs). These results were extrapolated across the DOE inventory to develop an
agency-wide water balance. (See Appendix B for more information on the agency-wide water balances.)

221 Potable Water Balance

The results of the potable water balance reveal that DOE’s largest potable water use is associated with
cooling through cooling towers and single-pass cooling, representing nearly 3.7 billion gallons of water
annually and 58 percent of the total use (Figure 2.10). (The miscellaneous, or “misc.”, water use category
in the water balance represents a variety of water-consuming equipment and processes.)
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Figure 2.10. DOE Potable Water Balance

2.2.2 ILA Water Balance

A water balance was developed for DOE’s ILA water use. The largest end-use for ILA water is
single-pass cooling, representing 28 percent of the total, followed by process water uses, representing 19
percent of the total, and cooling towers, which account for 17 percent of the total. Steam generation from
boilers, leaks and losses, landscape irrigation, and construction uses are also principal end-use categories

across DOE’s infrastructure (Figure 2.11).
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3.0 Water Efficiency Best Practices

A key tenet of DOE’s Strategic Water Management Plan is to reduce the demand for freshwater
through conservation and efficient operations and technologies. The following section describes specific
best practices that can be implemented across DOE sites. These best practices can be deployed through
SPO via outreach and training. For example, specific sites identified as large consumers of cooling water
can be targeted for the best practices training in this area. See Section 4.5 for a list of the large DOE sites
that are good candidates for implementation of best practices.

3.1 Cooling Towers

To maximize water use and efficiently operate cooling towers, it is critical to understand cycles of
concentration and the limiting factors that govern scaling and corrosion potential. The threshold number
of cycles of concentration the system can handle depends on the makeup water quality and water
treatment regimen. Typical treatment programs include corrosion and scaling inhibitors along with
biological fouling inhibitors.

To maximize water efficiency, DOE sites should consider the following:

o Install automated chemical feed and conductivity controllers on large cooling tower systems
(more than 100 tons). The automated feed system should control chemical feed based on
makeup water flow or real-time chemical monitoring to minimize chemical use while
optimizing control against scale, corrosion, and biological growth. A conductivity controller
can continuously measure the conductivity (typically measured as microsiemens per
centimeter of the cooling tower water and discharge water only when the conductivity
setpoint is exceeded, thereby managing cycles of concentration. Work with a water treatment
specialist to determine the maximum cycles of concentration the cooling tower system can
safely achieve and the resulting conductivity.

o Install flow meters on makeup and blowdown lines. Check the ratio of makeup flow to
blowdown flow. Then check the ratio of conductivity of blowdown water and the makeup
water (handheld conductivity meters can be used to determine the relative mineral
concentration of the recirculating and makeup water). These ratios should match the target
cycles of concentration. If both ratios are not about the same, check the tower for leaks or
mechanical issues. If the system is not operating at or near the target cycles of concentration,
check system components, including basin level controls, conductivity controller, makeup
water fill valve, and blowdown valve.

o Read conductivity and flow meters regularly to quickly identify problems. Keep a log of
makeup and blowdown quantities, conductivity, and cycles of concentration. Monitor trends
to spot deteriorating performance.

e Consider using acid treatment such as sulfuric, hydrochloric, or ascorbic acid where
appropriate. When added to recirculating water, acid can reduce the scale buildup potential
from mineral deposits and allow the system to run at higher cycles of concentration. Acid
treatment lowers the pH of the water and is effective in converting a portion of the alkalinity
(bicarbonate and carbonate), a primary constituent of scale formation, into more readily
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soluble forms. Make sure workers are fully trained in the proper handling of acids. Also,
note that acid overdoses can severely damage a cooling system. A timer or continuous pH
monitoring instrumentation should be used. It is important to add acid at a point where the
flow of water promotes rapid mixing and distribution.

Consider installing a side-stream filtration system. These systems filter silt and suspended
solids and return the filtered water to the recirculating water. This limits the fouling potential
for the tower system, which is particularly helpful if the cooling tower is located in a dusty
environment.

Install a makeup water or side-stream softening system when hardness (calcium and
magnesium) is the limiting factor on cycles of concentration. Water softening removes
hardness using an ion exchange resin, allowing the system to operate at higher cycles of
concentration.

3.2 Single-Pass Cooling

To maximize water savings, eliminate single-pass cooling by modifying equipment to operate on a
closed loop that recirculates water instead of discharging it. If modification of equipment to a closed-loop
system is not feasible due to budget constraints or system configuration, consider the following:

Add an automatic control to shut off the entire system during unoccupied night or weekend
hours. This option should be considered only when shutdown has no adverse impact on
indoor air quality.

Ensure that temperatures and flow rates of water entering and leaving the system are within
the manufacturer's recommendations. For maximum water savings, water flow rates should
be near the minimum allowed by the manufacturer.

Check the operation of the water control valve. Water control valves adjust the flow rate of
water based on demand. Regular valve maintenance ensures water is used as efficiently as
possible.

Find another use for the single-pass effluent, such as cooling tower makeup, boiler feed
water, or landscape irrigation. Some equipment effluent, such as degreasers and hydraulic
equipment, may be contaminated. In these cases, the effluent must be filtered or conditioned
prior to being used in a secondary application.

3.3 Distribution System Leak Management

Leaks in distribution systems are caused by several factors, including pipe corrosion, high system
pressure, construction disturbances, frost damage, damaged joints, and ground shifting and settling. To
minimize distribution system leaks, DOE sites should develop a regular maintenance program that
includes the following:

Manage pressure in the system to maintain optimal levels. High pressure causes wear and
tear on the system, causing new leaks and increasing loss rates.
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Install meters in different areas or zones of the system to monitor flow rates. Manage
metered data by setting flow rate thresholds. If thresholds are exceeded, investigate for
system leaks.

Institute cathodic protection for metal pipes and tanks. Cathodic protection controls
corrosion of metal surfaces by supplying an electrical current that stops the corrosive
reactions.

The following are technical considerations for leak detection equipment and distribution system

repair:

Use leak detection devices such as acoustic or sound-based technologies that identify leaks.
Water escaping from pipes creates a sound that moves through the piping material. Different
piping materials transmit different frequencies at differing lengths, creating distinct sounds.
There are a variety of acoustic technologies for different pipe material.

Consider installing permanent detection systems on large distribution systems that monitor
for leaks 24/7 to focus leak repair efforts. Permanent systems should be used in conjunction
with other leak detection techniques that pinpoint leak locations.

Pinpoint leaks by using a correlator and ground microphone, which can determine the leak’s
exact location.

Significant leaks should be repaired immediately, and lengths of pipe with many leaks should
be considered for replacement.

3.4 Power and Steam Plants

Steam boiler systems use varying amounts of water depending on the system size (e.g., the amount of
steam produced), cycles of concentration, and the amount of condensate returned. DOE locations should
include the following in their operation and maintenance program for steam systems:

Perform regular inspection and maintenance of steam traps and the steam distribution
system, as well as the condensate return system.

Ensure proper insulation is present on both the steam distribution system and the condensate
return system.

Perform annual boiler maintenance and tune-ups to ensure the boiler is operating at
maximum combustion efficiency. Inspect both the fire-side and the water-side of the boiler.
If needed, clean the heat exchange surfaces.

Install flow meters on the boiler makeup.

Consider performing an energy audit to reduce heating loads and ensure that the system is
sized appropriately. Decreasing the size of the boiler system can reduce water requirements.
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3.5 Plumbing Fixtures

Specific measures can help reduce water used by plumbing fixtures, both through operation and
maintenance and replacement. (See Appendix C for recommended plumbing specifications for
replacement projects at DOE sites.)

351 Toilets and Urinals

Water use in toilets and urinals can be reduced through operation and maintenance changes as well as
replacement options.

Operation and Maintenance

DOE sites should develop a regular maintenance program to maintain water efficiency in toilets and
urinals. The following are best practices for operation and maintenance of specific types of toilets and
urinals.

Tank Toilets

e Ensure the water in the tank is set to the manufacturer’s recommended level and is not
running over the overflow tube.

e Adjust the float if water level is too high.

o Ensure that the fill valve (the mechanism that refills the tank after each flush) is working
properly and not running constantly.

o Periodically test the flapper valve for leakage and repair if necessary:
o Drop dye or food coloring into the tank water.

0 Wait 10 minutes, then see if the dye has seeped into the bowl through the flapper
valve.

0 If the dye has seeped, ensure that the flapper valve properly drops after a flush.

0 Replace the flapper if the flapper valve is not fully dropping into place and seepage
continues.

0 Flush the toilet immediately after the test to avoid staining the bowl.

Flushometer Toilets and Urinals

e At least annually, inspect the valves and check for worn parts. Long flush cycles or
continuously running valves may indicate a clogged bypass orifice in the valve or improper
sealing. The flush valve insert may need to be cleaned or replaced. (The flush cycle of a
1.6 gallons per flush (gpf) flushometer toilet or a 1.0 gpf urinal should not exceed 4 to
5 seconds.) A flushometer valve may include a debris screen, which can limit clogging of the
bypass orifice.

o When replacing a flush valve insert, make sure the flush rating of the replacement part
matches the valve’s flush volume specification. For example, a 1.6 gpf flushometer toilet
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should only be retrofitted with a 1.6 gpf rated flush valve insert. This is particularly
important for diaphragm valves because different rated diaphragms may be substituted in an
existing valve that increases the flush volume.

e Ensure that the building’s water pressure meets the manufacturer-specified minimum
pressure. Generally, 30 to 80 psi is the required range of pressure.

o Calibrate automatic sensors to ensure they are set properly to limit double or “phantom”
flushing. Automatic sensors are not considered a conservation device.
Non-water Urinals

o Clean and replace the sealant, cartridges, and material according to the manufacturer’s
recommendations.

o Educate users about the urinal’s water-saving benefits and ensure they are aware that water
and other liquids should not be poured into the fixture because it can rinse out the sealant.
Outreach

e Make sure maintenance staff are aware of each type of fixture’s maintenance and repair
requirements.

o Establish a user-friendly method to report leaks.
Replacement Options

Replace plumbing fixtures with high-efficiency models. When considering the replacement of toilets
and urinals, research and assess the site’s waste lines, water pressure, water quality, use patterns, and
types of users (employees, residents, occasional members of the public, frequent visitors, etc.) to identify
the appropriate fixtures. The following are best practices for plumbing fixture replacement:

o Replace residential tank-type toilets with WaterSense-labeled products that have an effective
volume of 1.28 gpf or lower.

o Replace flushometer-type toilets with high-efficiency toilets that use no more than 1.28 gpf.
Consider replacing diaphragm valves with piston valve technology. Piston valves have some
benefits:

0 Piston valves do not warp as rapidly and will consistently use the same amount of
water per flush.

0 Piston valves can only be replaced with the same rated valve, ensuring that a high-
efficiency toilet maintains the same flush rate when parts are replaced. Diaphragm
valves can be replaced with higher rated parts.

Note: Piston valves need adequate building pressure to work properly, which should be
tested to make sure building pressure meets the manufacturer’s specifications.

o Replace urinals with WaterSense-labeled products or equivalent models that are designed to
use 0.5 gpf or less. High-efficiency urinals use as little as 0.125 gpf.

o Ensure that the toilet and urinal valve and bowl have compatible flushing capacities.
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3.5.2

When deciding between a diaphragm and piston flush valve type for flushometer toilets and
urinals, consider valve design, restroom traffic, water quality, and operating system
characteristics.

Check the performance of toilet models through the Maximum Performance Testing website,’
which provides performance results for numerous models of tank and flushometer toilets.

When possible, recycle used parts such as tank trim and metal flush valves (only the interior
mechanism needs to be replaced) to minimize landfill impacts.

Faucets and Showerheads

Operation and Maintenance

To maintain water efficiency in operations and maintenance, DOE should institute the following:

Encourage occupants to report leaks through signs in restrooms or other communications.
Encourage cleaning or custodial crews to report problems.
Develop a mechanism for fixing leaks immediately.

Test system pressure to make sure it is between 20 and 80 psi. If the pressure is too low,
high-efficiency devices won't work properly. If it is too high, they will consume more than
their rated amount of water.

Install expansion tanks and pressure-reducing valves and reduce water heater settings where
appropriate to prevent temperature and pressure relief valves from discharging water.

Correctly adjust and maintain automatic sensors on faucets to ensure proper operation.
Sensors must be calibrated to ensure water use only when washing hands and not be triggered
by users passing in front of the faucet.

Encourage users to take shorter showers. Place clocks or timers in or near showers to allow
users to track their timing better.

Post energy and/or water awareness information to encourage water conservation actions
from users.

Retrofit and Replacement Options

DOE sites should use these best practices when retrofitting and replacing showers and faucets:

Replace showerheads with WaterSense labeled showerheads, which have flow rates of no
more than 2.0 gallons per minute (gpm).

o Verify that the hot and cold water plumbing lines are routed through an auto-
compensating mixing valve (either thermostatic or pressure balancing) designed for
the showerhead’s flow rate. This valve prevents significant fluctuations in water
pressure and temperature if designed for the showerhead’s flow rate, and can reduce

" Maximum Performance testing website: http://www.map-testing.com/downloads.html.
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risks of thermal shock and scalding. Check with a local plumber and, if necessary,
install an auto-compensating mixing valve designed for the flow rate.

For kitchen faucet retrofits, install aerators or laminar flow devices that achieve a flow rate
of 2.2 gpm; consider installing a device with a flow rate of 1.5 gpm to maximize savings.

For lavatory faucet retrofits in public restrooms, install faucets or faucet aerators or laminar
flow devices that achieve a flow rate of 0.5 gpm, which is required by plumbing codes.

For lavatory faucet retrofits in private restrooms (e.g., change rooms and locker rooms),
install WaterSense labeled, high-efficiency lavatory faucets or faucet aerators or laminar
flow devices with a maximum flow rate of 1.5 gpm.

Install temporary shutoff or foot-operated valves with kitchen faucets. These valves cut off
the water flow during intermittent activities like scrubbing or dishwashing. The water can be
reactivated at the previous temperature without the need to remix the hot and cold water.

When considering automatic sensors on “touchless” faucets replacements, note that these fixtures are
not considered conservation devices. In fact, studies have shown that automatic sensor faucets can waste
water because they can be triggered when not needed by the occupant and flow at the maximum flow
instead of partial flow, which is more common for manually operated faucets.®

3.6 Laboratory Equipment

DOE sites commonly have laboratory equipment that uses water, such as water purification systems,
sterilization or disinfection systems, photographic and x-ray equipment, vacuum systems, glassware
washers, and vivarium equipment.

Operation and Maintenance

The following operations and maintenance options help DOE maintain water efficiency across its

facilities:
[ ]

Establish a user-friendly method to report leaks and fix them immediately.
Encourage cleaning or custodial crews to report problems.

When performing maintenance, replace worn parts and adjust mechanisms to ensure water
consumption continues to meet manufacturer guidance.

Shut off units that are not in use or install an automatic shut-off feature if it does not interfere
with the unit’s normal operation.

Check solenoids or automatic shut-off valves regularly to ensure that they are working
properly. Verify that water is not flowing when equipment is in standby mode.

Install a pressure-reducing device on equipment that does not require high pressure.
Lowering the pressure can reduce water use.

& Alliance for Water Efficiency. 2016. Faucet Fixtures Introduction: Residential and Non-Residential Faucet
Fixtures. Chicago, IL. http://www.allianceforwaterefficiency.org/Faucet Fixtures_Introduction.aspx.
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e Set equipment to the minimum flow rates acceptable or recommended by the manufacturer
and post signs near equipment to increase employee awareness and discourage tampering
with equipment flow rate.

e Run washing and sterilizing equipment only when full. Use newer, cleaner rinsing detergents,
and reduce the number of rinse cycles whenever possible.

Retrofit and Replacement Options

DOE should consider the following retrofit and replacement options for specific equipment types at
sites with significant laboratory water use.

Water Purification Systems

o Evaluate laboratory requirements for high-quality water, including the total volume and the
rate at which it will be needed, so that the system can be properly designed and sized.

o Choose systems with a higher recovery rate (the ratio of filtered purified water to the volume
of feed water). Some proprietary systems claim recovery rates of up to 95 percent.
Conventional reverse osmosis systems have recovery rates between 50 percent and 75
percent. For existing units, consider optimizing the system to increase the recovery rate.

e Consider reusing concentrate produced by reverse osmosis treatment systems for non-potable
applications such cooling tower makeup. Water quality should be monitored to avoid fouling
other systems.

o Determine the quality of water required in each application. Use the lowest appropriate level
of quality to guide the system design. For example, reverse osmosis units should only be
used in processes that require very pure water.

o Evaluate water supply quality for a period before the water purification system is designed.
This evaluation allows designers to accurately characterize water supply quality and helps
determine the best method for attaining the required quality level.

Disinfection or Sterilization Systems

o Replace older, inefficient equipment with equipment designed to recirculate water or that
allows the flow to be turned off when the unit is not in use, or both.

e If purchasing new equipment is not feasible, consider purchasing a water efficiency retrofit
kit. Many are now available for older units. These kits reduce water use by controlling the
flow of tempering water or by replacing the venturi mechanism for drawing a vacuum.
Tempering kits sense the discharge water temperature and allow tempering water to flow only
as needed.

o Install a small expansion tank instead of using water to cool steam for discharge to the sewer.
Verify with the manufacturer that this will not interfere with the unit’s normal operation.

Vacuum Systems

¢ For liguid-ring vacuum pumps that continuously discharge water required to generate a
vacuum, consider implementing a recovery and recirculating system.
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¢ When purchasing a replacement or new vacuum pump, choose a ““dry”” vacuum pump that
does not use water to create the seal in the pump to generate the vacuum. Also consider using
an air-cooled system that eliminates all water requirements.

Glassware Washers
e For existing equipment, install a water recycling system for glassware washer wastewater.
e When purchasing new equipment, choose a system that adjusts that water supply for the load
size, provides rinse cycle options, and recycles the rinse water in the next cycle.
Vivarium Equipment — (cages, enclosures, and/or racks used for keeping animals)

o Replace older, inefficient cage and rack washers with more efficient models. Look for
models that recycle water through four cleaning stages using a counter-current rinsing
process. In counter-current rinsing, the cleanest water is used only for the final rinsing stage.
Water for early rinsing tasks (when the quality of rinse water is not as important) is water that
was previously used in the later stages of rinsing operations.

o Retrofit existing cage and rack washers to use a counter-current flow system to reuse final
rinse water from one cage-washing cycle in earlier rinses in the next washing cycle.

e Use tunnel washers for small cage cleaning operations.

o Sterilize and recirculate water used in automatic animal watering systems instead of
discharging water to the drain.

o Consider using alternative water such as process discharge or harvested rainwater for
vivarium equipment.

3.7 Irrigation and Landscape Management

The following are best management practices for irrigation systems and landscape management at
DOE sites.

e Scheduling: Simple scheduling adjustments to the irrigation system can significantly reduce
water use, and should include the following:

0 Review the irrigation schedule to determine the time of day and days per week for
each zone at the start of the irrigation season and when there are major changes in
weather patterns.

o Verify that the irrigation schedule is appropriate for the climate, soil conditions,
plant materials, and season.

o Irrigate during non-windy and low-sun periods to decrease evaporation; early
mornings are typically the least windy and coolest time of the day.

0 Change the watering schedule based on changing weather conditions and as part of
regular, periodic maintenance; consider installing a rain gauge that is tied into the
irrigation controller to automatically shut off the irrigation system during a rain event
(called a “rain delay™).
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o For flat landscaped areas, water deeply and less frequently rather than lightly and
often. A deep, less frequent schedule encourages deep roots, resulting in more
drought-tolerant plants.

o Irrigate using a ““‘cycle and soak’ schedule for steep slopes where surface runoff is
likely. The cycle and soak method breaks up irrigation events into short, multiple
applications. This gives adequate time for the landscape to absorb the irrigation
water. If the installed irrigation controller is not capable of such programming,
replace it with advanced control technology.

e Landscape Maintenance: Grounds maintenance personnel should consider performing the
following activities throughout the growing season:

0 Aerate turf at the beginning of the irrigation season to introduce oxygen into the soil
and encourage deep root growth.

0 Alternate turf mowing height between high and low levels and alternate mowing
patterns to encourage deep root growth and drought-tolerant turf.

0 Add mulch to landscaped areas to help to reduce evaporation, inhibit weed growth,
cool plants’ root zones, and reduce erosion.

0 Amend the landscape soil with organic matter 4 to 6 inches deep, which will help to
capture stormwater and retain moisture.

0 Keep landscaped areas weed free; weeds can take up valuable water and nutrients
that are needed by the landscape.

¢ Irrigation System Maintenance: Routinely check emitter components for broken heads and
leaks. Common examples of damaged emitters include the following:

o Broken heads
Clogged nozzles
Nozzle seal leaks

Sunken head

© O o O

Tilted and misaligned heads

e Irrigation Distribution System Enhancements: Field performance audits can be conducted
to identify opportunities to repair and replace irrigation equipment to improve the irrigation
distribution performance. Irrigation audits should be developed under an accepted procedure
such as the Irrigation Association’s Certified Landscape Irrigation Audit Program?® or its
equivalent. The audit should check the system’s precipitation rate and distribution
uniformity. Distribution uniformity provides information on how effectively irrigation water
is applied to the landscape. Distribution uniformity can supply information on sprinkler
system issues such as misaligned and mismatched heads, required repairs, and distribution
system improvements.

e Advanced Irrigation Controls: There are many available technologies that use weather or
soil moisture information to schedule irrigation according to plant needs.

® Irrigation Association audit guidelines: https://www.irrigation.org/Resources/Audit_Guidelines.aspx.
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A weather-based irrigation control system is an irrigation controller or device that can be
added to an existing controller. It uses real-time weather information along with landscape
parameters entered by the vendor to schedule irrigation only when plants need water. If a
weather-based system is installed, the controller should have a “deficit irrigation” setting for
manual adjustment of the controller to irrigate less than the required amount. Some weather-
based irrigation control systems use historical weather data instead of real-time data. These
systems are not preferred because real-time data provides a much more accurate accounting
of plant water requirements and have a larger reduction potential.

A soil-moisture-based irrigation control system uses a soil moisture sensor that is inserted
into the soil of each zone to measure soil moisture content. They can be connected to an
existing controller or add-on device, enabling irrigation only when the plants need water.

A central irrigation control system uses demand-based controls and enables a water manager
to centrally operate and manage multiple irrigation systems at multiple locations using
various means of communication. A centralized control system can use weather-based and/or
soil moisture-based sensors to set the irrigation schedule.
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4.0 Implementation Plan

DOE’s overall strategy for implementing this water management plan is to prioritize actions that can
have the largest impact on DOE’s water use and management. The highest priority should be reducing
water use through operational changes and best practices, which often have the lowest cost. Increasing
water efficiency is the second highest priority, whereby equipment and processes are retrofitted or
replaced to reduce the water use through more efficient equipment. These measures often have higher
cost. DOE sites should leverage third party financing to implement these projects through energy savings
performance contracts (ESPCs) and utility energy service contracts (UESCs).

After lowering water demand and reducing overall use of potable and ILA water through
conservation and efficiency measures, DOE sites should evaluate potential alternative water sources.
Alternative water projects will offset the use of fresh potable and non-potable water. Climate risks
associated with water availability should also be considered when prioritizing sites for water initiatives.
Sites with greater risk of future water supply issues should receive higher priority for project funding.
The following sections describe these strategies.

4.1 Alternative Water Use Strategy

Alternative water is an important component of DOE’s overarching water management plan.
Alternative water is supplied from sustainable sources that offset the use of freshwater. Potential
applications of alternative water for DOE sites include cooling tower makeup, irrigation, toilet and urinal
flushing, and other industrial uses. This water plan provides a strategy for implementing three alternative
water sources that have potential for supplying water across a broad range of DOE sites:

e Harvested rainwater: collection of rainwater from rooftops that is then diverted and stored
for later use.

e Air cooling condensate: water that condenses on AHUSs and cooling coils when humid air
contacts these cool surfaces and then is stored and reused.

¢ Reclaimed wastewater: wastewater that is discharged from buildings and processes, treated
at a wastewater treatment facility, and then reused.
Other potential alternative water sources that DOE could consider, but are not included specifically in

this strategy, include the following:

o Rejected water from water purification systems: impurities from a water supply are
removed for processes that require ultra-pure water. Between 25 percent and 50 percent of
water supplied to the water purification system can be rejected because it contains the filtered
impurities from the system.

e Once-through cooling water for reuse in other systems such as cooling tower makeup.
e Cooling tower blowdown for reuse.

e On-site stormwater: collection of precipitation runoff over ground-level surface that does
not soak into the ground and has not entered a waterway such as a stream or lake.
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e Captured sump-pump water: removal of water that could potentially harm a building’s
foundation that can be reused for other purposes.

e Gray water: lightly contaminated water that is generated by bathroom sinks, showers, and
clothes washing machines (does not include wastewater from toilets, urinals, or kitchens).

411 Harvested Rainwater

Harvested rainwater is rainwater collected from rooftops that is then diverted and stored for later use.
Rainwater harvesting can help to manage stormwater by reducing runoff, which eases flooding and
erosion by slowing runoff and allowing it to soak into the ground, turning stormwater problems into water
supply assets. Less runoff also means less contamination of surface water from sediment, fertilizers,
pesticides, and other pollutants that might be transported into waterways.

A map was created to determine the most appropriate regions in the U.S. for rainwater harvesting,
which is based on the amount of monthly precipitation received at specific locations across the U.S.
during months without freezing temperatures.’® (Figure 4.1). The map shows the relative potential for
harvesting rainwater, from “highest” to “lowest.” For example, the areas in the U.S. that have no freezing
temperatures and ample rainfall throughout the year are the best regions for rainwater harvesting projects.
Conversely, the arid areas in the U.S. that have very little rainfall have the lowest potential. There are 37
DOE sites that are good candidates for implementing rainwater harvesting systems at their buildings,
which are located in the “highest,” “high,” and “medium-high” categories. (For a list of these sites, see
Table 4.2 in Section 4.1.4).

19 bata was provided to Pacific Northwest National Laboratory by the U.S. Environmental Protection Agency in 2010. Data
originated from the International Water Management Institute (IWMI) Climate Atlas. The IWMI Climate Atlas uses 30 years of
historical climate data at the zip-code level.
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Figure 4.1. Rainwater Harvesting Potential and DOE Site Locations

Harvested rainwater can be used indoors and outdoors. Cooling tower makeup is likely the most
appropriate application for harvested rainwater at DOE sites. As revealed in the water balance, cooling
towers represent the largest water use for many DOE sites. Rainwater is a good source for cooling towers
because it is relatively low in contaminants, often only requiring light filtration. Also, the required
infrastructure to store and deliver water to cooling towers is less complicated than other non-potable
indoor applications, such as flushing toilets and urinals, which require dual plumbing systems. Irrigation
can also be a good application for harvested rainwater. The large sites with irrigation are located in arid
areas of the U.S. and fall into the rainwater harvesting “medium” to “low” potential categories. Since the
potential for rainwater harvesting is on the low end of the scale, it is not recommended that these sites
pursue rainwater harvesting unless there are extenuating circumstances that support it (e.g., water
scarcity), although in those cases reducing or eliminating irrigation may be more feasible.

4.1.2 Captured Condensate

Water condenses on AHUs and cooling coils when humid air contacts these cool surfaces. A large
amount of condensate can form on cooling equipment in areas with hot, humid summers. Water that
collects on the AHUs and cooling coils must be drained to prevent damage to the equipment or building.
A condensate capturing system directs the condensate to a central storage tank or basin to be distributed
for reuse. The University of Georgia’s Mechanical Engineering Program conducted a study of potential
condensate capture in the U.S. and created a map (Figure 4.1)."* This map shows the relative potential of
capturing AHU condensate in the U.S, showing the highest potential in the southeast regions of the

! Data provided to PNNL by the University of Georgia on May 2015.
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country and lowest potential in arid areas. Based on this map, 36 DOE sites may be good candidates for a
condensate capturing system, which are located in the “medium-high,” “high,” and “highest” categories
for condensate capture potential. (For a list of these sites, see Table 4.2 in Section 4.1.4).

\"— —

Condensate Capture Potential N
I Highest
I Hioh
B vedium-High

Medium

Medium-Low

Low

Lowest

® DOE sites with medium to lowest potential

®  DOE sites with medium-high to highest potential

Figure 4.2. Site Locations and AHU Condensate Capture Potential

Makeup water for cooling towers can be an ideal use of captured AHU condensate. Cooling tower
makeup water is needed most during the hot summer months, when the most condensate can be collected.
By nature, this water is very pure with low dissolved mineral content, making it an ideal supplement for
cooling tower supply. However, condensate can potentially grow bacteria during the storage phase,
requiring disinfection to avoid introducing bacteria-contaminated water to the cooling tower system.
Condensate can also contain heavy metals because of contact with cooling coils. Treatment to remove
these heavy metals may be required. To limit this contamination when cleaning coils, make sure cleaning
water does not enter the condensate capture system.

41.3 Purchased Reclaimed Wastewater

Reclaimed wastewater is water that is discharged from buildings and processes, treated at a
wastewater treatment facility, and then reused, typically in non-potable applications such as irrigation and
industrial processes. Reclaimed wastewater can be produced on-site for sites that have wastewater
treatment plants. Reclaimed wastewater can also be purchased from municipalities that produce
reclaimed wastewater and distribute it to customers. The CEQ Implementing Instructions to EO 13514
include purchased reclaimed wastewater as ILA water instead of alternative water.** This is because it is
not produced on-site. However, purchasing reclaimed wastewater from third party providers is an
effective way for DOE sites to accomplish the following:

12 Council on Environmental Quality. 2013. Implementing Instructions: Federal Agency Implementation of Water
Efficiency and Management Provisions of EO 13514. Washington, D.C.
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o Offset potable water use
e Increase water security
e Access sustainable water source

e Show commitment to partnering with the local community on finding sustainable water
resources

The WateReuse Research Foundation created a National Water Reuse database of water utilities that
sell reclaimed wastewater to their customers. At the time this plan was being developed, only six states
had provided data. This data was correlated with DOE site locations. Nine DOE sites are located near a
reclaimed wastewater provider (within 25 miles) (Table 4.1). These sites may be good potential locations
for purchasing reclaimed wastewater and should be investigated. Sites in other states may want to
investigate whether or not their wastewater utility sells reclaimed wastewater.

Table 4.1. DOE Sites Near Utilities Suppliers of Reclaimed Wastewater

Program Site

Office Number Site Name Utility Name

NNSA 141 Pantex City of Amarillo

NNSA 112 Lawrence Livermore National City of Livermore
Laboratory (LLNL)

NNSA 143 SNL - California City of Livermore

SC 309 Stanford Linear Accelerator City of Palo Alto
Laboratory (SLAC)

NNSA 122 Nevada National Security Site Clark County Water Reclamation District
(NNSS) - Las Vegas

NNSA 127 NNSS - Other Locations Clark County Water Reclamation District

PMA 2400 Western Area Power Denver Water
Administration (WAPA)

EE 5001 National Renewable Energy Denver Water
Laboratory (NREL)

SC 305 Lawrence Berkeley National East Bay Municipal Utility District
Laboratory (LBNL)

Cooling tower makeup water and irrigation are good potential applications for reclaimed wastewater.
Reclaimed wastewater can be high in suspended and dissolved solids, so water quality should be
considered when determining which application is most appropriate. In addition, sites are typically
required to install reclaimed wastewater infrastructure to tie into the third party supplier’s system;
however, water utilities may provide incentives to assist in the infrastructure development.

414 Alternative Water Site Prioritization

Based on the information compiled on harvested rainwater, captured condensate, and reclaimed
wastewater, a prioritization was developed to help determine the sites with the best potential for
implementing alternative water projects, shown in Table 4.2. This table is sorted by largest potable
water-consuming sites, with the following designations:

® For rainwater harvesting and captured condensate, the site is located in the “highest” potential
area for the alternative water source, as identified in the above maps; for reclaimed
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wastewater availability, the site is located near a water utility that produces reclaimed

wastewater.

For rainwater harvesting and captured condensate, the site is located in an area with “high”
potential for the alternative water source, as identified in the above maps.

For rainwater harvesting and captured condensate, the site is located in an area with
“medium-high” potential for the alternative water source, as identified in the above maps.

DOE can use this information to build a strategy for implementing alternative water projects. Special
consideration should be given to locations with large cooling loads since these alternative water sources
are very appropriate for cooling tower makeup. Through the water balance task, it was determined that
the top six sites listed in Table 4.2 have high cooling loads and may be good candidates for rainwater
harvesting and condensate capturing systems.

Table 4.2. Alternative Water Potential for Sites

® Highest; ® High; OMedium-High

Proaram Rainwater Captured Reclaimed FY 2014
o f?‘ice Site Name State  Harvesting  Condensate Wastewater  Potable Water
Potential Potential Availability Use (Mgal)
EM PORTS OH (@) o 852.7
NNSA Y-12 TN ® ® 831.0
SC Oak Ridge National TN ® ® 766.6
Laboratory (ORNL)
SC BNL NY (@) o 433.7
EM SRS SC [ ) ® 273.3
NNSA LLNL CA L 220.0
SC Argonne National IL (@) O 123.4
Laboratory (ANL)
EM East Tennessee TN ® O} 113.0
Technology Park
NR Knolls Atomic - NY (@) o 112.7
Kesselring (KAPL -
Kesselring)
NNSA Pantex TX ® 101.2
SC SLAC CA { 68.3
NNSA Kansas City Plant MO O] ® 61.5
(KCP)
SC LBNL CA { 57.4
NR Knolls Atomic - NY o o 55.5
Niskayuna (KAPL -
Niskayuna)
NNSA SNL - California CA [ ] 50.0
SC Thomas Jefferson VA ® @) 47.8
National Accelerator
Facility (TINAF)
NNSA KCP-NSC MO ® ® 47.2
PA WAPA CO { 35.9
PA Bonneville Power OR o 30.7
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Program _ RainwaFer Captured Reclaimed FY 2014
Office Site Name State  Harvesting  Condensate Wastewater  Potable Water
Potential Potential Availability Use (Mgal)

Administration

NR Bettis Atomic Power PA @) @) 22.4
Lab - PA

NNSA NNSS - Las Vegas NV [ 22.0

SC Fermi IL @) @) 214

MA HQ - Forrestal DC (@) (@) 20.3

EE NREL CO { 19.2

PA Southwestern Power OK (@) ® 19.0
Administration
(SWPA)

EM Paducah Gaseous KY ® o 11.6
Diffusion Plant

MA HQ - Germantown MD (@) (@) 10.2

FE National Energy PA @) @) 10.2
Technology
Laboratory (NETL) -
Pittsburgh Office

EM West Valley NY ® o 8.6

FE NETL - Morgantown ~ WV ® O 7.3
Office

SC Ames Laboratory 1A (@) (@) 4.7

FE Strategic Petroleum X ® ® 4.1
Reserve (SPR) - Big
Hill Facility

SC Oak Ridge Office TN O] ® 3.6
(ORO)

FE SPR - Bryan Mound TX 3.4
Facility

NNSA NNSS - Other NV ( 3.4
Locations

SC Princeton Plasma NJ ® o 3.0
Physics Laboratory
(PPPL) - Forrestal
Research Center

SC Office of Scientific & TN ® ® 1.7
Technical Information

NNSA Office of Secure TN ® ® 1.0
Transportation (OST)
- Oak Ridge

FE SPR - Bayou LA ([ J ([ J 0.6
Choctaw Facility

FE SPR - West LA 0.5
Hackberry Facility

SC Oak Ridge Institute TN ® ® 0.5
for Science &
Education

LM Office of Legacy OH @) @) 0.4
Management

NNSA OST - Ft. Chaffee AR ® ® 0.3

SC Notre Dame IN (@) o -

Department of Energy 4.7 Strategic Water Management Plan



Rainwater Captured Reclaimed FY 2014
Program

Office Site Name State Harvest_ing Conden§ate Was_tewg?er Potable Water
Potential Potential Availability Use (Mgal)

Radiation Lab
(NDRL)

FE SPR - New Orleans LA [ ) [ ) =
Facility

FERC Federal Energy DC O O
Regulatory

Commission (FERC)

4.2 Metering Plan Improvements

DOE is updating the metering plan in 2016 to provide a detailed structure on how meters will be
implemented. This section of the plan provides technical information that DOE can use to improve the
current water metering plan.

Development of an effective water metering plan will be best achieved by applying a systematic
planning approach. The following are key components of the planning development process:

o Determining which buildings should be metered
o Prioritizing the installation of meters in recognition of resource constraints
o Establishing objectives of the metering program
¢ Identifying staffing, funding, information technology, and data needs
e Planning data analysis and action follow-ups
The Federal Building Metering Guidance was developed to give agencies a framework for developing

their metering plan.™ It states that buildings that satisfy the following criteria should be considered for
water metering:

e The building will remain in the property inventory for at least the next 5 years.
e The building is owned or leased and the agency pays for water based on actual consumption.

o At least one of the following minimum thresholds for buildings are met or are expected to be
met:

o0 Building has water-intensive processes or equipment that consumes greater than
1,000 gallons per day.

0 Total daily building water consumption exceeds 1,000 gallons per day.
o Total building square footage exceeds 5,000 ft*.
e lIrrigated areas greater than 25,000 ft*.

The Federal Building Metering Guidance also provides considerations for the types of buildings and
campuses that should be metered:

3 DOE Federal Energy Management Program. 2014. Federal Building Metering Guidance. Washington, D.C.
http://energy.qov/eere/femp/downloads/federal-building-metering-guidance-usc-8253e-metering-energy-use.
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¢ New construction and major renovations

o  Multi-building facilities based on system and building attributes

SPO recommends that 5-year metering plans be developed and updated annually by each program
office. These updated plans will be collected as part of SPO’s annual data call in order to inform
department-wide sustainability reporting. These plans should identify buildings that are appropriate for
metering, per the Federal Building Metering Guidance (stated above). A crucial part of the plan is to
develop a comprehensive prioritization for building-level water metering. This requires investigation of
specific water uses. Prioritization of water meter implementation should recognize unigue uses among
the buildings, as well as any special requirements that might apply to any of the buildings. The
prioritization process should also assess the installation schedule because water meters will be phased
over several years due to resource constraints. An oversimplified approach that only considers building
square footage, for example, will likely overlook water-intensive buildings.

To develop a comprehensive prioritization, each program office can follow these steps to rank
buildings for water meters:

o Develop a list of buildings by site that includes the building type and square footage from real
property data.

o Identify the number of estimated occupants per building from associated building data or
human resources records.

o Determine the buildings with large water-consuming equipment such as chiller plants,
cooling towers, steam systems, commercial kitchens, vehicle wash, laundry facility, and
laboratory equipment.

o Estimate the daily water use for each building based on the type of water-using equipment
identified.

e Sort the building list by daily water use to determine the priority for which buildings should
be metered for water.

Also critical to the water metering planning process is the determination of uses of the metered data.
Inherently, meters do not reduce water use, but meters can provide powerful data to help better manage
water. Metered data can be used to improve water management using the investigating the following
parameters:

e Building water benchmarking: monitor year-to-year consumption in a building to
determine progress in meeting water goals or outcomes of water conservation measures.

e Process monitoring: follow the usage of water-intensive systems and processes such as
cooling towers to monitor system operating efficiency and/or operating parameters.

e Leak detection: monitor water consumption in buildings or across a campus to detect sudden
increases that may be attributed to distribution system and equipment leaks.

e \Water use reporting: metered data can help provide the information needed to properly
report all water data required by DOE.

Other activities to consider when developing a metering plan include the following:
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e Coordinate water metering systems with other resource or energy systems where possible.

o Always include IT staff in the planning process at the earliest stage. Information technology
and cyber security requirements often vary by site.

o Do not overbuy meters. Purchase meters that meet the objectives of the metering system.
For example, revenue grade meters are likely not needed for the metering strategies used at
DOE facilities.

o Make data analysis a part of the standard operating procedures. The value of meters is
realized when efficiency or conservation opportunities are addressed at the earliest possible
moment.

e Share successes. When the metered data have made savings opportunities known, this
information should be promoted up the line to validate the contribution of the metering
system.

Additional metering resources:

e Metering Best Practices: A Guide to Achieving Utility Resource Efficiency, Release 3.0. See
chapter 3, Metering Planning. This document presents best practices on the application and
use of facilities meters to achieve potential savings and benefits.

o Federal Building Metering Guidance, November 2014 Update. This updated guidance was
issued to define which appropriate buildings for metering and how to prioritize meter
applications with limited resources.

4.3 Climate Change Impacts

Climate change has the potential to greatly affect water availability across the country. This risk can
affect the ability of DOE sites to secure adequate water supplies for mission-critical processes. It is vital
that DOE properly plan for climate change risks related to water availability. The U.S. Army Corps of
Engineers’ Construction Engineering Research Laboratory (CERL) developed a water sustainability
assessment for the Army,** which predicts that water security will become an increasing threat across the
U.S through 2040. As part of this study, CERL developed a map that shows watershed vulnerability
across the U.S. (Figure 4.3).

* Jenicek EM, RA Carrol, LE Curvey, MS Hessel, RM Holmes, and E Pearson. 2011. Water Sustainability
Assessment for Ten Army Installations. ERDC/CERL TR-11-5, U.S. Army Corps of Engineers, Construction
Engineering Research Laboratory, Champaign, IL.
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Figure 4.3. DOE Site Locations and Watershed Vulnerability Through 2040

There are 16 DOE sites located in highly vulnerable watersheds and 11 sites located in watersheds
that are considered vulnerable (Table 4.3). Most of these sites are in arid regions of the U.S. that
experience water risks such as drought. These sites are good candidates for climate change resiliency
planning with a focus on water risks. (See Appendix D for further information on site-specific climate

change risks.)

Table 4.3. DOE Sites with Watershed Vulnerability

Tofe S City  State iy
SC LBNL Berkeley CA High
NNSA LLNL Livermore CA High
NNSA SNL Livermore CA High
SC SLAC Menlo Park CA High
PMA WAPA  Denver CO High
MA HQ Washington, DC High

D.C.
EM PGPD West Paducah KY High
NNSA KCP Kansas City MO  High
SC PPPL Plainsboro NJ High
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Program Site City State Watershed

Office Vulnerability
NNSA SNL Albuguerque NM  High
HSS National ~ Albuquerque NM  High
Training
Center
NNSA OST Albuquerque NM  High
NNSA KCP Kirtland NM  High
SC BNL Upton NY High
PMA SWPA  Tulsa OK  High
SC TINAF  Newport News VA High
EE NREL Denver CO Vulnerable
SC NDRL Notre Dame IN Vulnerable
FE SPR Plaguemine LA Vulnerable
MA HQ Germantown MD  Vulnerable
EM Waste Carlsbad NM  Vulnerable
Isolation
Pilot
Plan
NNSA NNSS Las Vegas NV  Vulnerable
NNSA NNSS Mercury NV  Vulnerable
NNSA NNSS North Las NV Vulnerable
Vegas
NNSA SNL Tonopah NV  Vulnerable
EM SRS Aiken SC Vulnerable
FE SPR Freeport TX Vulnerable

4.4 Site Prioritization

The culmination of this strategic plan is to prioritize sites that are good candidates for water
efficiency projects and initiatives. By understanding the current water use trends, investigating the large
water-consuming sites, developing an agency-wide water balance, and evaluating for water availability
risks, a list of preliminary projects was developed to target water measures at specific sites for potable
water (Table 4.4 and Table 4.5) and ILA water (Table 4.6 and Table 4.7). These sites are listed in order
of priority. The largest water-consuming sites with the biggest potential for water reductions are listed
first. These projects are based on information collected from the sites’ SSPs, interviews, and water
balances completed as part of this plan. (For information on net-zero water project planning, see
Appendix E.)
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Table 4.4. Site Prioritization of Potable Water Projects

£ o 5 g gz
© (<5 L = 4= S =
S £ 3§ §8 2 3 g £¢
. . P S o WE 3§ e T [San

Program Office  Site £ o 8 g 5& E £ g o
T £ 2 § €3 2 & $ g%
2 8§ 5 o J9 % 5 E§
5 ° & < o&

EM PORTS X X X X X

NE INL X X X X X

NNSA Y-12 X X X X X

EM Hanford X X X X X

SC BNL X X X X

SC ORNL X X

EM SRS X X X X X

NNSA SNL X X X X

NNSA LLNL X X X X X
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Table 4.5. Preliminary Potable Water Projects

Program

Office Site Preliminary Opportunities For Water Projects And Improvements

Single-pass cooling: replace with closed loop system or reuse

Cooling towers: optimize operation and increase cycles of concentration
EM PORTS Distribution system: perform leak detection survey

Metering to improve water balance

Alternative water: rainwater harvesting and condensate capture

Single-pass cooling: replace with closed loop system or reuse

Cooling towers: optimize operation and increase cycles of concentration
NE INL Distribution system: perform leak detection survey

Metering to improve water balance

Plumbing: implement water efficient fixtures where cost effective

Single-pass cooling: replace with closed loop on process equipment;

replace with heat pumps on HVAC systems

Cooling towers: optimize operation and increase cycles of concentration
NNSA Y-12 Steam plant: increase condensate return

Distribution system: repair or replacement of demineralization plant

distribution

Alternative water: rainwater harvesting and condensate capture

Single-pass cooling: replace with closed loop system or reuse

Cooling towers: optimize operation and increase cycles of concentration
EM Hanford  Distribution system: perform leak detection survey

Metering to improve water balance

Plumbing: implement water efficient fixtures where cost effective

Single-pass cooling: replace with closed loop system or reuse
Cooling towers: optimize operation and increase cycles of concentration;

S R continue to recharge aquifer with treated water
Alternative water: rainwater harvesting and condensate capture
sC ORNL Cooling towers: optimize operation and increase cycles of concentration

Alternative water: rainwater harvesting and condensate capture

Single-pass cooling: replace with closed loop or incorporate control valves to
minimize flow on process equipment
EM SRS Distribution system: perform leak detection survey
Alternative water: rainwater harvesting and condensate capture
Plumbing: implement water efficient fixtures where cost effective

Distribution system: perform leak detection survey

Laboratory equipment: optimize operations, replace with water-efficient
NNSA SNL technology; continue to reuse water from reverse osmosis plant
Irrigation efficiency: optimization and native landscaping
Plumbing: implement water efficient fixtures where cost effective
Cooling towers: optimize operation and increase cycles of concentration
Laboratory equipment: optimize operations, replace with water-efficient
technology
Irrigation efficiency: optimization and native landscaping
Alternative water: reclaimed wastewater
Plumbing: implement water efficient fixtures where cost effective

NNSA LLNL
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Table 4.6. Site Prioritization of ILA Water Projects

Program
Office

Site

Single Pass Cooling
Cooling Towers
Distribution System
Steam Plant
Irrigation
Alternative Water

Metering
Climate Resilience
Planning Priority

EM

EM

SC

SC

SC

SRS

>
>
>

Hanford X X

ANL X X X

PNNL X

Fermi X X

Table 4.7. Preliminary ILA Water Projects

Program

Office

Site

Preliminary Opportunities for Water Projects and

Improvements

EM

EM

SC

SC

SC

SRS

Hanford

ANL

PNNL

Fermi

Reuse or recycle process water

Steam plant: increase condensate return/efficiency for the boiler

plant

Single-pass cooling: replace with closed loop system or reuse;
re-classify water used to fill ponds as hon-consumptive

Distribution system: perform leak detection survey
Single-pass cooling: replace with closed loop system or reuse

Metering to improve water balance

Cooling towers: optimize operation and increase cycles of

concentration

Irrigation efficiency: optimization and native landscaping
Alternative water: rainwater harvesting and condensate capture

Irrigation efficiency: optimization and native landscaping
Cooling towers: optimize operation and increase cycles of

concentration

Alternative water: condensate capture; change reporting to

alternative water
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4.5 Long-Term Water Reduction Goal

DOE has made great progress in reducing both potable and ILA water use. DOE’s potable WUI in
FY 2014 was 52.4 gal per GSF, representing a 27 percent reduction compared to the FY 2007 baseline.
This exceeded the required reduction goal of 14 percent for FY 2014. The FY 2025 potable WUI
reduction goal is 36 percent per EO 13693. To reach this goal, DOE will have to achieve a WUI of 45.6
gal per GSF, equating to 811 Mgal in reduction by FY 2025, as shown in Figure 4.4. This represents a 13
percent reduction in total water use by FY 2025.
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Figure 4.4. Potable Water Use and WUI FY 2025 Goal Projection

Because DOE has already made significant water reductions, future decreases will be more difficult.
To reach the required reduction of 811 Mgal of potable water use, DOE sites are advised to concentrate
on closing the loop of single-pass cooling systems and increase the water efficiency of cooling towers (as
outlined in Section 4.4). If by FY 2025, DOE sites can reduce the cooling water by approximately 20
percent and plumbing water use by 10 percent, DOE will achieve the FY 2025 water reduction goal. This
can be accomplished by implementing water efficiency best practices in these systems.

Regarding ILA water use, DOE has already exceeded the ILA water use reduction of EO 13693
(Figure 4.5). Nevertheless, DOE will continue to strive to increasingly conserve ILA water to secure
mission-critical water resources.
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Figure 4.5. ILA Water Use and FY 2025 Goal Projection

4.6 Path Forward

The following action items provide the next steps for DOE to deploy the strategies identified in this
plan. These next steps help to ensure that DOE will meet the goals outlined in the agency’s SSPP, with
the overall objective of improved water management which provides the biggest impact across the
agency.

Water Efficiency Best Practices: The following steps can be taken to deploy water efficiency best
practices across DOE sites:

o Verify large water-using processes at DOE sites through a screening process, coordinated and
administered through Program Offices.

o Develop and administer training for best practices that create a standardized approach across the
agency to optimize water processes, deployed through webinar trainings.

¢ Follow up with Program Offices on training effectiveness to determine if best practices are being
deployed appropriately.

e Share lessons learned across the Program Offices through communications and outreach.
Alternative Water: DOE can initiate the development of an alternative water strategy through the
following steps:

e Provide instruction to Program Offices and sites on types of water to track under the alternative
water category and methods for estimating unmetered sources.

e Screen the sites with high potential for alternative water sources (identified in this strategic water
management plan) to gauge interest in alternative water project implementation.
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For sites interested in pursuing alternative water projects, identify potential buildings and/or
processes for project implementation and applications for use of alternative water.

Conduct a pilot project to evaluate alternative water technology performance and system
operation and maintenance.

Replicate the aforementioned pilot project across additional sites upon successful completion of
the project and share lessons learned on the pilot project across the Program Offices.

Water Metering: To improve the water metering strategy to meet the federal requirements, DOE can:

Identify and prioritize large water-consuming sites that currently have unmetered buildings and
processes.

Develop training and/or technical assistance to help sites build a prioritization process for
identifying processes and buildings that should be metered.

Develop a timeline for water meter installation.

Develop data management protocols for water meters that can help sites fully use data to improve
operations.

Third Party Financed Projects: To ensure a comprehensive suite of water measures in ESPCs and
UESC:s, the following steps can be taken:

Include water efficiency measures in the early planning phase of the contract and list specific
water measures that should be addressed by the contractor in the notice of opportunity or request-
for-proposal phase of the contract.

Require that the contractor has specific water expertise or certifications.

Require that the contractor perform a water balance as part of the investment grade audit to
identify the largest water-consuming buildings and processes.

Create standardized measurement and verification protocols for water measures to ensure that the
contractor has a sound approach to guarantee the savings.
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Appendix A: DOE Sites

Table A.1 provides a comprehensive list of U.S. Department of Energy sites and sub-site locations
with their acronym, site number, Program Office, location, and building area.

Table A.1. DOE Sites

Site . Site Program . Gross
Number Full Site Name Acronym Office City State 1,000 ft?
302 Ames Laboratory AMEs SC Ames 1A 327
301 gig?g”e National Lab ANL sC Argonne IL 5,048
1200 DS AtomicFower Lab gapL NR West Mifflin ~ PA 1,103
o100 ~ Bonneville Power BPA PMA Portland OR 3,276
Administration

304 Brookhaven National BNL sc Upton NY 4,860
Laboratory

1343 East Tennessee ETTP EM Oak Ridge TN 4,097
Technology Park

303 AL G Fermi sC Batavia IL 3,502
Accelerator Laboratory

2901 Headquarters - Forrestal HQ MA Wasglggton, 1,816

2002 TSI - HQ MA Germantown  MD 697
Germantown
Idaho National

602 Laboratories - Idaho Ealls INL NE Idaho Falls ID 1,496

603 Idaho National INL NE Scoville ID 4,285
Laboratories - Scoville

131 Kansas City Plant KCP NNSA Columbia MD 3,217

132 Kansas CriylPlAnis KCP NNSA Kirtland NM 76
Kirtland

133 Kansas City Plant-NSC KCP NNSA Kansas City MO 1,510

1212 o KAPL NR Ballston NY 742
Kesselring

1211 Knolls Atomic - KAPL NR Ballston NY 1,007
Niskayuna

305 LAEee B 6 LBNL sC Berkeley CA 2,057
Laboratory

112 Lawrence Livermore LLNL NNSA Livermore CA 7,053
National Laboratory

1501 E.etg?cy UEREEEE OLM LM Harrison OH 40

101 Los Alamos National LANL NNSA Carlshad NM 8,524
Laboratory
Moab Uranium Mill

e Tailing Remedial Action ey =i [y o 9
National Energy

2831 Technology Laboratory - NETL FE Albany NY 258
Albany
National Energy

2802 Technology Laboratory - NETL FE Morgantown WV 456
Morgantown Office
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Site . Site Program . Gross

Number Full Site Name Acronym Office City State 1,000 ft?
National Energy

2801 Technology Laboratory - NETL FE Pittsburg PA 456
Pittsburgh Office

5001 ~ National Renewable NREL EE Denver co 1,228
Energy Laboratory

1401 National Training Center NTC HSS Albuquerque NM 137

2811 sz;l Petroleum Reserve NPR-3 FE Casper WY )
Naval Reactors Power

1202 Lab - ID NPR-ID NR Idaho Falls ID 897

122 NEMERE NEMIEE SET e NNSA Las Vegas NV 796
Site - Las Vegas
Nevada National Security

121 Site - Nevada Test Site NNSS NNSA Mercury NV 2,153
Nevada National Security North Las

421 Site - Other Locations NNED AN Vegas i AV

308 Notre Dame Radiation NDRL sc Notre Dame IN 69
Oak Ridge Institute For .

333 Science And Education ORISE SC Oak Ridge TN 104
Oak Ridge National .

332 Laboratory (X-10) ORNL SC Knoxville TN 5,528

331 Oak Ridge Office ORO SC Oak Ridge TN 390

336 Office Of Scientific And sc Oak Ridge ™ 135
Technical Information
Office of Secure

114 Transportation - Al OST NNSA Albuquerque NM 110
Auviation
Office of Secure

113 Transportation - Ft. OST NNSA Fort Smith AR 149
Chaffee
Office of Secure

115 Transportation - Oak OST NNSA Oak Ridge TN 87
Ridge

335 Pacific Northwest PNNL sc Richland WA 2,135
National Laboratory

rgqn  PECiuEE Coseens PGDP EM West Paducah  KY 696
Diffusion Plant

141 Pantex Site Office Pantex NNSA Amarillo TX 2,988

1342 P EREEa PORTS EM Piketon OH 10,074
Diffusion Plant
Princeton Plasma Physics

306 Laboratory - Forrestal PPPL SC Plainsboro NJ 760
Research Center
Richland Operations .

1301 Office/Hanford Hanford EM Richland WA 7,471

143 Sandia National SNL NNSA Livermore cA 874
Laboratory - California
Sandia National

144 Laboratory - Nevada SNL NNSA Tonopah NV 122
Sandia National

142 Laboratories - New SNL NNSA Albuquerque NM 5,984
Mexico

1351 Savannah River Site SRS EM Aiken SC 8,013
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Site . Site Program . Gross
Full Site Name City State 1,000 ft2

Number Acronym Office

gog7  Southwestern Power SWPA PMA Tulsa oK 56
Administration

309 Stanford Linear SLAC sc MenloPark  CA 2172
Accelerator Center
Strategic Petroleum

2821 Reserve - Bayou SPR FE Plaguemine LA 39
Choctaw Facility
Strategic Petroleum

2822 Reserve - Big Hill SPR FE Winnie TX 65
Facility
Strategic Petroleum

2823 Reserve - Bryan Mound SPR FE Freeport TX 68
Facility
Strategic Petroleum

2824 Reserve - New Orleans SPR FE New Orleans LA 159
Facility
Strategic Petroleum

2827 Reserve - Weeks Island SPR FE Iberia Parish LA -
Facility
Strategic Petroleum

2826 Reserve - West SPR FE Hackberry LA 70
Hackberry Facility
Thomas Jefferson

334 National Accelerator TINAF SC Newport News VA 964
Facility

1361 \Ff\{:rf:e 0 e POz WIPP EM Carlsbad NM 377

1331 West Valley wv EM Buffalo NY 204

2400 Wil 5 PO WAPA PMA Denver co 648

Administration

146 Y-12 National Security Y-12 NNSA OakRidge TN 7,378
Complex

1601 Yucca Mountain Project ~ Yucca MP OCRWM Austin NV -
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Appendix B: Water Balance

The agency-wide water balance was created by determining the water balance at the large water-
consuming U.S. Department of Energy sites. First, water balance data was gathered from previous site-
level evaluations performed by Pacific Northwest National Laboratory (PNNL). Then PNNL contacted
the top 10 water-consuming sites to validate the previous water balance data or to collect new information
from sites that did not have a previous study. These sites provided PNNL with data on the major water
end-uses, which were used to determine the split. The results of the potable and industrial, landscaping,
and agricultural (ILA) water data collected from each site are shown in Table B.1 and Table B.2.

Department of Energy B.1 Strategic Water Management Plan



Table B.1. Site-Level Potable Water Balance Results (Mgal per year)

. Single-
Site goolmg Pass Plumbing Losses Laboratory  Boiler/Steam  Misc. Power Irrigation  Unknown  Total
owers . Plant
Cooling
TINAF* 36.8 - 3.8 2.9 3.8 - 0.5 - - 47.8
PNNL* 17.1 - 9.4 55 9.4 - - - 13.8 - 55.2
Hanford 40.8 40.8 31.3 13.6 - - - - 2.7 6.8 136.0
LLNL 128.2 - 37.0 2.0 27.7 - - - 24.2 - 2191
SRS - 164.0 37.5 27.3 - - - - - 437 272.6
LANL* 92.2 - 30.7 40.0 46.1 9.2 - 49.2 6.1 33.8 3074
SNL 47.6 - 31.7 31.7 85.7 - 3.2 - 38.1 79.3 317.3
BNL 190.8 186.5 19.5 4.3 19.5 13.0 - - - - 4337
ORNL* 512.4 118.2 25.3 25.3 28.4 322 253 - - 767.1
INL-Scoville* 305.9 128.8 96.6 80.5 16.1 - - - 16.1 161.0 8049
Y-12* 369.1 247.4 27.9 - - 186.5 - - - 8310
PORTS* 170.5 307.0 8.5 85.3 - 426 25.6 - 2132 852.7
*Previous water evaluations performed by PNNL.
Table B.2. Site-Level ILA Water Balance Results (Mgal per year)
Cooling Single Pass
Site Towers Cooling Process Boiler Construction  Irrigation Losses Total

SRS 69.3 86.6 190.5 173.2 - - 57.7 577.2

Hanford - 363.8 93.7 40.7 - 55.1 553.4

ANL 123.1 - - - 13.7 15.2 152.0

PNNL - - - - 128.9 14.3 143.2

Fermi 74.9 - - - - 8.3 83.2

Moab - - - 53.0 - 5.9 58.9

NNSS - - - 9.6 - 1.1 10.7

SPR - - 6.8 - - 0.8 7.5

PPPL - - 4.2 - - 0.5 4.7

OLM - - - 0.4 - 0.1 0.5
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Appendix C: Plumbing Specifications

The following are recommended plumbing specifications that specify specific fixture types with
designated rated water consumption that could standardize plumbing replacements across U.S.
Department of Energy sites. These specifications could be incorporated into a Contractor Requirement
Documents as a way to standardize high-efficiency plumbing fixtures replacements.

Flushometer-Valve Water Closet

The contractor shall ensure that the toilet bowl and flush valve are compatible and that the
complete system meets the requirements of this specification for water efficiency and
performance.

The new water closets shall have manual flush capabilities. Battery-powered and/or
electronic flush valves shall not be accepted as part of this scope of work.

The rated flush volume of the flushometer valve or water closet fixture shall be equal to or
less than 1.28 gallons per flush (gpf).

0 The flushometer valve must not contain a flush volume adjustment that allows the
flush volume to vary by more than 10 percent from the flushometer valve’s rated
flush volume.

0 The flushometer valve must not be packaged, marked, or provided with instructions
directing the user to an alternative flush volume setting that would override the rated
flush volume.

0 Under no circumstances can contractors or manufacturers provide maintenance
instructions or advertise the use of any replacement parts that would cause the
flushometer valve to exceed its rated flush volume.

The owner reserves the right to reject any product that does not meet the requirements of this
specification.

Piston-valve type flushometer toilets should be considered if the building pressure is adequate
per the manufacturer’s specifications.

Tank-Type Water Closet

The new fixture shall be a tank-type, pressure-assisted toilet. A pressure-assisted toilet is
defined as a water closet that has a vessel inside the tank with pressurized air that pushes
water through the bowl when flushed, which is defined in ASME A112.19.2/CSA B45.1."

The new tank-type toilet shall be a WaterSense-labeled model. All other fixtures shall be
unacceptable as part of this scope of work.

The rated flush volume of the new tank-type, pressure-assist water closet shall be equal to or
less than 1.0 gpf.

> ASME A112.19.2/CSA B45.1. 2013. Ceramic Plumbing Fixtures. American Society of Mechanical Engineers,
New York, NY.
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o Toilet tanks shall not be packaged, marked, or provided with instructions directing
the user to an alternative water use setting that would override the rated flush volume,
as established by this specification.

0 Any instruction related to the maintenance of the product shall instruct the user on
how to return the product to its rated flush volume.

e The owner reserves the right to reject any product that does not meet the requirements of this
specification.

Urinals

e The new urinal shall be a WaterSense-labeled model. All other fixtures shall be unacceptable
as part of this scope of work.

o Certified urinal fixtures and flushing devices may be labeled together as a complete
system or separately as a urinal fixture or flushing device. If labeled separately, the
manufacturer of each part should clearly indicate on product documentation that the
part should be used with a WaterSense-labeled counterpart that has the same rated
flush volume in order to ensure that the complete system meets the requirements of
this specification for water efficiency and performance.

e The new urinals shall have manual flush capabilities. Battery-powered and/or electronic
flush valves shall not be accepted as part of this scope of work.

e The rated flush volume of the flushing device or urinal fixture shall be equal to or less than
0.13 gpf.

o0 Non-water urinals (or waterless urinals) shall not be accepted as part of this scope of
work.

0 The flushing device must not contain a flush volume adjustment that allows the flush
volume to vary more than 10 percent from the flush valve’s rated flush volume.

0 The flushing device must not be packaged, marked, or provided with instructions
directing the user to an alternative flush volume setting that would override the rated
flush volume.

0 Under no circumstances can contractors or manufacturers provide maintenance
instructions or advertise the use of any replacement parts that would cause the
flushing device to exceed its rated flush volume.

e The owner reserves the right to reject any product that does not meet the requirements of this
specification.

e Piston-valve type flushometer urinals should be considered if the building pressure is
adequate per the manufacturer’s specifications.

Restroom Sink Faucets

e The proposed lavatory faucet shall be manual type. Electronic or automatic faucets shall not
be accepted as part of this scope of work.

e The maximum flow rate value of the faucet aerator shall be as follows:
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o0 Public faucets that are in public restrooms in buildings such as administrative and
training facilities shall be specified with the following flow rates:

- Manual faucets: maximum flow rate of 0.5 gallons per minute (gpm)

0 Private faucets that are in private restrooms such as residential buildings, barracks,
and hotels shall be WaterSense labeled and specified with a maximum flow rate of
1.5 gpm.

The faucet aerator shall be tamper-proof and restrict the user from removing the aerator.

The lavatory faucet or lavatory faucet accessory shall not be packaged, marked, or provided
with instructions directing the user to an alternative water-use setting that would override the
maximum flow rate as established by this specification.

Any instruction related to the maintenance of the product, including changing or cleaning
faucet accessories, shall direct the user on how to return the product to its intended maximum
flow rate.

The owner reserves the right to reject any product that does not meet the requirements of this
specification.

Showerheads

All new showerheads must be WaterSense-labeled models. All other fixtures shall be
unacceptable as part of this scope of work.

When used in this document, the term “showerhead” shall also include hand-held showers.
The maximum flow rate value of the showerhead shall be equal to or less than 2.0 gpm.

0 The showerhead shall be tamper-proof and prevent the showerhead from being
altered to increase the flow rate.

0 The showerhead shall not be packaged, marked, or provided with instructions
directing the user to an alternative water-use setting that would override the
maximum flow rate, as established by this specification.

0 Any instruction related to the maintenance of the product, including changing or
cleaning showerhead components, shall direct the user on how to return the product
to its intended maximum flow rate.

o If the showerhead has more than one mode, all modes must meet the maximum flow
rate requirement outlined in this specification.

The owner reserves the right to reject any product that does not meet the requirements of this
specification.

WaterSense-Labeled Products

All products requiring the WaterSense label can be found on the U.S. Environmental
Protection Agency website listed below:

o http://www.epa.gov/watersense/product search.html?Cateqory=2
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Appendix D: Sites with Potential Water-Related Climate Risks

Regional increases in temperature can have adverse implications for water resources management at
the site level. Water-related climate exposures of the greatest potential concern to U.S. Department of
Energy (DOE) sites include the following:

o Drought and shifts in watershed hydrology: These have the potential to affect water
availability to fulfill site mission requirements.

e More extreme temperature or heat events: These have the potential to increase cooling
demand and potentially demand for water use in cooling towers; however, this will depend on
site infrastructure.

Other climate exposures could also affect water availability and quality at the site level. For example,
increased exposure to intense precipitation events or flooding could potentially affect water recharge
rates, as well as sediment and pollution transport. However, these were determined to be less likely to
directly affect site mission fulfillment and water management goals, compared to drought and extreme
temperatures.

The annual Site Sustainability Plans (SSPs) require DOE sites to outline risks from climate change
and specific actions they plan to take to build resilience at the site level. Table D.1 summarizes DOE
sites that have identified water-related climate risks, including whether such exposures have already been
observed, how these exposures might affect mission fulfillment, and plans the site has in place to adapt to
climate exposures and manage the risk. This summary is based on data reported by the sites in their fiscal
year 2015 SSPs,* which were the most recent plans available to the research team at this time of this
study. It is possible that not all sites have fully assessed and reported water-related climate risks in their
SSPs; therefore, the table below may not be fully comprehensive.

16 The National Renewable Energy Laboratory and Idaho National Laboratory published separate, more detailed
vulnerability assessments after the 2015 SSP, which were referenced for this summary.
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Table D.1. Potential Water-Related Climate Risks of DOE Sites

Water-Related

A dgpp Climate Exposures Observed Past
. IrEsses Identified in SSPs Trends Potential Future Impact -
Program Site Climate ie d ht hiah on Operations? Water-Related Resiliency Plans
Adaptatio Extreme (i.e., drought, hig perations?
n? Drought Temper- temps)
atures
NNSA ASC (Albuquerque Service No
Center)
NNSA KCP (Kansas City Plant) No
NNSA LANL (Los Alamos Yes From 1971-2011, Drought and subsequent Initiated a new comprehensive site
National Laboratory) averages temps rose  low water levels could planning process, partly in recognition
at 0.7°F per decade  affect hydroelectric power that climatic events have had
(double the global generation from the significant negative impacts on
rate); 2001-2010 Abiquiu Hydroelectric operations and infrastructure. Such
was warmest on Plant. planning will now include processes,
record. procedures, and policies to account for
climate change impacts.
NNSA LLNL (Lawrence Yes Reduced water Drought could require In the event that both the Sierra
Livermore National availability due to curtailment of energy use. Nevada and local (Zone 7) water
Laboratory) drought in the Heat waves could lead to sources are impacted, LLNL would
Sacramento Delta greater cooling needs in deploy emergency curtailment plan.
(and recent facilities, increased costs, LLNL is aggressively exploring non-
endangered species  blackouts or brownouts of potable water based cooling techniques
rulings) affects local electrical grid. for future facility cooling needs. For
amount of water irrigation, LLNL is progressing toward
that can be released drought-resistant landscaping, and
to downstream users captures rainwater through the Water
including LLNL. Conservation Test Bed Project. In
addition, LLNL is exploring the use of
treated ground water as another source
of irrigation water.
NNSA NSO (Nevada Site Office) Yes Increased drought Lack of water can impact If water to critical facilities becomes
conditions continuing access to water unavailable through the NNSS water
for operations. system, water can be trucked to areas
and stored in tanks.
NNSA OST (Office of Secure No
Transportation)
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Water-Related

A dgfepsses Clima_tg Ex'posures Observed Past
p . - Identified in SSPs Trends Potential Future Impact -
rogram Site Climate ie d ht hiah on Operations? Water-Related Resiliency Plans
Adaptatio Extreme (i.e., drought, hig perations?
n? Drought Temper- temps)
atures
NNSA Pantex (Pantex Site Office)  Yes Experienced severe ~ Damage to the site’s Development of “shelf-ready” plans
to extreme drought infrastructure due to the for the replacement of one-pass2 water
conditions during prolonged regional drought ~ pumps in certain production and
the summer months.  and the associated extreme  development areas. These plans will
heat conditions. be implemented by maintenance
organizations as the existing
equipment reaches the end of its
lifetime. Another project involves the
completion of a comprehensive water
loss survey during FY 2015. This
project is expected to identify those
systems that are experiencing the
largest leaks and reduce the associated
extremely large component of water
use at Pantex.
NNSA SNL (Sandia National Yes From drought, increased None noted
Laboratories) power requirements and
costs for heating and
cooling, disruptions in
water supply. From
increased high
temperatures, no mention of
water but notes increased
power requirements for
heating and cooling.
NNSA Y-12 National Security Yes Historical data for Unknown. Note that higher  N/A
Complex Tennessee do not temperatures and heat
show increased waves will increase demand
warming trends. for water supplies used for
both drinking and cooling.
SC AMEs (Ames Laboratory) Yes None noted None noted None noted
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Water-Related

A dgfepsses Clima_tg Ex'posures Observed Past
p . - Identified in SSPs Trends Potential Future Impact -
rogram Site Climate ie d ht hiah on Operations? Water-Related Resiliency Plans
Adaptatio Extreme (i.e., drought, hig perations?
n? Drought Temper- temps)
atures
SC ANL (Argonne National Yes None noted From drought, reduced Established Site Stewardship Working
Laboratory) access to process or Group tasked with designing a set of
drinking water and laboratory-wide guidelines on
increased fire hazard. From landscape management and future
more frequent high climate change adaptation issues.
temperatures, increased
HVAC load, heat or cold-
related injuries.
SC BNL (Brookhaven National  Yes None noted None noted N/A
Laboratory)
SC Fermi (Fermi National No
Accelerator Laboratory)
SC LBNL (Lawrence Berkeley  Yes None noted Curtailment of water None noted
National Laboratory) supplies would require
significant investment to
mitigate impact on
operations.
SC ORISE (Oak Ridge Yes A decrease in water Several general actions (e.g.,
Institute for Science & availability could impact developing climate change
Education) site mission-essential labs partnerships with others) are identified.
that test for human
beryllium sensitivity and
exposure to ionizing
radiation.
SC ORNL (Oak Ridge Yes None noted None noted N/A
National Laboratory)
SC ORO (Oak Ridge Office) Yes None noted None noted N/A
SC OSTI (Office of Scientific No
& Technical Information)
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Water-Related

A dgfepsses Clima_tg Ex'posures Observed Past
. - Identified in SSPs Trends Potential Future Impact -
Program Site Climate ie d ht hiah on Operations? Water-Related Resiliency Plans
Adaptatio Extreme (i.e., drought, hig perations?
n? Drought Temper- temps)
atures
SC PNNL (Pacific Northwest Yes Over the last High temp events could Integrating life expectancy estimates
National Laboratory) century the NW affect hydropower into condition assessments. Modeling
warmed 1.3°F, but availability and energy temp increase impact in new building
all climate modeling  cost; less efficient water- system designs.
scenarios project cooling system for
warming with buildings due to higher
annual temp water intake temp.
increases of 2°F
t08.5°F in next 50
years.
SC PPPL (Princeton Plasma Yes None noted Operational and budget Facility and infrastructure investments
Physics Laboratory) impacts due to magnified will be considered in Campus
water and energy or Modernization Plan updates.
electricity shortages, greater
energy price fluctuations
and/or prolonged droughts.
SC SLAC (Stanford Linear Yes None noted Water and energy supplies  Will continue to make improvements
Accelerator Laboratory) from the Sierra Nevada and  in water conservation.
San Joaquin-Sacramento
River Delta could be
stressed and affect water
supply and hydro power
capabilities.
Reduced rain and snow
levels will affect the
available water supply and
add to agricultural stress
and costs.
SC TINAF (Thomas Jefferson  Yes None noted None noted N/A
National Accelerator
Facility)
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Water-Related

A dgfepsses Climate Exposures Observed Past
p . - Identified in SSPs Trends Potential Future Impact -
rogram Site Climate ie d ht hiah on Operations? Water-Related Resiliency Plans
Adaptatio Extreme (i.e., drought, hig perations?
n? Drought Temper- temps)
atures
EERE NREL (National Yes Statewide trend in An increase in drought None noted
Renewable Energy the Palmer Severity intensity could increase
Laboratory) Drought Index water demand and put
depicts increases in  pressure on
soil moisture NREL’s single water
drought conditions suppliers for each campus.
in last 30 years, Increase in temps may limit
reflecting combined  ability to rely on
effects of below- evaporative cooling and
average chillers.
precipitation since
2000 and increases
in temperature.
FE NETL (National Energy Yes None noted None noted N/A
Technology Laboratory)
FE SPR (Strategic Petroleum No
Reserve)
NE INL (Idaho National Yes Increased high Impacts to reactor cooling
Laboratory) temperature days towers
MA HQ (Headquarters) Yes None noted None noted N/A
LM OLM (Office of Legacy No
Management)
EM EMCBC (Environmental No
management Consolidated
Business Center)
EM ETTP (East Tennessee Yes Since 1955, the Higher temperatures will None noted
Technology Park) / OREM Southeastern U.S. also increase demand on
(Oak Ridge Office of has experienced a water supplies for both
Environmental 1.8°F temperature drinking and cooling.
Management) increase.
EM Hanford Yes None noted The Hanford Site is heavily  Increasing water use efficiency of
dependent on the Columbia  facilities to continue to operate with
River for water and less water. Improvements to the
hydropower. Decreased Hanford Site water system are a
rainfall could result in priority in the next few years as
shortages of both water and ~ funding is available to lower water
power for the site. demands, increase efficiency, and
prevent water line breaks.
Department of Energy D.6 Strategic Water Management Plan



Water-Related

A dgfeF;ses Clima_tg Ex'posu res Observed Past
p . - Identified in SSPs Trends Potential Future Impact -
rogram Site Climate ie d ht hiah on Operations? Water-Related Resiliency Plans
Adaptatio Extreme (i.e., drought, hig perations?
n? Drought Temper- temps)
atures
EM Moab (Moab Uranium Mill ~ Yes None noted None noted N/A
Tailing Remedial Action)
EM PORTS (Portsmouth Yes None noted None noted N/A
Gaseous Diffusion Plant)
EM PGPD (Paducah Gaseous No
Diffusion Plant)
EM SRS (Savanah River Site) Yes None noted High temps could lead to None noted
increased stress on water
availability if precipitation
changes little.
EM WIPP (Waste Isolation Yes None noted Decreasing water None noted
Pilot Plant) availability at
thermoelectric facilities
could reduce available
generation capacity.
EM WV (West Valley) Yes None noted N/A
PMA SEPA (Southeastern Power  No
Administration)
PMA WAPA (Western Area Yes None noted None noted N/A
Power Administration)
HSS NTC (National Training No
Center)
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Appendix E: Net-Zero Water Building Prioritization

Per EO 13693, starting in FY 2030 federal agencies are required to design buildings greater than
5,000 ft? to achieve net-zero energy, net-zero waste, or net-zero water where feasible. EO 13693 defines
a net-zero water building as follows:

“[A] building that is designed, constructed, or renovated and operated to greatly reduce
total water consumption, use non-potable sources as much as much as possible, and
recycle and reuse water in order to return the equivalent amount of water as was
withdrawn from all sources, including municipal supply, without compromising ground
water and surface water quantity or quality*’”

Net-zero water buildings keep water demand low through efficient equipment and operations. Also, a
net-zero water building uses alternative water sources to offset the use of freshwater. For example, a
building that receives water from a rainwater harvesting system and treats wastewater on-site, discharging
to the local watershed, would be considered a net-zero water building. Constructing a net-zero water
building is challenging because many sites may lack access to alternative water.

Therefore, in planning for future design of net-zero water buildings, DOE should consider areas of the
U.S. that are good candidates for alternative water projects. The potential for rainwater harvesting and
condensate capture by U.S. state is shown in Table E.1. Rainwater harvesting potential is divided into
two categories: indoor applications and irrigation. (Indoor applications include non-potable building uses
such as cooling tower makeup and toilet or urinal flushing.) The potential to use rainwater for indoor
applications was based on the amount of monthly precipitation received at specific locations across the
U.S. during frost-free months (see Section 4.1.1). The potential for harvesting rainwater for irrigation
was determined by comparing the monthly precipitation received to the amount of evapotranspiration
(ET)* required at specific locations across the U.S. during months without freezing temperatures.
Comparing rainfall to ET provides a more accurate estimate of whether rainfall is adequate to meet the
irrigation requirements of landscape.

Table E.1 provides three designations for each type of alternative water source:
® The majority of the state has good potential for the alternative water source.
© Between a quarter and three quarters of the state has access to the alternative water source.
O Less than a quarter of the state has potential access to the alternative water source.

Note: No designation under the state denotes that there is essentially no availability for the
alternative water source.

Availability of purchased reclaimed wastewater is not included in Table E.1 since it is specific to the
utility providers and is not available statewide. Currently, only 27 states have DOE sites; however, all
U.S. states are included in Table E.1 for future planning prioritization.

7 Executive Order 13693. 2015. “Planning for Federal Sustainability in the Next Decade.” 80 FR 15871-
15884. Federal Register, The White House, Washington, D.C. page 15.

8 ET is the total amount of water that is lost to the atmosphere due to evaporation (e.g., water loss from soil) and
plant transpiration (water loss from the plant itself). Some factors that can affect ET include solar radiation, air
temperature air humidity, and wind.
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Fourteen states, mainly in the Southwest, have good potential for all three alternative water sources.
Parts of the Northeast and Midwest regions of the country also have good potential for these alternative
water sources. Eleven states have essentially no availability for any of the three alternative water sources;
these states are mainly located in the West region of the U.S.

Table E.1. Alternative Water Potential by State
©® Majority of State; © % to % of State; O Less than % of State

Rainwafcer Rainwater
Harve_stlng Harvesting Captured
State Potential for . Condensate
Potential for .
In_doo_r Irrigation Potential
Applications

Alabama (] o ®
Alaska NA NA NA
Arizona NA NA NA
Arkansas [ ® e
California @) @) NA
Colorado NA NA NA
Connecticut [ () ®
Delaware [ ® [
District of Columbia (] NA ®
Florida o () ®
Georgia [ [ ®
Hawaii [ [ NA
Idaho NA NA NA
Ilinois [ ® e
Indiana o () ®
lowa o (@) ®
Kansas ® @) ®
Kentucky [ [ [
Louisiana [ ) () ®
Maine @) ® NA
Maryland [ ) @) ()
Massachusetts [ [ NA
Michigan O [ ) NA
Minnesota (@) NA
Mississippi { { (
Missouri [ ® [
Montana NA NA NA
Nebraska @) ®
Nevada NA NA NA
New Hampshire ® L NA
New Jersey [ ] [ o
New Mexico NA NA NA
New York ® o o
North Carolina [ ) ® ®
North Dakota NA NA NA
Ohio ® ® ()
Oklahoma ® (@) ®
Oregon @) @) NA
Pennsylvania [ ] [ [
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Rainwater

Harvesting 52:3&?}25 Captured
State Potential for . Condensate
Potential for ;
In_doo_r Irrigation Potential
Applications
Rhode Island [ [ ) (]
South Carolina o () ®
South Dakota NA NA NA
Tennessee o o (]
Texas ® @) ®
Utah NA NA NA
Vermont ® [ ) NA
Virginia [ ) @) ()
Washington @) @) NA
West Virginia [ [ [
Wisconsin ® ([ NA
Wyoming NA NA NA
E.3 Strategic Water Management Plan
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