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https://www.hpac.com/efficiency-resource-center/guide-onsite-non-potable-water-reuse

What 0s an Onsite Nonpotabl

A system in which water from local sources is collected, treated,
and used for non -potable uses at the building to district/

neighborhood scale, generally at a location near the point of
generation .oUS Water Alliance

Blackwater: Rainwater: Precipitation

Wastewater from wmewamn|  collected from roofs and
i ol

toilets, dishwashers, y 56T above-grade surfaces

kitchen sinks,
and utility sinks

Greywater:

Wastewater from

clothes washers, f N
bathtubs, showers, .
and bathroom sinks

LAy ;} ' Air Conditioning Condensate:
. Water collected from evaporator coils

Stormwater:
semwaren  Precipitation

collected at or

below grade

Foundation Drainage:
“’ s Nuisance groundwater
from dewatering operations

Within a building, several water sources are generated that can be treated and used onsite or
in a local area for non-drinking water purposes, such as toilet flushing, clothes washing, and
ornamental plant irrigation. Original photo credit: San Francisco Public Utilities Commission

https://www.epa.gov/waterresearch/onsitenon-potable-water-reuseresearch
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https://www.epa.gov/water-research/onsite-non-potable-water-reuse-research

Why ONWS?

ESHR7472019:a . ¢ Wdzft € MXZ HANHMZ
health,shalladopt rulesfor:

(1

()

Riskbasedwater quality standards for the esite
treatmentandreuse of nonpotable alternative water
sources for nonpotablenduses in multifamily
residential, commercial, and mixace buildingsand
district-scale projects, including a mix of multifamily
residentia] commercial, and mixedse buildingsand

Constructiorstandards to adopt the riskased
TN YSO2NJ] ol 0SSN ljdzl £ Ale
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Why ONWS?

Bill Status-at-a-Glance @

See Bill History for complete details on the bill

As of Friday, April 26, 2019 10:36 AM

Current Version: Current Status:
Engrossed Substitute - SEnvironment, E
ESHB 1747
Where is it in the process?
Introduced In Committee On Floor Passed
Calendar Chamber
In the House: @ ® @ o
In the Senate: @ O (o] (o]
After Passage: ©O (o) (o) O

Passed Legislature On Governor's Governor Acted  Session Law
Desk

1747 will automatically be introduced in the 2020 short session.

Washington State Department of Health | 6



Arenas for Action
#1

Reliable and Resilient
Water Utilities

Strategies

Diversifying and stretching water supplies

Why ONWS?

Case Studies

Santa Clara Valley Water District Deploys Water
Reuse on a Massive Scale

Utilizing green infrastructure to manage flooding
and revitalize neighborhoods

Philadelphia’s Green City, Clean Waters: A Model
for Green Infrastructure

Transforming wastewater into a resource

DC Water Leads Our Nation's Capital to a More
Resilient Future

Forging new business models

Louisville: Sharing Services, Finding Efficiencies

#2
Thriving Cities

Integrated planning across the water cycle

One Water Los Angeles Exemplifies an Integrated
Approach to Planning

Utilizing onsite water systems

Emory WaterHub® Shows Students that Recycling
is Not Just for Trash

Adopting a “dig once” approach

Spokane Looks Above and Below Ground to
Leverage Infrastructure Investments

Deploying advanced technologies to improve
decision-making

Harnessing the Power of Data to Tackle Water
Main Breaks in Syracuse

Managing water to foster climate resilience

Rebuilding for Resilience in New Orleans

#3 Fully integrating water stewardship into company  Coca-Cola Launches 500 Projects to Manage
Competitive Business  strategy Water Sustainably
S R Deploying water efficiency, stormwater Dow Tackles Water Efficiency at its Largest
management, and water reuse at industrial Chemical Manufacturing Complex
facilities
Developing upstream and downstream Change the Course Replenishes more than 225
partnerships in priority watersheds Million Gallons of Water
#é Using on-farm strategies to reduce water Salinas Valley: Recycled Water Saves the
Sustainable consumption and manage nutrients Agricultural Sector
R Creating partnerships among upstream and Cedar Rapids: Multi-Pronged Coalition for Change
downstream communities
Using watershed-scale planning and monitoring Madison, Wisconsin uses Adaptive Management to
Target Phosphorous Runoff
#5 Building a water safety net Detroit Water and Sewerage Department Offers

Social and Economic
Inclusion

Low-Income Customers Rate Assistance

Leveraging water investments to generate
community benefits

A Good Neighbor: The San Francisco Public Utilities
Commission’s Community Benefits Program

Fostering community resilience in the face of a
changing climate

Ironbound: Empowering Newark Residents to
Revitalize Their River

Enhancing community capacity to engage in water
planning and governance

Community Water Center Helps San Joaquin Valley
Residents Build Their Water Knowledge

#6
Healthy Waterways

Maximizing natural infrastructure for healthy
ecosystems

Working Together to Deploy Natural Infrastructure
in Saginaw Bay Watershed

Managing groundwater for the future

Tucson Replenishes Aquifer by Diversifying Supply

Protecting forests to protect water

Chesapeake Bay Uses Forest Buffers to Boost
Water Quality

Utilizing citizen science for ecosystem monitoring
and watershed restoration

Chattahoochee Riverkeepers Empower Citizens on
Local Water Quality Monitoring

Washington State Department of Health

#1
Reliable and Resilient
Water Utilities
#6 - owm
Healthy Waterways ~ Thriving Cities
One Water
Approach
#5 #3
Social and Economic Competitive Business
Inclusion and Industry
Ak #4
Sustainable
Agricultural Systems

http://www.uswateralliance.org
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http://www.uswateralliance.org/sites/uswateralliance.org/files/publications/One%20Water%20for%20America%20Policy%20Framework%20Executive%20Summary_0.pdf

Why ONWS?

Up To 50% of Demands are Non-Potable Up to 95% of Demands are Non-Potable in
in Multi-family Residential Buildings Commercial Buildings
""" Multi-family Residential Water Use Office Water Use
i @ |Irrigation @ Sanitary
@ Toilet @ Cooling Tower Make-up
@ Clothes Washer @ Irrigation
50% @ Shower/Bath 95% @ Single-Pass Cooling
@ Faucet ’ @ Kitchen
@ Dishwasher f @ Miscellaneous
@ Leaks

Miscellaneous

SOURCE: ADAPTED FROM ALLIANCE FOR WATER EFFICIENCY SOURCE: ADAPTED FROM USEPA

. . www.hpac.com
Water quality concerns emphasize need
for investment and innovation.
7 0/ m TI11
4% lﬁl *7 AnRne
of Americans—ILiving in both urban and rural areas—are More than five in eight Americans support local water agencies
concerned about contaminants affecting their water guality. increasing the use of potable recycled water in their community.

http://www.uswateralliance.org

Washington State Department of Health | 8


http://www.uswateralliance.org/sites/uswateralliance.org/files/publications/2019%20VOW%20ONE-PAGER.pdfhttp:/www.uswateralliance.org/sites/uswateralliance.org/files/publications/2019%20VOW%20ONE-PAGER.pdf
https://www.hpac.com/efficiency-resource-center/guide-onsite-non-potable-water-reuse

Why ONWS?

Americans support INVESTING NOW, before
our nation’s water infrastructure fails.

0% 8%

of Americans support with 52 percent strongly supporting) continue to support capital investments at the national, state,
increasing federal investment to rebuild our water and local levels—even when told that investment carries a
infrastructure. $1.2 trillion price tag.

of voters support a proactive program of water infrastructure of American voters say what they pay for water service is
upgrades, rather than fixing problems as they arise. affordable and more than three in five voters would be

willing to pay a modest increase in local water rates to fund
improved service.

http://www.uswateralliance.orqg

Washington State Department of Health | 9


http://www.uswateralliance.org/sites/uswateralliance.org/files/publications/2019%20VOW%20ONE-PAGER.pdfhttp:/www.uswateralliance.org/sites/uswateralliance.org/files/publications/2019%20VOW%20ONE-PAGER.pdf

Why ONWS?

A Late 2018 DOH received e COde
multiple letters related to a
ReCode&ampaign encouraging Towards a Safer, More Abundant Water Supply in Washington
water rECyC”ng. Letter-writing/Email Campaign

Instructions to Participate in this Letter-Writing/Email Campaign
We've written a template letter, which you should adapt using at least to address two attributes of

. adopting the risk based framework. Please create and send separate emails or letters to each of the
A DO H I nte rp reted these Iette rs individuals below, and let us know that you when you have done it so we can stop bugging you to “get
this task done”. Consider adding personal messages_about why deep water conservation like using

as a pEtItI O n for ru Ie m akl n g an d onsite water reuse/recycling in Washington is important to you. We recommend adding that right up
We h ave beg u n SCO pl n g th e front: “I’'m writing today because...” and consider bcg;ing pat@recodenow.org on your email so we can

get a feel for why you wrote to these folks.

rU Iemakl ng prOCeSS . Mail a letter or send an email to:

Washington Department of Health
ATTN: Clark Halvorson, Assistant Secretary

A Following our completion of the| s
revisions to WAC 24B72A we (360) 236-3050
plan to begin development of oGy
an ONWS rule.

AND

Washington Department of Health

ATTN: Dr. John Wiesman, DrPH, MPH, Secretary
111 Israel Rd SE

Tumwater, WA 98501

Washington State Department of Health | 10



ONWS in Washington oCurrent State

2017 Plumbing Code, Chapter 15 (WAC 51  -56):

WAC 51-56-1500

Chapter 15—Alternate water sources for nonpotable applications.

1501.1.1 Allowable use of Alternative Water. Where approved or required by the authority having jurisdiction, alternate water sources (reclaimed (recycled)
water, gray water and on-site treated nonpotable water) shall be permitted to be used in lieu of potable water for the applications identified in this chapter.
Reclaimed (recycled) water shall not be used to flush toilets or for other indoor use in any residential property or dwelling unit where residents have access to
plumbing systems for repairs or modifications.
1501.2 System Design.Alternate water source systems shall be designed in accordance with this chapter by a registered design professional or person who
demonstrates competency to design the alternate water source system as required by the authority having jurisdiction. Components, piping, and fittings used in
an alternate water source system shall be /isted.
1501.7 Minimum Water Quality Requirements. The minimum water quality for alternate water source systems shall meet the applicable water quality
requirements for the intended application as determined by the authority having jurisdiction. In the absence of water quality requirements, the EPA/625/R-04/108
contains recommended water reuse guidelines to assist regulatory agencies develop, revise, or expand alternate water source water quality standards.

The treatment for gray water used to flush toilets or urinals shall be oxidized, coagulated, filtered and disinfected, and be consistent at all times with
Washington Class A reclaimed water or better and be approved by the authority having jurisdiction.

Minimum Water Quality Requirementso X 6 tréa#ngnt for gray water used to
flush toilets or urinals shall be oxidized, coagulated, filtered and disinfected, anithe
be consistent at all times with Washington Class A reclaimed water or better and
be approved by the authority having jurisdiction

recommended water reuse guidelines to assist regulatory agencies

Washington State Department of Health | 11



ONWS in Washington oCurrent State

2017 Plumbing Code, Chapter 15 (WAC 51  -56):

1502.0Gray Water Systems, is not adopted. Gray water shall not be used for irrigation except as permitted by the department of health rules.

1503.4 Connection to Potable or Reclaimed (Recycled) Water Systems. Reclaimed (recycled) water systems shall have no connection to a potable water supply
or alternate water source system. Potable water is permitted to be used as makeup water for a reclaimed (recycled) water storage tank provided the water supply
inlet is protected by an approved air gap in accordance with this code.

1504.1 General. The provisions of this section shall apply to the installation, construction, alteration, and repair of on-site treated nonpotable water systems
intended to supply uses such as water closets, urinals, trap primers for floor drains and floor sinks, and other uses approved by the authority having jurisdiction.

1504.7 On-Site Treated Nonpotable Water Devices and Systems. Devices or equipment used to treat nonpotable water for on-site use in order to maintain the
minimum water quality requirements determined by the authority having jurisdiction shall be listed or labeled (third-party certified) by a listing agency (accredited
conformity assessment body) or approved for the intended application. Devices or equipment used to treat gray water or sewage for use in water closet and
urinal flushing, surface irrigation, and similar applications shall oxidize, coagulate, filter and disinfect the gray water or sewage, and be consistent at all times with
Washington Class A reclaimed water or better and be approved by the authority having jurisdiction.

Devices or equipment used to treat gray water or sewage for use in water closet
and urinal flushing, surface irrigation, and similar applications shall oxidize,
coagulate, filter and disinfect the gray water or sewage, and be consistent at all
times with Washington Class A reclaimed water or better and be approved by the
authority having jurisdiction.

Washington State Department of Health | 12



ONWS In Washmgton oCurrent State

CENTER

W gl
Bullitt Center |

BUILDING FEATURES
home

vision GREYWATER SYSTEM GREYWATER SYSTEM

The project reconnects the hydrologic cycle by WASIEWATER CYCLE
building infiltrating clean water back into the ground.

fl e | d + Water from sinks and showers is stored in a greywater tank and
cleaned in a constructed wetland, which can filter 500 gallons

per day.
« Clean greywater is infiltrated back into the soil to recharge the

local aquifer.

Denis Hayes, the leader behind the Bullitt Center, often compares the
building to the Douglas fir forest that once covered the site before

Bullittcenter.org
Washington State Department of Health | 13



http://www.bullittcenter.org/building/building-features/wastewater-use/

ONWS In Washington oCurrent State

@ AQUARECYCLE

i Home Products Process Savings Environmental Media & News Contact
Clean water. Clean profit.

PURE Water Recycling — Hospitality

Our Patented AquaRecycle® System is designed to maximize water and energy

savings while providing PURE laundry water recycling for high level hospitality linen

Documented and Guaranteed Water and Energy savings at 80% reduction in water
costs and 60% of energy costs

PURE system is designed especially for high-end hospitality linen with submicron
filtration for the highest quality laundry water recycling available

Available in 6 convenient sizes — XSMALL, SMALL, MEDIUM, LARGE, XLARGE and
MAXIMUMis}

Includes AquaSmartTM 6.0, a high-speed Secure Private Network providing 24/7

data and error detecting software to maximize performance

80% reduction in water costs and 60% of energy
Simple Operation costs

Aquarecycle.com

Washington State Department of Health | 14


https://aquarecycle.com/pure-water-recycling-hospitality/

ONWS In Washington oCurrent State

@ AQUABEGYGI-EE Home  Products

Clean water. Clean profit.

Laundry Water Filtration

AquaRecycle’s state of the art technology reclaims 100% of the wastewater.

The recycle process removes lint, minute solids, organics, detergents, surfactants, oil and
other contaminants.

The recycled water is then disinfected and ready to use again for both the hot and cold
water supply.

The only water lost in the process is that which is lost through evaporation, or
approximately 10% or total water usage, and a small amount of recycled water used to
backwash the filters periodically.

The temperature of the clean, recycled water will be about the same temperature of the

wastewater, typically around 120 degrees.

Process

Our recycled water is used for both the hot and cold water supply to the washing machines.

The patented process begins with the removal of suspended solids to under 2 microns.
We then filter the laundry wastewater through our proprietary blend of media to remove
soaps, organics, free oil and grease, odors, chlorine, detergents and other contaminants in
the process water.

The final process uses low-pressure ultraviolet light and ozone to disinfect the process

Savings

Environmental Media & News  Contact

Aquarecycle.com

Washington State Department of Health | 15


https://aquarecycle.com/laundry-water-filtration/

ONWS In Washington oCurrent State

What About the Greywater Rule (WAC 2264)?

246-274-003
Applicability.

(1) This chapter applies to greywater irrigation systems with design flows under three thousand five hundred gallons per day.

(2) This chapter does not apply to the reuse of greywater inside buildings regulated under the Uniform Plumbing Code as adopted in
chapter 51-56 WAC.

(3) This chapter does not apply to reclaimed water use facilities regulated under chapters RCW and 173-219 WAC.

[Statutory Authority: RCW . WSR 11-02-011, 8 246-274-003, filed 12/28/10, effective 7/31/11.]

doesnot apply to the reuse of greywater inside buildings

Washington State Department of Health | 16



ONWS In Washington oCurrent State

What About the Greywater Rule (WAC 2264)?

246-274-011
Greywater irrigation systems—General requirements.

(1) The following conditions and restrictions apply to all tiers of greywater irrigation systems:

(a) The greywater must be used only for subsurface irrigation.

(b) The greywater may be used for subsurface irrigation of plants that produce food but must
of any plant.

(c) The greywater must consist of domestic type flows having the consistency and strength typ

(AN Tha aravnaratar mav nat rAantain tavic ciihetanrac rlasnina Fhamirale Aar hazardniic hnaiticahe

greywater must be usednly for subsurface irrigation

Washington State Department of Health | 17



ONWS in Washington oFuture?

Stakeholder Advisory Committee
Representatives of the following stakeholder organizations were invited to provide input to the
Independent Advisory Panel and feedback on draft documents:

e Arizona Department of Environmental Quality
e Austin Water Utility

e (alifornia State Water Resources Control Board, Division of Drinking Water

Wate r E nVi ro n m e nt & e (City of Santa Monica, Office of Sustainability and the Environment
R e u Se F O u n d ati O n R i S k _ e Colorado Department of Public Health and Environment

® Los Angeles County Department of Public Health

Based GUidance for e Denver Water

e DC Water (District of Columbia Water and Sewer Authority)

D e Ce n t ral I Z e d N O n = e District of Columbia Department of Energy and Environment
P Otab I e Wate r Syste m S e Hawaii State Department of Public Health

e Los Angeles Department of Water and Power

e Minnesota Department of Health

e New York City Department of Environmental Protection

e Portland Water Bureau

e Province of Alberta Municipal Affairs, Safety Services

e San Francisco Department of Public Health

e San Francisco Public Utilities Commission

e Santa Monica Public Works

e Seattle Public Utilities

e United States Environmental Protection Agency, Office of Research and Development

e Washington State Department of Health

Washington State Department of Health | 18




Why Risk-Based?

Inhabitat.co T ' sy St » S et Compag ‘l

/

Washington State Department of Health | 19


https://inhabitat.com/dual-flush-toilet-is-a-sink-and-greywater-system-in-one/
http://www.sundancestudio.org/tiny-house-toilet-sink-combo/portrait/14149/the-quotwwquot-water-recycling-toilet-from-roca-39s.htm
http://www.sundancestudio.org/tiny-house-toilet-sink-combo/portrait/14149/the-quotwwquot-water-recycling-toilet-from-roca-39s.htm
https://www.fastcompany.com/1288861/five-stylish-ways-reuse-your-grey-water

Risk Associated with Casual Reuse

Opportunistic Pathogens Such As
A Legionella pneumophila

A Naegleria fowleri,

A Pseudomonas aeruginosa , \; ¥$P e
A Acanthamoeba keratitis, and — —
A Non -tuberculous mycobacteria

Can increase in numbersup to 1000 times in
conventional building plumbing

Naegleria-
fowleri

Waterborne diseases in the US
2000-2014

44% at hotels and resorts
19% at long-term care facilities
15% percent at hospitals

B Drinking water MCooling towers ®Hot tubs epa.QOV/WateFresearCh
Washington State Department of Health | 20



https://www.epa.gov/water-research/water-research-program-webinar-series

Risk Associated with Casual Reuse

VA Tech study on green buildings (BG)
compared to conventional buildings (CB)

* Surveyed four types of buildings:

— Conventional house (CB- free Cl,), healthcare suite
(GB- monochloramine), net-zero energy house
(GB- free Cl,), net-zero energy/ net-zero water
office building (GB- rainwater)

* Water age: up to 6 months GB vs. 8 days CB

* Chlorine residual: absent in GB and decaying up to
144x faster than CB

* OPPPs and 16S rRNA: 1-4 orders of magnitude higher
in GB
epa.gov/waterresearch

Washington State Department of Health | 21


https://www.epa.gov/water-research/water-research-program-webinar-series

Risk Associated with Casual Reuse

Building Type

Parameter | \"EhidleNif]

(CB)
Storage 80 gal water 80 gal water
heater heater
Demand > 300 gpd 0.26 gal/ft?/yr
(60x lower than
CB; ~7.2 gpd)
Disinfectant  Chlorine Chloramine

residual

Water age HRT ~1 day in Average 8 days

OPPP

water heater

All samples <QL Vermamoeba,
Legionella, M.
avium

DREXEL UNIVERSITY
College of

160 gal water
heater

65 — 80 gpd

Chlorine

HRT = 2.7 days
in hot water
storage tanks

Vermamoeba,
Legionella, M.
avium

3000 gal rainwater tank

15-48 gpd

None; in-building
treatment (filtration, GAC,
UV + CL, 2x/yr)

2-6.7 months

Vermamoeba, Legionella,
M. avium

S&

Engineering

Washington State Department of Health | 22

Ljoreasaiarem/nob eds


https://www.epa.gov/water-research/water-research-program-webinar-series

RiskBased

The WERF Ridkased approach:

A

A

Targets norpotable end uses
cho potable reuse

Final Report

Risk-Based Framework for the Development
of Public Health Guidance for Decentralized
Non-Potable Water Systems

Is designed for commercial andi¥ g4

multifamily buildings
cno single family residences

Envisions locals having
permitting authority

¢State would write a rule for
locals to permit and enforce

Washington State Department of Health | 23



WERF RisiBased Framework

A Log Reduction Targets (LRTs) were developed for source waters | " "
and end uses based on an annual infection risk dfdraL02 per ———
person

A Source Waters Considered: Greywater, Blackwater,Stodnwater

A Uses Considered: Outdoor: Unrestricted Nonod Irrigation and Dust Suppression
Indoor: Toilet flushing, clothes washing

Assumes rare accidental cross connection with drinking water or
direct ingestion of nofpotable wastewater with indoor use

Washington State Department of Health | 24



WERF RisiBased Framework

Final Repory WERR

= Select the appropriate log,, reduction target (LRT) for the end use.
» Select the appropriate treatment process train to achieve the LRT.
» Receive approval by a Professional Engineer.

=aa 2- Management Plan

» Specify the Responsible Management Entity (RME) Management Category (1 to 3).
* Designate the roles and responsibilities of the RME.

s 3- Permit Application Report Submission

« Specify the design, RME, assurance of reliability via monitoring, commissioning plan, operations and
maintenance (O&M) plan, and plan for managing the distribution system.

* Receive sign-off by a Registered Professional Engineer and approval by the regulatory agency.

= 4. Construction and Commissioning

* Demonstrate via field verification, when required.
* Submit the Commisioning Report (which includes field verification results and the final monitoring plan).

med 5. Operational Monitoring

» Continuously monitor, at high frequency, surrogate water quality and/or operational parameters correlated to
the LRTs.

* Include controls for the production of water that is out-of-compliance.

6. Reporting

* Include violations and incidents.
* Use a format for routine reporting that is simple to review.
» Receive approval and enforcement by the regulatory agency.

Washington State Department of Health | 25



WERF RisiBased Framework

LOG Reduction Targets (LRTS)

Table 3-2: Possible Reference Pathogens for Different Water Sources®

Domestic
Pathogen grou Graywater Stormwater Roof Runoff?
gen group Wastewater yw
Enteric viruses v v v
Enteric bacteria v v v v
Parasitic protozoa v v v v

When data from the United States was not available to estimate pathogen logio-reductions, the Panel established reference
pathogens for: 1) graywater pathogens by using data on pathogen infection prevalence and excretion data; 2) stormwater by
the dilution of domestic raw sewage by tenfold and one thousand-fold; and 3) roof runoff by fecal indicators estimating
animal fecal loads and assumed pathogens in seagull excreta. Water-based pathogens that may grow post-treatment, such as

Legionella pneumophila, are not included here; rather, they are addressed by the best management practices described in
Chapter 7.

Washington State Department of Health | 26



CHARACTERIZATION OF PATHOGEN DENSITY AND OCCURRENCE

WERF RisiBased Framework

LOG Reduction Targets (LRTS)

For roof runoff water, the Panel assumed no human fecal input and estimated pathogen
densities from the likely mass of animal feces present estimated by fecal indicators (known as the
Animal Feces Approach; Schoen et al., 2017).

For stormwater, limited pathogen densities were available. Hence, the Panel assumed fecal
contamination was human-derived [although it is more likely derived from domestic animals that
yield lower concentrations of human-infectious pathogens; however, even small fractions of
sewage provide the dominant pathogen concentrations of importance (Schoen and Ashbolt,
2010). The Panel estimated pathogen densities from the fraction of municipal wastewater
potentially present (known as the Dilution of Municipal Wastewater Approach).

For graywater, sufficient pathogen density data were not available; hence, the Panel assumed
that the fecal contamination was human-derived, and modeled pathogen densities using
epidemiological data of pathogen occurrence in the community (known as the Epidemiological
Data Approach).

Washington State Department of Health | 27




WERF RisiBased Framework

LOG Reduction Targets (LRTS)

Table 3-3: Ninety-Fifth Percentile Logio Pathogen Reductions Targets (LRTss) to Meet 10 (infection)
or 107 (infection) ppy Benchmarks for Healthy Adults?

Log1o Reduction Targets for 10-* (102) Per Person Per Year Benchmarks®

Water Use Scenario

Enteric Viruses® Parasitic Protozoa® Enteric Bacteria®
Domestic Wastewater or ‘
Blackwater
Unrestricted irrigation 8.0 (6.0) 7.0(5.0) 6.0 (4.0)
Indoor usef 8.5(e.5) 7.0(5.0) 6.0 (4.0)
Graywater |
Unrestricted irrigation 5.5(3.5) 4.5(2.5) 3.5(1.5)
Indoor uses 6.0 (4.0) 4.5(2.5) 3.5(1.5)
Stormwater (10 Dilution)
Unrestricted irrigation 5.0 (3.0) 4.5(2.5) 4.0 (2.0)
Indoor use 5.5 (3.5) 5.5(3.5) 5.0(3.0)
Stormwater (107 Dilution)
Unrestricted irrigation 3.0(1.0) 2.5(0.5) 2.0 (0.0)
Indoor use 3.5(1.5) 3.5(1.5) 3.0(1.0)
Roof Runoff Water"
Unrestricted irrigation Not applicable No data 3.5(1.5)
Indoor use Not applicable No data 3.5(1.5)

Washington State Department of Health | 28



WERF RisiBased Framework

Treatment LOG Reduction

Table 4-1: Observed Values for Pathogen Reduction with Natural and Biological Treatment Processes

Example Logio Reduction Values® Key Factors
Barrier that Impact Logo
Virus Protozoa Bacteria Reduction Values
Primary settling/septic tank 0.8(0.5-1) 05(0.2-1) 0.5(0.1-0.6) Retention time
Upflow anaerobic sludge 0.8(0.5-1) 05(0.2-1) 05(0.1-0.6)  Retention time

blanket/anaerobic filter

Hydraulic application
rate, dosing

Packed bed filter 1(1-2) 2(1-4) 1(1-1.3) frequency, filter bed
surface area
Hydraulic loading

Trickling filter 0.5(0.3-1) 0.6(0.4-1) 0.5(0.2-1) rate, filter surface

area

Suspended growth reactor/ Biomass conc.,

activated sludge 0.5(05-2) 0.5(02-1) 1(-17) retention time
Pond/lagoon 0.8(0.5-1) 1(0.7-2) 0.5(0.1-0.6) Retention time, pH
Treatment wetland 0.5(0.2- 1) 12(1-2) 0.8(0.5-1) Retention time,

packing material

Sand effective size,
Slow sand filter 2(2-3) 4(3.9-7.1) 2(0.6-5) filter ripening, filter-
to-waste cycles

Retention time,
1(1-4) 1(1-3.5) 1(1-3.5) exposure to solar
ultraviolet light

Storage pond/reflection
pool/water feature

@ Adapted from Petterson et al. (2016); EPHC (2008); Mara and Horan (2003); Harrington et al. (2001).
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Table 4-2: Observed Values for Pathogen Reduction Using Alternative Filtration Processes

Barrier

Treatment LOG Reduction

Example Logio Reduction Values®

Key Factors

Final Repory m‘\‘i&'

Impacting Logio Reduction

Virus Protozoa Bacteria Values
. Sand effective size,

Slow sand filter 2(2-3) 4(3.9-7.1) 2(0.6-5) filter bed depth

Dual media filter Coagulant dose,

with coagulant 1(0.5-3) 2(15-23) 1(0.25-1) filter design

Cartridge/bag filter 0 0 0 Absolute pore size, hydraulic

(5 to 10 microns) shock

Cartrjldge/bag filter 0 3(2.5->4) 0 Absolute pore size, hydraulic

(3 microns or less) shock

Cartrlldge/bag filter 0 4(2.5->4) 0 Absolute pore size, hydraulic

(1-micron absolute) shock

?S;"macews earth 4 04-3) 4(35-77)  2(01-3.3) DE grade
Membrane age, pressure

Microfilter 1(0->2) >6 (4 - >6) 6(3.5->6) decay testing, integrity testing,
integrity testing

! Membrane age, pressure

Ultrafilter >6(4->6) >6 >6 decay testing, integrity testing

Nanofilter >6 >6 >6 Membrang age, pressure
decay testing

Reverse osmosis >6 >6 >6 Membrane age,

seal integrity

@ Adapted from EPHC (2008); U.S. EPA (2005); Harrington et al. (2001).
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Table 4-3: Observed Values for Various Levels of the Inactivation of Enteric Virus

Treatment LOG Reduction

in Filtered Secondary Effluent with Selected Disinfection Processes®

Dose for Corresponding Logio Reduction Value

Disinfectant Unit
1 Logio 2 Logwo 3 Logwo 4 Logio
Free chlorine mg * min/L 1.5-1.8 22-26 3-35
“Ekloramineb mg * min/L 370-400 550-600 750-2800
___F;:eracetic acid mg * min/L NA NA NA NA
__E)_zone mg * min/L 0.25-0.3 0.35-0.45 0.5-0.6
___Jltraviolet radiation® ml/cm? 50-60 90-110 140-150 180-200
“;dvanced oxidation®® ml/cm? 10-20 50-60 70-80 110-130
___F;steu rization (60°C) second 140 280 420 560
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Fina| Repon V‘ERI\'

Treatment LOG Reduction

Table 4-4: Observed Values for Various Levels of the Inactivation of Parasitic Protozoa
in Filtered Secondary Effluent with Selected Disinfection Processes?®

Dose for Corresponding Logio Reduction Value

Disinfectant Unit

1 Logio 2 Logio 3 Logwo 4 logio
Free chlorine mg * min/L 2000 - 2600 NA NA NA
Chloramine® mg * min/L NA NA NA NA
Peracetic acid mg * min/L NA NA NA NA
Ozone mg * min/L 4-4,5 8-8.5 12-13 NA
Ultraviolet radiation © mlJ/cm? 2-3 5-6 11-12 20-25
Advanced oxidation® mlJ/cm? 2-3 5-6 10-12 20-25
Pasteurization (60°C) second 30 60 90 120
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Treatment LOG Reduction

Table 4-5: Observed Values for Various Levels of the Inactivation of Enteric Bacteria
in Filtered Secondary Effluent with Selected Disinfection Processes®

Dose for Corresponding Logio Reduction Value

Disinfectant Unit

1 Logio 2 Logio 3 Logio 4 Log1o
Free chlorine mg * min/L 04-0.6 0.8-1.2 1.2-1.8 1.6-2.4
Chloramine® mg * min/L 50-70 95-150 140-220 200-300
Peracetic acid°® mg * min/L 10-25 40 -60 75-125 150 -200
Ozone mg * min/L 0.005-0.01 0.01-0.02 0.02-0.03 0.03-0.04
Ultraviolet radiation ml/cm? 10-15 20-30 30-45 40-60
Advanced oxidation® ml/cm? 4-6 6-38 8-10 10-12
Pasteurization (60°C) second 50 100 150 200
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Management Categories Fiing, Ve

Table ES-1: Risk-Based Management Categories for Decentralized Non-Potable Water Systems j

Management Description of Catego
Category P gory
e Lowest user population.
1 ¢ Non-potable water sources with the lowest concentrations of pathogens.

¢ Non-potable water uses with the lowest human exposure.
¢ Treatment mechanisms that are simple to operate and maintain.

¢ Some increase in the number of persons exposed, but strong mitigating factors achieved
through combinations of small user populations.
2 ¢ Non-potable water sources with the lowest concentrations of pathogens.
¢ Non-potable water uses with low human exposure.
Treatment mechanisms that are simple to operate and maintain.

More exposure risk due to the combinations of increased user populations.

Non-potable water sources with higher concentrations of pathogens.

MNon-potable water uses with increased likelihoods of exposure.

More complex treatment mechanisms that require rigorous operation and maintenance.

Washington State Department of Health | 34



Final Report %‘\ﬁ-"'

WERF RisiBased Framework

Management Cateqgories

Management Category 1. The building owner assumes all responsibility and is not required by the
Management Category 2. The building owner retains responsibility for system performance, but

Management Category 3. The larger customer base and increased complexity of the system require
a high level of management and responsibility similar to that of public utilities. The risk of exposure
is now much higher due to the number of daily users and the possibility of broader public access to
the system. Risk of malfunction also may be higher due to the complexities of the source of supply
and the biological and physicochemical treatment mechanisms need to serve a larger customer
base. The RME is a prequalified entity with proven capability and experience, and it must have
financial security to ensure long-term performance. The regulator licenses the system, reviews
periodic reports submitted by the RME, and holds the RME accountable for safe and dependable
service. It is the responsibility of the RME to ensure the entire system (i.e., collection, treatment,
storage, and distribution) is fully functional, properly maintained, and compliant with treatment
requirements at all times. The RME must have the financial and human resource capabilities to
handle all repair and replacement needs and must provide emergency response to address any
operating problems. The RME also must provide customer service to address questions and
complaints.
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Monitoring

Table 6-1: Recommended Implementation of Monitoring Based
on Relevant Risk Management Category (as defined in Chapter 2)

Monitoring Phase

Management
Category® Validation Testing Field Verification Contlnuous. L"?‘" LTl
Value Monitoring
Not required, although
1 various processes are Not required. Not required.
acceptable.
Recommended for
new/unknown processes. A challenge test, performed at  Required at PCPs with telemetry
5 Known process may be essential pathogen control systems?. Monitoring at other
approved based on results points (PCPs), is points for process control is
of previous testing with recommended. optional.
similar source waters.
Processes used for Field verification of logio Required at PCPs and process
pathogen control should reduction values at PCPs is control points. A telemetry
3 have a documented required during the system with real-time alarm/data
validation test report or be  commissioning period or after  transfer to RME should be
subject to an in situ significant process/loading required. Automated control
validation study. changes. recommended.
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Example: Greywater for Toilet Flushing | Froinepoy  VERES |
Chlorine Toilet “
e flushing
Graywater 8 1 (nonpotable)
100 micron Treated
cartridge filter water
with activated storage
carbon

Figure 9-3: Proposed treatment train for a graywater source used for toilet flushing (Example 4).

Table 9-5: Summary of Pathogen Logie Reduction Targets for Flushing Toilets |
with a Graywater Source (Example 4)

Pathogen Group Logio Reduction Target E cted L Reducti
xpected Log,, Reduction
Enteric viruses 6.0 Process Step
Virus Protozoa Bacteria
Parasitic protozoa 4.5 Cartridge filter(s) 0 0 0 —

Enteric bacteria 35 Ultrafilter 6 6 6
Ultraviolet Disinfection

’ 100 mJ/cm? 2 >4 S W

Target EXpeC’[edd Total 8 10 10
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Example: Greywater for Toilet Flushing | g R

Chlorine Toilet
Graywater @

F i~ flushing
l (nonpotable)
- b

100 micron Treated
cartridge filter water
with activated storage

carbon

Figure 9-3: Proposed treatment train for a graywater source used for toilet flushing (Example 4).

Table 9-7: Surrogate Parameters and Control Points for Flushing Toilets with a Graywater Source (Example 4)

Surrogate Parameter Surrogate Control Point Purpose
Controls biofouling and the growth of
Total chlorine residual Near point of use opportunistic pathogens in the distribution
system

Slow sand filter or cartridge

filter effluent Ensures the integrity of filtration system

Residual chlorine or oxidation- i Confirms that a sufficient dose of chlorine
. . Chlorinated water . [
__r_g_c!_qg_t_l_c_}_r]_Eg_t_t_a_r_\jc_l:a_l_ _____________________ was applied to kill viruses
Continuous ultraviolet (UV) intensity

Confirms that a sufficient dose of UV was

or UV dose and ultraviolet light UV-treated water .
used to kill protozoa

absorbance (UVA) (if used)
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Example: Wastewater and Stormwater Reuse

Chiorine
(intermittent)

T Toilet flushing,
Wastewater i laundry, cooling,
i 'I and irrigation
Ozone ——
uv

Stormwater

inj ection Treated
Membrane reactor watar
bioreactor storage

Figure 9-5: Proposed treatment train for a stormwater and wastewater source water used
for toilet flushing, laundry, cooling, and spray irrigation (Example 6).

Table 9-11: Summary of Pathogen Logio Reduction Targets for the Indoor
Use of a Source Water Derived from Blending Wastewater and Stormwater (Example 6)

Pathogen Group Logio Reduction Target Table 9-12: Expected Logio Reductions for Select Process Steps for the Indoor Use
of a Source Water Derived from Blending Wastewater and Stormwater (Example 6)
Enteric viruses 8.5
o Expected Lt Reducti
Parasitic protozoa 7.0 Process Step it Bl
Viruses Protozoa Bacteria
Enteric bacteria 6.0
Suspended growth bioreactor 0.5 0.5 1
Microfilter® 1 >6 >6
Targ e Ozonation (0.5 mgemin/L) 4 0 >4

Ultraviolet disinfection
EXpeCted o /i 0.5 a 3
Subtotal 6.0 >10 >14

# These logio reductions are appropriate only if the membrane remains in the same condition of
integrity as when the unit was validated. Membrane integrity testing is recommended.
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Example: Wastewater and Stormwater Reuse | g, &

s Chlorine
tormwater (intermittent)
T Toilet flushing,
Wastewater laundry, cooling,
and irrigation
Ozone v
injection Treated
Membrane reactor water
bioreactor storage

Figure 9-5: Proposed treatment train for a stormwater and wastewater source water used
for toilet flushing, laundry, cooling, and spray irrigation (Example 6).

Table 9-13: Surrogate Parameters and Control Points for the Indoor Use of a Source Water Derived from
Blending Wastewater and Stormwater (Example 6)

Surrogate Parameter Control Point Purpose
Controls biofouling and the growth of
Total chlorine residual Near point of use opportunistic pathogens in the distribution
system

Continuous turbidity,
membrane integrity testing/ Microfilter effluent Ensures the integrity of the filtration system
pressure decay testing

Continuous color, ultraviolet

light absorbance (UVA,) residual Confirms that a sufficient dose of ozone was
o ) Ozonated water ) o

ozone, or oxidation-reduction applied to kill viruses

potential

Continuous ultraviolet (UV) Confirms that a sufficient dose of UV dose was

. - UV-treated water )

intensity used to kill protozoa
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Measles Outbreak 2019
Protect yourself from salmonella.
Hold & chick, wash your hands! Measles in Washington has spread and health officials urge

Immunization. Department of Health reminds people 1o lak

to help stop the spread of measles

participate in the

A traumatic brain injury (TBI) is caused by a bump. blow or jolt

to the head that changes the normal function of the brain. Each

: year, there are several thousand traumatic brain Injury-related
. deaths and hospitalizations in WA

March is Brain Inju th—Iearn more.

ral Health Integration
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eatment program licensing and has
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Provide your email today

Sign up on DOH website
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