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Solutions for Non-Potable
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Presentation Agenda

» Today’s talking points:
* Decentralized alternatives
* Resources for Decentralized Non-Potable Guidelines
* Case studies
* Future possibilities
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Pivotal Point for Water Infrastructure

Next generation water infrastructure exist now. Examples can be found
in pioneering projects and communities around the nation and the

world.

In many cases, these systems use less water and energy, recycle water at
for purpose rates, capture nutrients for beneficial use, and perform at a
cost below conventional treatment systems.




Scenario 1: The Ideal Net Zero Water Building

Urban Building Water Reuse -
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|deal Urban Building Water: Gray Water
e Rainwater Catchment — Potable Water Supply ::: 1 | :
* Stormwater Catchment — Non-Potable Supply Discharge N ' e

* Greywater Collection — Non-Potable Supply : | 1§
» Blackwater Collection — Composting or Discharge
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Alternative Urban Building Water:

* Rainwater Catchment — Non-Potable Water Supply i
e Greywater Collection — Non-Potable Water Supply ‘ :
* Stormwater Catchment — City Service j : 1
* Blackwater Collection — City Service i .
* Portable Water — City Service - —
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Current State off Decsmiina | izzsl Reisse

Common applications:

* Landscape, golf course, and agricultural
irrigation

Cooling water for power generation

Process water for industrial applications

Aquifer recharge

Toilet flushing




Benefits of Decentralized Water Reuse

* Scalable, modular, affordable, and adjustable systems

* 50-95% demand reduction on water and wastewater infrastructure and resources
(Clerico 2009)

* Energy Conservation

* Lower capital and operational costs

* Quickly deployable alternatives without intensive construction

* For Purpose Water - Services delivered where and when its needed

Strategic and adaptable planning

No long pipelines, which directly reduces infiltration and exfiltration

Mitigation of combined sewer overflow and sanitary sewer overflow
Marketability & Collaboration fostered between stakeholders to moderate risks
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Positive Directions!

e As of late 2016, all but three states had
implemented regulations for non-
potable water reuse.

US Water

 National Blue Ribbon Commission .
Alliance

* NSF/ANSI 350 and 350-1

« USGBC LEED, SITES, and ILFI with the
Living Building Challenge
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http://uswateralliance.org/
https://new.usgbc.org/
https://images.search.yahoo.com/images/view;_ylt=AwrTcXJ0ccJZ9zUAzCA2nIlQ;_ylu=X3oDMTIybnRpaDRpBHNlYwNzcgRzbGsDaW1nBG9pZAM1MjI3ZTExY2VkNTc3NzQ3NDUwMGY5ZjNjNzFlZWE3YwRncG9zAzQEaXQDYmluZw--?.origin=&back=https://images.search.yahoo.com/yhs/search?p=Living+Building+Challenge&type=mcy_laudermd_17_35&fr=yhs-iry-fullyhosted_011&fr2=piv-web&hsimp=yhs-fullyhosted_011&hspart=iry&tab=organic&ri=4&w=244&h=92&imgurl=homesolsite.files.wordpress.com/2014/12/living-building-challenge-logo.jpg&rurl=https://homesolbuildingsolutions.com/core-services-for-new-buildings/living-building-challenge/&size=+8.2KB&name=<b>Living+Building+Challenge</b>+%E2%80%93+Homesol+<b>Building</b>+Solutions&p=Living+Building+Challenge&oid=5227e11ced5777474500f9f3c71eea7c&fr2=piv-web&fr=yhs-iry-fullyhosted_011&tt=<b>Living+Building+Challenge</b>+%E2%80%93+Homesol+<b>Building</b>+Solutions&b=0&ni=21&no=4&ts=&tab=organic&sigr=12vdf6trb&sigb=15rjqo0kg&sigi=12ag78bjm&sigt=126pqn3gc&sign=126pqn3gc&.crumb=vXCxu0Htm7p&fr=yhs-iry-fullyhosted_011&fr2=piv-web&hsimp=yhs-fullyhosted_011&hspart=iry&type=mcy_laudermd_17_35
http://www.sustainablesites.org/

Resources Decentralized Non-Potable Guidelines

William J Worthen Foundation —
1. Onsite Non-Potable Water Reuse Practice Guide
https://www.collaborativedesign.org/

US Water Alliance —

1. Blueprint for Onsite Water Systems: A Step-by-Step Guide for Developing Local
Programs to Manage Onsite Water Systems

2. A Guidebook for Developing and Implementing Regulations for Onsite Non-potable
Water Systems

3. Model State Regulation for Onsite Non-potable Water Programs

4. Model Local Ordinance for Onsite Non-potable Water Programs

5. Model Program Rules for Onsite Non-potable Water Programs

www.uswateralliance. org/ln|t|at|ves/comm|SS|on/resources
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https://www.collaborativedesign.org/
http://www.uswateralliance.org/initiatives/commission/resources

Hassalo on 8, Portland, Oregon, USA
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Hassalo on 8t — A BioHabitat Project

e A 4-block sustainable urban
development in the Lloyd
EcoDistrict

* First mixed-use developments by
American Assets Trust

 LEED Platinum development

K\ .



Hassalo on 8t
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HASSALO ON 8TH: NATURAL TREATMENT AND REUSE AT THE URBAN DISTRICT SCALE

WASTEWATER TREATMENT AND REUSE PROCESS

0 Primary tanks provide solids settling and digestion. ﬂ Tidal wetlands operate on reciprocating drain/fill cycles to
e Anoxic reactor starts the denitrification process. Rurthexreduoe oranio and nurnent loadng:

© Tricking filters reduce organic loading and provide nitrification. © Efiuentis fitered and disinfected using UV and ozone.

© Biohabitats

@ Tidal wetlands operate on reciprocating drain/fill cycles to further © Cleanwater reuse tank stores effiuent prior to reuse.
Fockion crgankc and nisrent laading. @ Reclaimed water used to supply 100% of toilet flushing,
6 Woodchip wetlands provides nutrient reduction through denitrification. cooling tower demand and site irrigation.
e Denitrification reactor completes the denitrifcation process. @ Unused clean water is infiltrated through groundwater
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Hassalo on 8t

Guidelines for Class A+ recycled
water for non-potable reuse for
this application requires the
following:

e TN<10 mg/L

e Turbidity <2 NTU (24-hour
average) / < 10 NTU (24-hour max)

e E.coli<2.2cfu/100 mL (7 day
average) / < 23 cfu/100 mL (max)




Hassalo on 8t" — Stacked Benefit

e Pedestrian circulation
 Emergency access
 Landscape

* |conic branding
 \Wastewater treatment
* Educational

* Increases biodiversity
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The Ecovillage at Currumbin, Queensland, Australia




The Ecovillage at Currumbin

e 272-acre site with 147 home lots, schools, #8
shops, and offices

 Employs greywater reuse for toilet
flushing, car washing, and irrigation

 Chosen by International Real Estate
Federation as 2008’s “World’s Best
Environmental Development”

* One of the most award-winning
developments in Australia




The Ecovillage at Currumbin

Sustainable features of the wastewater treatment facility include ...

The use of pog/ethylene piping and watertight construction to eliminate
infiltration and inflow (1&I)

Anaerobic solids digestion to minimize solids handling needs

Packed-bed filter construction in the secondary treatment unit for
red u CEd ene rgy Usage courtesy of Landmatters Pty Ltd

Nutrient reuse through irrigation
No unpleasant odor generation
Low noise

Low greenhouse gas production
Pleasing aesthetics

High-quality reuse water




The Ecovillage at Currumbin

GREY & BLACK l l ¢ ¢ ¢ ¢
T — G~ | - | > G-

ANOXIC DENITRIFICATION Textile Filter
REACTOR

TOILET *

FLUSHING = =

TRANSFER TANK 4:— m’\fg

GARDENING

-, -,
I = = P
— -z -7 -1l

7,
/1\
VARIABLE FLOW COVERED
MICROFILTRATION PLANT WET WEATHER
STORAGE

IRRIGATION

~ = o M=\ & \_




The Ecovillage at Currumbin

Class A+
* BOD: <10 mg/L
* Turbidity <2 NTU
e E.coli<10CFU
* 5log removal of viruses
and protozoa

Multiple Disinfection Barriers
* Micro-filtration
e Ultraviolet light
* Chlorine (optional)
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The Ecovillage at Currumbin

Effluent quality:

*BOD. =3.37 mg/L

*TSS = 1.85 mg/L

*Turbidity < 2 NTU

E. coli< 1 cfu/100 mL
*\/iruses/pathogens > 9 log removal

courtesy of Landmatters Pty Ltd




Boy Scouts of America Summit (BSA) Bechtel

Reserve
West Virginia, USA

Photos and graphics in this case study BSA




BSA Summit Bechtel Reserve Project Goals

* Create a model for sustainability
and environmental stewardship.

* Create a site that would be a
“net zero energy” and “net zero
carbon footprint” environment

* Protect the New River by
eliminating any direct discharge
of treated wastewater




BSA Summit Bechtel Reserve

336 shower facilities

* Reuse of greywater for
toilet flushing

e Rainwater makeup
e Potable water makeup



BSA National Jamboree 2013 and 2017

The greywater system at the
Summit Bechtel Reserve is
designed to treat and reuse
over 200,000 gallons (757 m3)
per day, which saves over two
million gallons (7,571 m3) of
water during a Jamboree.




BSA Summit Bechtel Reserve

RECYCLE TO TOILETS

A

112 CAMP BATHHOUSE
lq BfT“”OUSEs GREYWATER
[ ] ' TREATMENT SYSTEMS
LLH B
GREYWATER GREYWATER MICROFILTRATION
TEXTILE FILTER STORAGE & UV DISINFECTION
-
= CENTRAL WASTEWATER
- TREATMENT FACILITY
B = = S
v COVERED
%ﬁ WASTEWATER
STORAGE LAGOON
SITE-WIDE
WASTEWATER t—
TREATMENT SYSTEM TRICKLING

FILTERS

THE SUMMIT BECHTEL

FAMILY SCOUT RESERVE
Boy Scouts of America , . w‘v

]
El‘—.. ."‘\:o -4 S c'o'.
g o S FILTRATION &
I ' l DISINFECTION

FORESTED SPRAY DISPERSAL
.\\4 s ¥

/&Biohabitats

. @

L~ < \/



BSA Summit Bechtel Reserve




The Future of Water

In the near future, we need more emphasis on ...

Integrating non-potable water reuse (and,
possibly, potable reuse)

Regularly using combined food and organic
wastes for nutrient recycling

Reducing overall treatment system footprint
through improved technology

Using heat energy from water to power
collection, distribution, and treatment facilities

Providing more education about responsible
water usage




Conclusions

* Allied partners need to make a concerted effort to learn from projects
on the cutting edge, change perceptions among professionals and the
public, and work collaboratively across disciplines to change the way we
govern innovation.

* To maintain healthy, resilient, and safe communities into the future, we
need to effectively integrate decentralized systems into existing
centralized systemes.




Decentralized Solutions for Non-Potable Water Reuse

Thank Youl!

Tristian Bounds, P.E.




