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Urban Decentralized 

Wastewater Treatment & 

Reuse at the District Scale 



This is the title of the image. 
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Hassalo on Eighth:  
Lloyd EcoDistrict Super Block Project 

Project Team 

 American Assets Trust (AAT) – Owner 

 Turner – General Contractor 

 GBD Architects – Architects  

 Glumac Consulting Engineers – MEP Engineers 

 PLACE studio – Landscape Architect 

 Biohabitats, Inc. – Water Infrastructure 

 Puttman Infrastructure – Financial Consulting / Operations 

 Lando & Associates – Infrastructure Integration / Landscape Architecture 

 Harper Houf Peterson Righellis (HHPR) – Civil Engineers  

 KPFF – Structural Engineers  



657 
FOR-RENT HOUSING UNITS 

592,000 
GROSS SQUARE FEET OF HOUSING 

31,700 
GROSS SQUARE FEET OF RETAIL 

26,400 
GROSS SQUARE FEET ANCHOR RETAIL TENANT 

271,000 
GROSS SQUARE FEET OF EXISTING OFFICE 

1,200 
UNDERGROUND PARKING STALLS 
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Aerial view looking northeast - before 
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Aerial view looking northeast. 
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View looking south down Eighth St. 
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View mid-block at 7th Ave. looking southeast toward plaza. 
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Aerial view looking southwest toward downtown. 
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Aerial view looking southwest toward downtown. 

Certifications 

Pending LEED for Homes Platinum  

Pending LEED ND Platinum certification. 

 

Performance 

Energy Savings 30% 

Water Savings 50% 

100% Wastewater Treatment    

 

Stormwater 

Green roofs and gardens  

On site rainwater harvesting water feature & cistern 

 

Transit 

More than 1,000 bike parking stalls = largest bike storage facility in North America, with valet 

bike parking, repairs and services. 

Access to multiple alternative modes of transportation for car-light or car-free living. 
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View mid-block at 7th Ave. looking southeast toward plaza. 
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What & Who is NORM?  
 

‘Natural Organic Recycling Machine’ – nickname the contractors and 

owner selected during construction. 

 

45,000 gallon per day residential & commercial high-performance 

wastewater treatment + reuse system with natural and mechanical 

elements 

 

Constructed within the streetscape  

 

Reuse for Toilet Flushing, Irrigation & Cooling Towers 

 

Groundwater Recharge for unused effluent + Back-up Sanitary 

Connection  
 



View mid-block at 7th Ave. looking southeast toward plaza. 
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Why NORM?  
 

Reduces water demand 

 

Reduces sewer discharges to combined system/surface water 

protection 

 

Independent source of recycled water 

 

Economic incentive & attractive payback period (~4 years) 

 

Compelling infrastructure & place-making  

 



Context  





Place Natural Systems  

at the Core 





Street as  

Water Infrastructure 
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@PortlandNORM 

He's a wastewater connoisseur…. 

 

and probably the first wastewater  

treatment system to have its own 

Twitter account 
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Personify  

Infrastructure 
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Harvest & Manage 

Stormwater as an 

Amenity  
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Courtesy of GBD & Place Studio 

WASTEWATER 

TREATMENT & REUSE 

STORMWATER,  

BEAUTY, HABITAT WATER 

FEATURE 

GREEN ROOFS & 

BMPS THROUGHOUT 

WATER STREET 

District Water Strategy 

RAINWATER CISTERN 
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View mid-block at 7th Ave. looking southeast toward plaza. 
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The Numbers 
 

$3.3 million price tag, $1.5 million credit, 4 year pay back 

 

6,000 sq ft of space required, above and below ground components 

 

Class A Reuse Standards = daily testing 

 

Recycled Water: 

 20,000 gpd non-potable water demand 

 25,000 gpd groundwater recharge 

 



View mid-block at 7th Ave. looking southeast toward plaza. 
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The Permits 
 

Recycled Water for beneficial purposes - Department of 

Environmental Quality under the Recycled Water Use rules 

 

Artificial groundwater recharge - Water Pollution Control Facilities 

permit Class V Underground Injection (in accordance w/ OAR 340-

045).  

 

The project is subject to the state and federal Underground Injection 

Control regulations, and state’s Groundwater Quality Protection 

regulations.  

 

Drywells = 4 ft diameter x 40 ft. Approximately 80 ft unsaturated soils 

prior to groundwater at 120 ft. 

 



View mid-block at 7th Ave. looking southeast toward plaza. 
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The Permits 
 

Class A Recycled Water 

oxidized, filtered, disinfected 

NTU < 2 before disinfection 

Total Coliform = 2.2 CFU/100 mL 

 

Groundwater Protection 

<10 mg/L TN at discharge  

 

Performance Goals 

BOD < 5 mg/L 

TSS < 2 mg/L 

 

6-12 month ramp-up period prior to 

reuse or discharge 



Water Quality (Commissioning) 

NH3-N NO3-N TN BOD TSS 

INFLUENT 

MAX 57.1 205.0 72.0 

MIN 20.2 112.0 28.0 

AVERAGE 46.9 157.1 56.4 

EFFLUENT 

MAX 1.8 6.9 15.5 7.2 <5 

MIN 0.4 3.9 0.8 2.6 ND 

AVERAGE 1.0 5.4 6.7 4.95 2.0 

August 2016-March 2017 

PRIMARY 

TANK 

FINAL 

EFFLUENT 



Public Outreach and 

Education 

Public Outreach Events 

Ongoing Tours 

Website 

Tenant Education 

Selective Signage 

@portlandNORM twitter 

 



Lessons Learned Waterproofing 

Commissioning   
 Biological 

 Mechanical 

 Backup 

Woodchip Wetlands 

Permitting  
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Other  

Precedents 

EMORY’S WATER HUB™ 

SIDWELL’S WETLANDS 

OMNILIFE’S WETLANDS OMEGA’S ECO-MACHINE™ 
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SECTION NAME Fernhill Wetlands Retrofit – Forest Grove, OR 



SECTION NAME 

Area: 90 acres / 36 hectares 

Flow: 4-18 MGD / 15K-68K m3 

 

Treatment for temperature, nutrients, metals 

 

Create  public open space 

 

Enhance habitat 

Fernhill Wetlands Retrofit – Forest Grove, OR 
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