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Hawai i Fresh Water Initiative:
Create an additional 100 MGD of water by 2030

Conservation — Increase Water
Efficiency (40 million gallons per day)

Reuse — Double the volume of reuse

Recharge - Stormwater back into the
ground (30 million gallons per day)

A Blueprint for Action

Water Security for an Uncertain Future

HAWAI‘l COMMUNITY FOUNDATION
Amplify the Power of Giving
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Onsite Reuse

ALTERNATIVE END USES
WATER SOURCES

COOLING
TOWERS

ROOF RUNOFF

TOILET
FLUSHING

BLACKWATER
CLOTHES
WASHING
GRAYWATER
STORM WATER UNRESTRICTED
IRRIGATION

- 02—

8 _ .

Image source: Nation Blue Ribbon Commission for Onsite Nonpotable Water Systems
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Strategic Water Planning & Resiliency Design
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EPA Greening America’s Communities: Kalihi, Kapalama, & lwileli
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Greening Iwilei and Kapalama
Final Design Optons and Case Studles

Legend

site1  site2 BYTEN sited | Greening and Resiliency Tools

INTEGRATED LANDSCAPE AND BUILDINGS ECOBLOCK/ECOBUILDING PERMEABLE PAVER PERMEABLE CONCRETE/POROUS ASPHALT BOARDWALK

Green screens, planters, and other elements can DEVELOPMENT Stomwater runoff percolates through or Stormwater percolates through pavement to Albows stormwater to percolate through

provide landscape on building facades, helping Decentralized water and sustainable energy around pavers to efther infiltrate or be col- aither infiltrate or be collected and directed to boards. Enables different look and provides

10 ool buildings and the urban environment and infrastructure build community resiliency and lected and directed to storm drain line. Added storm drain line. Added depth of subbase an structural support to bridge over green

increase biodiversity. reduces the development's carbon and water depth of subbase can retain stormwater. retain stormwater. infrastructure or stormwater runoff storage
footprints. areds,

GREEN ROOF DISCONNECTED DOWNSPOUT CONSTRUCTED WETLAND BIORETENTION/GREEN INFRASTRUCTURE ~ STORMWATER TREE

Green roofs can provide stormwater management  Disconnecting rooftop collectad water in Constructed can be engineered to provide for st or wastewater treat-  Different types of green infrastructure aid in Planters are designed with curb inlets and
and treatment, food production, and visual amen-  downspouts from entering the dity's drainage  ment and habitat restoration. They can be internal or exterior to buildings. improving water quality as it captures and treats  recessad soil elevations to capture and treat
ity, as wall as assist with improving air quality, infrastructure or gutter allows it to be treated stormwater runoff with natural processes, stormwater runoff with natural processes,
reduce energy costs, and lower interior building naturally and potentially infiltrate into the Stormwater frees may be “linked” to other
tempearatures through insulation and cool roof soil. trees for inmeased runoff storage.
measures.
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EPA Greening America’s Communities
lwilel: Redevelopment Concepts

Greening Iwilei and Kapalama
Final Dietign Optians and Case Seudiae

SECTION THROUGH BUILDING WITH ECOBLOCK FEATURES

wapees ool

o d ) Nonpotable water available for reuse for
imigation, flushing tollets, fire supression
elc.

*Residential © Nonpotable water storage for (re)use
I inside buiding: rainwater calchment,
condensate, reclaimed water (R-)
Residannal @ Wwoslewater frealment
© Ccommunity gardens and passive and
Residential active green roof space
1 O shade structure with photovoltaic cells
B @ Raised building floor elevation
Residential | ® Photovoltaic cell awnings
@ Constructed wetlands, as part of the
- . wastewater freatment system
Residential
I
u
Residential 4
| :
m = Aclive Uses

Parking

Site 3: Development Opportunities ot Iwilei Road and Pacific Street
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Case Study
Hassalo on 8th, Portland OR

Hassalo on 8th*
Portland, Oregon {block development)

Building facts:
» (3) buildings in a block layout
+ 657 residences (with commercial spaces on ground floor)
* 50,000 square feet

Green building features:

EE AR PR L S R

» Green roof (Eco-roof garden)

* Onsite wastewater treatment using trickling filters and
constructed wetland technologies (45,000 gallons per day).
Water is reused for flushing toilets, irrigation for the block's
landscape, and feed for cooling tower.

+ 60,000 gallon cistern collects rainwater. Collected stormwater
used for the block’s water feature.

» Owver 1,000 bike parking stalls with access to bike valet and
repair

* EV charging stations

» Composting

» Located next to Portland’s light rail system
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BWS:
Transit Oriented Development
Onsite Water Reuse



Freshwater Initiative Maps

[ Future Development
® Proposad Rail Stafions
= Proposed Rail Lines
‘Well Draining Soils (Class A and B)
[ Low Draining Soils (Class C and D)
Impervious Surface
Open Water

Areas of Flooding (67 SLR): No
B orge

[T Pass Zone
Highest Priority Recharge Zones
Nuuanu & Palolo Aquifer Systems
[ (above pass zone, where well
draining soils occur)

Other Priority Recharge Zones to reduce
stormwater runoff only: well-draining soil areas
other than flood zones)

Flood Threat Areas (2013)
[ Rare Flash Flooding

Il Cccasional Flash Flooding
Il Fonding and Sheetflow
B Landslide
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Kapalama Development

Total Area: 88 acres
Number of projected residential units: 4400

Assumed daily water demand: 880K gpd
(200 gpd per unit)

Average number of residents in PUC = 2.4
people/residential unit

Projected annual water & sewer bill (no action):
>$2.8M

é
Estimate annual stormwater runoff: ~64MG 80% buildout; for illustrative purposes only.
Image by: City and County of Honolulu TOD

Projected annual (future) SWU fee: ~$188K 5210001 )
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I Future Development
@ Proposed Rail Stations
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= Sireet Centerlines
[ Building Footprints
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Kapalama Development Water Supplies & Demands
(Based on TOD programming estimates)
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ANNUAL WATER PORTFOLIO (WITH UTILITY SAVINGS)

m otal 'Condensate:‘ \ Grerwater Am
ater Resources z z Recovery® hower, [aundry, etc Capture (Roof)
Annual Volume \ 236 MG [ 17 MG 119 MG 64 MG
Energy Saved' J 756,500 kWh ’ ( 55,500 kWh 382,500 kWh 205,500 kWh
$ Saved’ $22M $166,000 $11M $709,500

$ Saved®

ANNUAL NONPOTABLE WATER DEMANDS

Nonpotable
Water Demand Toilet Flush:ng Coollng |rngat|onf0ther

( Est. Annual Volume 62 MG 31 MG 64 MG

% of Water Demand’ 19% 10% 20%
$ Saved / \ $591,500 / \ $295,500 $616,000
$ Saved" $678 M $339 M $706.6 M

1. Energy Assumption based on average energy intensity of 3.2 kWh/kgal for Oahu (DLNR, 2016 Hawaii Water Energy Nexus Report)
2. Occupant savings are based on assumption of replacing potable water with nonpotable water (estimated from avoided potable water and sewer costs) and
SWU fee of $4.82/1000 sf IA and credit is no more than 50% fee credit w/Gl

3. Savings for BWS (offset new source charge) $11/gal O
4. Total wastewater includes greywater and blackwater R I ] |
5.12 gal/1000sq ft per day (Novak 2014) ECOLOGICAL

6. Assumes water capture from building roofs only DESIGN INTERNATIONAL LLE

7. EPA Indoor Residential Water Use



Recommendation: Rainwater Harvesting for /)
Nonpotable Reuse (Individual Parcel) RRIE

DESIGHN INTERNATIONAL, LLE

Rainwater Harvesting (Building roof only) Potable water back up
(manual or solenoid)
” . . . _ Primary
= 1"-24hr rainfall intensity = 37,000 gallons Rainwater rg __________ ||y 1ype AnABIADIDG Al Gap
Elcl:;\grnplpe Max Water Level
oA I SR o T Tu(overflowTevel)
= 40,000 gallon (min) catchment tank(s) e ;
T :
= ~ $5 /gallon for tank w/installation. :
.
e e {\ N
= Total cost: $200,000 Potable water back up_| s
on/off p— | v
. i Rainwater Tank g Min 0.5m
= ~Annual cost savings: $12,700 (W/SWU Cl"edlt) {externally mounted) N )
|| RN T T 1 Float valve
] @ Potable water IN '__._’ 2 (restrictor removed)
= ROI: 16 years (without rebate)
» Rainwater cistern may qualify for a = Rainwater IN

» Water Sense rebate (TBD program to be initiated P

i N 2020) www.freeflush.co.uk/pages/gravity-fed-rainwater-harvesting-system-for-flushing-toilets




Onsite Water Reuse/Green
Infrastructure



UHWO Administration & Allied Health
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Re-gen-er-ative
- To give new life or energy to; revitalize;

- To become formed or constructed again.

Goals for UHWOC

The UHWOC site goals are restorative and healing: to support the revival of a native
landscape ecology while demonstrating 21st C sustainability to learners of all ages, by rebuilding
soil lost from plantation style agriculture and managing water and nutrients onsite.

Net_-Zero Walter:

ot of balcmc:mg a devlopment’s annual water demand through
) rces Th|s process is fundamental to acheive
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@ Nonpotable water (condensate + treated rainwater + graywater)
- toiragation

el
@ Stormwater bioretantion /

. Graywater (from bathroom sinks)

& Rainwater catchment (2000 gal/tank)

. Stormwater drainage direction

", Rainwater direction
~

" Greywater (from sinks) direction

=i \ Estimated Annual Water Volumes for
o Onsite Capture/Reuse

Rainweater catehment (from roof) ~ 390,000 gal fyr
Stormwater runoff ~ > 11,790,000 gal/yr
Graywater + condensate reuse ~ 1,000,000 gal/yr

Total Captured / Reused Onsite

\ ~ 12,790,000 gal/yr
N

7 l , Nonpotable water irigation
- areas

)
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Mean Annual Rainfall: 23.86 in
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BUILDING HEALTHY SOIL:

PHYSICAL -
Water-holding capacity™
Soil depth, horizons*
Infiltration rate

Soil texture

Soil bulk density

Aggregate stability
Dispersible clay

CHEMICAL:
Nutrient availability™*

Nutrient holding capacity: Cation (CEC) and anion exchange capacity™
Electrical conductivity (salinity), sodium, pH
Toxicities (toxic elements, pesticides, organics)

BIOLOGICAL:
Soil organic matter™

Diversity/Abundance of key soil flora and fauna™
Soil microbial biomass

Labile N

Labile organic C

Vegetation growth and cover

Bioremediation

SELECTING RESTORATIVE-BASED PLANTS:

Nitrogen Fixing

Pollinator attractants

Subsoil mineral miners (tap roots, dynamic accumulators, etc)
Fast carbon pathways (C4 photosynthesis species)
Greywater remediation

Stormwater remediation

HUMAN ECOLOGY:

Engaging students with the landscape
Healthy environment——s Healthy community
Sustainability

University of Hawai'T West O'ahu | ..
Adminisiration & Alled Heafih Facility | s
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Constructed Wetlands: Wastewater Treatment



Natural Wetlands: CO2 Sequestration

(1) “Despite only making up 3% of total land area, wetlands
sequester 30% of all soil carbon. Prairie wetlands alone
sequester 7.5 tons of carbon per acre”

AND

| —
—— o8 o . =

1. https://phys.org/news/2018-11-wetland-experts-role-vital-carbon.html
2. Global Change Biology from the.Smithsonian Environmental Research Center



https://phys.org/news/2018-11-wetland-experts-role-vital-carbon.html
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Ecological Services: Water Purification



CONSTRUCTED WETLAND TYPES

Constructed wetlands for wastewater treatment can be configured to meet

a variety of water quailty, footprint, habitat, and aesthetic goals. They range from
primarily passive operation to active operation with treatment dosing or cycling.
Additionally, treatment media options include gravel, saturated soil, specialty
rock, and woodchips

Surface Flow Constructed Wetland

Drain-Fill Constructed Wetland

Woodchip Constructed Wetland

Vertical Flow Constructed Wetland

DESIGHN INTERMATIONAL LLE
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University of West Hawalii Campus, Kailua-Kona
LEED Platinum)
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.’ Green Infrastructure

v' Water Quality

v Prevents Flooding

v Supports Water Supply/Security
v' Reduces Heat Island Effect

v Absorbs CO?2

v’ Restores Natural Hydrology
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Questions/Discussion

Roth Ecological Design Int. LLC
lauren@rothecological.com
rothecological.com
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