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UrbanGreen Rain Water Harvesting

— RWH: A Runoff Reduction Tool

— Components

* Pretreatment

* Storage

e Mechanicals Systems

— Design and Sizing

e Runoff Reduction Calculator

— Case Studies




Total Site Solutions from CONTECH

Stormwater  Erosion Control
Bridge * Retaining Wall
Drainage / Sanitary / Irrigation * Soil Stabilization




Water Management: Drinking, Waste, Storm

Commercial Development

* 43,000 ft2 roof

* 43,000 ft2 parking

* 43,000 ft? landscape T
» 172,000 ft2 office
* 35” per year

Cooli Evap: 700k
ooling Blowdown: 160k
Condensate: 750K

Toilets : 35” Annual rainfall
Commercial Rooftop: 750k gal
Irrigation ‘ Potable Office Surface: 750k gal
100k gal Building

1M gal T
eV Municipal 1.6M gal
gal Water

Wastewater 2Mgal —Mm—>
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RWH and LEED

Sustainable Sites
* 6.1 Stormwater Quantity

— Pre-development peak and quantity — 1 Point
e 6.2 Stormwater Quality

— Reduce annual TSS by 80% — 1 Point

Water Efficiency

e 1.0 Water Efficient Landscaping
— Reduce by 50% - 2 Points
— No Potable Use — 4 Points
e 2.0 Innovative Wastewater Technologies
— Reduce potable water used for sewage — 2 points
—OR
— 50% onsite treatment — 2 points
e 3.0 Water Use Reduction
— 30% reduction from Baseline — 2 points
— 35% reduction from baseline — 3 points
— 40% reduction from baseline — 4 points

LEED

e SS6.1(Quality)

e SS 6.2 (Quantity)

e WE 1 (Irrigation)

e WE2 (Wastewater)
e WE 3 (Indoor water)




DOE Volume 5 2012 Guidance

BMP T5.20: Rainwater Harvesting Purpose and Definition

Rainwater harvesting is the capture and storage of rainwater for beneficial use. Roof runoff
may be routed to cisterns for storage and nonpotable uses such as irrigation, toilet flushing,
and cold water laundry. Rainwater harvesting can help reduce peak stormwater flows,
durations, and volumes. The amount of reduction achieved with cistern storage is a function
of contributing area, storage volume, and rainwater use rate.

Design Criteria

* 100% reuse of the annual average runoff volume (use continuous runoff model to get
annual average for drainage area).

e System designs involving interior uses must have a monthly water balance that
demonstrates adequate capacity for each month and reuse of all stored water annually.

Runoff Model Representation
e Do not enter roof area draining to cistern into the runoff model.

Other Criteria

e Restrict use to 4 homes/acre housing and lower densities when the captured water is
solely for outdoor use.



DOE LID Manual 2012 Guidance

e Section 6.7.2 Design

— “In the Maritime Northwest rainwater collection should be
sized to store as much rainfall as possible in April and May to
provide water as far into the summer months as possible.”

e Section 7.7 of LID Design Manual

— “Do not enter roof drainage area into the runoff model.
Note: This applies only to the roof drainage areas for which
a monthly water balance indicates no overflow of the
storage capacity.”






System Components
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Pretreatment

e Wall mounted or Underground

e Often called filtration but in reality it
is usually screening

* Remove organic matter

* Recommended even for roof
collection

 Look for:
* Easy maintenance
* Non-clogging

/graf-optimax-filter-

pedestrian.asp
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How to Store

Location: Above or below ground

Loading :HS-20 or higher

Longevity : 20-100 years

What Differentiates a Cistern from Detention:

LOCKED

ELECTRICAL LINE
FOR PLMP

WATER LEVEL




Cistern Options

Fiberglass
Plastic Crates
Concrete

Metal

Steel Reinforced
Polyethylene

Photo source: http://wahaso.com



Steel Reinforced Polyethylene Cistern

Material

HDPE

—High Performance Resin
—Recycled not allowed by standards
—1/3 of weight

Steel

—55% post consumer recycled

—2/3 of weight
Total Recycled Content: 37%

Design Life (depends of pressure)
e (isterns: 75 years

—Max pressure is storage head
—Intermittent pressure up to 4.3 psi (120”)

* Pressure Applications: 50 years
—15 psi continuous pressure

* Drainage: 100 years
—Gravity Flow




Mechanical System Components



Treatment Guidelines: Check Local Code

Water Source

Non-Potable Application

-

Rainwater/Stormwater —>

Pretreatment
100um Filtration

Irrigation

e Subsurface: nothing more

*  Drip: nothing more (usually)
—> ¢ Spray: Ultraviolet

Wash water: finer filtration, Ultraviolet

\

HVAC Condensate — Check metals Indoor: finer filtration, Chlorination
\ HVAC Makeup: finer filtration /
4 )
HVAC Blow down Check Total Irrigation: Dilute if TDS too high
Dissolved Solids > Other Uses: Ensure TDS level won’t
Municipal Reclaimed Water affect fixtures
\ _/
(= 2
. Irrigation: Subsurface or Drip
Greywater —> | Max Hold Time
Other uses: more treatment
\_ >




Example: Mechanical System

Filter

Automatic Back

Control Panel and
Power Supply

Automatic
Valves

Pressure Punm
Flow Day Tank

Meters

17



Example: Drip Irrigation Mechanical Skid

I — Ccam

Pressure Gauge Final Filter

_"- ——

Fiberglass Enclosure

Controller



Mechanical System — Install Location

Indoor Outdoor Underground
Skid Mounted Enclosure Vault

19



Pump Location

Submersible in Suction Above

Submersible in

Wetwell Cistern Ground




Make-up Water

 Air Gap
— Required in Some States (Oregon)
— Requires Re-Pressurization of Make-Up Water

e 3-Way Valve with Backflow Preventer
— Most Economical Design
— Pressurizes Line when Cistern Level is Low
— Not Allowed in All Areas

DISCHARGE

3-WAY VALVE

——CITY WATER

RPZ { BACKFLOW PREVENTER

FLOW SENSOR



Final Treatment

e Manual Filtration
— Bag filter/Screen
— Maintenance: Manually clean/replace
— Typically 50-200 microns |

e Automatic Filtration
— Bag Filter/Screen with drain
— Maintenance: Automatic Drain Opening to Flush Filter
— Typically 20-200 microns

e Suction Scanning Filtration
— Auto-backflush based on pressure, time, and volume

— Maintenance: Automatic Scrubbing of Screen with Waste
to Drain

— Typically 5-200 microns




Maintenance

e Cistern
— Ensure calming inlet is free from debris

— Measure sediment depth > 4” indicates maintenance
is needed

— Check for floating debris and remove
e Mechanical System
— Check Manual Filter — Clean or Replace

— Replace UV Bulb Annually
— Inspect Pumps for Wear




Runoff Reduction Model



RWH Sizing Online

www.conteches.com/Design-Toolbox/DYO-Project.aspx

UrbanGreen™Rainwater Harvesting

Runoff Reduction Calculator

Calculate the

benefits of P ——
Rainwater
Harvesting —

= S e 3

4

With dozens of adjustable variakbles, COMTECH's

Launch the Runoff .
Reduction Calculator

Runcff Reduction Calculator™™ allows you to quickly
and easily determine the benefits of a COMTECH
Rainwater Harvesting System.

Later, when the project matures, vou can refine your
assumptions and create a detailed report
documenting the runoff reduction, water conservation,
and the financial savings your design will provide.

Rainwater Harvesting Runoff Reduction Calculator

Configuration Stormwater

Model # / Option # : 21 /o1 Project Name: Demo Example - Edit Mode

Rainioll ata O

1.004.610

[

slooo

1,004,610 Laundry

JloooE @

1,555,867

Dimsign Stzrm [in]
Cistarr Size (galizrs)
PR




Seattle Multi-Family: Site Overview

Mixed Use — Residential Portion
Rooftop Area: 20,000 ft?
Building Area: 120,000 ft?

e 85% of area res. Units

e 1,200 ft? per unit

e 85 units

Hardscape Area: 7,500 ft?

Landscape Area: 7,500 ft?



Seattle — Multi-Family: Project Page

Project Summary Supply Demand Analysis P“ Graph il Detail Result
Model # / Option #: 332 /1
Project Name = Low to Mod Example

Country ® United States -

State * WA - Washington -
City * | Seattle

Zip = /98101 ]
Land Use = Residential -

Civil Engineer Firm

Architecture Firm

Merlin # !
Contact Information &

First Name
Last Name

Phone #

Email



Questions and Help ‘

Site Area for Rainwater & Stormwater Sources 'ﬂ'

e Help boxes for each input section
e Overview of the inputs

e Data entry details

e Impact on the Calculation

e Suggested inputs

e Rules of Thumb

* Next Steps

Supply - Help

Site Area for Rainwater & Stormwater Sources

Description
This section is the primary source of rainwater and stormwater
yvou will direct to the cistern.

Data Entry
Area:

Enter the total drainage (ft2) for each of the three catchment
types. Leave cells blank that don't apply to your design.

Runoff C:
You may over-ride the default values for the Runoff Coefficient
and enter a value more applicable to yvour project if needed.

Hardscape:

Enter the total area of all impervious surfaces excluding the
rooftop that will drain to your cistern. This includes parking lots,
courtyards, sidewalks, etc

Impact on the Calculation

Runoff volume will be calculated based on the area, runoff C, and
daily historical rainfall near the project site. This calculation will be
performed each day for the 20 years of rainfall history embedded
within the calculator. This forms the basis for runoff reduction
calculations.

Rules of Thumb

Enter all of the areas for your site, even if you aren’t sure they will
drain to your cistern. On the Analysis Tab you will be able to
select which areas you want to include in the analysis. This way
you can run various scenarios without re-entenng data.

Next Steps
Stay on the Supply Tab and move on to the Building Information
section.



Seattle Multi-Family: Supply

Site Area for Rainwater & Stormwater Sources ©

Building Information

Rooftop - Traditional Rooftop - Green Roof # of Floors 6

Area (sq.ft) 20,000 7,500 Total Building 5q Footage 120,000 sq.ft
Runoff C 0.95 0.50 0.90 Peak Condensation Rate 0.0004 gal/hr/sqg.ft
Effective Runoff Area 19,000 6,750 Peak Condensation Volume 35,021 gal/month
Secondary Sources of Re-use Water
Calculation of AC with: Y of Peak -

Air Condition Condensation Supply Gray Water Supply

(% of Peak) (gal/month) (gal/month)
January January
February February
March March
April 5% 1,751 April
May 15% 5,253 May
June 30% 10,506 June
Juby 45% 15,759 Juby
August 60% 21,0132 August
September 40% 14,008 September
October 20% 7,004 October
November November
December December




Seattle Multi-Family: Demand

Toilet Re-use Demand &

Laundry Re-use Demand 2]

Loads/day

Gallons/Load

Cold Fraction

Wash Water Re-use Demand &

Residential
Units 85
People/Unit 2.0
Qccupancy 95%
GPD/Person 8.5
Annual Total 501,054

Irrigation Re-use Demand &

Input Units Inches per week

-

Irrigation Area 7,500 sq.ft

Irrigation

Inches per week

Gallons per week

Daily Total

Annual Total

40.00 Daily Average
20 Annual Total
70%
560
204,400

Cooling Makeup Re-use Demand &

Input Units % of Peak Month Volume

-

Volume in Peak Month 4.60| gal/sq.ft

Total Cooled Area 120,000| sq.ft

January January
February February
March March
April 0.25 1,169 April

May 0.75 3,506 May

June 1.00 4,675 June

July 1.50 7,013 July
August 1.50 7,013 August
September 1.25 5,844 September
October 0.75 3,506 October
November November
December December

Annual Total 142,592

Peak Monthly Demand 552,000 gal

Cooling Makeup

(% of Peak)

(gal/month)

5.0% 27,600
15.0% 82,800
30.0% 165,600
45.0% 248,400
60.0% 331,200
40.0% 220,800
20.0% 110,400

Annual Total 1,186,800




Seattle Multi-Family: Analysis — Rain Gage

Anacortes Sedro-Woolley

Burlington®
Configuration Stormwater &Mt Vemon
: v
Project Summary Supply Demand Ana
Model # / Option # : | Ariington
Marysville
wainfall Data © %

Rain Station by Map —Select Station--

o
Everett n

i Richmond @
st Highlands
9 o Woodinville

Years Modeled KirklandP oRedm

N

Missing Data Seafflec  oRellevue i
L:_l Bremertons
orewoNg
7 A
Avg Annual Rainfall o Kent 90
Tamma oAUbUrn
Design Storm & Shelton Q
Puyall
First Flush Bypass (in) 0.00 . Lakewood 2 Q;. PSP
NHEREEEBF Spanaway © South Hill
Design Storm {in) 1.40 F i .
= ympiao-aLacey Mt Rainier
Cistern Size © Rainfall Stations near: 98101

Cistern Size (gallons) 12,500
Seattle Tcoma Wscmo Ap Kent



Seattle Multi-Family: Analysis Inputs

Rainfall Data ©

. . L=
Rain Station by Map  Seattle Tcoma Wscm ~  »

OR

Station by List !

Years Modeled 1981 - 2001

Missing Data A

Avg Annual Rainfall 37

Design Storm (7]

First Flush Bypass (in) 0.00

Design Storm (in) 1.40
Cistern Size @

Cistern Size (gallons) 12,500

Annual Rainfall: 37in
First Flush Bypass: O

Design Storm: 1.4in
Cistern Size: 12,500

Supply Source @

Include?
Rooftop
Hardscape [
AC Condensate [

Gray Water [

Demand Source @

Annual Volume(gal) Include?  Annual Volume(gal)

Total

Utility Rates (7]

Water Rate

Sewer Rate

Rooftop: 430k gal/yr

438,203 Irrigation 142,592
Toilet Flush [
Cooling Makeup [
Wash Water [0
438,203 Laundry [
Total 142,592
$0.0030 3/gal
$0.0060 /gl

Irrigation: 142k gal/yr



Seattle Multi-Family: Graphs

6,000

4,000

Jan Apr o Oct

e Annual Demand pattern

Daily Demand Total (gal)

— Weekly irrigation

— Minimal in winter

— Max in summer

e 1998 Rainfall Data

Annual Rainfall History

Seattle Tcoma Wscmo Ap - 1998

— Dry Summers

— Not aligned with Demand

e Need Winter demand

Total Daily Rainfall (in)




Seattle Multi-Family: Graphs

Year 1998: Daily Ending Cistern Volume

12,000

| |
”H
10,000

L L
8,000 -

Storage Volumel (gal)

" | —

2 000 |

Jan-98 Apr-98 Jul-98 Oct-98

e Daily Ending Cistern Volume
— Full in winter
— Fills/empties in spring/fall

— Mostly empty in summer



Seattle Multi-Family: Graphs

e Cistern vs Runoff Red.
— 19% Runoff Reduction

— Diminishing returns on
cistern size

e Cistern Size vs. Water
Savings

— 55% water savings

— For irrigation

Runoff Reduction vs. Cistern Size

Runoff Reduction (%)

100%

80%

60%

40%

20%

0%

_.-—"“"_____——

8,000 12,000
10,000 14,000

Cistern Size (gal)

4,000
2,000 6,000

16,000 20,000
18,000

22,000

24,000

Water Savings vs Cistern Size

Water Savings (%)

100%

80%

60%

40%

20%

0%

/’

/’

8,000 12,000
10,000 14,000

Cistern Size (gal)

4,000
2,000 6,000

16,000 20,000

18,000

22,000

24,000




Seattle Multi-Family — Summary Results

Captured
Typical Rainfall Year 37 36 427,454 13,422 427,454 438,959 142,592 82,077
Max Rainfall Year 51 48 567,296 32,806 567,296 600,102 142,592 93,841

21 Year Total

Typical Rainfall Year 82,078 20% 81,482 57% 82,077 19% $733

93,841 16% $845

Max Rainfall Year . 93,841 17%. 93,841. 66%.
21 Year Total 1,723,628

* 19% Runoff Reduction
e 57% Water Savings
e S733 savings per year



Seattle Multi-Family: Toilet Flushing

Rainfall Data @ Supply Source &

. . Include? Annual Volume(gal Include?  Annual Volume(gal
Rain Station by Map |SeattIeTc0ma Wscm v| o (gal) (gal)
Rooftop 438,203 Irrigation [0
OR
) ) Hardscape Toilet Flush 501,054
Station by List . P O @
AC Condensate ] Cooling Makeup ]
Years Modeled |1981 - 2001
Missing Data o Gray Water [0 wash water [0
Total 438,203 Laundry [}
= Total 501,054
Avg Annual Rainfall 37

utility Rates ©
Design Storm o Water Rate $0.0030| $/gal

First Flush Bypass (in) 0.00 Sewer Rate $0.0060| $/gal

Design Storm (in) 1.40

Cistern Size &

Cistern Size (gallons) 12,500

Edit Configuration
Demand Captured
m

Typical Rainfall Year 427,454 13,422 427,454 438,959 501,054 301,959
Max Rainfall Year 567,296 32,806 567,296 600,102 501,054 345,863

Typical Rainfall Year 301,959 301,934 301,959 $2,717
Max Rainfall Year 345,863 344,641 345,863 $3,102

P T T R 7 N
e 71% Runoff Reduction, 60% water savings, SZ,700/yr



Detailed Results and Report

* Detailed Results O I ™ R

—_ EaCh year 1981 35 34 01 547,013 21,187 547,013 568,200
1982 39 39 624,859 6,260 624,859 631,118 99%
1983 a1 a1 656,951 656,961 656,061 100%
- Re port 1984 37 37 591,152 591,152 591,152 100%
1985 25 25 401,111 2,247 401,111 403,358 00%
_ DOcumentatlon 1986 38 35 03 560,816 54,573 560,816 615388 91%
1987 30 29 01 470,771 9,631 470,771 480,402 98%
1988 33 33 525,023 3,371 525,023 528,304 00%
— In put screens 1989 35 35 556,643 161 556,643 556,804 100%
1990 45 40 05 645,386 72,389 645,886 718,275 90%
_ G ra hs 1991 35 34 o1 544,755 23,755 544,765 568,521 06%
p 1992 33 33 524,541 1,605 524,541 526,146 100%
1993 29 28 455,683 6,581 455,683 462,264 99%
— S umma ry Resu ItS 1994 35 35 554,878 4,013 554,878 558,800  99%
1995 43 42 01 669,641 14,125 669,641 683,766  98%
_ Detailed Resu Its 1996 51 a8 03 768,835 44,461 768,835 813,296 95%
1997 a3 a3 o1 684,889 9,470 684,889 694,358 99%
1998 a4 42 02 678,790 28,410 678,790 707,200 96%
— Down Ioad — eXCEI 1999 42 42 673,975 1,926 673,975 675901  100%
2000 28 28 449,744 449,744 449,744 100%
or P D F 2001 38 36 01 579,596 23,274 579,596 602,869  96%

12,165,572 327,439 12,165,572 12,493,010







South Seattle Transfer Station










ElectroFusion Coupler

Power Core Heating Coils
* Double Seal on each pipe
* Field testable after install

* No water or pressure test
needed







Fort Lewis Air Support Ops Squadron

Rainwater Harvesting Cistern Collects rainwater
from the roof of the weather squadron facility

Rainwater is used for irrigation

Overflow is routed to infiltration trench and rain
garden

Cistern size: 12,000 gallons
Cistern Footprint: 96” Diameter, 32’ long
Integrated sump for pump




Fort Lewis Cistern Detail

@36" HDPE RISER (A5) W/ CONCRETE REINFORCEMENT
W/ 1-1/4" SCHEDULE 40 PVC STUB (A6)

RIM = 301%

@1-1/4" INV, = 300.0

/7 @30" HDPE SUMP, 20" DEEP (A7)

FROM OPTIONAL 320"
PRETREATMENT SYSTEM: fen
STORMFILTER BY CONTECH )
o /'
. * o —
® al I
INLET =X T-3 Q | : @96", 3/4" REINFORCED HDPE BULKHEAD (A9)
Yy o= [ Y | INV. = 291.0
47 A ¢ I/_
= | |
| |
@6" HDPE STUB (A2) T '
INV. =298.08 | : \
@6" HDPE STUB (A3) - 80" 296" SRPE PIPE
INV. =298.18 =
oo @2" SCHEDULE 40 PVC VENT STUB (A8)
INLET/OUTLET PIPES 22 INV. =209.0
SIZED PER PROJECT © g
REQUIREMENTS = CALMING INLET (A4) ﬂ
FZ SEE DETAIL W
=
i

@96", 3/4" REINFORCED HDPE BULKHEAD (A1)
W/ (2) @6" HDPE STUBS W/ FERNCO
STRONGBACK COUPLERS #1056-66RC

@96" INV. =291.0

ASSEMBLY
SCALE: 1" =10’
VOLUME: 12,000 GAL.
LOADING: H20/H25
SYSTEM INV = 291.0




Fort Lewis Cistern




CVS Pharmacy

e Located in Los Angeles, CA

e Water used for irrigation and drip system to
potted plants

* |nstalled Under Parking Garage Ramp

RAINWATER HARVESTING
YSTEM CONTROL BOX
UNDERGROUND STORM
WATER CISTERN
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CVS Pharmacy Los Angeles

9 .
— 6" ROOF DRAIN.
e PIPE PER PLUMBING @
ARy . PLANS | 9
Ty ™ | @ (
T | ~221.59FS CONDUITS AND 1" WATER IRRIGATION
i 7 LINE CONNECT TO RAINWATER HARVESTING

I .
g f CONTROL SYSTEM.
F::_-_—_——_______ -___q__".—— -
6" ROOF rmm/ R T ~F

- T— mf"'“ ,") T e —_—
FIPE PER PLUMBING / f B ARG e
SLANS i /
218.15 / T
FILTER INLET— /

21515 || i

FILTER QUTLET—TT
, 0
/ L
211.0INYV AN ACCESS / -
CISTERN INLET — COVER
N

S N
@ — SUBMERSIELE PUMP

PER RMH SYSTEM
MAMUFACTURES DETAILS
AND SPECIFICATIONS



CVS Pharmacy Los Angeles







Water Management: Drinking, Waste, Storm

Commercial Development

* 43,000 ft2 roof

* 43,000 ft2 parking

* 43,000 ft? landscape T
» 172,000 ft2 office
e 35" /yr

Cooli Evap: 700k
ooling Blowdown: 160k
Condensate: 750K

Toilets : 35” Annual rainfall
Commercial Rooftop: 750k gal
Irrigation ‘ Potable Office Surface: 7500k gal
100k gal Building

1M gal T
eV Municipal 1.5 M gal
gal Water

Wastewater 2Mgal —Mm—>
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Water Management: Drinking, Waste, Storm

[

—> 1M gal Cooling

Evap: 700k
Blowdown: 160k
Condensate: 750K

= \E-CIB  Toilets 35” Annual rainfall

Commercial Rooftop: 800k gal
Irrigation Potable Office Surface: 800kM
__ 1 1 I s B '
<———— 900k gal m

Re-Use
« @ @ @ @ @ 1.0Mgal

12{00]4

900k Municipal 100k Wastewater —————————————————————— 1.1Mgal
Water
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Kathryn Thomason, P.E.
Ph: 503.258.3176
Email: Kthomason@conteches.com
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