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Sustainable Irrigation Process

Collection, Pre-filtration, Storage
Stabilization & Sanitation
Final Filtration & Pressurization

J
e Monitor Weather Data A
e Calculate Actual Plant Water Demand
e Apply Only as Much as Required )
~

Choice of Spray, Drip, Subsurface Applications
e Zone layouts
e Water-efficient Applicators




Learning Objectives

. Understand the urgency of reducing t e USE
municipal water for irrigation

. Supply: Learn how on-site water can be harvested
for irrigation; Understand the major components of
a harvesting system

. Controls: Review concept of Evapo-Transpiration
and learn how ET-based irrigation and water
harvesting work together

. Application: Learn how efficient irrigation design and
components complete the sustainable irrigation
cycle



A Water Crisis on the Horizon

Water Supply Sustainability Index (2050} With Climate Change Impacts

Humber of Counties for each Category in Parentheses -
B citreme (412) Moderate (1,192) 33% of Counties in

B Hion (608) Low (329) High or Extreme Water
Crisis by 2050




Water Rates will Rise Rapidly

THE NATION'S NEWS SEPTEMBER 28-30, 2012 WE E KE N D

Jacquelyn Moncrief
Philadelphia

COVERSTORY - :PORT . RESIDENTIAL

WATER BILL
INCREASES

PAST 12 YEARS

ATLANTA 233%
SANFRANCISCO 2%
WILMINGTON, DEL. A 200%
PHILADELPHIA L 164%
PORTLAND, ORE. 161%
SIOUXFALLS, S.D. 140%

ROBERT DEUTSCH, USA TODAY

o NEWSLINE ile most Americans worryabout
I Sl’aell PM Y J a9 gas and heating oil prices, water
R . ' rates have surged in the past doz-
urge S. L { o T b ¥ e enyears, according to aUSA TODAY study of
‘red line’ &1 Fm 100 municipalities. Prices atleast doubled in
g . more than aquarter of the locations and even

for Iran : s tripledinafew. -




The 10 Biggest U.S. Cities That Risk
Running Out of Water

MOV 10 2010, 6:00 PM ET | ® Comment

Some of the nation's largest metropolitan areas are in danger of running out of water in the next
decades, according to a survey of studies conducted by 24/~ Wall 5t.

South Florida faces tougher watering Breem=d (3| LSl
restrictions ; @

Drought concerns move all of South Florida to twice-a-week :
- B Tweet Submit
watering

March 22, 2011 | By Andy Reid, Sun Sentinel

Drought conditions Tuesday triggered emergency watering restrictions for all of South Florida,
requiring more cutbacks for many residents already under year-round landscape watering limits.

All of South Florida now must limit landscape watering to twice a week, according to the South
Florida Water Management District. Golf courses and agriculture also face new irrigation Y
restrictions. &

Sec. 6-182. Rainwater Harvesting Plan.  Tucson, AZ

A. All commercial development and site plans submitted after June 1, 2010
shall include a rainwater harvesting plan. The rainwater harvesting plan shall
include a landscape water budgst and an implementation plan.

1. The landscape water budget shall calculate the estimated volume of
water required yearly for all site landscaping detailed in the
develapment and/or landscape plan.

2. The implementation plan shall show how any combination of
capture, conveyance, storage, and distribution will be utilized on-
site to harvest rainwater. Implementation plans shall comply with
applicable Development Standards for water harvesting
applications.



Sustainable Irrigation Process

Collection, Pre-filtration, Storage
e Stabilization & Sanitation
e Final Filtration & Pressurization

J
e Monitor Weather Data A
e Calculate Actual Plant Water Demand
e Apply Only as Much as Required )
~

e Choice of Spray, Drip, Subsurface Applications
e Zone layouts
e Water-efficient Applicators D




Potable Water

¢ Conservation Efforts

The Green
Movement

e Concern for
Environment

e LEED Certification

Predicted Shortage of

Stormwater
Management
Best Practices

¢ Detention
Requirements




Training,

Design & Fabrication Installation & S,

>coping Specifications Testing VET
aintenance

—

Landscape Architect Site or Landscape
Contractors

Civil or Building Engineers Maintenance Staff




Scoping; Evaluating Water Sources &

Appl_lcat.lons

Potential Sources
— Rooftop rainwater
— Surface stormwater

— Greywater from showers,
sinks, washers

Potential Uses
— Landscape irrigation
— Toilet flushing
— Cooling tower “make-up”

— Cooling condensate — Green roof irrigation
— Steam condensate — Boiler “make-up”

— Groundwater ejectors / \ — Truck washing

— Cooling tower “blow down” 4 — Washing machines
— Process wastewater
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Estimating Irrigation Demand

Four Groups/Classes Monthly Components:
1. GFOUp A . Effective Rainfall
TurfiL " . ET Value (for the month)
urf/lLawn areas (approx # acres) . Difference (ER-ET)
2. Gmup B . Weight Factor (%)
High intensity & entry (# of acres) o Irrigation Efficiency (%)
3. Group C . Amount Needed (inches)
Mod. intensity beds (# of acres) Nu:lnber of Acres
. Gallons
4. Group 4 (# of acres x 27,154
Temporary irrigation (# of acres) gallons/acre-inch

X amount needed)

11
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Tabulation (July — Midwest)

Grp RE ER ET Diff. Weight (%) Irrig. Effic. Needed Acres Gallons

A 3.6" 2.77 7.61" 4.91" 100% 65% /7.95" 11.7 2,398,649
B 3.6" 2.7" 7.61" 491" 70% 90% 3.827 2.4 248,948
C 3.6" 2.77 7.61" 491" 65% 90% 3.55" 6.0 578,380
D 3.6"2.41" 7.61" 5.20" 60% 60% 5.20" 14.2 2,005,051

Total Gallons (July) = 5,231,028
Grp = Group

RF = Rainfall (monthly average)
ER = Effective Rainfall (75-50%)
ET = Evapotranspiration Rate (per month; region specific)

12
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Cistern Madelin
Ralnwate St

[oR[ef
tore

Rain Event Size Capable
% of Total Gallons Change from of Being Handled
Cistern Size Demand Met | Non-Potable Gallons Used Previous Increment (inches):
5,000 52.45% 227,422 - 2/5
10,000 71.40% 309,612 82,190 4/5
15,000 81.21% 352,163 42,551 11/5
20,000 BO0.77% 376,252 24,089 13/5
25,000 89.88% 389,752 13,501 2
1 1 30,000 92.31% 400,280 10,527 23/8
lefe rent CIStern 35,000 04.01% 407,628 7,348 2 7/9
. . 40,000 95.28% 413,164 5,536 31/6
Slze Optlons are 45,000 96.18% 417,045 3,882 3 4/7
. 50,000 96.58% 418,808 1,763 4
55,000 96.97% 420,475 1,667 4 1/3
mOdeled USIng 60,000 97.35% 422,142 1,667 4 3/4
0 e 65,000 97.74% 423,808 1,667 51/6
SIX years of dally 70,000 98.12% 425,475 1,667 55/9
. . 75,000 98.51% 427,142 1,667 6
ralnfa” hlstory 80,000 98.89% 428,808 1,667 561/3
Table - 1
for the location
%o of Total Demand Met
120.00%
100.00% 04.00095.300 96.200 96.6% 97.00% 97.4% 97.7% 98.1% 98.5% 93;9% wfl.-ff
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Filtration &
Sanitation
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Proper Pretreatment Protects VWater

Quality In Cistern

— Water Sources T e 8

/—f:tiwv‘v:‘rrﬁ [ CISTERN E o3 ‘ —

— Flow Rates at Peak GPM

— Mechanical vs. biological options

L] )
. 4
g
. i- ) _.-!é_ % . .

e -

Natural Filtration Through

Vegetated Swale



Storage Methodology a Key Variable

Underground
Fiberglass Tanks

NCERERLS



http://www.cultec.com/pdfs/Literature/Design Guide/CULG002 CULDG04-10 Design Guide pages 3-8.pdf

Polypropylene Structures ldeal for

TANK CONFIGURATION

45 mil polyethylene
retention liner

Washed sand
compacted to 95%

Non-woven geotextile |
filter material wrap

Atlantis Raintank
matrix structure

Supports direct surface
infiltration; Compacted cover
pre-filters and purifies water

NSNS SR
A

2

%% High surface area supports
beneficial biofilm growth

——BECTEXTILE WRAF

30,000 GALLON CISTERN

Retention & Reuse



Processing. Filtration & Sanitation

* Processing Considerations
— Source and application of water
— Cost vs. maintenance trade-off

40 GALLON BLADDER PRESSURE TANK

Rainwater
Processing Skid

TO EXTERNAL
RAINWATER CISTERN

DUPLEX PRESSURIZATION PUMPS

TANK OVERFLOW TO DRAIN
650 GALLON PE TANK
(DRAWN TRANSPARENT)

TO CHLORINE SENSOR
CHLORINE INJECTOR VALVE




be Stabilized and

Stored Water Must
Rendered_ Safe for Application

e Considerations
— How will water be used?

— System output demand

— Methodology: UV, Chlorine,
Chlorine Dioxide, Ozone

- Local Coes

Ultra-Violet Sterilization S
: o Chlorine Dosing Systems
\‘_ arvestin olutions, Inc. )



“Palishing” Completes Treatmen

 Filtration Considerations
— Source and application of water
— Cost vs. maintenance trade-off
— Final filtration options: bag, sand, carbon, R/O

High Capacity Bag
Filtration

Exhaustvalve Pressuredifferentiadwitch




e Pressurization Considerations

— Water use requirements — pressure & flow rates
— Reliability importance — critical or non-critical use
— Options: single — triplex; submersible; solar powered

© 2011 Water Harvesting Solutions, Inc.

Vertical
We I I -GOULDS 3575 PUMP (2)
Pumps



Control System Manitors and Control all
System Activity

 Controller Considerations
— Complexity of system

— Need to record and report system
statistics

Integration with irrigation control

Connectivity to Building Automation
System

Educational opportunities

@ 000000



Remote Panel Manitoring
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Water Usage
City Water: 16662 gal
Grey Water: 506 gal

Electrical
L1:2.04 A 4784V
L2:2.04 A 5.200 kW
L3: 0.88 A
Alarms
Boost Pump A Clean High Level Gr Feed Valve A
Boost Pump B Clean Low Level Gr Drain Valve A

Pressure Sensor Clean Lvl Sensor Gr Feed Valve B
Grey High Level Gr Drain Valve B
Change Filter
Grey Lvl Sensor  Filter In Sensor
Filter Out Sensor

Chlorine Low
Chlorine Sensor  Grey Low Level
City Water Low
Transfer Pump

Time: Status: Name:

HBA Villas Water Harvesting System- Los Angeles, CA

Irrigation Pressure

40 90 g

30 70

20 80

Equipment Operation

Boost Pump A §Sump Pump A

Boost Pump B

ransfer Pump
Drain Valve

Flush Valve

ICIean Water: 374 gal

IGrey Water: 93 gal

Tank Level- %

100

80|

60 |

40

w
B Clean Water

B Grey Water

20

0
06/06/12
03:00:00

06/06/12
11:00:00

06/06/12
19:00:00

06/07/12
11:00:00

06/07/12
10:00:00

06/07/12
03:00:00

06/08/12
03:00:00

Grey Tank Chlorine- ppm

1.0}

0.5

0.0
06/06/12
03:00:00

06/06/12
11:00:00

06/06/12
19:00:00

06/07/12
03:00:00

06/07/12
11:00:00

06/07/12
19:00:00

06/08/12
03:00:00

Diagnostics
Comm Heartbeat: 26

Alrm1: 0
Alrm2: 0

Inputs2: 39302

Inputs1: 32768  Outputs: 8424




Ul 0 Overflow to Storm
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Sustainable Irrigation Process

e Collection, Pre-filtration, Storage
e Stabilization & Sanitation
¢ Final Filtration & Pressurization

e Monitor Weather Data
¢ Calculate Actual Plant Water Demand
e Apply Only as Much as Required

e Choice of Spray, Drip, Subsurface Applications
e Zone layouts
e Water-efficient Applicators







» Network of national weather-stations
» Monthly/annual fee for service access
* Runtime-settings are re-adjusted nightly
» Zone-specific characteristics recognized:
(plants, soils, sun, slope, sprinkler/drip type, precip-rates)

 Saves between 30-50% water over user-set controllers




EvapoTranspiration (the ET in ETwater)

evapotranspiralic
transpiration + evaporation

ET is the loss of water from the

earth & plants to atmosphere - — ~
— Evaporation from ground t.rans'}'rat'“"

— Transpiration from plants
« ET changes as weather

changes
« Different plants = different ET
ET, AR, + pacy (69) ga

T AT+ /9 N

groundwater
recharge



http://en.wikipedia.org/wiki/File:Surface_water_cycle.svg

How the ET Water
System Works

1. User enters landscape profile
online, saved in cloud ...
(Note: extensive training is vital !)

2. Local weather stations capture

weather and rainfall data
3. ET Water servers compute

| ey EvapoTranspiration and daily
= irrigation schedules
| S |

4. Field-based smart controllers

— y connect wirelessly with servers to
e — exchange schedules and data

30



How the ET Water

System Works

1. User enters landscape profile
online, saved in cloud

2. Local weather stations capture
weather and rainfall data

3. ET Water servers compute
EvapoTranspiration and irrigation
schedules daily

4. Field-based smart controllers
connect wirelessly with servers to
exchange schedules and data

5. Smart controllers execute daily
irrigation schedules

Can also use smartphone

for real-time control .


http://www.kmsodfarms.com/images/lawn_sprinkler_clipart.gif

Wireless Rain Sensors

500 ft. range (transmitter to receiver)

Selectable water conservation modes
(with 1 & 2 day extended rain-delay
settings)

5-year coin-cell battery life

Low-battery life indicator alerts when
the transmitter battery needs to be
changed (typically every 4-5 years)




Sustainable Irrigation Process

e Collection, Pre-filtration, Storage
e Stabilization & Sanitation
¢ Final Filtration & Pressurization

e Monitor Weather Data
¢ Calculate Actual Plant Water Demand
e Apply Only as Much as Required

e Choice of Spray, Drip, Subsurface Applications
e Zone layouts
e Water-efficient Applicators




Three Ways e [rrigation Water Use

 Reduce site water requirements
reduction of high & moderate-need plants
 Increase irrigation system efficiencies
iImprove DU In turf areas
use pressure-regulation
conversion to drip & point-source emitters
 Improve management practices
regular checks, repairs & monitoring
appropriate programming of Smart controllers
frequent communication of user groups ”

© 2011 Water Harvestin g Solutions, Inc.




Water-wise landscape development plans
Use products that irrigate more efficiently
Use water-harvesting practices

Limit watering-days

Provide training & apply mandatory program
settings on weather-based controllers

Promote a “lighter shade of green”
(deep green is not necessarily healthier for plants)

35



While Harvesting Water,

Become “WaterSmart”

Commercial landscapes still require water to thrive...

Use plants that require less supplemental water (less turf),
but still provide environmental benefits.

Strive to balance the landscape’s water demand with the non-
potable water available for irrigation.




Commit to using ‘WaterSmart’ pr

Discharge less water (lower precipitation rates)
Apply water to plants more efficiently (below 70% is poor)
Use pressure-regulation to ensure optimum operation

Use rain-sensors that delay water-resumption after rain events

Rely on weather-based controllers that enable runtimes
& days) to be modified, based upon onsite conditions.




* Point-source emitters (0.5 gph or 1.0 gph or 2.0 gph)

 Most applications are 90%-95% efficient, and very capable of
achieving the ‘water efficiency’ credit on LEED projects.

Self-piercing barbed emitters



http://www.google.com/imgres?imgurl=http://www.vermeer.com/vcom/Image/ModImage?ModID=107906&LangID=en&ImageType=VDC_LARGE_IMAGE&imgrefurl=http://www.lawnsite.com/showthread.php?t=287272&usg=__KbnIDPL-vWTSyWl6-CYm4pe61P0=&h=216&w=325&sz=142&hl=en&start=92&sig2=jm0LLT7TtlYs4D2JxQoKyA&zoom=1&tbnid=8Xn_JknDdFgyxM:&tbnh=110&tbnw=165&ei=6HAnTb3GBd66nAeIhLjLAQ&prev=/images?q=Netafim+drip+emitters&hl=en&biw=1065&bih=640&gbv=2&tbs=isch:1&itbs=1&iact=hc&vpx=763&vpy=217&dur=5679&hovh=172&hovw=260&tx=185&ty=98&oei=x20nTYiVEsfanAfV2MCLCw&esq=18&page=8&ndsp=15&ved=1t:429,r:4,s:92
http://www.google.com/imgres?imgurl=http://www.wetearth.com.au/Library/Image/Dripline/Techlinebigcoil.jpg&imgrefurl=http://www.wetearth.com.au/Netafim-Techline-AS-Dripline&usg=__ZebCXc00IZFRNJoSlxSeaPy7w8E=&h=208&w=283&sz=18&hl=en&start=24&sig2=COGgc67bV9iLDvfNowPIyw&zoom=1&tbnid=PMQBRVPneMIXpM:&tbnh=152&tbnw=207&ei=qnEnTcmdLYjPnAev8oH1AQ&prev=/images?q=Netafim+drip+emitters&hl=en&biw=1065&bih=640&gbv=2&tbs=isch:1&itbs=1&iact=hc&vpx=177&vpy=249&dur=6412&hovh=166&hovw=226&tx=123&ty=126&oei=x20nTYiVEsfanAfV2MCLCw&esq=37&page=3&ndsp=13&ved=1t:429,r:0,s:24

' W T

With Shutdown Device
. When nozzle is removed, filter-basket
lifts and device slips upward, seals off

flow.

With PR & Shutdown

Two features combined...

. Pressure regulated at 30 psi.
Prevents sprinklers from ‘fogging’,
being carried away by wind drift.

. Shutdown device is also in place.

.i ]
A
2
§
;]
)




Use State-of-the-Art

Nozzle Technology

B S —

e ' e Compared to standard MPR nozzles, certs
' can discharge 30% less

* Precipitation rate is at 1.0 inch/hour
' ' » Greater efficiency of application (72 vs 60)
» Additional arcs vs standard (60, 150, 210 deqQ)

» Male-threaded and female-threaded




e Lower precipitation rates (Approx 0.4-0.
« Commonly used mid-range (17-25 ft.)

o Efficient application

* Flexible in design; adaptive to varying geometry of
landscape edges.




“Green” Irrigation Systems
do not just happen...

It takes...
Pre-planning, Coordination, Training

Y
b

<

g



http://images.google.com/imgres?imgurl=http://www.ncrs.fs.fed.us/4502/local-resources/images/lw_meeting.jpg&imgrefurl=http://www.ncrs.fs.fed.us/4502/focus/oak_health/urbanization/metro_scale/&h=176&w=267&sz=10&hl=en&start=12&tbnid=F1ZlsBh-OdhQQM:&tbnh=74&tbnw=113&prev=/images?q=meetings+around+conference+tables&gbv=2&svnum=10&hl=en
http://images.google.com/imgres?imgurl=http://images.jupiterimages.com/common/detail/99/56/23325699.jpg&imgrefurl=http://www.jupiterimages.com/itemDetail.aspx?itemID=23325699&h=198&w=250&sz=28&hl=en&start=15&tbnid=dHDqrwDw-t9l4M:&tbnh=88&tbnw=111&prev=/images?q=two+people+discussing+a+plan&gbv=2&hl=en
http://pro.corbis.com/images/GS208045.jpg?size=572&uid={95E452B1-BDB8-4D1D-B14E-BB222D3BE629}
http://images.google.com/imgres?imgurl=http://www.andassoc.com/people/images/cline_plan_review.jpg&imgrefurl=http://www.andassoc.com/people/&h=872&w=1152&sz=405&hl=en&start=1&tbnid=u2q9HFoyvqTj4M:&tbnh=114&tbnw=150&prev=/images?q=people+reviewing+a+set+of+plans&gbv=2&svnum=10&hl=en




QUESTIONS?

44
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