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Market Transformation
Voluntary Mandatory

m Green Initiatives g ( Executive Orders
Consumer Expectations |




Executive Orders

e Executive Order 13514 — Federal Leadership in Environmental,
Energy, and Economic Performance (10/5/2009)

» 26% improvement in water efficiency by 2020

e Executive Order 13693 — Planning for Federal Sustainability in the
Next Decade (3/19/2015)

> Reduce water intensity by 2 percent per year through 2025.



e Executive Order 13514

e Guidance for Federal Agencies on Sustainable Practices for Designed Landscapes
October 31, 2011

e Executive Order 13693

* Guiding Principles for Sustainable Federal Buildings and Associated Instructions
February 2016 (Council on Environmental Quality)

* Note:
e £E.O. 13693 supersedes E.O. 13514
e However, the guidelines for 13693 reference the guidelines for 13514



Guiding Principles (from CEQ)

(f) improve agency water use efficiency and management, including

stormwater management by:

(i) reducing agency potable water consumption intensity by 36 percent relative to a baseline
of the agency's water use in 2007

e (ii) installing water meters to improve water conservation and management

e (iii) reducing agency industrial, landscaping, and agricultural (ILA) water consumption by two
percent annually through fiscal year 2025 relative to a baseline of fiscal year 2010

e (iv) installing appropriate green infrastructure features on federally owned property to help
with stormwater and wastewater management



e Outdoor Water Use: Use
water efficient landscape and irrigation strategies to reduce outdoor potable water
consumption.

* The installation of water meters is required for irrigation systems serving
more than 25,000 square feet of landscaping.

e Alternative Water:

Implement cost effective methods to utilize alternative sources of water such as harvested
rainwater, treated wastewater, air handler condensate capture, grey water, and reclaimed
water, to the extent permitted under local laws and regulations.



e California Gov. Brown Executive Order 5-9-2016

e Use Water More Wisely
 Mandatory reduction of potable water use
 New water use targets building on the 20% reduction by 2020
e Qutdoor irrigation (water budget)

e Eliminate Water Waste

* Prohibit water waste

* No runoff from lawn watering

* No irrigation within 48 hours of precipitation

* Noirrigating ornamental turf on public medians
 Minimize system leaks

e CEC shall certify innovative technologies that also increase energy efficiency



Tests—Sprinklers & Bubblers
Flow Rate
Distance of Throw
Distribution Uniformity
Burst Pressure
Check Valve

Pressure Regulation

Tests—Emitters and Microsprays
Uniformity of flow rate
Flow rate as a function of pressure
Emitter exponent for PC devices

Check valve function












ASHRAE 189.1

e Standard for High-Performance Green Buildings
v'Includes the landscape and irrigation
v'influencing the market significantly
v'referenced by Federal Government



ASHRAE 189.1

e Water Use Efficiency (2017 version)

e 40% turf limit* (exclude areas for sports/golf at schools, residential
common areas or public recreational facilities)

e Excluded areas can’t use potable water
e Other landscape areas maximum 1/3 potable water the rest is alternate water

* |[rrigation Systems
e Hydrozoning
 Master valve & flow sensor
e Prevent piping from draining between irrigation events
ASABE/ICC sprinkler standard compliance
No sprinklers in areas less than 4 feet in any dimension
Max. PR of 0.75 in/hr on slopes greater than 25%
e Sprinklers permitted on vegetation less than 8 inches, minimum 4” pop-up
e Drip irrigation with indicator to confirm operation by visual inspection
e Smart controllers (WBIC or SMS) with posted programming parameters



ASHRAE 189.1

e Rainfall-ETc Compatible Plants (replace turf limitations)

e Plants with documented ETc rates
* Not native nor invasive

o After establishment does not require supplemental annual irrigation based on 10-year
average annual rainfall of local climate based on 80% of plant’s ETc

* Exceptions:
e Landscapes irrigated solely with alternate on-site water

 Where average annual rainfall is less than 12 inches, plants other than turfgrass with
annual ETc of 15” shall be deemed equivalent to Rainfall-ETc Compatible plants

* |rrigation of Rainfall-ETc Compatible Plants:

e can’t use potable or reclaimed water after establishment.

* In-ground systems using potable or off-site reclaimed water are prohibited.
e Exception to the irrigation requirement

* Plants deemed equivalent to rainfall-ETc compatible plants are exempt from irrigation
ban.



ASHRAE 189.1

e Commissioning and Inspection

* |rrigation is a system that has to be inspected and if the project is large
enough to be commissioned.

* Independent third-party.



e ASHRAE 189.1, International Construction Council, USGBC

lgCC 2018 will use ASHRAE 189.1-2017 as technical requirements
LEED projects following ASHRAE 189.1-2017 meet minimum requirements

e |CCis used in 35 states
* |gCC can be adopted as-is or amended (i.e. Washington DC, Seattle, Tucson)



IAPMO
e UPC, UMC (Used by State of California)
e 2015 IAPMO Green Technical Supplement

e WE-Stand 2017

 Provisions for efficient irrigation systems based on IA/ASIC BMP document
e Qualified designer
* Measuring water
* Master valve & flow sensor
e Pressure regulation
e Hydrozoning
 Matched precipitation rates
e Responsive controllers
* [nspections

* Provisions on use of alternate water sources



e CalGreen
e California Building Standards Commission
e Uses UPC
e Sections out for public comment until5/1/2017
* Qualified design professional
e Alternate water sources
e Commissioning & Functional performance testing
e Complies with MWELO



Other standards (points-based programs)
e Green Building Initiative
e National Green Building Standard (ICC 700)

e Single family residences
e Developments

* LEED v4
* SITES v2












John Wallace









Essentials for a Water Test

e pH
e Salinity

* Macro Nutrients

e Sodium/SAR

e Bicarbonates/Carbonates
e Calcium

e Chloride

e Boron



pH
[

e \What produces acidity?

o Effect of pH extremes on plants
e How to correct pH imbalances

e Optimal pH Is not a rigid number












w M

. Crop tolerance to salinity, sodium, chlonde, boron and fluoride vanes widely. Most tree crops are sensitive to sodium and chloride while many annual

crops are not. Soil conditions, imgation method and climate must be considered.

Leaf burn from foliar and root absorption will be enhanced under conditions of : low humidity, high temperature and high air movement .

Elevated iron in combination with sulfides or tannins can result in bactenal slimes that can clog drp systems. Removal of iron and manganese often
involves oxidation ( aeration or chlorination ) followed by filtering.

Positive pH - pHc ( saturation index ) values indicate the potential for calcium and magnesium carbonate precipitates that might impair efficiency of
irmigation systems with small orificed parts and/or may leave unsightly lime deposits on leaves. Problems can be reduced by mineral acid addition.
Infiltration problems are most likely when water with low ECw and/or high SAR ad|. is used on mineral soils containing some silt and clay.
Evaluation of infiltration problems should include analysis of both irmigation water and soil-water extracts. Treatment may involve injecting gypsum into
the water or applying gypsum to the soil surface.

Bicarbonate when excessive may result in difficulty in controlling soil pH and may impair root assimilation of minor elements.

Sulfur, magnesium and for boron may become limiting if not supplied by soil or fertilizer. Use soil and leaf analysis to confirm need.

Comments :















WALLACE LABS WATER ANALY SIS January 22, 2013

365 Coral Circle Location
El Segundo, CA 90245 Requester
(310) 615-0116
maximum
15-22W-01  milliequivalent/liter concentrati ons
cation anmon for agronomic uses
elaments mgliter FAO & UC
phosphorus < 00244 0.00
potassium 2.866 0.07
iron 0.007 0.00 1
manganese 0.101 0.00 02
zinc 0.001 0.00 2
copper 0.003 0.00 02
boron 0.207 0.02 0.5to 10
calcium 147.5884 1.39
magnesium 33976 281
sodium 00993 396 10 foliar
sulfur 112.022 7.00
molyhd enum < 0.0017 0.01
aluminum < 0.0067 3
arsenic < 0.0066 0.1
barium 0.030
cadmium 0.003 0.01
chromium < 0.0021 0.1
cobalt < 0.0026 0.01
lead < 0.0133 3
lithium 0.198 0.03 23
mercury < 0.0013
nickel < 0.0032 0.00 0.2
selenium < 0.0246 0.02
silicon 6.139
silver < 0.0008
stron tium 0.773 0.02
tin < 0.0140
titanium 0.006
vanad inm 0.006 0.1
pH 720
ECw (dS/m) 146 3
bicarbonate 241 395 100 foliar
carbonate nd 0.00
nitrate as N 10.4 0.74
ammonium asN 04 0.03
chloride 160 451 103 foliar, 150
SAR 1.7 3
Adjusted SAR 40
ion sum 1431 1623
Gypsum requirement in pounds per acre foot of water (234 pounds equals 1 me/T)
for sodium control none
for total bicarbonate none
and sodium control
for magnesium comtrol none

Umnits are milligrams per liter (parts per million) except as noted



WALLACE LABS WATER ANALYSIS April 35,2017

365 Coral Circle Location
El Segundo, CA 90245 Requester
(310) 615-0116
maximum
17-95W-02 milliequivalent/liter concentrations
Well Water cafion anmon for agronomic uses
elements mzliter FAO&TUC
phosphorus 0.152 0.00
potassium 36.238 1.44
iron <0.0014 0.00 1
manganese 0.0035 0.00 02
zine <0.0004 0.00 2
copper <0.0006 0.00
horon 6.390 0.61
calcium 187.703 9.39
magnesium 166.204 13.74
sodium 570.797 2482 70 foliar
sulfur §258.869 51.80
molybdenum <0.0017 0.01
aluminum 0.020 3
arsenic <0.0066 0.1
barium 0.016
cad mium 0.003 0.01
chromium <0.0021 0.1
cobalt 0.006 0.01
lead <0.0155 5
Lithium 0.820 0.13 23
M Eercury <0.0013
nickel <0.0032 0.00 02
seleninm <0.0246 0.02
silicon 2.393
silver <0.0008
strontinm 10.047 0.23
tin <0.0140
titanium <0.0003
vanadium <0.0011 01
pH 7.66
ECw (dS/m) 6.00 1.00
bicarbonate 427 7.00 100 foliar
carbonate nd 0.00
nitrate as N 10.4 0.74
ammonium asN 31 0.22
chloride 405 11.41 105 foliar, 150
SAR 7.3 3
Adjusted SAR 18.0
ion sum 49,96 71.38
G ypsum requirement in pounds per acre foot of water (234 pounds equals 1 mel)
for sodium control none
for total bicarbonate 2033
and sodium control
for magnesium control 4214

Units are milligram s per liter {parts per million) except as noted.



WALLACE LABS
365 Coral Circde

El Segundo, CA 90245
(310) 615-0116

elements
phosphorus
potassium
iron
manganese
zine
copper
boron
calcium
magnesium
sodium
sulfur
molybdenum
aluminum
arsenic
barium
cad mium
chromium
cobalt
lead
Lithium
MErcury
nickel
selenium
silicon
gilver
strontium
tin
titanium
vanadium

pH

ECw (dSm)
bicarbonate
carbonate
nitrateas N
ammonium as N
chloride

BAR

Adjusted SAR

ion sum

17-9TW03
Filter
mgliter
0.045
3323

< 0.0014
0.003
0290
0.009
0.118
24150
11.530
67.192
23837
< 0.0017
0.016

< (L0066
0.043

< 0.0013
< 0.0021
< 0.0026
< 0.0153
0.018

< 0.0013
< 0.0032
< 0.0246
2731
0.002
0249

< 0.0140
< (0.0003
0.002

6359
057
13
nd
24
0.7
12

-8
9

b b

WATER ANALYHS

Location
Eequester
milli equivalentditer
cation atH ot
0.00
0.08
0.01
0.00
0.01
1.21
0.93
292
1.49
0.00
0.00
0.01
120
0.00
0.17
0.03
2.02
5.23 4.90

April 7,2017

17 97TW04
R.O.
mgliter
0.034
0.443
<0.0014
< (.0003
0.031
0.002
0.074
1.216
0.368
4272
0.543
<0.0017
0.073
< (0.0066
0.006
<0.0013
< 0.0021
< 0.0026
<0.0133
0.004
<0.0013
<0.0032
<0.0246
0.332
< 0.0008
0.011
< 0.0140
< 0.0003
<0.0011

3.16
0.03
15
nd
14
09
5
0.9

Gypsum requirem ent in pounds per acre foot of water (234 pounds equals 1 meT)

for sodium corirol

for total bicarbonate
and sodium control
for magnesium confrol

Umnits are milligrams per liter (parts per million) except as noted

none
439

163

38
81

]

milliequivalentliter

cafi on

0.00
0.00

0.06
0.03
0.19

0.00

0.00

0.00

0.06

maximum
concentrations

armion  for agronomic uses

0.00

0235
0.00
0.10

0.14

FAO&UC

0.1

1.00
100 foliar

105 foliar, 130
3



WALLACE LABS
365 Coral Circle

El Segundo, CA 90245
(310) 615-0116

elements
phosphorus
potassium
iron
manganese
zinc
copper
horon
calcium
magnesium
sodium
sulfur
molybdenum
aluminum
arsenic
barium
cad m ium
chromium
cobalt
lead
lithium
mercury
nickel
selenium
silicon
silv er
strontium
tin
titanium
vanadiom

pH

ECw (d5/m)
hicarbonate
carbonate
nitrate as N
ammonium asN
chloride

SAR

Adjusted SAR

ion sum

WATER ANALYSIS
L ocation

Requestsr

17-4TW-03 milliequivalentliter

Hydropme Water cation
mzliter
71422

390641

3915
0.041
0.016 0.00
0221 0.01
0.003
00.447 432
3511 290
10.581 0.46
262287
0.017
< 0.0067
< 0.0066
0.013
< 0.0015
0.003
0.005
< 00153
0.051 0.01
< 0.0015
0.009 0.00
< 0.0246
0230
< 0.0008
0.673 0.02
< 0.0140
< 0.0003
0.004

[
=
[T =]

=]
a

0.17

LR
.—alulu-l'—n:oa.-.u

18.31

Gypsum requirement in pounds per acre foot of water (234 pounds equals 1 mel)

for sodium control

for total bicarbonate
and sodium control
for maznesium control

none
none

200

Units are milligrams per liter (parts per million) except as noted.

At ol

2.30

16.39

0.12
0.00
1.93

20.81

February 17, 2017

full-strengfh
hy droponic
concertrati ons

1.00

bdn
L



WALLACE LABORATORIES, LI.C

365 Coral Circle
El Segundo, CA 90245
phone (310) 615-0116 fax (310) 640-6863

Jamary 23, 2013
Steve Hohl, shohl@waterconcem com
Water Concem Ltd.
210820 Santa Margarta Parkway, Swite 200
Fancho Santa Margarta
EE: Bancho Mission Viejo, PAZ.1, Our ID No. 13-22W-01

Diear Steve,

The pH is slightly alkaline at 7.20. Salimity iz modestly high for irigation water at 1. 46
millimho/an. Most of the salinity is due to calenum and sulfate.

Sodium is modestly high at 91 parts per million. For foliar contact, sodien should be less
than abowut 70 paits per million. Adjusted SAFR. (sodiwm adsorption matio) is 4.0.

Chloride iz 160 parts per million. For foliar cortact, chlonide should be less than about
105 parts per million. For root contact, chloride should be less than about 150 parts per
million.

Bicarbonate is high at 241 parts per million. For foliar contact, bicarbonate should be less
than abowut 100 parts per million.

Boronis safe at 021 part per million.
Amodest level of manganese is present at 0.10 part per million.
Recommendations

Monitor the soil and leaf tissues. Imgate deeply but not frequently to avoid acormlating
sodium, chlonde and sulfates in the =oil.

Sincerely,

Gam A Wallace, Fh. D.
GAW:n









e \Ways to adjust undesirable water conditions

e Purify with Filters & R.O.
 Aerification

e Blend with Potable Water
* Fertigation Systems




Wallace Laboratories

John Wallace, Lab Director



Justin McClellan



Making Golf Courses Greener

Aerial water and chemical management




Justin
McClellan

10-years developing military drone technology

Founder GreenSight Agronomics

Topics:

Overview Of Drones, Sensors
Legality and the FAA
Full-Service Providers
GreenSight’s Offering

Sample Imagery




Drones Make Sense For Golf Courses

(and parks, campuses, etc)

= Large Coverage Area

"= Unique Point of View

= Fast



MULTIROTOR (QUADCOPTER)

Rotor blades

Camera (mounted on Gimbal)

FIXED WING

Control Surfaces
Propeller

OTHER COMPONENTS

Camera/Sensor Controller

Autopilot

GPS




* Video (and Gimbal)

= HD video $300-S400
= 4K video
= Agronomic Sensors
= Near-Infrared (NDVI) 53;000'512;000
= Red-edge

* Thermal Cameras

= Night vision 51,000-550,000

= (Calibrated Temperature



= @Gather data in multiple wavelengths
= Narrow “color” bands not visible to the naked eye
= Common issues impact reflectance in narrow color bands

'

Yellow Blue Thermal
Nitrogen Grubs, root Fungal

Deficiency damage Infection

Temp.,
Moisture




Normalized Difference Vegetative Index

 Near-infrared and visual camera —
focused on key plant reflectance

e NDVI false color images —
exaggerate areas with reduced
health/vigor

e Reveals issues before they are
visible to the naked eye



Visible Near-Infrared NDVI






" Hobby Use:

= Register your drone —registermyuas.faa.gov

= Check airspace (apps like Drone Buddy), notify airport/ATC if within 5 mi
= Fly under 400ft, within line of sight, don’t cross property lines

" Commercial Use (this is you!) — Operate under FAA Part 107:
= Pass an FAA Part 107 exam and earn Airman Certificate
= Obtain Insurance (your liability policy likely doesn’t cover drones)
= Check airspace — potentially file an Airspace Waiver



GreenSight’s Offering
&

Other Full Service Providers



= Daily automated flights, constantly expanding features, subscription/lease

ol Turf.Solutions

= As needed flights, agricultural-based software, pilots provided

= QOccasional flights, consultant-based feedback



f 1. Leased Drones

\_

~

/4. Actionable Maps and Analysis\

_H /
= =

/2. Daily Automated Flights

7/

=

3. Multi-spectral and Thermal Imaging\

- /




Drone

7/

Onsite, Legal, Insured
Unattended(2018)

Everything Included
With subscription

Cameras

1° Accuracy Thermal Camera
Aerial Moisture Measurement

1” Image Resolution
Multispectral Cameras

Processing

%

Cloud Processing,
Analysis, and Alerts

Remotely Administered
by GreenSight




= 4-rotor Quadcopter
= 4lb “Microdrone”
= Optimized for 35 min flight
= ~100 acres per flight

= Unique Remote Admin and Command
= Flight commanded by GreenSight
= Simply plug in to recharge
=  Automatic data download and processing



(" 1. Automated Drones ) a Daily Automated Flights\ (3. Automated Upload, N
Process
~ VPN —
[ 4. Cloud Storage Encrypted, redundant storage of all data ]
6. Web Portal

[5. Image )

Preprocessing, maps

% -

\_ J

Customer view on
any device




Imagery And Analysis Accessible Anywhere






See the Big Picture Or zoom in to examine the details






= Precise measurement of grass temperature
= Integrated with weather - hyper-local estimated evapotranspiration

Visible Thermal History

Generated with custom
thermal camera —
patent-pending
calibration method

Leafiet | © Google coniributors | Tiles Courtesy of Google, GSAg



Lower E.T.
rates (drier)




Step through course history



Jan 9th, 2017 Jan 23", 2017 Feb 11th, 2017 April 10th, 2017



Nov 10, 8am Nov 10, 9am

S






The Future?



Consistent, daily flights enable robust
change detection

CHANGES
TAGGED

Algorithm monitors changes in plant
reflectance to gauge issue severity

&
~Hay ta M . '
W _-‘-_é‘;" TR ,
4 .
) ol 20
- o 3‘. , o 1:{}

350 1] 50 1 300 50

Sept. 21th

50 150 5

Change Map

Sept. 20th



Highlight areas needing
more irrigation

Highlight where irrigation
can be reduced

= Spot leaks

= |D pests and pathogens
before they spread




Questions?

Justin McClellan
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