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Michael Chaput

Chief Ex€cutive Officer
SureWx Inc.

- Mentieal;fQuebec
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What we do SUREMW)X

e e

r . l Weather and
S [ O + operational

SURENX =~ - = support solutions

— for airport and

05-05-2014 13:20:01: CONDITIONS Ternp: -3,7%C, Wind Speed: 2,2m/s, Rate: g/dmafh, Weather Type:

somimooen alr carrier

Dew Chemical UCAR Endurance EG106. Type:d. Dilution:100/0: 120 MIN minutes

HOT for last 24 hours CVEG o ap p | i Ca.ti O n S

05-05-2014 13:10:01; CONDITIONS Temp: -3,8%C, Wind Speed: 2m/s, Rate: 3,4g/dm2/h, Weather Type:
SNOW, WMO Code: 7T

Generic Type I: 18 MIN minutes

Dow Chemical UCAR Endurance EG106. Type:d. Dilution:100/0; 120 MIN minutes

05-05-2014 13:00:01; CONDITIONS Temp: -3,9%C, Wind Speed: 2,1m/s, Rate: 4,0g/dm2/h, Weather ﬂ
Type: SNOW, WMO Code: 77
Generic Type I 16 MIN minutes

‘*‘ Dow Chemical UCAR Endurance EG106. Type:d. Dilution:100/0: 120 MIN minutes

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS




Holdover Time Science 101 SUREW
il
¥ o

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS



Holdover Time Tables

SUREWX

CAUTION: THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHCULD BE USED IN COMJUNCTION WITH PRETAKECFF CHECK PROCEDURES.

Cutside Air Temperaturs Manufacturer Specific Approximate Holdover Times Under Vanous Weather Conditians (hours: minutes)
Type |l Fluid .
Degraes Degrees Concantration Active Freszing | Snow'Snow Freezing Light Freezing | Rainon Cold Other®
Celsius Fahranheit Frost Fog i3rains Drizzle® Hain Soaked Wing™
Meat-Fluid W ater
{Volume %\olume %)
10072 500 330400 | 1:00-1:3% 1:20-2-00 0:45-1:25 0:10-1:30
-3 and above | 27 and above 75/25 500 230400 | 0:40-1:20 1:15-2:00 0:30-0:55 0:08-1:20
50/50 3:00° 0:55-1:45 | 0:10-0:28 0:20-0-30 0:10-0:15 CAUTION:
. Mo holdover time
below below 10077 8:00 0:55-1:45 | O:40-1:08 | "0:38-1:30 | ™0:25-0:45 guidelines exist
-310-14 2iwi T5/25 500" 0:40-1:10 ) 020040 | 028110 | ™0:20-0:40
below below 10072 8:00" 0:30-0:50 | 05020
-14 to -28 7 fo-13
below 25 below 13 1000 CLARIANT SAFEWING MP Il FLIGHT Type Il fluid may be used below -25 °C {-13 *F) provided the freezing
paint of the fluid is af least 7 °C (13 °F) below the OAT and the aerodynamic acceplance critena are met.
Consider use of SAE Type | when CLARIANT SAFEWING MP Il FLIGHT Type Il fluid cannat be used.

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS




Holdover Time Science 101 SUREW

» De/anti-icing fluid holdover times are an important tool in
the safety of winter flight operations

¥ Significant amount of research and development was

performed and the quality of the data employed in the
current holdover time tables is excellent

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS



Fluid Testing

j
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o]
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sin sl si0

A

Type | Typell Typelil Type IV

CAUTION: THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRETAKEOFF CHECK PROCEDURES.

Outside Air Specific i Holdover Times Under Various Weather Canditions (hours: minutes)
Type Il Fluid
Degrees Degrees. c:,p;mﬁm Active Freezing | SnowiSnow| Freezing | Light Freezing | Rain an Cold Other®
Celsius Fahrenheit Frost Fog Grains, Drizzle” Rain Soaked Wing™
Neat-FluidWater
(Volume %/\Volume %)
10010 500 2:304:00 | 1.00-1:35 1:20-200 0:45-1:25 0:10-1:30
-3and sbove | 27 and above TE25 500 230-4:00 | 0:40-1:20 115200 0:30-0:55 0:05-1:20
S0/E0 300" 0:55-1:45 | 0:10-0:25 0:20-0:30 0:10-0:15 CAUTION:
N . N Na heldover fime
below below 1000 a0 055-1:45 | 040-108 0:35-1:30 0:25-0:48 quidelines exist
-3to-14 M7 76/25 500 040-1:10 | 0:20-0.40 *0:25-1:10 "0:30-0:40
below below 1000 00t 0:30-0:50 | 0:15-0:20
-14 fo 28 Tio-13
dow-25 1 1000 ICLARIANT SAFEWING MP Il FLIGHT Type Il fluid may be used below -28 °C (-13 *F) provided the freezing
jpaint of the fluid is at least 7 °C (13 °F) below the QAT and the asrodynamic acceptance oritenia are met.
[Consider use of SAE Type | when CLARIANT SAFEWING MP Il FLIGHT Type Il fluid cannot be used.

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS




SUREWX

Holdover Time Tables

CAUTION: THIS TABLE 15 FOR DEPARTURE PLANMING ONLY AND SHOULD BE USED IN CONJUNCTICN WITH PRETAKECFF CHECK PROCEDURES.

Crtside Air Temperaturs Manufacturer Specific Approzimate Holdover Times Under Various Weather Conditions (hours: minutes)
Type Il Fluid .
Degrees Degrees Concentration Active Freszing S Snow Freezing Light Freezing | Rainon Cold Other*
Celsius Fahrznheit Frost Fog Grains Dirizzle” Rain Soaked Wing™®
Meat-FluidWater
{\olume %M\ olume 36
10000 5:00 3:30-4:00 1:00-1:35 1:20-2:00 0:45-1:25 0:10-1:30
-3 and abowe | 27 and above To/25 5:00 2:30-4:00 0:40-1:20 1:15-2:00 0:30-0:55 0:05-1:20
B0VE0 300 0:55-1:45 0:10-0:28 0:20-0-30 0:10-0:158 CALUTION:
N Mo holdover time
below below 10000 8:00 0:55-1:45 0:40-1:08 i e 0250045 guidelines exist
-3 to-14 o7 To/25 500" 0:40-1:10 0:20-0:40 "H0:28-1:10 S0 30-0:40
below balow 10000 a-naf 0:30-0:50 0:15-0:20
-14 to -28 Tio-13
below -75 below -13 1000 ICLARIANT SAFEWING MP Il FLIGHT Type Il fluid may be used below -25 *C {-13 *F) provided the freezing
peoint of the fluid is at least 7 °C (13 °F) below the QAT and the asrodynamic acceptance criteria are met.
iConsider use of SAE Type | when CLARIANT SAFEWING MP Il FLIGHT Type I fluid cannat be used.

» The holdover time for any aircraft de/anti-icing fluid is a
function of three variables:

= Rate of precipitation (LWE)
> Type of precipitation
» Ambient temperature

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS




Holdover Time Tables

SUREWX

CAUTION: THIS TABLE 15 FOR DEPARTURE PLANMING ONLY AND SHOULD BE USED IN CONJUNCTICN WITH PRETAKECFF CHECK PROCEDURES.

Crtside Air Temperaturs Manufacturer Specific Approzimate Holdover Times Under Various Weather Conditions (hours: minutes)
Type Il Fluid .
Degrees Degrees Concentration Active Freszing S Snow Freezing Light Freezing | Rainon Cold Other*
Celsius Fahrznheit Frost Fog Grains Dirizzle” Rain Soaked Wing™®
Meat-FluidWater
{\olume %M\ olume 36
1000 B:00 3:30-4:00 1:00-1:35 1:20-2-00 0:45-1:25 0:10-1:30
-3 and above | 27 and above 7Ei25 500 2:30-4:00 0:40-1:20 1:15-2:00 0:30-0:55 0:05-1:20
GOVED 300 0:55-1:45 0-20-0:30 0:10-0:158 CAUTION:
. N Mo holdover fime
below below 10Q 8:00 0:55-1:45 . 0:40-1:08 o0:35-1:30 F0:25-0:45 guidelines exist
-3 to-14 o7 7E5/25 500" 0:40-1:10 *H025-1: 20-0:40
below below 10010 8:00* 0:30-0:50 | 0:15-0:30 O 4 O — 1 O 5
-14 to-25 7 io-13
below -25 below -13 100/0 ICLARIANT SAFEWING MP Il FLIGHT Type Il fluid may be used below -25 *C {-13 *F) provided the freezing
peoint of the fluid is at least 7 °C (13 °F) below the QAT and the asrodynamic acceptance criteria are met.
iConsider use of SAE Type | when CLARIANT SAFEWING MP Il FLIGHT Type I fluid cannat be used.

» The holdover time for any aircraft de/anti-icing fluid is a

function of three variables:

= Rate of precipitation (LWE) = ?
~» Type of precipitation = Snow
» Ambient temperature = -4 Celsius

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS




Failure Time (min)

Holdover Time Science 101

MODERATE SNOW

120

110 1

100

90 1

80 1

70 1

60 1

LIGHT SNOW

SUREWX

HEAVY SNOW

50 | -

40 1

30 1

20

10

O Below -3 to-14°C —-14

fffffffff - -4.3C

I A e 1 -14c

10

15

Plate Pan
Rate of Precipitation (g/dm#/h)

30

35 40

45



Holdover Times SUREW(

¥ Flight crew’s ability to extract the proper information from the
tables has not advanced with the science employed to build
the tables

» Refinement of the “format” would allow for expansion of
operational use of fluid holder times

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS



sUrReHOT

» System consists of numerous sensors
enabling the determination of:

+ Rate of precipitation
+ Type of precipitation
+ Ambient temperature

> System measurements used to generate
an accurate holdover time (HOT) for each
departing aircraft based actual conditions

» System output can be configured to
generate HOT information according to
the client's preference and operational
needs

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS




sUREHOT SUREWX

~ All data from the sensor units in the field are transmitted via cellular
network to the SureWx central server

GPRS

DIIS IN THE FIELD SUREWX SERVER

|

END USER

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS



Data Communication SURE“O(

DIIS CYUL

14012117557

SN M1

FREE TEXT HLD OVR TYPE | 14 MIN
06941021102 | HLD OVR TYPE IV 78 MIN

C N.A G 16 VIS 107095FT
HLD OVR TYPE 1 N.AHIN
HLD OVR TYPE 4 N.ARIN

TERRY/DXP P | Diis cyuL
TURN_ 10 - 14012116402

?Egguﬁagm Mt | FZRA M1

HLD OVR TYPEI| 4MIN
HLD OVR TYPE IV 31MIN

ACARS NSG DISPLAY
FREE ¥EI¥

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS




Applications

J Time start Time min end Time max end
| 12:06:00 12:10:00 12:132:00
| 00:04 - 00:07

- -

minimum maximum

Latest HOT CYEG

05-05-2014 13:20:01: CONDITIONS Temp: -3,7°C, Wind Speed: 2,2m/s, Rate: g/fdm2/h, Weather Type:
SNOW, WMO Code: 77

Generic Type I: 17 MIN minutes

Dow Chemical UCAR Endurance EG108. Type:d. Dilution:100/0: 120 MIN minutes

HOTS for last 24 hours CY EG
05-05-2014 13:10:01; CONDITIONS Temp: -3,8*C, Wind Speed: 2m/s, Rate: 3,4g/dm2/h, Weather Type:

SNOW, WMD Code: 77 © :
Generic Type I: 18 MIN minutes , Tiener

Dow Chemical WCAR Endurance EG106. Type:d. Dilution:100/0; 120 MIN minutes

05-05-2014 13:00:01; CONDITIONS Temp: -3,9°C, Wind Speed: 2,1m/s, Rate: 4,00/dm2/h, Weather ﬂ \ P }
Type: SNOW, WMO Code: 77 — ———
Generic Type |: 16 MIN minutes

‘*'r Dew Chemical UCAR Endurance EG106. Type:d. Dilution:100/0: 120 MIN minutes

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS




Applications

9:12 AM

2013-2014 HOT Calculator

AUTHORITY

S Ao,

AM Hokdover Time Teties Winter 2013-2014, Octcoer 22, 2013

WEATHER CONDITION
-10°C / 14°F
+

Ly Temperature

L._.a Precipitation Type Snow, Snow Grains or Snow Pellets (i)

Snowfall Intensity Light (i)

FLUID

L. Fluid Type

h Fluid Dilution

Ia Fluid Brand SAE Type IV Fluid (i)

HOLDOVER TIME

3 Oh 30min - Oh 55min
9:12 10:07

9:12:32 DE® reseT]

'_ HOT Guideline (PDF) SAE Type IV Fluid

| Notes and Cautions I8 LouTs

= The responsibility for the application of this data remains with the user.
+ This data is for departure planning only and should be used in conjunction with pretakeoff check procedures.
* The time of protection will be shortenad in heavy weather conditions, Heavy precipitation rates or high moisture

A o3 0, (2]

Hom HOT Calculator elp

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS




Applications

12:19 PM
De-Icing Information Support ( DIIS ) 14-03-2013 15:1

UpdateTime [14032013 15 10:07 DAT 81 Deg.C

Genenc. Type 1C. Dilution:10 °C fz. port buffer

DlISunit UL ‘WindS peed 77 ms,

Generic, Type:1. Dikion 10 °C fz. point bulfer.

Displayt/eather SN Intensity 182 /dm2/h
WMO_15man 3 Wisibilty1 Orire 44967 meter

Pow UCAR Erd EG108 Type:4. Dilation: 100 / 0

Fdm2sh
~Conbio—————— Noee  INTENSITY and HOT

120

Yiew DB '
_, 10 5.

&0
50 .

40
£l
20 -
10

12:20 1240 1300 13:20 13:40 14:00 14:20 14:40 1500 1510

Minutes. (HOT
Fiid bype. Taxi and queue time et KT

. 120

<110

14.03- 2131510




Web Portals

@] Logout @ Settings %, Weather |= Administration [ Contact
Weather data

Select columns to display Filter weather data

[CIFruia 1 “IFiuid 1 HOT [CFuia 2 Records per page: | 144 :I Airport: | CYYZ01 ﬂ

[¥IFluid 2 HOT [Clruid 3 ¥IFiuid 3HOT . . — =

e - T o Start date: | 2011-10-01 Start time: 00:00

[Vlprecipitation intensity ~ [IPrecipitation type [¥iTemperature s B e 0

[Fhvisibility [¥lwind speed [¥wmo Code e LB R |

Select all/ Deselect all

Save this search
123456 p N
Airport Date F1HOT F2HOT F3HOT Prec.int. Prec. type Temp. Visibility Wind speed Wmo Code
C’F msm  knotmis

CYYZ01 2012-03-28 21:10:01 6 5 120 33 ROCSW 100 49674 6.0 23
CYYZ01 2012-03-28 21:00:01 6 5 120 34 ROCSW 10.2 44824 50 23
CYYZ01 2012-03-28 20:50:01 6 5 120 34 ROCSW 104 25061 5.0 23
CYYZ0D1 2012-03-28 20:40:01 6 5 120 33 ROCSW 11.9 39695 6.0 23
CYYZ01 2012-03-28 20:30:01 6 5 120 31 ROCSW 11.9 33252 6.0 23
CYYZ01 2012-03-28 20:20:01 6 5 120 30 ROCSW 125 36071 50 81
CYYZ01 2012-03-28 20:10:01 CLEAR 133 36096 50 0
CYYZ01 2012-03-28 20:00:01 CLEAR 133 33715 6.0 0

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS




Web Portals

[ | P ] [ + |‘bx surewx.com/reports/heathrow_ba.php — SureWsx

SUREW S

""_“.'_l
Heathrow British Airways HOTs BRITISH AIRWAYS

03-02-2014 12:40:01: CONDITIONS Temp: 8,2°C, Wind Speed:3,5m/s, Rate: N.A.g/dm2/h, Weather Type: HAZE, WMO Code: 4
Generic Type I: N.A. minutes

Clariant Safewing MP IV Launch Type IV 75/25: N.A. minutes

Clariant Safewing MP IV Launch Type IV 100/0: N.A. minutes

03-02-2014 12:30:01: CONDITIONS Temp: 7,9°C, Wind Speed:2,4m/s, Rate: N.A .g/dm2/h, Weather Type: HAZE, WMO Code: 4
Generic Type I: N.A. minutes

Clariant Safewing MP IV Launch Type IV 75/25: N.A. minutes

Clariant Safewing MP IV Launch Type IV 100/0: N.A. minutes

03-02-2014 12:20:01: CONDITIONS Temp: 7,8°C, Wind Speed:3,6m/s, Rate: N.A .g/dm2/h, Weather Type: CLEAR, WMO Code: 0
Generic Type I: N.A. minutes

Clariant Safewing MP IV Launch Type IV 75/25: N.A. minutes

Clariant Safewing MP IV Launch Type IV 100/0: N.A. minutes

03-02-2014 12:10:01: CONDITIONS Temp: 7,7°C, Wind Speed:2,7m/s, Rate: N.A .g/dm2/h, Weather Type: HAZE, WMO Code: 4
Generic Type I: N.A. minutes

Clariant Safewing MP IV Launch Type IV 75/25: N.A. minutes

Clariant Safewing MP IV Launch Type IV 100/0: N.A. minutes

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS




Benefits

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS



Benefits SUREWX

= Improved operational planning for airports, carriers and service providers
= Enhanced ATC processes within A-CDM

= More frequent winter weather information for winter flight planning
= More accurate identification of de/anti-icing conditions
- Better identification of changing weather

= Accurate determination of fluid holdover times
- Enable better fluid selection
= Enable expanded use of current holdover time information
- Expanded holdover times for all fluids, including Type |
= Reduction of human factor involvement in holdover time assessment
= Reduction of departures with exceeded fluid holdover times

= Economic Savings

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS



Benefits SUREWX

= Reduced costs of fluids and recovery/ recycling

= Source Reduction of Glycol
= Reduction of environmental impacts and costs

= Operational Improvement
- Airport throughput
- Time management

= Airport Implications

> Runway maintenance
- Application of runway de/anti-icers

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS



Commercial Service SURE\X

= Transport Canada issued regulatory approval process for LWE systems
in December 2007 (Exemption from CAR 602.11)

> SureWx completed operational assessment with WestJet 2008-10,
and began commercial service in 2010

> FAA initiated Ops Demo for LWE systems in advance of winter 2013-
14

> SureWx Ops Demo partner is FedEx

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS



Installations

WEATHER SOLUTIONS AND OPERATIONAL SUPPORT SYSTEMS



hstallations 201419
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installations 2014=-19
SURENWNX
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CHORAGE

| i
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