Transport
National Aerial Surveillance

| -



OVERVIEW

10.

11.

12,

13.

14.

15.

Background
Partnerships
Objectives

Our Fleet Locations
Our Aircraft
2020-2021 Area Coverage
Sensor Suite

Tasking of the Aircraft
Flight Priorities

Flight Limitations
Prevention
Preparedness
Responses
Live-streaming Video

Future Initiatives




BACKGROUND

1968 Pollution patrols commenced over the Great Lakes & St.
Lawrence Seaway
» NASP created by CCG and expanded to East and West Coasts

n NASP transferred to TC from CCG

2006 - 2008 Aircraft refit with MSS 6000
Dash-7 modernization Arctic patrols commenced with
completed new remote sensing equipment
NASP transferred from Marine Safety & Security to Aircraft
Services Directorate
n Delivery of third Dash 8




AIRCRAFT SERVICES DIRECTORATE

Internal aviation service provider since 1936

» 44 Aircraft, 325 Staff, 15 Bases across Canada, $55M in business per
year

» Services provided are much cheaper for the government than
contra; ng WItthdustrv

;{ r :
nde Canaas I A 1at1 n R t1ons cons Cf fl‘l 1.
\‘ kré ,’ t\; .( Q e L ‘ | a ‘

W .' ,1; v ‘\«. &'
¥ { 1 , r A. &

1 , " a,
',: t \ . e

sineering Organization (

) ‘~-‘)+"'-"

» ~ _‘;_----b. Ap.pmved‘Trammg Orgamzatlon (ARO, ’V

» Approved

... ——h .

el



Canadian Coast Guard

Department of National Defense
Department of Fisheries and Oceans
ECCC Enforcement Branch

ECCC Canadian Wildlife Service




OBJECTIVES

» Enforce pollution
prevention regulations




PROGRAM FUNDING




OUR FLEET LOCATIONS

Legend
Vancouver (NASP Primary Base)

Moncton (NASP Primary Base)
Ottawa (NASP Primary Base)
Igaluit (NASP Secondary Base)
St. John's (PAL Primary Base)

Canadian Exclusive Economic Zone

OUTH

hici Esri) Dellorme \HERE, UNEREWENC USTSHNASA| ESARNETI. NRCAN! GEBCO)

Blcor:

8



DASH-8-100
b'tz';it‘.v.m' - . o
Wingspan: 85 feet
Patrol speed: 200 knots

Max altitude: 25,000 feet
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WOODWARD AVIATION SERVICES



ARCTIC AIRCRAFT




ON CLASSIFIE
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SENSOR SUITE

Maritime Security Surveillance (MSS) 6000
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LOCATION OF SENSORS
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ON CLASSIFIE




1. Side Looking Airborne Radar (SLAR)

* Primary sensor for anomaly and target detection
« Active sensor

 Pollution detection range: 30 nm

* Insensitive to weather and light conditions
« Resolution: 60m x 60 m

* Mapping: Spills over a large area




1. SLAR

2x Altitude

Y

Effective Pollution range - sea

\ clutter (O ~ 15nm per side) |
1

SLAR total range 80nm
(40nm per side)







2. Digital Still & Video Camera Systems

2007-01-29 16:09:03 N44°58.40' W065°24.31" 590 ft 46.2° Mission: TC950__015 SCAM Cabin Image: 0024

GPS Annotated Data:

- Date: 2007-01-29

- Time: 16:09:03
Latitude: N44°58.40

- Longitude: W066°24.31

- Altitude: 590 ft
Heading: 46.2°
Mission #: TC950_015
Image # . 0024




2. Digital Still Camera -
Documenting Pollution

SSC MSS 6000 Mission: TC951-2010-038 2010-07-29 19:20:36 N48°30.27' W130°15.39' 190° 685ft 171.9 kts SCAM: Port Image: 0113
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UNCLASSIFIED / NON CLASSIFIE

SSC MSS 6000 Mission: TC951-2013-091 2013-09-19 17.06:18 N49'00.72 W123'22.81' 207° 15421t 176.8kis SCAM: Port Image: 0152

Mission: TC951-2013-091 IRUV

Top center: 2013-09-19 16:38:22 N48°58.76' W123°20.68' 127° 1505 ft 151.0 kis
IR Gain: 59% IR Level: 86% UV Gain: 82% UV Level: 28%

Aircraft:  2013-09-19 17:08:51 N49°03.71' W123°34.28' 236° 1509 ft 1913 kis

Very narrow swath

High resolution (based on altitude)
UV - total spatial extent

IR - thicker parts of spill

IR

reveals | detects
thicker | total
parts ‘ extent

200 m




3. Oil Spill Documentation

» Still image
» UV - all surface sheen

» IR thick parts of the oil




3. IR/UV Line-scanner georeferenced for
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UV used to map total surface sheen and locate/map actionable oil. Also

d to estimate oil volume.



4. Electro-Optical Infrared (EO/IR)

Camera

Sensors:

>
>

v
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Electro-optical Wide Camera

Electro-optical Narrow Spotter
Camera

Infrared Camera
Laser Illuminator

Target ldentification and Analysis
Video and still image evidence
Livestream video to Command Centre

Laser Illuminator allows evidence in
dark hours

MX-15i featuring an
integrated MCU

‘MX-15 featuring an
external 2 or % MCU




4. Electro Optical Infrared Camera EOIR (MX-
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Investigation and Documentation of Suspected
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5. Map and Automatic Identification System
(AIS)

» Operator situational awareness

» Evidence gathering during incidents

1:2,000,000

|
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6. NASP Communication

» Satellite communication system
» Internet and email access
» Send images and reports

» Stream video live to partners (TVI
Viewer with user name and
password)

» Marine and Aviation VHF radios

» All comms can be recorded on
the mission system

» All radio calls to vessels are
recorded

- Carporats HO.

98 ft 1464 ks EO/IR
166 ft 149.9 kis




UNCLASSIFIED / NON CLASSIFIE

Available to select TC and OGD staff TVI-Viewer
Requires software and login
information

Not secure
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NASP ACTIVITIES

Emergency
Response

Detection
of Illegal
Discharges

Search &

Rescue /

Search &
Assist

Participation
in Exercises

Ice
Reconnaissance

Marine
Security

Fisheries
Patrols

Wildlife
Monitoring

Air Quality
Monitoring
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FLIGHT PRIORITIES

2. Emergency Response
3. Client Centred Immediate
Action/Response

am
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\ UNCLASSIFIED / NON CLASSIFIE

Search and Assist
Emergency Response
Client Centred Immedlate
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FLIGHT PRIORITIES




FLIGHT PRIORITIES

.



N CLASSIFIE

Mod — Sev Turbulence
Mod - Sev icing
Crosswinds

e Max 22 kts at 90°
Low level jets (>50kts)
Fog

Accuracy of TAFs



PREVENTION

Avrctle BO Y

Presence acts as a deterrence N~ \ﬁ,
Conduct overflights of vessels

Contact vessels



PREPAREDNESS

Mtilne (nlet

« Team is ready to respond to an incident immediately

e Time before on.docation depends on
o Bistance of aircraft from incident
o) Flight planning
o Weather

Requirement to change base



RESPONSE

: Pond lnlet
* Surge capacity

e  NASP member sent to Incident Command Post

* Provide top cover ’ = .
+ Extentofspill - : R R s = e S
. Estimate ofvolumé o S e :’ Ze <% : 2 L T
. Effectiveness of clean up eqiiipment i, —.", =N .
. Presence of marine mammals s ‘— A \‘ T
. Images - o 2
. Video
. Live-stream video .| ’

Communications with ground crew
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FUTURE INITIATIVES

Arctic Hangar and Accommaodations Unit
. 4th NASP Aircraft retrofit \ \ £
S Remotely Piloted Aircraft System included in the NASP

- Fleet renewal - TBD
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YEAR-ROUND OPERATIONS

Canadd

i+l




2021/22 - NASP Taskings
Open and Ongoing Taskings
® 1202172223

TC2021/22-24

TC2021/22-25

== Taskings Received

TC2021/22-27 Status
TC2021/22-28
TC2021/22-40
TC2021/22-41
TC2021/22-42
TC2021/22-43 Urgency
TC2021/22-44
TC2021/22-106
TC2021/22-178
TC2021/22-180
Reason for Tasking

TC2021/22-181

TC2021/22-182

Numbers || Survey

215

Status | All Region | All Aircraft| All
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TASKING THE NASP

SitCen will forward
tasking to
aircraft/crew

Provide
information

Call or email
SitCen

Crew contacts
client

»1-888-857-4003 or 613-995-9737 «Urgency of Request *Manager will acknowledge and
«TC.SitcenHQ- «Client coordinate completion of task
CentredinterventionAC.TC@tc.g «Name/Nom
C.Ca «Email

*Phone #

eAircraft

*Region

«Coordinates/location
*Requested Date
*Requested Time
*Frequency

*Reason for tasking
*Asso. client file #



mailto:TC.SitcenHQ-CentredinterventionAC.TC@tc.gc.ca

TASKING THE NASP

NASP TASKING TEMPLATE

Please use the Coordinate Converter tab to insert coordinates then fill out the Info column below with pertinent information for a tasking request. Once filled, please copy the first two columns into

an email and send to TC.SitcenHQ-CentredinterventionAC.TC@tc.gc.ca . The information will be passed along to the appro
multiple locations are required, please send in multiple requests.

iate aircraft for consideration. Each tasking request is for 1 location only. If

Veuillez utiliser I'onglet"Coordinate Converter" pour insérer des coordonnées puis remplir la colonne Info ci-dessous avec les informations pertinentes pour une demande d'affectation. Une fois rempli,
veuillez copier les deux premiéres colonnes dans un courriel et I'envoyer a TC.SitcenHQ-CentredinterventionAC.TC@tc.ge.ca . L'information sera transmise a 'avion approprié pour considération. Chaque
demande d'affectation ne concerne qu'un seul site. Si plusieurs emplacements sont nécessaires, veuillez envoyer plusieurs demandes.

Urgency/Urgence :

Department / Ministére:

Other Department / Autre ministére:

Name/Nom:
Email / Courriel :
Phone #/N° de Tél.:

Region/Région:

Place name / Nom du lieu
Coordinates (Decimal Degree
Minutes)

Coordinates (Decimal Degrees)

Reason for
tasking/Besoin opérationnel:

Other Reason / Autre besain

Details of tasking / Détails de
|'attribution des taches

Asso. client file #/ N° de
client asso.:

nstructions EN
Select from dropdown
* Urgent: time sensitive, must be completed within 24 hours

* Non-urgent: to be completed at next available opportunity when

in the area
Select from dropdown

Type if not in Department dropdown list

Select from dropdown; TC region to be flown
If applicable

This will auto fill from other sheet: for Crew

This will auto fill from other sheet: for SitCen for Survey

Select from dropdown.
Broad categories for tasking.

Pollution monitoring: requests for overflights of reported pollution

or potential pollution threat
Situational awareness: requests for images or videos

Type if not in reason dropdown list

Detailed description of tasking and any other pertinent

information. Data requirements requested, i.e., photos, video, etc.

Include date tasking should be completed on or no later than.

If applicable

nstructions FR

Sélectionnez dans la liste déroulante

- Urgent : & réaliser dans un délai de 24 heures.

- Non urgent : & effectuer & la prochaine occasion lorsque
vous étes dans la région.

Sélectionnez dans la liste déroulante

Tapez si ce n'est pas dans la liste déroulante ministére

Sélectionnez dans la liste déroulante; la région de TC &
survoler

Si applicable

Ceci se remplira automatiquement & partir d'une autre feuille
: pour |'équipage

Ceci se remplira automatiquement & partir d'une autre feuille
: pour le Centre d'intervention

Sélectionnez dans la liste déroulante

Grandes catégories de taches.

Surveillance de la pollution : demandes de survol de
pollutions signalées ou de menaces potentielles de pollution.
Connaissance de la situation : demandes d'images ou de
vidéos.

Tapez si ce n'est pas dans la liste déroulante de besoin

Description détaillée de la mission et toute autre information
pertinente. Données requises, ¢'est-a-dire photos, vidéo, etc.

Indiquez la date 3 laguelle |a tiche doit étre achevée ou au
plus tard le.

Si applicable






SSC MSS 6000 Mission: TC950-2011-025 2011-05-20 16:54:29 N46°07.44' W063°39.84' 111 1003 ft 159.3 kts SCAM: Port Image: 0040




REMOTE SENSOR DETECTION

TCS51-2010-038 SLAR
90° 1496 ft 216.6 kis
Right STC: Medium Antenna: Both

MSS 6000 Mission:

Top center: 2010-07-29 18:45:10 N48°31.38" W129°52.48"
Left Gain: 85% Left STC: Medium Right Gain: 85%
2010-07-29 20:11:15 N48°41 24" W128°45. 95 76° 5488 ft 226.1 kis

Aircraft




TYPES OF SPILLS BY SOURCE

Unknown Source

= = =

Suspected Source

\ y




ANOMALIES FROM OTHER SOURCES

2007-08-16 15:02:28 N43°20.95° W059°42.62' 846 ft 54° EO/IR N43°21.48" W059°42.20' TC950 2007 141

Mission: TC950 2007 141
SLAR Top center 2007-08-16 15:01:17 N43°22.06 W059°45.21' 268° 1181 ft 161.8 Kis

Aircraft: - NXXTXX XX EXXXXX. XX XXX® XXXXX ft XXX X kis RUEQB? 1888 %FQII:T FH‘Eg Bhei



SPILL DOCUMENTATION




DOCUMENTING POLLUTION - IMAGES

Vessel underway with
pollution in its wake




MSS 6000 Mission: TC951-2013-091 IRUV

Top center: 2013-09-19 16:38:22 N48°58.76' W123°20.68' 127° 1505 ft 151.0 kis
IR Gain: 59% IR Level: 86% UV Gain: 82% UV Level: 28%

Aircraft: 2013-09-19 17:08:51 N49°03.71° W123°34.28' 236° 1509 ft 1913 kis

Thicker oil

50% 200 m

UNCLASSIFIED / NON CLASSIFIE

Volume = Length x Width xFhickness
!

Area of
Polygon

61



QUANTIFICATION - CODING OIL

Category A ~ Category B ~ Category C

= C'a'tégory D Category E ey |



CALCULATING VOLUME

» Oil volume provided by NASP is a
single conservative minimum value

» Order of magnitude estimate

Volume calculated from
estimated areas of
coverage and
proportions of each
category of ol
thickness.

3333334

OBSERVER WORKSHEET
DATE: TIME ONSCENE (UTC)
GENERAL AREA: |
METRES/FEET/NAUTICAL MILES
DIMENSIONS OF SPILL | LENGTH
WIDTH

% TOTAL COVERAGE
PERCENT REFLECTS MORE LIGHT
THAN WATER, VISIBLE
I:I ADJACENT TO BARE WATER,
BRIGHTNESS INCREASES
WITH THICKNESS

PERCENT
APPEARS AS A SILVERY OR
GREY SHEEN ON THE WATER,

THICKER AREAS HAVE A
PEARLY APPEARANCE

PERCENT  FIRST COLOURS APPEAR AS Code C
WARM TONES, MORE
BRONZE THAN YELLOW, J
THICKER PATCHES DEEP
VIOLET OR PURPLE.
PERCENT FIRST SET OF BANDS Code D
APPEARS, BRONZE-PURPLE-
BLUE-GREEN. COLOURS ARE
PURE AND INTENSE, THICKER v
PATCHES BECOME MAJENTA,
BLUE/GREEN.
PERCENT Code E
REDUCTION IN PURITY OF
COLOURS, RICH TERRA-
COTTA/TURQUOISE,
PROGRESSIVELY DULLER. :

Code E

e L

]

]

PERCENT
ANY COLOUR IS MERELY A

TINT IN LIGHT.
LIGHT AND DARK
ALTERNATING BANDS

]

NOTES:

TIME OFFSCENE (UTC)
DEG/MIN/DECIMAL
LATITUDE
LONGITUDE

TTL AREA FROM
REMOTE SENSORS

PICTURES TAKEN AND VERIFIED.
SHIP NAME- BRIDGE AREA
SHIP'S NAME - HOME PORT
UNPOLLUTED WATER AHEAD
UNPOLLUTED WATER - PORT
UNPOLLUTED WATER - STAR
PORT SIDE OF SHIP
STARBOARD SIDE OF SHIP
POLLUTION IN WAKE OF SHIP
OVERVIEW
DISCHARGE FROM SHIP
STAINS ON HULL
WILDLIFE IN THE AREA
VIDEO TAKEN AND VERIFIED

I o o e

WEATHER

APPARENT WINDS (SEA SURFACE)

DIR. [ ] KNOTS [

PRECIPITATION |:|

AIRCRAFT

ALTITUDE (FT-ASL) |:|

AIRCRAFT WINDS AT ALTITUDE

DIR. | | KNOTS |

CALCULATED OIL VOLUME




MAPPING AND REPORTING - INFLIGHT

6000 951-2015-050 2015-06-20 6 98 07.0 ]
Map Center: N49°28.73" W123°29.10 | Alerts  Objects |°V°’|MI Rﬁlﬂlml
1:50,000 ! " ‘ 1981 ft 159.6 kts Targels (430
L 95 1 - e [lg_Tc [Tme[tst [tong [
Nag*3z: 488 AV 1545 N4GT WI2303
= = 489 AV 1546 N4ITI' WI2B'E?
490 AV 1547 NSO W22
491 AV 1553 N4S18' WI2308'
432 AV 1551 N4g'06' W122'39
433 AV 1553 N4I1' W123'6
43¢ AV 1553 N4I09 W12342
495 AV 1547 N4IT8' WI230E
49 AV 1548 NAS'IT WI2309'
° ° 7 AV 1553 NAB'DY W122'42
493 ADF 1554 N4g18' w1231
[} 493 AV 1548 N47'58 W122'34
500 AV 1548 N4IT7 WI2308
501 AV 1543 N4S'3P W12
502 AV 1548 N474T W12227
503 AV 1548 N4g'22 WI24T'
L S N — 505 AV 1548 N4g'43 W12231'
505 AV 1552 N4ZM2 WI2309
° ° B0 AV 1B5T NATE WIS |
508 AV 1551 N4ITI' W123'56'
[ ] 509 U0 1548 NAG2Y W18 .|
Propet Value
~ Category W
Type OIL SPILL
Date 20150620
° . Time. 154833
Latitude: N43'28.99"
) Longlude  W1232826'
P - Geometry Polygon
N4g°29 ] = L ¢
'29" B Center N43'28.41'W123°28.59'
iy Paints
|
?‘ Dilcoverage  25%
| 0%
B 40%
- Area or coverage | -- ;o E
Mt Elphinstone — g @"
.7 -F 0%
L Divome 4331
5 ;‘, Mysteryspil Yes.
° ° éﬂ  Folowup requi. No
° ] r r ] P Y ~Visually observ... No
Nage27 ?1
§

Max/Curent 432.0/0.0 kbps
Duration: ~ 00:26:53

T 709548

Rx 208808
Background IP-Active_Enabled

s |
s wisse | Bllwip L B CONNECTED
[Map... ][SLAR][IR/UVJ [Viden...][EOﬂR...][ DF...] {Audio...][S&m:nmJ[ ] [ Max ][ FKU J[ Lists ] DEL EEi | e |

Cursor

-~

>/
— Object 509
] = N49°28.99'  W123°28.26'
13.64 nm 354.4°

Systel M Displ
Y lap play |
Objects || Reports Save . Select Flight Save

I | Screen I Risplevey fox | Reene Overlays || Track Image
I 2 | End I Polygonl | Center I Autoponl Save | | ,—
Fix il Mission Target Dk Object On GeoTIFF
@ o <~ @ w8 -6 -~




REPORTING - INFLIGHT

S&T MSS 6000 Miission: TC951-2017-186 2018-01-31 17:16:39 N49°29.72' W123°28.53" 22°

1407 ft 164.4 kts SCAM: Port Image: 0002
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NASP + SPILL RESPONSE




INCIDENT REPORTED TO NASP TASKING

-

e Incident
Reported to CCG
Pollution Desk

~

— Pollution Reported

-

Assessed

e CG Environmental
Response Officer
assesses report

e If required,
submit tasking
request to TC
Situation Center

/

e NASP receives
tasking from TC
Situation Centre

e Conducts
overflight if able

NG \|ASP Tasked

\




ASSESS TASKING TO FLIGHT PRIORITIES

1 - Search and Assist

Action/ Response




NASP PROVIDES

Situational Awareness:
» Still images of the scene

» Live and recorded video of the|
incident

e
» Extent of the spill (maps Ml g

i

» Resource deployment (i.e.
booms, vessels)

» Effectiveness of the boom




NASP PROVIDES

Pollution Incident Images
and Mapping including

» Polygons for location and drift
analysis

Oil volume

Recurrent overflights to report
changes in the incident

9" 12° 1564 ft 150.6 kts

Alerts Objects | Overlays | Reports |

Flem" et [746)
[ [Tmeflst [Long |a
B3 AV 2347 N4 WY

-84 M 2322 NA3'37' W128°31"
1826 AV 2342 NAI'3Y WIN'A'
S AV 2340 N4XY WI6NS'
839 AOF 2347 N43'B Wi24'45'
L840 ADF 2345 NAG'3Z WIA'R)'
© B4l ADF 2345 NAGOO W128'42
¢ 842 ADF 2345 N48'38' Wi24'54'
843 AOF 2345 N43'28' Wiz6"0'
PB4 ADF 2345 N49'3' W16
S B45 ADF 2347 N4G'3) W12500
846 AV 2325 N43'2¢ W15'%'
LEAB AV 2347 NAG'ST WI1B'R
1862 ADF 2345 NAg'RZ wWisR
HB56 AV 2340 N4I'R WI1B'27
LE5T AV 2335 NASUD WIZB'3
PO AY 2334 N4G'SE' W17
8n € 2334 N4II? W2E' '
-882 AV 2338 N49'41' Wize'D?
I 2335 N43'® WI16'Y'
® W By Ny wiEn 7]

Backgiownd IP Active_Enabled

CONNECTED




NASP PROVIDES

» QOil spill polygons can be in
GIS formats

» kml
» .shp (shape)

» Attributes of the polygon
included (i.e. volume, oil
categories)




NASP IN [CP

NASP Surveillance Officer
deployed to Incident Command
Post:

» In Operation section - Air Ops
» To Coordinate overflights

» To receive and interpret
images and video

» Be available to answer
questions about reports and
imagery




TASKING THE NASP

Call or email
SitCen

+1-888-857-4003 or 613-995-9737

*TC.SitcenHQ-
CentredinterventionAC.TC@tc.gc.ca

eUrgency of Request
«Client

«Name/Nom

«Email

«Phone #

eAircraft

*Region
«Coordinates/location
*Requested Date
*Requested Time
«Frequency

«Reason for tasking
Asso. client file #

Provide
information

SitCen will task
aircraft

eManager will acknowledge and
coordinate completion of task


mailto:TC.SitcenHQ-CentredinterventionAC.TC@tc.gc.ca

N CLASSIFIE
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http://www.arcgis.com/home/webmap/viewer.html?webmap=b78e686004e6430f977ae0d81f50735d
http://nrcan-rncan.maps.arcgis.com/apps/webappviewer/index.html?id=9c53590266a54e7585a8992917a9ff52

COLLABORATION

How can we support one another better on the intelligence side of things?

\\\\\\\




QUESTIONS?

Jan-Andrej Skopalik

Regional Manager (Atlantic),
Intelligence, Reconnaissance and Surveillance
jan-andrej.skopalik@tc.gc.ca

506-851-7340

SURVEY
Q- Lay,
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\ #NASPCrew




