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Using GIS and Custom Apps for Wind Farm Environmental Assessments (EAs)

Biology Degree Dalhousie

GIS Diploma NBCC

13 Years Consulting Experience

Technical Group Strategist for Spatial
Information Management Team

Visual assessments, database design, data
collection, WebGlIS, water resources,
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Value of WebGIS Applications for Environmental Assessments

Desktop Constraints Analysis

Pre and Post Construction
Monitoring

Support Iterative Project
Design

Data Driven Decision Making
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Paper Based Workflow
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Web Based Workflow

Using GIS and Custom Apps in 5 phases:

1. 2. 3.

Desktop review and GIS Biophysical Data Field inventory and
analysis to identify Collection surveys are functional assessments
potential constraints created and customized of study area takes place
prior to field work based on project and and data is collected
region

4. 5.

Data is shared and Automated reporting
reviewed by team and and GIS apps shared with

analysis is done in client and project
desktop and WebGIS stakeholders
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Web Based Workflow

Using GIS and Custom Apps in 5 phases:

1.

Desktop review and GIS
analysis to identify

potential constraints
prior to field work
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Wet Areas Model - Desktop Analysis

A wet area modeling was developed using GIS

e Used to predict potential watercourse and wetland
crossings not mapped in provincial or wetland

pjojojojo]ao
s N o e o watercourse datasets
o131 715140 e Requires LiDAR Digital Elevation Models (DEM)
ofojofzojoft e A flow accumulation analysis completed to
il I I I el B determine the area that flows into each cell
D214 ) 7T)35] 2
Flow direction P ———— * Compared the elevation of each cell against |
nearest known mapped water feature (lakes, rivers,
wetlands, etc.)
 Compared against aerial imagery of study area
Direction coding
' \\\\\\\\\w\%
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Wet Areas Model

* Spatial Analyst

e DEM — combine using
mosaic if necessary

 Wetland, watercourse and
waterbody features
classes
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Wet Areas Model

e Run Fill tool on the DEM

* Fills sinks in a surface raster to remove small
imperfections in the data

A -

it surface raster
[b_2018_dem_2470000_7290000.if
Cutput surface raster

| citusers\soMEC watershed e File Geodatabase.gdb\Fil_titl =)

2 limt (optional)

* Run Flow Direction using Fill result

* Creates a raster of flow direction from each cell
to its downslope neighbor, or neighbors, using
D8, Multiple Flow Direction (MFD) or D-Infinity
(DINF) methods.

Illustration

<<qisHwodz | .zimmnowrd  laons)

Elev_Ras Flow_Dir
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Wet Areas Model

* Run Flow Accumulation using the Flow
direction result

e Creates a raster of accumulated flow into each
cell. A weight factor can optionally be applied.

Illustration
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Wet Areas Model

 Classify Flow Accumulation into two groups
for 1 m cell size greater and less than
100,000 cells is a good starting point

General Source KeyMetadata Extent Display Symbology Time

Show; - B
Draw raster grouping values into classes -+ =
Vector Field = &
Unique Values
[Cocsror = [
Stretched
Discrete Colar Value <VALUE> Normalization <None>
Classification
Manual Classes 2 ~ Classify...
Color Ramp "
Sym... Range

Label
0 - 100,000 0- 100,000
100,000 - 20,249,976

100,000.0001 - 20,249,976

.1

I:lshow class breaks using cell
values

" Display NoData as

[Juse hillshade effect 1
About symbology

oK Cancel

Apply
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Wet Areas Model

* Reclassify Tool using above thresholds so anything above 100k is 1 and below is NoData
* Good predictor of potential drainage areas - used as input into model

i
* Reclassify - O * ) e
7 ¢
#  Mark Hill 3 { j
Input raster = s
- 1
|FlowAcc_1m |~ @ iy et
4 b}
Reclass field 5 3
| Value ~ | \\? j,»/
Reclassification ¢ h;
2 % :‘l o
Old values | & « 3
100000 - 20249976 | g \ .
il 0 - 100000 NoData |
Unique v i
| S "
Add Entry - -~ e
i — ‘.t \‘
- 3 4 5 e
Delete Entries Gsp_sies & -
o s : P
| Load... ‘ | Save... | Reverse New Value5| ‘ Precision... ‘
Output raster
| C:\Users\S0MEC\Watershed\New File Geodatabase.gdb\Reclass_Flow2 | @ ” ;":,, 223 A’\\
. s = Y S
e & 35 : 1
[]change missing values to NoData (optional) Y - i ;
s | o ]
i ) e . c
< > .,“\ 7 g :
oK | ‘ Cancel | | Environments... ‘ | Show Help >> ‘ b \\L e
\ = “Gre
/ Pond
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Wet Areas Model

* Merge all water features classes together — converted to
raster

* Elevations across study area compared to elevations of
nearest water feature

 Where difference is less than 1 m = strong predictor of
potential wet area
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Wet Areas Model

* Predicted water course crossings and
wet areas
* Help plan and prioritize field work

* Supplement gaps in areas not delineated in
the field
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Wet Areas Model

Field delineated wetland .
Field delineated wetland Predicted wet area Predicted wet area
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Web Based Workflow

Using GIS and Custom Apps in 5 phases:

2.

Biophysical Data
Collection surveys are

created and customized
based on project and
region

Using GIS and Custom Apps for Wind Farm Environmental Assessments (EAs)

3.

Field inventory and
functional assessments
of study area takes place

and data is collected
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Biophysical Data Collection using Survey 123

Using GIS and Custom Apps for Wind Farm Environmental Assessments (EAs)

ArcGIS Survey 123 is a complete, form-centric
solution for creating sharing and analyzing
surveys

Collect data via web or mobile devices, event
when disconnected from the internet

Find assets and information

Report real-time locations

Everyone uses and has access to the same data
Fully integrated with ArcGIS and Field Maps
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Biophysical Data Collection using Survey 123

Post Construction Carcass Searches
Owner: jbenjamin_maps_dillon

Created: 2021-04-07 9:32 P.M.

Modified: 2021-04-07 9:33 PM.

Post Construction Carcass Searches - Species information for NB

a Collect >
@ Inbox >
Using GIS and Custom Apps for Wind Farm Environmental Assessments (EAs) /
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Collection tools for plants, birds, mammals, wetlands and watercourses

Carcass Search Event

> 45°26'N 65°59'W £ 94 m

Project Name:

Test

Turbine Name:

T1

Search Date: *

] Wednesday, April 13,2022

Search Surveyor: *

® 11:25 ...

[ JAB|

Planned Search Area (sgm): *
22500

Bird Found: *
Yes

No

252

v

Using GIS and Custom Apps for Wind Farm Environmental Assessments (EAs)

Planned Search Area (sgm): *

22500

Bird Found: *
® Yes No

Raptor Found: *

Yes ® No
Bat Found: *
Yes ® No

Area Not Searched? *
® Yes No

Total Birds:
0

Total Raptors:
0

Total Bats:
0
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+ Bird Record:
Bird Carcass
> 45°26'N 65°59'W £ 97 m

Bird: *
’ Q, CAWA (Canada Warbler) v ’

Scientific Name:
Cardellina canadensis

Weather *
Sun Overcast/ Sun with Bain Snow
Cloud Clouds
Wind Direction *
N NNE NE ENE E
ESE SE SSE S SSW
SW WSW W WNW NW

NNW

Using GIS and Custom Apps for Wind Farm Environmental Assessments (EAs)

Species Age Class: *
Adult Fledgling Immature

Unknown

Habitat Type Surrounding Turbine: *
Soil Gravel Rock

Other
Vegetation

Nearby Structures: *

(i.e., Fence, Power-Line, Substation and distance to them)

Power- 11
Fence Line Building

None

Distance to Nearby Structure:

Distance and Direction to Turbine *

SAR or SOCC?
SAR

Juvenile

Crop

Substation

Nestling

Grass

Other



Biophysical Data Collection using Survey 123

~ Bird Record:

Bird Carcass * Tools built using specific provincial
926'N 65°59'W + 97 m X) . .

i . . requirements and included AC CDC

species ranking

e Automatically attached to each data point

Bird: *
[QCAWA(Canada Warbler)| (% JBY CO”eCted
e * Traditionally this data would have been

Cardellina canadensis

collected using paper and hand held GPS

Weather *
Overcast/ Sun with :
A Cloud Clouds Sl Snow units
Wind Direction *
N NNE NE ENE E
ESE SE SSE S SSW
SW WSW W WNW NW

NNW
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Bird Found: *

® Y
~ Areas Not Searched °

Raptor Found: *

Area Not Searched
Yes

Area: 478 m?, Perimeter: 83 m

Bat Found: *
Yes

Area Not Searched? *

® Yes
Total Birds:
Area (sqm): 1
478.3855199879239 Total Raptors:
0
Rationale for Not Searched
Total Bats:
0
Area Searched (sgm):
1 10f 1 -+ 22021.614480012075

Percent Searched

97.873842133387

Using GIS and Custom Apps for Wind Farm Environmental Assessments (EAs)
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Web Based Workflow

Using GIS and Custom Apps in 5 phases:

4,

Data is shared and
reviewed by team and

analysis is done in
desktop and WebGIS

Using GIS and Custom Apps for Wind Farm Environmental Assessments (EAs) /
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Desktop to ArcGIS Online

* Creation of appropriate symbology

* Publishing of feature services to the web Dektop Wb Dg
* Creation of webmap with standard widgets é;l Fﬁl n
. ' . . *
* Using publicly available feature services where \
ossible (GeoNB, ESRI
posile ’ g
+

Server Online Content
and Services

CONSULTING



Why WebGIS?

* Most data has a spatial component

* Allows anyone to answer basic GIS questions

e Data in hands of decision makers

* Dynamic and real time access to data

* Everyone has access to same authoritative information
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ArcGIS Online / Portal

ESRI complement to ArcGIS Desktop applications

Cloud-based data management / internal server

» Data viewers, data editors, and mobile data collection

Survey 123 / Field Maps, QuickCapture, and Workforce mobile data collection applications
e Dashboards, Story Maps, and Data Hub

CONSULTING



ArcGIS Online

Natural Forces Wind Energy Dillon Consuiting Limited

T /— W e G 8 Cloud-based software to create and
G { \ % B ' W @ (\

Ao ,‘ % share interactive web maps

$§WA““Bay _breasted Warbler) RS ' P . . .

@A.zﬂg.m::m%::::’,\ “: AL | * Data-driven mapping and analysis
tools to gain a better understanding
of the wetlands and project area

‘ Work effectively and collaboratively
,.- 8> using Field Maps and Survey 123 for

)\ 37 RBNU (Red- breasted Nuthatch)
g BBWA (Baylbreastediwarbicr) NG \‘

' \%’V ) *‘ collecting biophysical data

B\ ¢ l \
i BBWA (Bay-breasted Warbler) S
nglet) X 7 CMWA (Cape May Warbler) \

PIatanthera«grandlflora(l_arge Purple Frmged Orchid

‘\; L 24 '19% kistg%s 37 ¢ ﬁ’
~ 3 N, "

- CMWA(Ca%e MaaWarb!er)“ga .1\4 193
S

y?
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In total 6000 bird observations just in these two projects

dlElycatcher)
A
“H SW/(Chimney) Qﬁ ﬁi)
(CRUAY(Canadalay)

‘NAWA(NashVIIIe
CAJAx(Canada aﬂ@mmmm
AMK @fﬂmm

[OSEH(Olivessided|Flycatcher)]
(Red:bréasted [ﬂ!ﬂmm

NOHA‘(Northern [.".m» (OSF ®(Olive:sided|Elycatcher))
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BNU (Red breasted|Nuthatch)
A3 YAMKE[(American|Kestrel)

£
o]
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)
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A

.0
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ZJ
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&
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4
Whiteftailed

Arisaemaitriphyllum|(Jack:inithezpulpit)

[Cardamineldiphyllal(iTwo:leavediToothwort)
0,

AmericaniBlackiBear
b >

éaa@m JAmeiican|BlackiBeard
SnowshoelHare s ‘

Whitettailed
WhiteRailed @
ARHEAR %

5 MEr0OKATHOUS \ Treut
b . \ . & \Woodlgiog Brtoekk Trouk
e WP atantheralgrandifioral(lfarge]Rurple]Eringed(Orchid) WoodlErog JmericaniBlackiBear
P “ ' » : \ |
i ) b (Green'Erog| Gl
u_‘? 1 ‘ ; Mreek MTrout “ :
5
z

Plant Observation Vertebrate Observation
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Web Based Workflow

Using GIS and Custom Apps in 5 phases:

Using GIS and Custom Apps for Wind Farm Environmental Assessments (EAs) /
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G;S\I 2
N N

Total records Total participants First submitred On

Surveys count: 495 (total: 495)

Bird Found: =

Lz=t submitted On @

412427 - 413022

150
]
100
L
L] ® ide ©
. . ® Hide zable
9
o Answears Count
0 d ' . . . T *—o —90 —@ .
s ~ A N =, ~ P . A : e A (i
P & B Ol & & B & & B & e =
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Project Name:

Sussex 211670

Sussex 211670

Sussex 21-1670

Sussex 21-1670

Sussex 211670

Sussex 21-1670

Sussex 21-1670

Suszex 21-1670

Search Date:

Apr 13,2022, 1:20 90
Apr 13,2022, 12:54
™

2pr 13, 2022, 12:25
™

2pr13,
™

Apr 13,

Apr 10,2022, 11:25
an

#pr 10,2022, 11:02
A

2pr 10,2022, 10:48
A
2pr10,
an

, 10:29

Apr 10,

Search Surveyor:

Bathany Goodine

Bethany Gosdine

Bathany Goodine

Bathany Goodine

Bothany Gosdine

Bethany

Bethany

Bathany

Bathany

Bethany.

NB_Carcass_V05

Planned Search
Area (sqm):

22,500

22500

22300

22,500

22500

22:500

22500

22.500

22500

8ird Found:

Bat Found:

Area Not
Searched?

Total Birds:

Collaborate. Setiings

©
Total Raptors: Total Bats: Sum_Area_ot_Seart Area
(sam
o o 22,5
o o 225
o o 2%
) o
o o
° ° 25
° o 2%
) o 2%
) o
) o 2250

Using GIS and Custom Apps for Wind Farm Environmental Assessments (EAs)

22500

e Collect data and photos in the field
e Can be reviewed and edited by PM

and field staff in office
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Total Completed Searches: 16

Total Birds Found:

Total Bats Found:

Total Raptors Found:
0

0 0
Search Events Summary:
Turbine Search Date Birds Found Raptors Found | Bats Found Area Not
Searched?

5

Apnl 7, 2022 10:50
AM

No

T4

April 7, 2022 12:41
PM

Ne

T5

April 7, 2022 12:48
PM

No

T3

April 7,2022 1:31
PM

No

T2

April 7, 2022 1:55
PM

No

Using GIS and Custom Apps for Wind Farm Environmental Assessments (EAs)

Automated report to provide stakeholder on a bi-weekly
basis
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Overview/Summary

Using GIS and Custom Apps in 5 phases:

1. 2. 3.

Desktop review and GIS Biophysical Data Field inventory and
analysis to identify Collection surveys are functional assessments
potential constraints created and customized of study area takes place
prior to field work based on project and and data is collected
region

4. 5.

Data is shared and Automated reporting
reviewed by team and and GIS apps shared with

analysis is done in client and project
desktop and WebGIS stakeholders
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Discussion / Questions

“The application of GIS is limited only by the imagination of those who use it”. - Jack
Dangermond
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Thank you
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