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| Meet the Presenters

Bryan Seitz ~ Vijay Agrawal, PE Trevor Thomas Brandon Shiveley

Moderator Executive Vice President, Principal GIS Developer Il
(Ports & Harbors Operations) Ports & Harbors
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IAbout Bowman A\ 29

Years in Business

106

Offices Nationwide

2,300

# of Employees

50

Maritime Clients
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What are current practices for
Port Authorities?

WSS L PACK
Capabilities & Benefits



| Bowman's Port Asset Condition Kit (PACK) Overview

Cff\

Dual Mapping- . Qgtjd.—based Cost-effective Intégration with

technology _ | your GIS software
No third-party

software required
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I PACK Overview

Personalized, GIS-based
system for port assets

2D and 3D interactive
maps — above and below

\L\QLGHH’]GS

Database of port asset
conditions, priority o
repair, action steps, and
associated costs

Video Link
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https://www.youtube.com/watch?v=ONm4vv9PptA

COI IECti ng Data Data COI Iection X Detention Pond Inspection “\ —
Applications Site Information & Time Keeping

+ Site Information

Site ID
0027s

* Digitized paper
forms for easy use

Facility Name

* Introduced

efficiencies for
Facility Address

. data collection

. Syncs with =
ArcGIS Mobile Interactive maps Burke
Applications . In real-time e
 Survey123 A
» Field Maps .

22015

* QuickCapture
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GIS integrated asset
management platform for
ports

Seamless view of site scan
above and below waterline in
2D and 3D

View georefereneced images
collected during inspection

View inspection results
connected to GIS

Augmented reality view of site
in mobile device showing
point cloud in 3D

Compare archived scans of
same locations

Perform capital planning and
condition assessment
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Custom Outputs

Structure
Custom PDF outputs "B} Inspection

Report
e Custom Excel/
SmartSheet outputs
< STRIN: 50SE74B <9 :
° Structure Name: Approach Wall - O-7 SE (Oswego) 1 N ! / ;’e:vojm&\uﬁnwazmun 1200}

Inspection Completion Date: 09/06/2013

Proce_ss Automation -

I General Condition Rating: 3

There are no addendums to this report.

—— STRIN SOSE748

Obligue image of scanning performed 6/03/2014 by H2H Associates showing the modeled SE approach wall of Lock 7. |
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Real-time Data Collection

Port Asset Condition Kit PACK Map ¢ Maintenance Plan

= Structures

Approach Wall - 0.7 SE (Oswagel

Roting: 3

o> Guide Pier 1 - 0.7 SE (Oswego)
Rating: 5

o Guide Pier 2. 0.7 SE (Oswegol
Rating: 5

o Approach Wall - 0.7 SW (Oswego
Rating: 5

Approach Wall - 0-7 NW (Oswego)
Rating: 3

Spillway - Side Between 07 & 0-8(Oswego)
L Rating: 4

Approach Wall - 0.7 NE (Oswegol
Rating: 4
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Real-time Data Collection

Maintenance Plan

Structures

Approach Wall - 07 SE (Oswage)
Rating:

Guide Pier 1 - 0.7 SE (Oswego)
Rating: §

ez, 0756 0muege
Rating: 5

Approach Wall - 0.7 SW (Oswago)
Rating: §

Approach Wall - 0.7 NW (Oswego)
Rating: 3

Spillway - Side Batween 0-7 & 08 (Oswege)
Rating: 4

Approach Wall - 0.7 NE (Oswego}
Rating: &

TINASA UGS ERA PSS Cably
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Bowman Lidar Hydrographic PAC K Wo rkﬂ ow

LAS Files Lidar Data
Feature Layer

\

PACK Application

Existing . Digitize PortA/Ha;bor Web Scene (E)I;z(;l;::)ce 7
Port/Harbor " >5€ = (3D Scene
Port & Feature Layer :
Assets — Viewer)
Harbor -
(GIS Feature o+ - T o
; Assets A : t .
. Layer) | y
' G Inspection Ly P:CKl.Mo.blle
. pplication
. = \// Reports Web Map
Existing - Attachment _
I . (Field Maps/
nspection : I Survey123)
Reports
FME Submit Digital Inspection \
Conversion <+—  Reports and Update
AGOL to PDF Port/Harbor Assets
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Data Collection



Integrated Survey / Geospatial Capabilities

CONVENTIONAL 2D AND 3D LASER MANNED DRONE HYDROGRAPHY MOBILE
SURVEYING BIM AS-BUILTS SCANNING AIRCRAFT INTELLIGENCE MAPPING

Bovwman



Bulkheads Erosion/Scour/Obstruction

Piers Buildings
- Wharfs - Cranes
~ Overhead Structures ~ Equipment™ . -
: P'\ISS e Pavement ~AJ
Nawgatlon Channel | | '
gl
Utilities
Shoreline

Example Assets



Missing Areas/Holes
Damaged Areas’

- Georeferenced Location _O_bs.truction.s .
~ Condition Assessment . §€ imentation/Debris -
" Overturning . . L T

Pre- and post\padent Inspectlon

Example Data

Bovwman



Bowman Survey Vessel — Dual Mapping Capability

Dual Hemisphere
GPS System

R2 Sonics 2024 s ﬂg;:g .
MBES Sensor Lidar Units e

Qinsy RTK/VRS
Data Acquisition
and Processing

Software

| ' -l-
A N
- S -

24 Foot Hankos
Aluminum Hull Vessel

-~

EdgeTech 4125 Ultra High

Twin Honda 150
Teledyne DMS-05 IMU Resolution Side Scan Sonar

VTEC Propulsion

Bovwman



Port of Houston

Multi-Beam Survey Elevation View

CELL 16

|
MUDLINE

___MATCHLINE SEE SHEET 5-005

CELL19

- CELL 18

CELL17 CELL 16

Note: SSS imagery is inverted
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Champlain Hudson Power Express Project Details

‘]

Survey Locations for Clearance Analysis
and Cable Design

Champlain Canal System (Barge Clearance)
73 Miles of Navigation Channel
» 12 Lock Structures = ‘ e
* 11 Bridges and Overhead Structures  © 7‘ T

* 6.3 Miles of Harlem River
(Barge Clearance and Cable Path Design)

-----------

* All Hudson River Bridge Crossings From
Albany, NY to NYC (Barge Clearance)

Docks, Mooring Locations, Ports

Bovwman



Erie Canal — Mohawk River Railroad Bridge Over Channel

Collected for hydraulic openings

* 12 Miles of Mohawk/Erie Canal
System

« MBES Bank to Bank
* Lidar Mobile Scanning Data

» Support of Ice Jamming/Flooding
|ssues

Support 3D Hydraulic Flow Model




Seawall Stabilization and Condition Assessment  Troy, NY

I e B
- T8 i e

Rehabilitation of 8,000 ft of Sea Wall along the D
Hudson River - g
Vessel mobilized ahead of divers to use A
technology with inspection of canal structures ~ jatiis
Above and below waterline scanning g =t 5 e
Sub bottom profiling gy
Field scanning time estimated at 1 week r g

. . : ':ﬁiiﬁfl J:"_:..
Deliverables include: s i

* Site Mapping
« Degradation analysis @ 7 e N
* Debris Analysis

 Sub Bottom Profiling

Bovwman



Harlem River Survey (Barge Clearance and Cable Path)

Bank to bank

survey of 6.3 miles

of the Harlem River

with:

* Multi-Beam
Sonar

e Side Scan Sonar

* Magnetometer
and Sub-Bottom
Profiling

AF

g i i3 i /A il

i
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t
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Newburgh-Beacon Clearance Analysis

Section Looking North

opi ion of tide

|
500 ft

'
750 &

|
1000 ft

Air Draft Clearance Table
Tide Elevation Clearance
Description | Bridge Bottom Chord Elevation Low Mean High Low Mean High
Bridge Point FTNAVDS8 FTNAVD8S  FTNAVDSS  FTNAVDSS Feet Feet. Feet
B 1 Beam 151.5 22 | 01 | 23 153.7 151.4 149.2
Newburgh-Beacon 2 Nav Light 170.4 172.6 170.3 168.1
B 3 Beam 151.6 153.8 151.5 149.3

«  Tide information was obtained from NOAA database and not locally
¢+ NOAA Tidal elevations have an uncertainty of 0.23 US Survey Feet for this survey location.

|
1250

' | |
1500 & 1750 & 1844

Figure: 5
] Client: NKT
u G Eusc IE N BE Project: Champlain Hudson Power Expres.
H . E NGI NEERI N B Sketch Name: Newburgh-Beacon Bridge

Figures are schematic only and Not To Scale
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Cohasset Harbor Maintenance Dredging (USACE)

* $1.7M channel dredging and
beach nourishment project

» Services:

* Multibeam

« UAV Aerial

» Topographic survey

* Lidar survey

* Volumetrics estimates
» Hazard mapping and

analysis | .
+ Pre- and post-dredge dir - T 0 O S T
surveys o aGaPle e
 Pay applications D e B T 0 0 T

Construction documentation



Brookfield Renewables — Dam Inspection

FERC Underwater Inspection

2 Hydroelectric Facilities
+ UAV

Static lidar

ROV MBES

Vessel Based MBES



[Bowman] c'loe\s‘godd_‘work
and consistently delivers
exactly what we need... 99

CaldwellMarine
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Questions?

Contact Form

..or e-mail maritime@bowman.com
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