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EBA Engineering, Inc.

» Established in 1981
» 250+ employees
» 5 Mid-Atlantic region offices

» Certified MBE/DBE
with various state and local agencies

»  90% of work from repeat clients

»  “Where commitment counts”
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Our services

Asset management Materials testing

» Civil/site engineering » Structural engineering

» Construction management » Surveying and mapping

and inspection » Transportation engineering

» Environmental engineering »  Water resources

» Geotechnical engineering » Water systems engineering

Geospatial services
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Geospatial technology services

» Enterprise GIS: needs assessment, planning,
architecture

» Custom, desktop, mobile, and web GIS solutions
» Map centric document and database integration

» Data maintenance: workflows, procedures, and tools

» Centerline geodatabase: routable network ,
_ ] Enterprise GIS Needs Assessment and
Implementatlon Implementation Plan, Westmoreland County, PA

» On-call technical support services
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Anacostia River Tunnel, Washington, DC
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Surveying and mapping services

»

»

»

»

»

»

»

As-built surveys

Boundary surveys

GPS surveys

Ground controls for aerial surveys
Planimetric surveys

Right-of-way and easement plats

Topographic and
hydrographic surveys
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Cedar Branch Stream Restoration,
Baltimore, MD
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Transportation engineering services

» Transportation/traffic studies

» Multi-modal planning and design,
Including bicycle/pedestrian faclilities

» Geometric and roadside design

» Traffic design including urban MOT
» Intersection/interchange design

» Highway drainage/SWM/E&S

» Low impact development design
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Water resources services

»  Complex and basic water modeling—1-D and
2-D hydraulics

» Flood hazard analysis and flood risk
management

» Funding assistance and CIP development

»  MS4 program development, funding, and
support

»  Site evaluation, feasibility studies, and master
planning

»  Stormwater best management practices
construction documents

»  Stormwater utility study and implementation
»  Watershed and stream condition assessments

Water Quality Management Retrofits, NASA GSFC, MD
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Water and wastewater systems design

» Pipeline condition assessment and rehabilitation
» Sewer system evaluation survey (SSES)

» Trenchless pipeline design

» Hydraulic modeling and analysis

» Pumping station design and upgrades

» Utility structures design

» Fat/oil/grease (FOG) management

» Water and wastewater treatment facility designs
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Sewer Lateral Mapping: An Automated Approach

» Goal: Expand the current GIS Sanitary Sewer Network

« Current Mapped Assets
« Gravity Mains
* Pressure Mains
 Pump Stations
« Manholes

» Create a more complete network of the actual system
« Map Lateral lines from property line to Main line connection
« Approximately 185,000 lateral connections
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Sewer Lateral Mapping

» City Lateral
» Main to Property Line

Private
Lateral
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Sewer Lateral Mapping

» Approach:

» CCTV (Closed Circuit Television) InSpection data of Sewer Mains
» Map Lateral Tap Points observed in CCTV data
» Create Laterals extending from Tap Points to Property line

» Eventually Snap Lateral to Cleanout on Property
» Cleanouts are being mapped with GPS
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Sewer Lateral Mapping

ArcGIS for Water ~ GALLERY COMMUNITY DOCUMENTATION

» CCTV Processor CCTV Processor
» Avalilable from ArcGIS Get Started Implement

» Maps observations for each condition
found in Pipe

» Model Builder Tool

Overview

The CCTV Processor solution uses CCTV

data in the NASSCO exchange format to : > _ﬂ
create a point for each condition. The

final map product can then be ) ‘

published and shared with your ArcGIS .
organization in order for staff to better :

understand vulnerability on sanitary

Ssewer mains.

REQUIREMENTS WHAT YOU GET WHAT'S NEW DOWNLOAD
VIEW APPLICATION
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Sewer Lateral Mapping

Data Returned from CCTV Inspection:
e Videos of Inspection
e Database
* Pipes Inspected
e Conditions Found, distance along
pipe condition found

InspectioniD * Pipe_Segment_Reference | Upstream_MH | Downstream_MH Direction * Length_Surveyed
1]12470-10751 12470 10751 Downstream 163
2|12471-12470 12471 12470 Downstream 343
3/12472-12471 12472 12471 Downstream 344
4/13003-8458 13003 8458 Downstream 180.1
5131003-12472 31003 12472 Downstream 325
6/61050-61047 61050 61047 Downstream 146.2
7/8453-8454 8454 8453 Downstream 274
8/8454-8455 8455 8454 Downstream 284
9 |8455-8456 8456 8455 Downstream 329
10 |8457-8458 8458 8457 Downstream 261
11 |C506-12470 Cs06 12470 Upstream 81

ConditioniD * InspectioniD * Distance PACP=Code - Clock='l'o

1 1 0 |AMH <Nulk>
2 1 0 |MWL <Nuli>
3 1 10.7|IS 6
4 1 205|1S 6
S 1 35.6 | MWLS <Nul>
6 1 39.8|TFA <Nult=
7 1 411|CM 6
8 1 44 4 MWLS <Nuli>
9 1 474|1S 6
10 1 50.3|CC 10
1 1 103 |TFA <Nulk>
12 1 1318|R 6
13 1 135 |MMC <Nulk>
14 1 163 |AMH <Nult=
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Sewer Lateral Mapping




Sewer Lateral Mapping

» All observations
mapped Tap Observations: Point where lateral enters Main Line

» Query out TAP

observations | ‘
CCTV Conditions ’_‘.———.«w. ’_ ..//\
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Sewer Lateral Mapping

» How to Create Laterals from TAP Points?

» Assumptions
 Laterals extend from Main Line at 90 degree angle
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Sewer Lateral Mapping

» How to Create Laterals
from TAP Points?

» ArcGIS Tool: Bearing
Distance to Line

\ Bearing Distance To Line

© Input Table

| 1 g
» Output Feature Class

| =
X Field

I =
@ Y Field

I ES
% Distance Field

I =

Distance Units

| METERS =
& Bearing Field

I F2

Bearing Units

| DEGREES |

Line Type (optional)

| GEODESIC |

'ID_(opﬁmal)

=
Spatial Reference (optional)
| GCs_wGs_1984 -[:d

oK

=l
cancel | Environments... || <<riderep |

= | %]

Bearing Distance To Line

Creates a new feature class containing geodetic line features
constructed based on the values in an x-coordinate field, y-coordinate
field, bearing field, and distance field of a table.
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Sewer Lateral Mapping

» Start X, Y: will be calculated from TAP Point
» Distance: 70 feet

» Bearing: Need to calculate
« Retrieve Bearing of Sewer Main

« Add 90 Degrees or Subtract 90 Degrees depending on which side
of the Main the Lateral is connecting
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Sewer Lateral Mapping

» Calculating Lateral Bearing

« 1st Calculate Main Bearing

« COGO Tools in ArcGIS

* Adds and calculates fields that describe the geometry of a line
 Direction rveyors o vl eogineers need 1 record
« Distance
* Delta
« Radius
» Tangent
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Sewer Lateral Mapping

» Calculating Lateral Bearing

« 2nd Spatial Join Mains to TAP Points
« TAP Points get all the attributes of the Main Line that it Intersects
* TAP points get the Bearing Direction of the Main

« 39 Need to generate the Bearing of the Lateral
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Sewer Lateral Mapping

» Which Side of Pipe does lateral
connect to Main?
« CCTV data — Clock Position
 Position of TAP entering pipe
« Based on Flow direction
« 1-5: lateral goes to Right Side
« 7-11: Left Side
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Sewer Lateral Mapping

» Right Side: Add 90 to Bearing

» Left Side: Subtract 90 from
Bearing

3, + 90 = 358.07
3, + 90 = 358.07

5 .
\ COGO Direction = 268.07

9, -90=178.07

9, -90=178.07
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Sewer Lateral Mapping

POINT_X POINT.Y | BearingDistance | _LateralBearing
1366401.130489| 611504831733 50 205.4136
: - 1366349284911 611529 464966 50 2054136
» TAPP omt_Attnbutes I\_Ieeded for 1366347.659095| 611530.237435 <0 115.4136
Bearing Distance to Line Tool 1366294 332843 611207.89347 50| 293 6868
. X 1366306.264401| 611235091411 50 113.6868
1386328.319705| 611285366392 50 293 6868
AV 1366329.16335| 611287289478 50 113.6868
1386353 347852 611342.417959 50 293 6868
. Bearing 1386355.436878| 611347.179885 50 113.6868
_ 1386377.130619| 611396630685 50| 293 6868
* Distance 1386377.974267| 611396553777 ) 113.6868
1386399.868875| 611448 462455 50 293 6868
1386401957907 | 611453224395 50 113.6868
. : . 1386285 575 611187.93 50| 293 6868
» Run Tool: Bearing Distance to Line 1386285 575 611187.93 50 113.6868
1366025.096203| 610609.140939 50 324659
1366040 449786 | 610642 585032 50 114.659
1366054 468276 | 610673.120943 50 294 659
1386066 442405 610699203705 50 114.659
136608475823 610739.10033 50 294 659
1366092.142969| 610755.186209 20 114,659
1386112.795209| 610800.172152 50| 294 659
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Sewer Lateral Mapping
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Sewer Lateral Mapping

» Why are Laterals important in the GIS?

* Inflow & Infiltration

« Rain events cause overflows when runoff enters
cracked Laterals
* Improper Connections to the Sewer System
« Uncapped Cleanouts
« Sump Pump Connection
» Gutter Downspout Connection
« Driveway Drain Connection
» Lead to increased Volume
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Sewer Lateral Mapping

» Generate Work Orders for Laterals
« Smoke Testing
* Dye Testing
« Jetting
 Root Removal
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ENGINEERING counts

To learn more, visit

www.ebaengineering.com  or Li“k@dm
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