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www.webercontractingltd.com
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Natural gas lines can inadvertently
cross through septic or sewer pipes
underground. This is called a cross
bore and it can go undetected until

the sewer pipe is blocked and needs
to be cleared. Before you or a plumber
attempt to clear any blocked lines
running outside the walls of your home,

N t I G contact Ontario One Call to request
a u ra as a free sewer safety inspection.
sewe r Safety Always call Ontario One Call at

- 1-800-400-2255 to request a free
I n s peCt I O n s natural gas sewer safety inspection.

¢ Visit enbrid . /! fet
ENBRIDGE L) for more satety information and videos.

Life Takes Energy-
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UTILITY CONTRACTORS’
ASSOCIATION OF
ONTARIO

The Accredited Contractor
Association representing the utility sector
of the construction industry in Ontario

» Employee Safety Training » Electrical Safety
» Construction Safety » Labour Relations

CONTACT:

Margaret Taylor
Executive Director

www.uca.on.ca
416-684-9599
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Fax (905)-624-1736
Eastern 1-877-260-5999
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Toronto (905) 624-1414
Northern 1- 866 -734-0220

1-800-665-0705
Western 1-877-986-7403

.‘_A AVERTEX

At AVERTEX we strive to be the most TRUSTED and
CAPABLE company in the underground utility

construction industry. You can be assured that
the job will be done right regardless of what it takes!

AVERTEX .ca 1.888.837.3030
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TURN HEADS.

Tackle tight jobsites and tough ground with drills that don’t hold back. The Ditch Witch® JT24
delivers the torque you need and the reliability you count on—so you can stay productive,
stay efficient, and stay ahead.

MORE MORE MORE

POWER PRECISION SUPPORT
Drill through tough jobs faster with Bore clean and accurate with less surface Keep drilling with 100+ Brandt service
28,000 Ibs of thrust in a tight, nimble frame. repair and fewer delays. points and rapid parts delivery, nationwide.
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Dig Safely this Season!

Doug Lapp, President and CEO, ORCGA

n behalf of the Board of Directors and staff of the ORCGA, we would like to thank

all the participants and volunteers that attended the ORCGA Golf Tournament

held at Bond Head in June as well as the Locate Rodeo & Excavator Challenge

held at Brock University in August. Both events were sold out and a tremendous
success this year! A special thanks to our event planner, Rebecca Leighton, who worked tire-
lessly with support from ORCGA staff Kim Sheppard and Lori O’Doherty to make these events
successful for our sponsors, members, volunteers and participants!

Join us at the ORCGA Fall Dig Safe Breakfasts (DSB) get underway across the province
starting in early October. Registration is now open for the Fall DSP on the ORCGA website,
ORCGA.com, where dates and locations are listed.

Save the date for the 2026 ORCGA Damage Prevention Symposium, to be held at the
Niagara Falls Convention Centre Feb. 10-12, 2026. The annual symposium is the place to net-
work with damage prevention professionals, attend informative education sessions and panel
discussions. Our trademark damage prevention industry tradeshow features over 30 booths and
vendors. The annual symposium is also where you can get involved with one of the ORCGA com-
mittees: Best Practices, Reporting and Evaluation or Events and Communication. Registration
will open for this industry event in early fall.

The ORCGA provides construction industry training for damage prevention professionals.
Programs include Damage Prevention Technician (DPT) training for locators, Safe Excavation
Training (SET) training for construction workers covering safe excavation practices around
buried utilities, as well as Tailboard Talks (TBT) for construction site tailgate meetings. Training
dates for these programs are available on the website, ORCGA.com.

This edition of Ear to the Ground builds on the spring edition, continuing the conver-
sation surrounding digital utility mapping. Three of our members take you on a journey
through the evolution of facility maps and records — starting with handwritten logbooks,
moving through paper maps and microfiche, and landing in the digital age with electronic
maps and drawings that bring projects to life. The use of computerized drawings using
tools such as AutoCAD, coupled with layering these utility files onto GIS base maps was
just the beginning.

Thanks to GPS, utility assets can now be mapped with pinpoint accuracy down to the cen-
timeter. This breakthrough has transformed mapping, yet it also raises new hurdles, from
the difficulty of charting buried infrastructure to the high price tag of rolling it out on a wide
scale. The recent advent and commercialization of artificial intelligence (Al) with digital utility
mapping has brought forward new and potential streamlined processes to overcome some
of these challenges.

With the need for accurate, timely and accessible utility maps and records, the potential for
improved and accurate digital utility mapping is obtainable with these tools and technologies.

As we move into the fall construction season, we are all reminded of the requirement to
Click Before You Dig with Ontario One Call; it’s the Law! Let us all work together to make
“Every Dig, a Safe Dig!” s
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GOOD INGREDIENTS FOR
DIGITAL UTILITY MAPPING

Peter Lamb, OLS, B.Sc.

Chair, Underground Utilities Committee of the
Association of Ontario Land Surveyors (AOLS)

n his ETG 2025 article, GPS Technology in Damage
Prevention, Jason Arnold gives a good review of the ben-
efits of using GPS data and GIS software for managing
underground utilities.

As an Ontario Land Surveyor (OLS) who helped draft
Canada’s national underground utility mapping standard,
Canadian Standards Association (CSA) S250, | know there’s
a widespread desire of utility stakeholders — locators, engi-
neers, owners, operators and contractors — to get a bet-
ter handle on knowing what vital services are underground,
and where!

Doing so helps not only reduce construction risk but also
provides helpful information before design and construction
planning, and for responding to emergencies.

| suggest three main ingredients for good mapping:

1. GOOD STANDARDS AND PRACTICES
The beauty of digital data is that it can be readily shared and
combined with many other types of data. But sharing wisely
means having a common understanding of such things as:
e How data was collected, or compiled from existing sources —
when exactly, and by whom, and how accurate is it?

e What horizontal and vertical references are used to describe
position?

e What grid mapping system and zone are coordinates in —
UTM (typically for federal or MNR data) or MTM (as for the
Ministry of Transportation)?

e How is data portrayed on digital plans: what do symbols,
colours and text annotations mean? Are elevations to top
of pipe/duct, or something else?

The CSA S250 (Mapping of underground utility infrastruc-
ture) standard (83 pp) provides:

e Basic requirements for field measurements.

e A consistent means of depicting features in CAD or GIS.

e Excellent best practices for the maintenance of map records.
| strongly recommend utility mappers get a copy to ben-

efit from the many combined years’ experience of the com-

mittee authors!
The American Society of Civil Engineers (ASCE) also has
two good standards: One is 75-22 (Standard Guideline for
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Association of Ontario
Land Surveyors

h N 4

Recording and Exchanging Utility Infrastructure Data), which
is like CSA S250 but has more detail in some topics, and
less in others. The other is 38-22 (Standard Guideline for
Investigating and Documenting Existing Utilities) which clari-
fies the use of how investigative “quality levels” should be
applied to data by Subsurface Utility Engineers and gives
examples of 2-D and 3-D representations of infrastructure.

2. GOOD FIELD SURVEY SKILLS
While it is relatively easy to obtain GPS coordinates from field
equipment these days, there’s a lot of science (geodesy) behind
the technology of accurate positioning that considers the
shape of the earth, gravity and satellite movement and signals.
One would be wise to know the fundamentals and “fla-
vours” of GPS that vary in accuracy (from 2 cm to 2 m) and
usage. NRTK, Differential, Post-processed and Precise Point
Positioning are techniques that OLSs use in performing legal
and topographic surveys, along with traditional optical “Total



Proposed widenings of Hwy 401

Stations” and digital levels that are capable of the most accu-
rate measurements.

OLSs routinely access Ontario’s COSINE database of
physical horizontal control monuments and vertical control
benchmarks. These brass caps provide an important reality
check on “black box” GPS results.

Provincial surveyors regularly get professional development
updates from federal NRCan geodesists to stay current with
changes in standards, hardware and software.

Be aware that tectonic plates move a couple of centimetres
per year, and so coordinates can change significantly over
many years! Thus, the adjustment “epoch” of their origin can
be important to note on maps and surveys that may be used
many years after they’re published.

Some Canadian organizations have already adopted a
new vertical datum (CGVD2013) that is different from the
older CGVD28 by tens of centimeters, so be aware of which
is being held as the theoretic mean sea level from which
elevations are measured.

3. GOOD SOFTWARE SKILLS
CAD and GIS software is complex and ever evolving and
should be well understood. When converting angles and dis-
tances or GPS Lat/Long data to Northings and Eastings into
digital graphics and tables, one should be aware and up to
date with the nuances of how that’s done.

CAD operators should also be aware of how local scale
factors are used to relate ground distances to map distances,
as well as the use of EPSG codes or other spatial referenc-
ing metadata that permits utility information to be exchanged
reliably with others.

So, these are the three skills that I'd say are essential for
good utility mapping, but do consider,

BOUNDARIES MAY BE CRITICAL

As architects and engineers design new works with respect
to ownership boundaries, it’s often important to know where
boundaries are on the ground when mapping, and especially
when installing, utilities.
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Sample of complex easements for underground services
(Courtesy of Lanthier & Gilmore Surveying Ltd.)

Strip or rectangularly shaped boundaries are created
by OLS-signed legal reference plans (“R-plans”), specifi-
cally for utility placement, so that easement rights can be
assigned to utility owners by legal documents in the land
registry system.

Be cautious that the boundaries of municipal roads and pro-
vincial highways — often used to depict the position of under-
ground utilities — are often subject to change from acquired
road widenings, and one should never make hasty assump-
tions about legal monuments found in the ground that may or
may not correspond to what is interpreted on boundary plans.

Also note that provincial boundary linework, the Ontario
Parcel dataset, in many northern parts of Ontario may not
align with actual boundaries on the ground for tens of meters,
so caution should be exercised if combining that data with
GPS data.

It’s always good practice to contact your friendly local
Ontario Land Surveyor if questions arise about boundaries,
as they are trained and licensed under provincial statute to
retrace them. Also, if project survey control or boundaries
or utilities need to be professionally certified and shown on
map products accurately, an OLS would be a good contact
to make early if considering starting a project or a campaign
of mapping old or new underground utilities. /s
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BRIDGING THE DIVIDE:
UNIFYING GIS AND DAMAGE

PREVENTION FOR A SAFER TOMORROW

Kris Philpott

Senior Vice President, Planview Utility Services Ltd.

he subterranean world

beneath our feet is a complex

web of essential infrastructure —

gas lines, water mains, telecom-
munications cables, electrical cables,
conduits and so much more. The accu-
rate mapping and management of these
buried assets are paramount for public
safety, operational efficiency and the
successful execution of new projects.
However, a growing chasm often exists
between the damage prevention indus-
try, focused on “locate before you dig,”
and the Geographic Information System
(GIS) departments within municipalities,
utilities, telecoms and other infrastructure
owners, who are responsible for maintain-
ing comprehensive asset records. The
time has come to bridge this divide, fos-
tering a collaborative ecosystem where
every locate becomes an opportunity to
enrich a single, authoritative source of
truth for buried infrastructure data.

THE CURRENT
LANDSCAPE: SILOS

AND DISCREPANCIES

The damage prevention industry is
increasingly adopting GPS technol-
ogy for locating buried assets. On one
hand, this presents an invaluable oppor-
tunity to collect new spatial data and
improve existing records, especially in
areas where detailed mapping is scarce.
As noted in the Spring/Summer 2025
edition of Ear to the Ground, integrat-
ing GPS into the field of utility locat-
ing is one of the most exciting trends
in the damage prevention industry. The
article goes on and highlights that this

10 ORCGA EAR TO THE GROUND
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Utility Services Ltd.

technology can make utility locates more
efficient and precise, therefore delivering
an enhanced service to the end user.
However, a significant challenge
arises when this newly collected GPS
data operates in isolation from exist-
ing robust GIS datasets maintained by
infrastructure owners. Many utilities and
municipalities have invested heavily in
sophisticated GIS solutions that model
their assets and are integral to their daily
operations and asset management
strategies. Introducing raw GPS data
from a locate without a standardized
workflow and rigorous quality control
can lead to a host of issues, including:
e Conflicting Records: Discrepancies
between field-collected GPS points
and established GIS data can cre-
ate confusion for future locators and
excavators.
e Duplication and Redundancy: Without
proper integration, GPS data can
become a static, isolated dataset,

prone to becoming stale and outdated.
This creates duplicate records that
require separate management and
updates, increasing administrative
burden and the likelihood of errors.

e Lack of Accountability and Gover-
nance: The critical question of who
owns the risk when a locator relies
on previously collected GPS data that
was inaccurately captured by the LSP
becomes paramount without a clear
framework for data governance and
quality control.

TOWARDS A UNIFIED
VISION: EVERY LOCATE
AS A VALIDATION
OPPORTUNITY

The solution lies in fostering a collab-
orative ecosystem where the dam-
age prevention and GIS worlds work
hand-in-hand to achieve a common
goal: a single, accurate and continuously
updated source of truth for all buried

ISTOCK.COM/SOLSTOCK



infrastructure data. We need a collab-

orative solution leveraging the collective

capabilities to establish a continuous
improvement loop for buried infrastruc-
ture data quality. The core principle is
simple yet powerful: Every utility locate
presents an opportunity to validate and
improve existing GIS records.

This collaborative approach involves:

e Field Verification and Feedback
Loops: When a locator confirms
the accuracy of existing records,
this information should be system-
atically fed back to the infrastructure
owner’s GIS, acting as a direct valida-
tion. Conversely, if a discrepancy is
identified, the locator can capture a
GPS location of the actual utility. This
data is then submitted for review and
integration into the utility’s GIS.

¢ Risk-Based Escalation to SUE: For
significant discrepancies or high-risk
areas, a structured process, poten-
tially leveraging tools like Planview
USL's Damage Prevention Risk
Analysis Tool (DPRAT), should trig-
ger a Subsurface Utility Engineering
(SUE) investigation. SUE services
provide highly accurate mapping of
utilities, and this data should then
be used to update the utility’s GIS,
ensuring data integrity.

e Standardized Spatial Accuracy: To
avoid the pitfalls of varying positional
accuracy, every dataset related to
buried infrastructure should explicitly
include the spatial accuracy of each
asset. This is where standards like the
CSA S250 (or similar provincial/national
standards) become crucial. By docu-
menting the precision and accuracy of
data points, all stakeholders can under-
stand the reliability of the information
they are using. This ensures that even
if a GPS device is precise (giving similar
readings each time), it is also accurate
(close to the true location).

THE ROLE OF Al AND
DIGITAL MAPPING

Artificial intelligence (Al) and advanced
digital mapping platforms are key
enablers in this collaborative future.

street imagery for seamless GIS.

GIS software, such as Planview USL’s
MultiViewer, provides the tools to man-
age and integrate geospatial data from
various sources. While reprojecting
inaccurate data won’t make it accurate
these platforms are essential for ensur-
ing data from different sources can be
viewed and analyzed in a consistent
and spatially accurate manner. The ulti-
mate goal is to move towards a “utility
digital twin,” a comprehensive provincial
hub for utility data that leverages these
advancements.

CONCLUSION

The inaccurate buried infrastructure data
that currently plagues the damage pre-
vention industry is a shared problem,

oJPLANVIEW

Planview’s mobile LiDAR rig in action — capturing ultra-accurate 3D point clouds and 360°

leading to safety risks, project delays and
increased costs. Working in isolation,
with separate GPS locate data compet-
ing with established GIS records, will only
perpetuate confusion and inefficiencies.
By embracing a collaborative ecosystem,
where every locate is seen as an opportu-
nity for data validation and improvement,
and by mandating the inclusion of spatial
accuracy standards like CSA S250, we
can collectively build a single, reliable
source of truth for buried assets. This
unified approach will not only enhance
safety and reduce damages but also pave
the way for a more efficient, technologi-
cally advanced and collaborative future
for all stakeholders in the damage pre-
vention industry and beyond. /bt
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We provide subsurface utility engineering, GIS mapping, asset data
collection, and inspection services for utility infrastructure owners

* SUE: Test pits, utility locates, mapping

* GIS: Data management, analysis, mapping

- Damage Prevention: Multiviewer data sharing platform, proactive
excavation risk scoring, on-site inspections & utility conflict resolution

-
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Al-POWERED ENCROACHMENT

DETECTION:
A SMARTER WAY TO SAFEGUARD
UTILITY CORRIDORS

J.D. Barnes Limited, First Base Solutions Inc., &

OnSite Locates Inc.

tility corridors vary sig-

nificantly in scale and com-

plexity. Some span hundreds

of kilometres, crossing entire
provinces to support high-voltage trans-
mission lines and long-distance oil and
gas infrastructure. Others run through
local municipal easements, carrying
services such as water, wastewater,
stormwater and telecommunications.
Regardless of location or size, all util-
ity corridors must remain clear, secure
and accessible to ensure infrastructure
reliability and public safety.

As land development accelerates
and urban boundaries expand, these
corridors face mounting pressure from
encroachments, some deliberate, oth-
ers unintentional. Traditional inspection
methods often struggle to manage these
risks, particularly across vast or remote
areas. Today, a smarter, scalable and
cost-effective solution is available: com-
bining high-resolution aerial imagery with
artificial intelligence (Al) to proactively
monitor and protect utility corridors.

HIGH-RESOLUTION
IMAGERY AND Al
DETECTION

The process begins with collecting
high-resolution aerial imagery using
fixed-wing aircraft. This method pro-
vides wide-area coverage that is imprac-
tical with ground inspections or drone

nnnnnnnnnn

Aerial imagery collected by First Base Solutions and utility locates by OnSite Locates within

the corridor to support Al-powered encroachment detection.

flights alone. Once captured, the imag-
ery is processed through a trained Al
model designed for land classification.

The Al distinguishes between natu-
ral and man-made features, identifying
buildings, roads, paved areas, utility
structures, excavation activity and con-
struction zones. Natural classifications
include vegetation, tree canopy, water
bodies and bare soil. Attention is paid
to unauthorized homeowner activity,
including sheds, decks, garden beds,

swimming pools or fencing that may
extend into utility corridors and obstruct
access to underground infrastructure.

Al can also detect early signs of
disturbance such as trenching or site
clearing. These areas are automatically
flagged for human review. Professional
analysts then determine whether exist-
ing agreements or legal justifications are
in place, or if the flagged activity repre-
sents an encroachment that needs to
be addressed.



Al-powered detection identified a pool within the utility corridor boundary. Automated
tools help flag issues like this early for professional review.

WHY THIS MATTERS:
SAFETY, RISK MITIGATION,
AND EFFICIENCY
Encroachments can severely impact
access to utility infrastructure, com-
plicating maintenance and delaying
emergency repairs. Because this
detection method is scalable and
repeatable, utility owners can con-
duct seasonal or annual monitoring of
unauthorized activities. This approach
also helps ensure that appropriate per-
mits are in place before work begins
in a corridor.

e Protection of Subsurface and
Surface Utilities: Early identifica-
tion of encroachments helps prevent
costly and dangerous damage to
underground infrastructure, includ-
ing pipelines, sewer lines, fiber optic
cables and above-ground structures
such as transmission towers, vaults
and access roads. Detecting these
issues in advance not only protects
the integrity of utility networks but
also serves as an important commu-
nication tool, informing homeowners
and landowners about the potential
hazards and legal implications of
unauthorized building or modifying
land within the corridor.

e Emergency Readiness: Access to
up-to-date, high-resolution imagery
improves emergency response by

enabling quicker dispatch and clearer
awareness of hazards on site.

e Cost-Effective Oversight at Scale:
Compared to traditional ground inspec-
tions, this approach significantly reduces
monitoring costs per kilometre. It allows
for more frequent reviews, whether sea-
sonal, annual, or post-weather event
using fewer resources.

e Change Detection Monitoring: Each
aerial capture contributes to a grow-
ing digital record. Comparing datasets
over time (e.g., 2023 vs. 2025) provides
insights into land-use changes, recur-
ring risks and development trends. The
system improves with each cycle and
supports integration into GIS or digi-
tal twin platforms, enabling smarter,
data-driven planning.

CLARIFYING
ENCROACHMENT AND
BOUNDARIES WITH
CONFIDENCE

Ensuring accuracy in property boundar-
ies is critical when assessing encroach-
ments. While parcel mapping data is
useful, it may not always align with legal
survey lines. Where encroachments are
suspected, especially near the edge of
a corridor, the expertise of a licensed
Ontario Land Surveyor is essential. Their
role ensures that follow-up actions are
based on legally verified boundaries.

Backyards spilling into the utility corridor: storage
structures and flower beds placed directly over
buried infrastructure, increasing the risk of access
obstruction and damage during future maintenance
or emergencies.

As infrastructure
networks grow and
land pressures
increase, scalable,
data-driven tools
like Al-powered
monitoring will no
longer be optional;
they will become
essential to daily
operations.

A SMARTER FUTURE FOR
CORRIDOR MONITORING
As infrastructure networks grow and
land pressures increase, scalable,
data-driven tools like Al-powered moni-
toring will no longer be optional; they
will become essential to daily opera-
tions. Integrating artificial intelligence
into routine workflows will enable util-
ity managers to proactively manage
risk, streamline inspections and make
faster, more informed decisions. These
advancements are not just beneficial for
regulatory compliance but foundational
to building safer, smarter utility systems
across Ontario and beyond. ifs
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TownVac Ltd.

At Town Vac, we take Our team of highly If you’re looking
pride in providing top- trained and experienced for a hydro vac

notch hydro excavation  professionals is company that puts
services while adhering  committed to maintaining safety first without

to the highest safety a safe working compromising on
standards in the industry. environment at all times. quality and efficiency,
Safety is not just a We invest heavily in look no further than

priority for us; it’s a core  continuous safety training Town Vac Ltd. Contact
value that guides every  and equipment updates  us today to discuss your

aspect of our operations. to stay up-to-date hydro excavation needs

We believe that every with the latest industry ~ and experience the

project, no matter the practices. When you difference that safety-

size, deserves the utmost choose Town Vac, you conscious professionals

care and attention to can rest assured that can make for your 41 6 - 7 9 8 - 7 5 6 6
ensure the well-being of  your project will be project.

our team, clients, and the handled with the utmost f

environment. care and precision. WW W . ro m a e n C e . C O m
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Sagety Tirst, Eficiency Abways!

HOOD EXCAVAC SERVICES

HESI provides expert excavation of underground utilities and
precision potholing through the technology of hydro excavation
Hydro Excavation, Stone Slinger &
HESI provides TURN KEY project solutions including Horizontal Directional Drilling
directional drilling

Servicing the GTA & East 1-866-388-5588

(T) 519-941-5115 = (F) 519-941-4249 .
springgrove.ca

(E) info@hoodexcavac.ca = (W) www.hoodexcavac.ca \
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Products & Services Marketplace

THINK SAFETY.
THINK TERRA TAPE®.

UNDERGROUND WARNING TAPES

Protect - Identify - Locate 4
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We protect your underground utilities.

Reef Industries offers underground warning tape for accurately locating and
preventing damage to valuable underground utility installations.

Features and Benefits

- Continuous protection, identification & location of your underground utility lines

- Minimal installation costs

- Large selection of stock items available

- Can be custom printed with your company name, logo, phone number
and/or message in up to 48 inches wide

Terra Japé .com . (800) 231-6074

DIVISION OF REEF INDUSTRIES, INC.

e USI

©2025 Reef Industries, Inc. TerraTape is a registered trademark of Reef Industries, Inc. 08/25.

You Can Prevent

Pipeline Strikes

Pipeline strikes are one of the most common types of
incidents reported to TSSA annually with more than
2,000 incidents in 2024.

U N D E RG Ro U N D These incidents continue into the fall season after the
spring and summer months when outdoor construction
UTI LI I I Lo CATI N G projects that require digging are at their peak.
OLAMETER PERFORMS OVER Preventing pipeline strikes is a shared responsibility.
825,000 LOCATES ANNUALLY

Take Action. Dig Safe.

Before engaging in any excavation activity, contact

O[a}/}/l e z-e r Ontario One Call to request a locate.

www.tssa.org
Technical Standards and Safety Authority

OLAMETER.COM

Scan for Excavation FAQs
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Subsurface Utility Engineering (SUE)

Contract Inspections

MOC Services - Municipal Consents, Permitting, and 3" Party Markups

Pole Line Inspections and Engineering / ESA / Permit Drawings / Audits / Survey
Manhole / Chamber Inspections

Telecom Cable Network / Civil Design

Specializing in FTTx Design, and EF&I Telecom Solutions

CONTACT US

Andrew Oliveira

Senior Manager

Telecon Design Inc.

M. 416-476-4819

E - andrew.oliveira@telecon.ca

telecon.com
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Utility
Solutions
You Can
Trust

At GTel, we leverage technology to deliver
quality services with accuracy. Through
our best-in-class energy services, we're
doing our part to keep communities

and people safe while protecting critical
utility infrastructure. GTel—built on safety,

backed by experience.

Contact us at customerservice@gtel.ca
to learn how our trusted utility solutions
can support your next project — safely,

efficiently, and with precision.
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