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— Colorado Revised Statute (C.R.S.) 9-1.5

How the Legislation Applies to
the Excavators and Contractors

Title 9 Safety — Industrial and Commercial
Articlel.5 Excavation Requirements
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— Main Revisions to C.R.S.9-1.5

» For a subsurface utility engineering (SUE)required project, project owners are

required to:

* Notify CO 811 via subsurface utility notification. Subsurface utility engineering notification requires
utility owners to provide records, field mark, or other information to the design team with in 10
businessdays.

* Project owner provides stamped plans depicting utilities at their achieved quality level and
attemptto meet or exceed ASCE 38 Quality Level B and Quality Level A at potential conflicts
with new gravity feed system, OR document reasons why not.

» 811 excavation notice requires utility to mark within two business days (not including day of notice).

« All new underground facilities must be electronically locatable when installed.
e 811 becomestrue one call, Tier Two members must become Tier One members.

» Creation of Underground Damage Prevention Safety Commission.
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— What's The Problem

* Poor Data provided by the utility and pipeline companies
* Records are old, outdated, lost or simply never existed
* Anyrecords that do exist are often of inconsistent quality and content

* Records are in different data formats and often incompatible for sharing
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— New Rules and Mandates

RULES and REGULATIONS
of the
Colorado Department of Transportation

PERTAINING TO ACCOMMODATING UTILITIES IN THE

STATE HIGHWAY RIGHTS OF WAY
2C.C.R.601-18

Effective January 14, 2021

Page 1 of 54

Term #112 Permittee must submit a digital plan and profile to CDOT with the permit number on
cover sheet showing all physical off-sets both horizontal and vertical to all existing utilities, face
of curb, right of way line and surface elevations to include stationing for all installations prior to
any work. This plan must be emailed to the permit project manager and uploaded to the permits
portal under the permit number provided. Data collection and documentation requirements shall
conform to the attached Special Provisions labeled Term #112 and #116 Special Provisions
Section 3.3.4.6.2 and 3.3.4.3 as-constructed/out of service and plan and profile requirements.

Term #116 As-built drawings and digital as-constructed/out of service locations must be
submitted to the Departments GIS database under the permit number provided no later than 45
days following completion of work. The submitted data shall be submitted in accordance with the
attached Special Provisions labeled Term #112 and #116 Special Provisions Section 3.3.4.6.2 and
3.3.4.3 as-constructed/out of service and plan and profile requirements.

COLORADO ks
27 | Department ot Transpersstian

1. Term#116 - Rule 334,62 - COOT Out of Servi
e data

L
P s

f Trimle R (currantve sionis Rish

W rimoern Ao 1.1
W rimoenz 597 8 Up

T mimblesessss fcarent versionis HTMIL Web Browser

m Bl SLar UK b P Resarh ns:i i

5 5



— Utility Source Data Formats within CDOT Right-of-Way

The Process Flow

The process flow for implementation refers to the roles,
responsibilities, procedures, policies and structure of
the process for collecting, combining and sharing 3D
multi-utility data in a central repository (Transparent
Earth). The process provides the framework for
addressing issues such as how CDOT permitting can
be leveraged to require utility company participation
and how the One Call Center can user their existing
locate request process to ensure the data repository
(Transparent Earth) is kept up to date with new
information.

This process also serves as the framework to enable
field and office personnel to leverage data from
multiple different sources inside the PointMan and
Transparent Earth solution.

Data Submitters - DOT, SUE, Utility Company, Designer

GIS Data

Survey Data SUE Data

CADD Files

s

‘/Iniﬂql Data Collection
Secure 3-D Utility via Standard Protocols
Data Access
On-Going Data Collection

via Standard Protocols

Transparent Earth
& PointMan

s

Utility Relocates New Installations One Call Locates | Future Projects

Data Users - DOT, SUE, Utility Company, Designer
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Presenter
Presentation Notes
The Code of Federal Regulations allows utility providers to use our highway right of way to accommodate utilities. 
We have innumerable stakeholders – from our own CDOT backbone fiber and regional utilities to public and private utilities, to homeowner’s associations,  and independent farming or ranching irrigation lines.  Each one of these different users is allowed, by permit, to cross our ROW in some capacity.
Annually we issue over 2000 permits to entities outside of CDOT to install utilities in state highway right of way.  
In the past we collected either the applicant’s design drawings or the applicant’s hand drawn as-built plans and filed them in a cabinet as a record copy.
Historically, we’ve also done a poor job of tracking our own utilities (electric and fiber) in our own ROW, not only relying on employee recollection of what is installed where, but also straining our resources when we need utility designations (locates) for constructions projects.  
Maybe your agency is similar to how ours was – a few individuals know where everything is and they’re very close to retiring…
Overall, these are not the best scenarios for agencies.  We need to have a solid understanding of what utilities are in our ROW and be able to convey that to the Utility Permit Applicant, the private sector engineer, or our own internal engineering design residencies so they can all make informed design decisions early on in their design process….
….And that takes us to our mobile application and desk top solution - which provide accurate survey grade information to a cloud based database assessable to anyone at anytime.  
And we have new technologies coming in which require different infrastructure than we currently have and require many more 





— The Solution

Mobile

EP)ntan

GPS Receiver
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— GIS & Surve

High Accuracy GIS
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— CDOT Accuracy Requirement — 2 cm

s

GPS EPSG: 6318 - NAD83(2011)
Geoid: GEOID18

Revr Type: R8-3, 5238496826 Trimble
GPS Date: 06/15/2020

GPS Time: 03:28 PM

Accuracy: 0.0346 ft

Horz Prec: 0.772430539131165 hdop
Fix Type: RTK

Diff Age: 1

Vert Accur: 0.0546 ft

Vert Prec: 1.37835502624512 vdop
Satellites: 12

Std Dev: 0.149004535290228

Revr Type: Base_1

GPS Date: 07/30/2020
GPS Time: 09:50 AM
Accuracy: 0.0464 ft
Horz Prec: 0.6 hdop
Fix Type: RTK

Diff Age: 1

Vert Accur: 0.0328 ft

Vert Prec: 1 vdop

PAIg||B13po]

Satellites: 22
Std Dev: 0.0718655048435563
Antenna: 6.1401 ft

Method: As-Found
Quality Level: QLB Antenna: 6.7598 ft

Locator: vLoc3-Pro_1152320 : 3 ) Latitude: 39.0778530191028
Depth: 1.8241 ft ¢ : Longitude: -108.634709747386
Current: 1mA | Altitude: 4657.8739 ft
Frequency: 83077 Hz = Elps Altitude:  4602.2781 ft
Elevation: 4651.114 ft
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— High Accuracy GIS Data for Engineering Design
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- Pre-construction Deliverables

MicroStation (CADD)
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Final Deliverable
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— Construction Observation Reporting

"8 IMG_1564769796.jpg

Construction and Inspection Form

DAILY INSPECTION LOG
UPRR Folder # City State
Craft, David
Date Construction Day SHIFT/BILLING HOURS
Nov 02, 2018 NIGHT / 8.0
START TIME END TIME Miles Driven

TEMP PRECIPITATION
31 - 48F

DAILY ACTIVITY

1730 do daily paperwork and review SGM surveyors report from last night and inspect the work area from
last night.

1800 job briefing with UP EIC Mike Church, Granite Construction crew, SGM surveyors, Your Way safety
services and Parsons Engineering

1840 begin excavating for last 2 squished pipes

2100 finished excavating for pipes and cleaning out the storm drain manhole.

2200 1st pipe is set, had to cut out the manhole for next piece of pipe to fix.

2307 last squished pipe section is in place in the storm drain manhole and begin grouting

2340 begin excavating for last storm drain manhole on the west end of the 15" pipe

0045 storm drain manhole set
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— Construction Observation Reporting Photo Record

PHOTOS AND DESCRIPTIONS
Digging out for 1st squished pipe 1st pipe connects to manhole

Pipes #3 & #
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— CDOT Project Level Data Capture

EF)ntMan
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— Utilities and As-built Records

Rprin [0

& Main Dashboard

Red data points indicate new o
3-D as-built information. Gaps
in data collected are easily 5 o
identifiable.
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— CDOT Damage Prevention Protocol

CDOT’s custom eLocate Form (APl connection to
CO0811 OnecCall Center) Damage prevention
forms geospatially available for tracking dig niMCln'
permits within CDOT’s mobile application -
(PointMan). CDOT’s contractor feels this
technology has saved over 100 utility strikes on
this project alone.

& Main Dashboard

Public Awarer

= Local\PointMan W

P JintMan ¢FORM

General Information

Emergency Response

¢ Land Projects

Location of Excavation: | 0170

Purpose of Excavation: |El.l-_r:<:nNum| MEW Incidens
Start Date: ! 104/2m9 Expacted Complation Date: | 10/6/2019 | Field Data Collection

Depth: |“’ Width: | 60 Length: | 4000° | ® Communcations

Locate Service Notification

Tickat Number: | A926702284-00A
Date Requested: | %/24/2019 25| Requested By: | HAYLEE RADEKE
Description: FROM S/E MOST INTERSECT LOC E/ APX 2200FT TO INTEI

Pre-Work Checklist

s & Foreman's this section is complete

Are ol utilities shown on drawings marked in field? \'n@ Na'
Are all relocations and installed utilities accounted for? \‘ei@ Mo

Has a blind sweep been performed using locating device? \'m@ No' !

Have you field ion for unk utilities? \‘es@ Nel )}
[Have all utilities been potholed according to policy? \'es@ No ! !
Are utilities protected from being crushed by equipment? \’u@ No' )
Does the crew understand the 3ft, hand dig policy? Yes (®) o
Are updated utility drawing and necessary as-builts attached? | yes @ No ! |
Has the Hazard Analysis been reviewed? Yes (8) No
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— Photos and Sketches

» Take photos to record where the lines were located

* Add any notes using voice-to-text

* Use satellite imagery to provide a sketch of where
the lines were located
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— What is Next?

Leveraging the advancements in
technology to provide a 3-dimensional view
of the precise location of the buried utilities
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— Newest Technology
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— Augmented Reality
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— Excavation Guidance
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— Mapping the Underground
Thank youl!

Q&A
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