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Subsurface Utility Engineering (SUE)

Effective immediately, all new projects approved by the Project Review Committee (PRC) and
anticipated to involve subsurface utility relocations shall include scope and workhour provisions
for the completion of Subsurface Utility Engineering (SUE) Level B during the project design
phase. This requirement applies to all new projects, regardless of whether MassDOT, a
municipality or another entity is responsible for funding the design.

Once the design commences, the District Utility and Constructability Engineer (DUCE) will
determine whether SUE Level B is required upon their initial review of the project. Preferably,
all required SUE Level B work will be performed at the pre-25% or 25% design stage.

The Designer is responsible for performing the required services or for hiring a qualified
subconsultant to perform the required services. The work shall only be performed by qualified
firms. The MassDOT Architects and Engineers Review Board maintains a list of prequalified SUE
firms, which is publicly available on mass.gov (https://www.mass.gov/pregualification-of-
architectural-engineering-firms).

For active designs and other projects approved by the PRC prior to issuance of this directive,
MassDOT recommends the use of appropriate Subsurface Utility Engineering services where
suhsurface utilitv relncatinns are reauired.


Presenter Notes
Presentation Notes
We all understand that existing utilities and conflicts pose many challenges and constraints on our projects, but record plans and survey of surface structures dont necessarily provide the accuracy needed. Advanced test pits during design can be hit or miss (literally) only provide data for specified locations, and often the utility isnt even near where the record says it is. This has resulted in late stage redesigns of drainage systems, late force account and PUC form submissions which can delay the CTD and in extreme cases, the project AD date. Subsurface Utility Engineering or SUE will help our design community to identify those conflicts much earlier with a much higher degree of accuracy. With the Issuance of the SUE Engineering Directive, MassDOT began requiring that our projects include SUE in their scope and for our consultant community to begin thinking about subsurface utility impacts during the Pre-25% design stage. 


How it Started:

Updated Line types, Layers and Callouts

Quality Level Designation
To Scale Linework for Subsurface Utilities

For Subsurface Utility Infrastructure > 12"

Graphical Presentation Easily Distinguishable from
Utility Survey and Record Base Plans

Updates to Ch. 18 of the PDDG


Presenter Notes
Presentation Notes
Shortly after the issuance of this Engineering Directive, we began receiving feedback from our consulting community that more guidance was needed to address the differences between SUE Subconsultant deliverables and MassDOT CAD standards and even discrepancies between Districts. Last year we set out to Standardize how we wanted this new rich data stream to look in our color utility plans. 

Initially, we thought we could get away with updating our CAD standards to provide consistent callouts for Quality Level Designation. Perhaps even updated linetypes to easily denote which utilities had been designated by a qualified SUE contractor as compared to record base plans. Some SUE providers were even using double lines for all subsurface utilities greater than 12” which was in direct conflict with our existing CAD Standard.

Coincidentally, the PDDG was getting a much needed update to several chapters, which inspired us to consider adding these new standards. 

We quickly noted that a “simple” graphical update to our CAD standards was going to be insufficient to address the needs of our consulting community and would not take full advantage of SUE.


Where We're Going:

Utility Cross Sections
Drainage Profiles (Proposed Drainage)

3D Modeling of Subsurface Utilities
2D Option ~ Updated 2D Graphical Standard

Automated Clash Detection

Utility Conflict Matrix


Presenter Notes
Presentation Notes
As we began the work to Standardize SUE presentation within our HWY Plan sets, We identified several new sheets that should be included for projects where SUE will be required. 
Utility Cross Sections
Drainage Profiles
And a 3D Model of Subsurface Utilities which paved the way for automated clash detection and the generation of a Utility Conflict Matrix


Where We're Going:

Updates to the Project Development Workflow:
Pre-25%: Begin Utility Conflict Management

Define min Criteria for SUE Requirements

Pre 25% QL-B Designation with DUCE Coordination at
Scoping

|dentify Constraints Posed by Subsurface Utilities to Better
Inform Design ~ SUE B PRIOR to 25% Submission

lterative Deconfliction
25% Deconfliction using QL-B

Pre-75% in Conjunction with Drainage Design
QL-A Locations


Presenter Notes
Presentation Notes
The on-going project to update chapters of the PDDG and the creation of The Utility Conflict Matrix made us realize that we should take a wholistic approach to Utility Conflict Management and the Project Development process.
We believe Utility Conflict Management should begin during the Pre-25% design stage. We will be defining min criteria for use of SUE on our highway projects, to ensure we are pragmatic in our request for SUE. For example, smaller projects that don’t have subsurface impacts will not require QL-B, while major projects and those with significant drainage work, will most certainly need it. Ultimately the decision to perform SUE falls on each District’s DUCE, but we would like to establish min triggers, perhaps in a Checklist to be completed by the consultant prior to scoping. 

We have also included some language in Chapter 2 of the PDDG outlining what we are calling the Iterative Deconfliction process. Conflicts that can be easily avoided through design changes without sacrificing quality or safety should be attempted prior to 25%. Similarly, between 25 and 75%. Conflicts that cant be avoided through redesign, or more data is required, will serve as locations for QL-A investigation. And once test pits have been completed, designers will need to make another attempt at deconfliction by either threading the needle, or alternate locations where feasible. When conflicts cant be avoided, conflicting utilities should be shown as relocated for the 75% submission. 


Massachusetts Department of Transportation

Next Steps

BETA Testing of the New Template, 3D Model and UCM

Designer(s)/Consulting Firms

Soft Roll Out
Test Template, UCM and Process with Selected Project(s)

Further Refining the Program Before Release


Presenter Notes
Presentation Notes
In the next several months, we will be Beta Testing the new CAD template, 3D Model and UCM. Once we have completed Beta Tests and updated the model as needed, we will select one project to conduct a soft roll out and further test this model. Once we are confident that we have addressed any concerns or ironed out major kinks, we will then release the model to the state and update the relevant chapters in the PDDG. 
Much more to come. If youd like to hear more about this..
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May 6 & 7, 2025 « DCU Center, Worcester, MA

Guy Rezendes, PE Ruben Diaz Jr, EIT
Email: Guy.Rezendes@dot.state.ma.us Email: Ruben.diazjr@dot.state.ma.us



Presenter Notes
Presentation Notes
We hope to be Presenting at this years 2025 Innovation Conference, and if we are presenting, we hope you will join us then and ask us the hard questions. In the mean time, please feel free to reach out to Guy or myself with any comments, concerns questions, or suggestions you may have. This will be a collaborative effort and we value the perspective of our design consultants. 

Thanks for making time for us today. 
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