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Agenda

* Purpose and Needs

* History of Drainage Mapping Effort
* Pilot (consultant) Mapping Effort
* Internal Mapping

* Drainage Mapping Guide Overview
* Lessons Learned
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Purpose and Needs

* Asset Management

* QOperations & Maintenance Tracking
* Resiliency

« Spill Response

« EPAMS4 Permit Compliance

« TMDL Water Quality Tracking
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History of Drainage Mapping Effort

Key Events

2003 =g= ——
—— Initial Mapping of Drainage Outfalls

2008+ —

2017 4+ Digitized .Lidar effort for m:fmholes

and inlets, SCM Mapping
2021 ¥ )
—___ Consultant Pilot Mapping Effort * Guide developed!

2027 =g
2023 ___ MassDOT Internal Mapping Effort
2026 e — Consultant and Internal Mapping
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Pilot Mapping Effort

* Pilot mapping 2021-2022
* 4 consultants, 11 towns
» Desktop digitizing and field
mapping
* ~400 miles mapped

« Waltham

* Arlington

« Westwood

« Canton

* Winchester

* Belmont

« Watertown

* Norwood

 Woburn
SO0 Burlington
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Internal Mapping Effort

* Internal (MassDOQOT) staff mapping 2022-present

« Team of up to 4-8 part time mappers at any given time
* Entry level
» Co-ops
* Interns (georeferencing)

« Third party QA/QC

« ~350 miles mapped
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Drainage Mapping Guide Overview

Table of Contents

Overview

Approach to Statewide Mapping
Desktop Mapping Approach
Field Mapping Approach
Quality Review

Appendices

Appendix A — Database Field and Domain
Descriptions

Appendix B - Example Mapping Scenarios
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Drainage Mapping Guide Overview

Related Tables:

Inlet Inspection Form

Manhole Inspection Form

B SCM Inspection Form
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Conveyance Inspection Form

Stormwater Discharge Point Inspection Form

Misc Structure Inspection Form

Feature Classes:

Stormwater Discharge Points

{) Outletto SCM
* Locations where stormwater exists a stormwater system.

o Standard Outfall - .
* Point are typically found at the end of closed conveyances.

’ Other

W inlet

B Other * Locations where stormwater runoff enters a stormwater
O Outlet Control Structure conveyance.

B Scupper

® Drainage . .
* Identifies locations of manholes, often located where closed

® Combined sewer . .
conveyance systems come together or change direction.

® Other

Stormwater Control Measures

ﬁ * Identifies any practice or facility thatimproves, retains
or manages stormwater.

Conveyance

—— Pipe
Swale/Ditch .
T * ldentifies the conveyance or flow paths of stormwater.

—— Other

Miscellaneous

+ Sediment Foreba

¥ Check Dam * Identifies miscellaneous stormwater assets that do not fall
+ Auxiliary Spillway within the description of other feature classes.
% Other

Interconnections

* ldentifies locations MassDOT
and another MS4 system interconnect. 8
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MassDOT Mapping Approach

ArcGIS Online ArcGIS Pro ArcGIS Pro ArcGIS Pro Field Maps App ArcGIS Pro
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Desktop Mapping - Georeferencing

Map  Insert  Analysis  View  Edit  Imagery Share  ArcHydro  Appearance  Data

o 4 4 g

-
U

. . ?
[ ] I O I P | a S I to Auto import  Add Control Transformation Control fove as Close
l I I I t I I I l I I Georeference Control Points  Points - © Reset Point Table ew Georeference
Adjust Review Save Close

ArcGIS Pro
» Georeferencing using:
* Rescale tool
» Control Points

[uau0)

Geoprocessing

© Rescale @®
Parameters Environments 7
Input Raster
006821 HWY0008.tif ®

Output Raster Dataset
<006821HWYO0008_Rescale.tif

X Scale Factor 0.88428

* Y Scale Factor 0.8344
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Create Features

®© Active Template =

Desktop Mapping - Digitization

« Step by step instructions on 8/

Enter attributes for features you are about to create.

.
how to T
. Create Features v 2 x l i exington

- Start creating feature e — = f:f:wmw'
- Create geometry “canvemnc T m————
* Include attribute information “
» Update existing features — e

- Reviews best practices: S i
* Snapping o

& Auxiliary Spillway Link to Record Plans  <Null>

* Flow direction oui fesions [
.

« Assigning correct coordinate
systems

o efc
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Field Mapping Approach

* Field Maps App
» Updating existing data
 Creating new data in field
 Creating inspection records
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Quality Control - Versioning

* Versioning allows editors to work isolated within their own version of
the geodatabase and across multiple edit sessions

» This allows review of the data before it is published to the final

geodatabase
,v

Change Version O X

swAssets

Filter by name: Filter by owner:

s o A
4 sge.DEFAULI

portaladmin.TetraTech
portaladmin.BSC
portaladmin.VHB
portaladmin.|90

portaladmin.|90_2
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Quality Control — Review Process

] Bookmarks v o X

Mapper performs self review 7 o=

Mapper notifies Reviewer - : MassDOT Drainage Mapping Versioning £
P Global Comment: EH-01
1 1 > Global Comment: EH-02
Reviewer performs review e

P Global Comment: EH-04
P Global Comment: EH-05

P Local Global Comment: EH-03
b EH-01
l

Reviewer sends comments
via bookmarks
EH-02

Mapper addresses comments |
via bookmarks b EH-04

P EH-05
Back checks done as ot
necessary : EH-10

> EH-09
> EH-07
Reviewer “reconciles” and b EH-08

P EH-11

“posts” version to database o

) 2

P EH-14

P EH-15 v

Contents | Bookmarks
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Appendix A: Database Organization

 Roadmap to how to structure your database (fields and domains)

Massachusetts Department of Transportation

/’) massDOT

Highway Division

Inlets
Inlets
Alias Type Source Domain Description Length
Asset ID TEXT Auto (MassDO Unique MassDOT identifier generated when a new feature is created 20
Associated SCM ID TEXT Mapping Unique MassDOT identifier for the SCM with which the feature is associated 20
Professional (if applicable).
Towr TEXT Auto (MassDOT Name of the Massachusetts Town the feature is located withir 0
District TEXT District ) of the MassDOT re is located with 10
Road TEXT D mmatic Operations and 255
Roadway Type TEXT AassDOT POMP be | as part of the Programmatic Operations and 55
RoadwayType Maintenance Plan
Location* TEXT Mapping Location Approximate location description of structure relative to roadway (e.g., lane 25
Professional number, shoulder, median, sidewalk etc.)
List of Domains
Domain Name Data Type | Domain Type | Coded Value Coded Value Description
Action TEXT CODED None None
Inspection Inspection
Repair Repair
Cleaning Cleaning
Replacement Replacement
Inspection and Cleaning Inspection and Cleaning
Condition_1 TEXT CODED Good - inspect within 2 years Good - inspect within 2 years
Fair - inspect within 1 year Fair - inspect within 1 year
Poor - requires maintenance Poor - requires maintenance
Failing —requires immediate action Failing —requires immediate action
DataSource TEXT CODED Field Observation Field Observation
External Data Source External Data Source
Lidar Digitized 2017 Lidar Digitized 2017
Record Plans Record Plans

3/18/2026
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Appendix B: Example Mapping Scenarios

Stormwater Control Measures
How to map... .

Swale with Check Dams

..and more!
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Paved Waterways
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Mapping Progress Tracker

* Polygon layer that tracks mapping assignments spatially

« Also allows for mappers/reviewers to “tag” the status of their
review/mapping

Contents v X ‘E MassDOT Drainage Mapping Versioning X

Y

Drawing Order

b
b

4

4 (V] 851-477 Sheet 38.tif 1»132196 M kel 71.2603311°W 41.9714942°N v

Search L v
0K /B ..

@ Other ~
] Miscellaneous Structure
] Links
] Conveyance
ig- Mapping Progress Tracker
Ready to Be Assigned
In Progress
Review Pending
Review Comments Sent
Follow Up Needed
Substantially Complete
Complete
Assigned
Unassigned
Other
" Interconnections

Bridges Inventory

Culvert Inventory

Road Inventory

NHD Flowline

Town Boundaries

Highway Districts

Value [E Mapping Progress Tracker X
1 J
. " Field: [ B selection: Ug <7 5 & @ & Highlighted: =
0
. ) Mapper Name 4 Mapper Email Mapping Start Date Mapping Finish Date Mapping Status Mapping Comments Follow Up Notes
851-477_Sheet 40.tif
b(7] 851-477_Sheet 42.tif 1 I’ Emily emily. 10/11/2024 12/3/2024 Complete <Null> <Null>

3/18/2026

17



aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

/’ maSSDOT

Lessons Learned

 Prioritize desktop mapping over field mapping

» Track progress early and often — build a system
« QA/QC takes longer than you think

* Plan sorting is time consuming but essential

« Don't reinvent the wheel — adapt our guide for your
own use!
« If you do make your own guide — adapt as necessary

3/18/2026 18
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Thank you!

For a Copy of the Guide or Other Questions Please Contact:

Maria Briones
Stormwater Management Unit Supervisor
Maria.b.briones@dot.state.ma.us

Emily Hargreaves
Environmental Analyst Ill
Emily.Hargreaves@dot.state.ma.us

MassDOT Stormwater Unit Webpage:
https://www.mass.gov/info-details/stormwater-management-unit
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