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MS4 Mapping is Not Magic!  
Lessons Learned Updating GIS Mapping

• Framework/Unique Attributes for City of Mobile 

• GIS Stormwater Database Development Timeline

• Stormwater (SW) Mapping Project 

• Pilot Sub-watershed Capacity Analysis Project

• Lessons Learned from SW Mapping & Pilot Project

• Where do we go from here?



Historic City 
Heritage Oak Trees



Historic City 
Historic Maps



Aging Infrastructure
Party USED to go down the drain!



6

AREA CITY-WIDE FLOOD PLAIN OR WETLANDS

Amount of Flood Plain

41,147 acres

36% of City in Flood Plain



Stormwater Features Collection Timeline

Digitize Linen Maps

Linen maps from the 1950’s 
to 2006 were scanned and 
used to enter initial 
stormwater features into a 
GIS layer. 

Total hours – 589.

Map Open Ditches

Open drainage was mapped 

city wide using aerial 

photography and GIS 

planimetric data. 

Total hours – 505.

Field Collection Pilot 
Study

Contracted with GRW to do a 
pilot field survey in the 
downtown area to complete 
development of GIS 
stormwater data schema.

As-Built & Preliminary 
Plans

Engineering plans were used 

in office to enter stormwater 

features into the gis layer.

Total hours – 10,529.

Field Inventory 
Features

City personnel used ESRI 
mobile application Collector 
to field collect and verify 
stormwater features. 

Total hours – 3,424.

Survey Grade Field 
Work

Contracted with GRW to 
adjust location of point 
features to survey grade and 
measure inverts of connecting 
pipes in two project areas.

RESTORE Grant

The City was awarded a 
RESTORE ACT grant in the 
amount of $2.7 million to 
complete the survey-grade 
mapping of stormwater 
features.

2006 - 2007

2007

2008

2009 - 2019

2011 - 2018 2019 - 2023

2019

• Over 162,000 features have been mapped with detailed attributes over the last 13 years. 

• City personnel have dedicated over 15,000 hours in the development of the GIS stormwater database.



A WORK OF ART
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1950’s Linen Map
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MAP OPEN DITCHES
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• 2002 LIDAR data supplemented 

the aerial data in the mapping.
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AS-BUILT PLANS
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1959 Plans
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Catch Basin Inventory

• City maintains approximately 34,000 catch basins 
within our MS4 boundary

• If an Engineering Inspector, GIS Analyst or Public 
Works Operator identifies a new catch basin not in the 
inventory, the location is added into the geodatabase 

• GIS Analysts must review and approve the location 
before it is permanently added into the system



Catch Basin Inspection Areas

• 20-year/5% inspection schedule

• Approximately 179 sq. miles



• FY22: 19,365 CY of material 
was removed from catch 
basins and pipes

Catch Basin Cleaning

• Since FY18 the City has inspected 
and cleaned over 21,383 of a 
total 34,000 catch basins.

• The City has determined that its 
original FY15 inventory of 35,000 
catch basins included 1000 
private catch basins. 
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SW MAPPING DATA COLLECTION DONE BY CATCH BASIN CLEAN ZONES



GPS 
Structure

Complete

Issue

Measure 
Structure

Complete

Issue

• Not found
• Unable to Access

Log in field “GPS Status”

• Clogged
• Collapsed 
• Other 
• Unable to Access

Log Status in field 
“Measure Status” and 
Issue in “Measurement 
Issue”.

Structure condition will 
be forward to public 
works using an online 
map. Public works will 
update condition when 
complete. Contractor 
will return to measure 
structure when 
accessible.

Measure 
Pipe

Complete

Issue

• Clogged
• Collapsed 
• Other 
• Unable to Access

Log Status in field 
“Measure Status” and Issue 
in “Measurement Issue”.

Pipe condition will be 
forward to public works 
using an online map. Public 
works will update condition 
when complete. Contractor 
will return to measure 
pipes when accessible.

Office 
QA/QC

Complete

Issue

City 
Review

Accepted

Issue

Return to contractor 
for correction. 
Contractor will return 
correction for review 
within 30 days.

Contractor Process

Data will be submitted for 
review monthly. The city 
will respond within 30 days 
of submittal.

Workflow Stages for Storm Water Field Survey

Layer: SW Features - Point Layer: SW Features - Line

Contractor will use map 
service provided by City of 
Mobile for field survey and 
final data submittal.

Review / Submittal / Acceptance



GPS LOCATING
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SW MAPPING - STANDARD GPS SURVEY LOCATIONS 
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SW MAPPING - STANDARD GPS SURVEY LOCATIONS 



24

SW MAPPING 
DRAINAGE STRUCTURES – NOT ABLE TO ACCESS

Blind Structures
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Red are pipes 

Blue are open channel

RESULTS OF SW MAPPING PROJECT
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Blue – open ditch

Dark gray – pipes

Red – outfalls

Purple – City SW points

Green – private, etc. SW points

Orange – structural controls

RESULTS OF SW MAPPING PROJECT
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SW MAPPING - DASHBOARD
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NINE-BLOCK PILOT PROJECT

• Sub-watershed Capacity SWMM analysis  

• Identify system-wide issues

• Can partial critical pipe segments be retrofitted or repaired?

• Do capacity issues overlay with 311 calls? 
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NINE-BLOCK PILOT PROJECT
311 CALL TO OVERLAY WITH CAPACITY ANALYSIS

• Compare complaints to pipe segments with issues

• Do they align?  If not, why?



PILOT - CONNECTIVITY MAP



PILOT -DATA ANALYSIS



PILOT - DATA GAP EXAMPLES
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PILOT - STORMCADD MAP
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• Due to data gaps, no analysis was able to be performed.

• If data was to be used for modeling/identifying impervious areas – driveway polygons are 
needed…not only the lines from GIS and aerial mapping.

➢ City GIS team digitized the driveway lines to create polygons.

• Positive byproduct was a deep dive into the data set for small sub-watershed – revealed what 
we already knew….

CONCLUSIONS FROM PILOT PROJECT

The data set is a work in progress.

Accomplishment of the Internal Team & Two (2) Projects:

• Gone from linen maps to current stage - all work done by City personnel except for the SW 
Mapping Project (RESTORE grant), only other outside work was by two (2) pilot projects in small 4-
6 block-areas. 

• Identifying where and how we can acquire more information to make this data even more 
beneficial.

We asked ourselves, why did we have issues encountered?
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LESSONS LEARNED FROM PILOT PROJECT & SW MAPPING

• Pilot project was in the oldest part of the City – Northeast (NE) side with heritage oak trees & 
blind structures.

• NE portion of City is what is not complete.

• NE area has  the most flooding issues. 

• Lack of Historic Data on what private pipes & how many and where pipes tied to the City system

• There may be multiple systems to tie to.

• In the very oldest area of town, we have a few stormwater antiquities…wooden culverts.   

• Existing drainage built to standard of the day – over 300 years old

Issues Unique to Older Areas
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• Tidally influences – all major creeks/rivers outfall to tidally influenced waterways.

➢ Tidal influence complicates data collection.

• Newer areas were built to modern standards – limited blind structures.

• Newer developments post-2010 used modern-day permitting standards.

❖ Minimum vertical and horizontal distance from drainage infrastructure was 
required on permits in City ROW. 

Unexpected CITY-WIDE Issue from SW Mapping Project:  

• Property Owners did not allow access to their fenced back yard (in easements)

LESSONS LEARNED FROM PILOT PROJECT & SW MAPPING

Other Issues CITY-WIDE
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1. Have field confirmation design standards in City ROW are protecting City 
infrastructure.

2. We know data gaps – develop additional projects to bridge the gap.

3. Develop drainage project specifically geared to retrofit the concrete lids with no 
access.

4. Working on Pilot Project to use Ground Penetrating Radar (GPR) to get high-traffic 
and buried structure information.

5. Plan future public education efforts with City Communications department/citizens 
to allow access in their back yards.

WHERE DO WE GO FROM HERE?



Martha Jackson
GIS Analyst III
City of Mobile
marti.byrnes@cityofmobile.org
https://open-government-cityofmobile.hub.arcgis.com

Rosemary Ginn, PE
Assistant City Engineer
City of Mobile
rosemary@cityofmobile.org
www.stormwatermobile.org

Presenter Contact Information
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