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Inventory Timeline 
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SWM Act of 2007 
Implementation -
Inventory Increases 
Begin 2012

TMDL 
Implementation -
Inventory Increases 
Begin 2013

2A Grass Swale 
Implementation -
Inventory 
Increases Begin 
2015
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Program Structure
Engineering

Action Rating
Remediation Work Orders

Retrofit Design

Construction
As-Built Certification

Remediation 
Verification

Operations
Minor Maintenance

Routine Maintenance 
Procedures

Future Focus
Business Process 

Improvements
Sharing 

Research

Planning
Data Management

Inventory
Inspections & 

Performance  Rating



5

 Initial Information
Design Plans
Reports

 Turns into Data as a SWM facility 
number (SWMFAC#)
 Specifications
MOUs
 Agreements
 Effectiveness of Treatment
 Removal Results

Taking Information and Generating Data – THEN and NOW
Planning
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 Additional Information
 Specifications
MOUs
 Agreements
 Effectiveness of 

Treatment
 Removal Results

 Retrofits and 
Enhancements

Taking Information and Generating Data – THEN and NOW
Planning
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 BMP Inventory
 BMP ID Number
 In Stream
 Location
 Road Name
 Fence
 Dam

 BMP Inspection
 BMP ID Number

 33 Inspection 
Parameters for Triennial
 Debris
 Inflow Conditions
 Vegetation
 Ponding
 Access
 Mowability
 Emergency Spillway
 Orifice
 Riser
 Outfall
 Other inspection 

protocols for annual, as 
built and emergency 
inspections

Planning
SWM Facility Inventory and Inspections - THEN
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 Technology Now
 Customized Off the 

Shelf Solution
Use Tablet 

Technology 
Survey 1-2-3, 

ArcCollector
Additional form 

configuration

Planning
SWM Facility Inventory and Inspections – and NOW
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 Technology Now
 New Features
Smart Photo 

Requirements
Long Comment Fields
Embedded Image 

Guide
 Office tools for data 

management

Planning
SWM Facility Inventory and Inspections – and NOW
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 Technology Now
 Additional Support Data 

Gathering Tools
SWM Inspection 

Tracker
Tracker Dashboard
Access Point Tracker

Planning
SWM Facility Inventory and Inspections – and NOW
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 Office tools for data 
management
 Iterative process to 

verify inspections 
against parameters
Sync Inspections
Validate Field Changes
Submit for Review
Connecting and 

Watermarking Photos
QA/QC

Planning
SWM Facility Inventory and Inspections – and NOW
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 MDOT SHA Staff Take 
Over
 Training Inspectors
Classroom
Field Experience

 Training Office Staff
 Preparation
 QA/QC and Data 

Management

Planning
SWM Facility Inventory and Inspections – Training
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 Inspection Photos and Reports
 eGIS Upgrades

Action Ratings – THEN and NOW
Engineering
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 Batch Ratings
Action Ratings – Soon

Engineering



15

 Traditional Reporting and Needs 
 BMP Maintenance  Report 

 Based on additional field assessment once 
assigned

 Location Map
 Maintenance Work Order
 Maintenance Plan
 Cost Estimate
 As Built Plans and Details

 Developed in approximately 16 manhours

Engineering
Remediation Work Order Design – THEN
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 Traditional Permit Requirements
 MDOT SHA General Permit Allowed

 Clearing & Grubbing
 Sediment Removal
 Slope and Structural Repairs
 Pipe Cleaning
 Facility Dredging

Average Number of Facilities 
Maintained Annually ~100 

Engineering
Remediation Work Order Design – THEN
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 Standardized 
Templates Include
 Based on additional 

field assessment once 
assigned

 Location Map
 Erosion/Sediment 

Control General Notes, 
Details, Sequence of 
Construction

 Standard language for 
Sequence of 
Construction

Engineering
Remediation Work Order Design –NOW
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 Standardized 
Templates Include 
 Erosion Sediment 

Control Exhibits
 Detailed Design Plan 

Blow Up

Engineering
Remediation Work Order Design –NOW
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 Standardized Templates Include 
 Remediation Figures 
 Standard language for Remediation 

Action Lists

Engineering
Remediation Work Order Design –NOW
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 Standardized Templates Include 
 Remediation Figures 
 Standard language for Remediation 

Action Lists

Engineering
Remediation Work Order Design –NOW
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 Standardized Templates Include 
 As Built Plans
 Remediation Verification Form
 Maintenance of Traffic

Engineering
Remediation Work Order Design –NOW
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 Standardized Templates 
Include 
 Appendix

 Inspection Report
 Photo Location Map
 Inspection Photos

 Development Time 64 hours

Engineering
Remediation Work Order Design –NOW
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 Inspection Parameters for Work 
Orders
 Most frequently asked question during 

first inspection training
 More in depth – 93 parameters
 Additional construction information
 Smart Excel

 Plans for Additional Survey 123 and 
ArcCollector surveys

Engineering
Remediation Work Order Design –NOW and SOON
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 Current Permit Requirements 
 MDOT SHA General Permit Pending

 Brush and Woody Vegetation Clearing only 
up to 4” DBH allowed

 Sediment Removal
 Pipe Cleaning
 Facility Dredging

Facilities Maintained 
2017    ~8
2018    ~4
2019    ~37
2020    ~4

 Additional Permits needed for:
 JPA
 Roadside Tree
 AASCD 
 Critical Area
 SLOA

Remediation/Retrofit Tracking - THEN
Engineering
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 Updated Permit Tracking for project development
Remediation/Retrofit Tracking - NOW

Engineering

 46 Parameters
 Initiation Date
 Design Status
 Various Permit 

Statuses
 Dates of 

Construction
 Contractor
 Costs
 As-Built / 

Remediation 
Verification 
Complete

 Overall Status
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Construction
Contract Types – THEN and NOW

 Historically Many Types 
of Contracts have been 
used
 Bid-Build
 Design-Build
 Memorandum of 

Understanding
 Area Wide

 Time and Materials
 Bid Item
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Operations

Data Sharing with Maintenance Staff
 Provides Planning Opportunities
 Budget Decisions

Routine and Minor Maintenance – Then and Now

Total      8,056
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SWM Facility Routine 
Maintenance Manuals
Physical Copies 

Provided
PDF and CDs Provided
Available On-Line

Can be Found ON-LINE at: 
https://www.roads.maryland.gov/Index.aspx?PageId=363

Operations
Routine Maintenance Procedures – THEN and NOW

Distric
t Shop Name

Date Manual 
Received/Anticipated

1 Cambridge October 2017
1 Princess Anne October 2017
1 Salisbury September 2017
1 Snow Hill October 2017
2 Centerville October 2017
2 Chestertown October 2017
2 Denton October 2017
2 Easton October 2017
2 Elkton April 2016
3 Fairland April 2016
3 Gaithersburg April 2016
3 Laurel April 2016
3 Marlboro April 2016

Total Distributed to 
date

6

https://www.roads.maryland.gov/Index.aspx?PageId=363
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Sorting the Information in the Manual
Types of SWM Facilities
Dry Pond
Wet Pond
 Infiltration Facility
Filtration Facility
Bio-Swale
Turfgrass Facility–follow standard turfgrass 

maintenance guidelines 

Operations
Routine Maintenance Procedures – NOW and SOON
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Standard Template 
 Description
 Schematic
 Example Photos
Mowing 

Guidelines
 Schedule

Operations
Routine Maintenance Procedures – NOW and SOON
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Operations

Dry Pond
 Should hold runoff temporarily and release fully.  

Generally, appears as a grass basin with no 
permanent pool of water.

 Verify facility is not holding water after 72 
hours and report if found

Routine Maintenance Procedures – NOW and SOON
Wet Pond

 Should hold a certain amount of runoff 
permanently.  Generally, includes a grass 
embankment and unmowed 15-foot aquatic 
perimeter around a pool of water.

 Verify that pond drain opening in the riser is 
completely sealed
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Operations
Routine Maintenance Procedures – NOW and SOON

Filtration Facility
 Should release runoff thru a filter bed in order to 

be carried away by underdrains.  Generally include 
cleanouts above the surface and may be fully 
vegetated or mulched 

 Facility type very prone to clogs at outflows or 
underdrains and leaf/sediment/debris build up at 
bottom. 

Infiltration Facility
 Should release runoff thru media in order to soak 

into the ground directly.  These may be ditches or 
basins and have grass or stone bottoms with an 
observation well.

 Facility type very prone to clogs at outflows and 
leaf/sediment/debris build up at bottom

Bio-Swale
 Specific type of filtration facility located in a ditch.  

Generally, includes check dams along the length to 
create temporary ponding.  Functionally similar to Dry 
Swales.

 Facility type very prone to clogs at outflows or 
underdrains and leaf/sediment/debris build up at 
bottom. 
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Operations

Dry Facilities
 6-inch mowing height
 Limits vary

Routine Maintenance Procedures – NOW and SOON

Wet Facilities
 6-inch mowing height
 Wet Vegetation Zone

Filtration Facilities – Coming Soon to a Manual Near You

Dry Linear Facilities
 6-inch mowing height bottom only
 Turfgrass Mowing Zone

Wet Linear Facilities
 No mowing in Aquatic Area
 Turfgrass Mowing Zone
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Operations
Routine Maintenance Procedures – NOW and SOON

 Work Schedule Summaries
 Spring Maintenance

 March 15-May 15
 Fall Maintenance

 Sept. 15 – Dec 15
 Work Description
 Needed Equipment and 

Materials
 Notes and Troubleshooting
 Common Problem List
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Identify and Solve Common Problems - Erosion
 Very common problem especially along ditches or embankments.   Can occur  when soils are 

not properly compacted or vegetation doesn’t establish.  Small problems can become large if 
not treated quickly.

Problem Solution
Minor Erosion Fill eroded area with Furnished Topsoil as necessary to restore the 

original ground surface.  If it is adjacent to existing rip rap, stabilize  with 
Class I.  Otherwise, re-seed with Turfgrass Seed Mix and Type ‘A’ Matting.

Major Erosion Report to HHD

Operations
Routine Maintenance Procedures – NOW and SOON
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Identify and Solve Common Problems – Sediment Accumulation
 Sediment accumulation can be a major problem because it slows infiltration and other functions.  

If found sediment should be removed from forebays, outfalls and other areas around SWMFACs

Problem Solution
Minor Sediment Accumulation Remove minor sediment accumulated with a shovel.  If necessary, re-

seed the area with Turfgrass Seed Mix and Type ‘A’ Matting

Major Sediment Accumulation Report to HHD

Operations
Routine Maintenance Procedures – NOW and SOON
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Identify and Solve Common Problems – Lack of Vegetation
 Most commonly identified by areas of bare soil and is a problem because it leads to erosion 

which leads to sediment accumulation.  Small areas a common and easily remedied, large areas 
could be a larger issue.

Problem Solution
Small Area of Bare Soil Re-seed the bare area with Turfgrass Seed Mix and Type ‘A’ Matting

Large Area of Bare Soil Report to HHD

Operations
Routine Maintenance Procedures – NOW and SOON
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Identify and Solve Common Problems – Excess  Vegetation
 Excess  vegetation causes major issues of blocking pipes, structures and weirs; interfering with filter 

media; interfering with inspection routes and access; and decreasing available storage volume.

Problem Solution
Excess Vegetation Clear the vegetation with a weed Trimmer

Operations
Routine Maintenance Procedures – NOW and SOON
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Identify and Solve Common Problems – Structure Damage
 Large debris, ice, soil settlement or other issues can cause damage to end structures, pipes, observation wells.  

Structure and pipe maintenance is important to ensure  proper water collection and conveyance.

Problem Solution
Damaged or deteriorated structure 
or pipe

Report to Resident Maintenance Engineer to determine how to repair

Operations
Routine Maintenance Procedures – NOW and SOON
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Identify and Solve Common Problems – Unstable Embankment
 Failure of an embankment which holds water in the facility can result in water escaping in problematic  ways and not managing

flooding as needed.  Identifying potential problems  such as soft spots, depressions, seepage, erosion and holes is  very important.

Problem Solution

Animal Burrows or 
Other Holes

Mud-pack using 9 parts subsoil and 1 part cement in a 
mud-like slurry. Place a 24-inch long 6-in. diameter 
smooth pipe vertically into the hole with a tight fit. 
Pour slurry until full, then remove pipe. Tamp opening 
with subsoil and compact. Cover tamped area with 2 in. 
topsoil and permanently stabilize.

Minor Erosion Fill eroded area with Furnished Topsoil as necessary to 
restore the original ground surface.  If it is adjacent to 
existing rip rap, stabilize  with Class I.  Otherwise, re-
seed with Turfgrass Seed Mix and Type ‘A’ Matting

Soft Spots, Depressions, 
Seepage or Other 
Problems

Report to HHD

Operations
Routine Maintenance Procedures – NOW and SOON
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Identify and Solve Common Problems – Excess Ponding
 Except Wet Ponds, all other facilities should not have water visible 72  hours after a rain event.   Ponding  shows that outflow structures 

may be clogged; sediment or debris has clogged filter materials or underdrains are blocked.  Even once resolved these issues should be 
reported to HHD.

Problem Solution

Outflow Points are 
Clogged

Clear clogs in or obstruction to the 
outflow point(s)

Leaves/Sediment/D
ebris has 
Accumulated in 
Facility Bottom

Remove minor leaf/sediment/debris 
buildup from the bottom of the facility.  
Report major buildup to HHD.

Underdrain is 
Blocked

Clean out the underdrain with a vacuum 
truck

Filter Media is 
Clogged or 
Compacted or 
Other Problem

Report to HHD

Operations
Routine Maintenance Procedures – NOW and SOON
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New GIS Applications
 Much more overlaid information
Drainage Complaint Data
Crash Data from excess water
Property Information
 TMDL Planning from OED
 Soils Information
Watershed Boundaries
Roadway Projects
Contract Information
 Sea Level Rise Investigations
 Tree Conflict Studies

Future Focus
Business Process Improvements
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Future Focus
Business Process Improvements

 SWM Facility Inspection Tracker
 Daily Live Progress Updates
 Dashboard of Inspection Ratings

 Outfall Inspection Program
 Dam Inspection Program
 Video Pipe Inspection for Drainage Inspection
 CMP Pipes are Aging and Failing and 

Disrupting our Roadway System.
 A Proactive and Less Reactive Approach

 Water Quality Bank Tracking
 Tracks amount of amounts of impervious 

managed or treated for WQ in acres
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More than JUST the Database
 New File Organization
 Search Tools
Database Sharing 

Tools thru On-Line 
Platforms

Future Focus
Sharing
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Data strengths/gaps vary per sub-category
a. SWMFAC - Strong  with few gaps and updated daily
b. Drainage – Medium with major gaps and updated annually
c. Outfalls – Medium with major gaps updated quarterly
d. Dams  - Strong with few gaps and updated annually

All aspects require better maintenance tracking and operations 
training materials.

 $-
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Capital Needs SOGR Forecast: Drainage

Gap TOTAL SOGR Backlog + Preservation TOTAL SOGR Annual 6 Year Average CTP 6-year average

Future Focus
Asset Management Expertise
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Future Focus
Asset Management Expertise
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Kiona A. Leah, P.E.
kleah@mdot.Maryland.gov

410-545-8044

Contact Me

mailto:kleah@mdot.Maryland.gov
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