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Current State of the Program in USVI

Program plan
Ordinance
Design guidelines
Development review process
Inspection for permanent controls
Maintenance
Enforcement
Tracking, monitoring & evaluation
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Program Planning at Various Scales



Some Possible USVI Stormwater 
Management Objectives…

Treat rainfall as a resource (and runoff as a 
waste)
Promote recharge rates to replenish 
groundwater resources
Keep pollutants from entering groundwater
Save topsoil
Keep sediment and pollutants out of coral 
reefs
Reduce / prevent gut erosion
Prevent serious floods
Reduce costs



Post-Construction Program Self-Audit

Intended to assess your post-
construction program’s existing status 
and map out a future course and 
program direction
Audit considers three subgroups:
– Group A – Initiating the Program
– Group B – Enhancing the Program
– Group C – Advancing the Program



Program Self-Audit Example



Program Self-Audit Example
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Ordinance Decisions

What existing authority do you have?
Should you include credits for Better 
Site Design?
Do you need to include special criteria 
to address specific watershed concerns?
Do you have a stormwater design 
manual to refer to?



Elements of a post-construction 
ordinance

General Provisions
Definitions
Permit Procedures and Requirements
Post-Development Performance Criteria for 
Stormwater Management
Construction Inspection for Permanent 
Stormwater Practices
Ongoing Maintenance for Stormwater 
Practices
Violations, Enforcement, and Penalties



Get the Public Involved in Ordinance 
Development and Adoption

Focus groups / stormwater committee
Public outreach strategy



Example: WASH Template Ordinance 

Requires final inspection and certificate 
to installation per final design 
Inspection and maintenance agreement 
required
Includes right of entry and enforcement 
provisions
http://bcn.boulder.co.us/basin/wash/
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If you don’t have a good plan…



Development of Stormwater 
Design Standards / Ordinance

Used by both the development 
community and local government plan 
reviewers and engineers
Sets minimally acceptable stormwater 
practices and sizing criteria
Primary opportunity to include water 
quality benefits in projects



Maryland Stormwater Manual

Includes Unified Stormwater Sizing Criteria
– Water Quality Volume (WQv)
– Recharge Volume (Rev)
– Channel Protection Volume (Cpv)
– Overbank Flood Protection (Qpx)
– Extreme Flood Protection (Qf)

Also includes stormwater credits for 
innovative site planning
http://www.mde.state.md.us/Programs/
WaterPrograms/SedimentandStormwater/ 
stormwater_design/index.asp



Eastern/Western Washington 
Stormwater Manuals

Stormwater Management Manuals for Eastern 
and Western Washington
Requires continuous simulation modeling to 
size BMPs
Western WA Manual in 5 volumes:
– Minimum Tech. Requirements and Site Planning
– Construction
– Hydrologic Analysis and Flow Control Design/BMPs
– Source Control BMPs
– Runoff Treatment BMPs

http://www.ecy.wa.gov/programs/wq/stormw
ater/tech.html



City of Los Angeles – BMP Manual
http://www.lastormwater.org/WPD/download/partb.htm



BMP selection table by pollutant



Ventura Technical Guidance Manual for 
Stormwater Quality Control Measures
http://www.vcstormwater.org/tech-man1-03.pdf



Consider addressing specific 
activities on project plans

Vehicle or equipment fueling areas
Vehicle or equipment maintenance areas, 
including washing and repair
Commercial or industrial waste handling or 
storage
Outdoor handling or storage of hazardous 
materials
Outdoor manufacturing areas
Outdoor food handling or processing
Outdoor animal care, confinement, or slaughter
Outdoor horticulture activities



Include Source Control BMPs, not 
just Treatment Controls

Control Peak Stormwater Runoff Discharge Rates
Conserve Natural Areas
Minimize Stormwater Pollutants of Concern
Protect Slopes & Channels
Provide Storm Drain System Stenciling & Signage
Properly Design Outdoor Material Storage Areas
Properly Design Trash Storage Areas
Provide Proof of Ongoing BMP Maintenance
Properly Design Loading/Unloading Dock Areas
Properly Design Repair/Maintenance Bays
Properly Design Vehicle/Equipment/Accessory Wash Areas
Properly Design Fueling Area
Properly Design Parking Area
Properly Design to Limit Oil Contamination and Perform 
Maintenance
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Process for Review and Approval 
of Stormwater Plans

Review will be based on local 
stormwater design standards
Process for plan review & approval 
should be documented
Review both construction and post-
construction plans
Address requirements for long-term 
operation & maintenance during review



Tips for Improving the Plan 
Review Process

Develop clear design guidance
Use checklists
Map the plan review/approval process
Hold Pre-Application Meetings
Create a review committee
Require standard computation packages
Public Notification
Training
Link with Inspectors



Example: Stafford County, VA 
Contracting plan review process

Pros
– No day to day plan review tasks
– Highly skilled plan reviewers (P.E.’s)
– Additional staffing to address high volume
– Responsiveness; Deadlines met often
– Interaction with applicants only

Cons
– Consultant staff not able to make policy decisions
– More expensive plan review fees
– Learning curve for design engineers



Example: City of San Diego Stormwater Requirements 
Applicability Checklist
http://www.sandiego.gov/development-services/news /pdf/ds-5601stormwtr.pdf
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Construction inspection checklists

Some common design elements requiring 
inspection during construction include:
Storage volume
Emergency spillway (location, design, 
dimensions, lining, etc.)
Pipes (material, joints, alignment, 
compaction, etc.)
Embankments (slope, compaction, seepage 
control, etc.)
Elevations



Stormwater 
Observation 

Report Form (for 
As-Built 

Certification)
City of Los 
Angeles
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BMP Maintenance Challenges

Locating stormwater facilities
Identifying responsible parties
Lack of maintenance and 
inspection staff
BMP designs do not allow for easy 
maintenance
Lack of enforcement authority and 
access
Owners are unaware of 
maintenance responsibility
Proliferation of BMPs that require 
intensive maintenance





Key Steps to an Effective 
Maintenance Program

1. Scope out the issue
– How many, where, public vs. private, etc.

2. Policy Development
– Who’s responsible, partners?

3. Funding
– Staff, equipment, extent and level of 

service

4. Ordinances and Design Guidance



Key Steps to an Effective 
Maintenance Program

5. Easements
– Access easements, dedicated to public?

6. Maintenance Agreements and Bonds
– Maintenance Plan, Bond

7. Inspection, enforcement, corrective 
actions
– Inspection frequency, standards, how / 

when to pursue corrective actions



Maintenance Agreements

Each agreement should contain:
Performance of Routine Maintenance
Maintenance Schedules
Inspection Requirements
Access to BMPs
Failure to Maintain
Recording of the Maintenance 
Agreement



www.franklin-gov.com/engineering/STORMWATER/longtermplan.pdf



Key Steps to an Effective 
Maintenance Program

8. Tracking & Documentation
– Reporting, inspections, maintenance, NOVs

9. Education and Outreach to Target 
Audiences
– Publications, mailings, volunteer clean-ups, 

etc.

10. Feedback Loop
– Design modifications, Access, Complaints, 

Inspections, Enforcement
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Developing a Tracking System
Provide an inventory of existing practices 
Track maintenance and inspection 
Streamline the inspection & maintenance process 
Provide documentation for legal action 
Relate design traits to practice performance 
Use as a tool to develop program cost estimates 
Identify future retrofit opportunities



BMP database to track sites
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Enforcement

Penalties include non-monetary 
penalties, fines, bonding requirements, 
permit denial, or denial of occupancy 
permit.
Develop an escalating enforcement plan 
to document steps that will be taken to 
address non-compliance
Educate staff on how to use penalty 
provisions when necessary



Enforcement Response Plan

Develop a progressive enforcement plan 
so staff are consistent in how they 
enforce the ordinance

Example:
Level 1 – education and cooperation
Level 2 – official warning notice
Level 3 – penalty phase
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Training and Education

MS4 must train it’s own staff on the 
post-construction program
– Plan review staff
– Construction inspectors
– BMP maintenance inspectors
– Code enforcement, others?



Educate Developers



Educate property 
owners



www.stormwatercenter.net

www.epa.gov/npdes


