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The MS4’s must address
these 6 “minimum control
measures”

through their SWQMP

e Public Education and Outreach

* Public Participation and
Involvement

* |llicit Discharge Detection and
Elimination

e Construction Site Runoff Control

e Post-Construction Site Runoff
Control

* Pollution Prevention and Good
Housekeeping
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Whatis

stormwater? Stormwater is water that

originates from
precipitation events,
snowmelt, or runoff
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Stormwater Issues

* Land development
* Roads
* Parking lots
* Rooftops
* Otherimpervious surfaces




Stormwater

Discharges
* Pollutants
e Sediment
* Petroleum
 Nutrients

* Deicing chemicals
* Heavy metals

* Bacteria

* Oils/greases




Controlling Runoff = i o2 MAN-MADE
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Rural, Suburban, Urban, and Industrial Runoff
Estimates

Industrial and
Urban have the
most runoff,
and the
smallest
amount of
Infiltration




Urban Runoff
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Urban
Runoff

Pollutants

TIE

Can you identify any sources
of pollutants in these two
urban areas?
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Post-Construction Aspects

ePost-Construction Cleaning: Specialized, multi-stage cleaning to remove construction debris, dust, paint
overspray, and adhesive residue. It usually involves a top-to-bottom approach, including vacuuming dust with

specialized vacuums, cleaning cabinets, and polishing fixtures.
ePunch List: A documented list of final items, such as paint touch-ups or missing hardware, that the contractor

must fix before final payment.
eFinal Inspection & Documentation: Final walkthroughs with building inspectors to ensure adherence to safety

codes and project specifications.
eSystem Commissioning: Testing systems like HVAC, plumbing, and electrical to ensure they work according to

design.
eOwner Handover: Delivering project documents (manuals, warranties, as-built drawings) and providing
operational training.



https://www.google.com/search?q=Post-Construction+Cleaning&rlz=1C1RXQR_enUS986US1021&oq=post+construction&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIGCAEQIxgnMgwIAhAjGCcYgAQYigUyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgAQyBwgIEAAYgAQyBwgJEAAYgATSAQoxMjI3NWowajE1qAIIsAIB8QWpvfEH_BBJYfEFqb3xB_wQSWE&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjAz_DL1tKTAxVa1fACHRzTKz8QgK4QegYIAQgAEAs
https://www.google.com/search?q=Post-Construction+Cleaning&rlz=1C1RXQR_enUS986US1021&oq=post+construction&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIGCAEQIxgnMgwIAhAjGCcYgAQYigUyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgAQyBwgIEAAYgAQyBwgJEAAYgATSAQoxMjI3NWowajE1qAIIsAIB8QWpvfEH_BBJYfEFqb3xB_wQSWE&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjAz_DL1tKTAxVa1fACHRzTKz8QgK4QegYIAQgAEAs
https://www.google.com/search?q=Post-Construction+Cleaning&rlz=1C1RXQR_enUS986US1021&oq=post+construction&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIGCAEQIxgnMgwIAhAjGCcYgAQYigUyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgAQyBwgIEAAYgAQyBwgJEAAYgATSAQoxMjI3NWowajE1qAIIsAIB8QWpvfEH_BBJYfEFqb3xB_wQSWE&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjAz_DL1tKTAxVa1fACHRzTKz8QgK4QegYIAQgAEAs
https://www.google.com/search?q=Post-Construction+Cleaning&rlz=1C1RXQR_enUS986US1021&oq=post+construction&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIGCAEQIxgnMgwIAhAjGCcYgAQYigUyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgAQyBwgIEAAYgAQyBwgJEAAYgATSAQoxMjI3NWowajE1qAIIsAIB8QWpvfEH_BBJYfEFqb3xB_wQSWE&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjAz_DL1tKTAxVa1fACHRzTKz8QgK4QegYIAQgAEAs
https://www.google.com/search?q=Punch+List&rlz=1C1RXQR_enUS986US1021&oq=post+construction&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIGCAEQIxgnMgwIAhAjGCcYgAQYigUyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgAQyBwgIEAAYgAQyBwgJEAAYgATSAQoxMjI3NWowajE1qAIIsAIB8QWpvfEH_BBJYfEFqb3xB_wQSWE&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjAz_DL1tKTAxVa1fACHRzTKz8QgK4QegYIAQgCEAE
https://www.google.com/search?q=Punch+List&rlz=1C1RXQR_enUS986US1021&oq=post+construction&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIGCAEQIxgnMgwIAhAjGCcYgAQYigUyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgAQyBwgIEAAYgAQyBwgJEAAYgATSAQoxMjI3NWowajE1qAIIsAIB8QWpvfEH_BBJYfEFqb3xB_wQSWE&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjAz_DL1tKTAxVa1fACHRzTKz8QgK4QegYIAQgCEAE
https://www.google.com/search?q=Final+Inspection+%26+Documentation&rlz=1C1RXQR_enUS986US1021&oq=post+construction&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIGCAEQIxgnMgwIAhAjGCcYgAQYigUyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgAQyBwgIEAAYgAQyBwgJEAAYgATSAQoxMjI3NWowajE1qAIIsAIB8QWpvfEH_BBJYfEFqb3xB_wQSWE&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjAz_DL1tKTAxVa1fACHRzTKz8QgK4QegYIAQgCEAM
https://www.google.com/search?q=Final+Inspection+%26+Documentation&rlz=1C1RXQR_enUS986US1021&oq=post+construction&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIGCAEQIxgnMgwIAhAjGCcYgAQYigUyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgAQyBwgIEAAYgAQyBwgJEAAYgATSAQoxMjI3NWowajE1qAIIsAIB8QWpvfEH_BBJYfEFqb3xB_wQSWE&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjAz_DL1tKTAxVa1fACHRzTKz8QgK4QegYIAQgCEAM
https://www.google.com/search?q=System+Commissioning&rlz=1C1RXQR_enUS986US1021&oq=post+construction&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIGCAEQIxgnMgwIAhAjGCcYgAQYigUyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgAQyBwgIEAAYgAQyBwgJEAAYgATSAQoxMjI3NWowajE1qAIIsAIB8QWpvfEH_BBJYfEFqb3xB_wQSWE&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjAz_DL1tKTAxVa1fACHRzTKz8QgK4QegYIAQgCEAU
https://www.google.com/search?q=System+Commissioning&rlz=1C1RXQR_enUS986US1021&oq=post+construction&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIGCAEQIxgnMgwIAhAjGCcYgAQYigUyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgAQyBwgIEAAYgAQyBwgJEAAYgATSAQoxMjI3NWowajE1qAIIsAIB8QWpvfEH_BBJYfEFqb3xB_wQSWE&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjAz_DL1tKTAxVa1fACHRzTKz8QgK4QegYIAQgCEAU
https://www.google.com/search?q=Owner+Handover&rlz=1C1RXQR_enUS986US1021&oq=post+construction&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIGCAEQIxgnMgwIAhAjGCcYgAQYigUyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgAQyBwgIEAAYgAQyBwgJEAAYgATSAQoxMjI3NWowajE1qAIIsAIB8QWpvfEH_BBJYfEFqb3xB_wQSWE&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjAz_DL1tKTAxVa1fACHRzTKz8QgK4QegYIAQgCEAc
https://www.google.com/search?q=Owner+Handover&rlz=1C1RXQR_enUS986US1021&oq=post+construction&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIGCAEQIxgnMgwIAhAjGCcYgAQYigUyBwgDEAAYgAQyBwgEEAAYgAQyBwgFEAAYgAQyBwgGEAAYgAQyBwgHEAAYgAQyBwgIEAAYgAQyBwgJEAAYgATSAQoxMjI3NWowajE1qAIIsAIB8QWpvfEH_BBJYfEFqb3xB_wQSWE&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjAz_DL1tKTAxVa1fACHRzTKz8QgK4QegYIAQgCEAc

Post-Construction
Problems

lgnoring small defects in the punch
list.

Failing to use industrial-grade
vacuums for dust, as fine drywall dust
can damage household vacuums.

Rushing the cleaning process before
all construction dust has settled.

Strong design, limited lifecycle
alignment




WHAT ARE POST-CONSTRUCTION
BMPs?

Permanent storm water management practices
and site design features which store, treat,
infiltrate or reduce the volume of runoff from
development sites

Required on all new development and
redevelopment where 1 or more acre of land is
disturbed

® YES, this includes “small construction sites” that
disturb 1 to 5 acres.



snded
Detention Pond

Environmental
Protection Agency



STANDARD STRUCTURAL BMPs

Sand Filter

Infiltration Trench Bioretention Cells Constructed Wetlands
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GREEN INFRASTRUCTURE

Rain Barrel

Permeable
Pavement

i1 rai barrel is used to collect rooftop runoff

using a gutteridownspout system

. Green Roof

Rain Garden
Retrofit

Environmental
Protection Agency

O

Vegetated conveyance
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Post-
Construction
Maintenance
|ssues

* Maintenance access
 Sediment forebays

e Stabilization methods

* Vegetative performance

* Transition through ownership and long-
term stewardship.

* Rooted in governance, funding
alignment and awareness



Ownership Transfers

* Developerto home-owner association
* Developerto local government

* Developerto long-term private owners,
such as a commercial or residential
property owner

J




HOAs/Property Owner
Issues

Unaware that they now own a regulated stormwater
infrastructure

BMPs are viewed as landscape features rather than
functional treatment systems with defined performance
expectations

BMP ownership is not recognized during real estate
transactions

Lack of knowledge or understanding

Long-term maintenance responsibilities my not be fully
understood until deficiencies become visible or
enforcement occurs



Education and Preparedness Gaps

Lack of education
about BMP
maintenance

Lack of
preparedness

Lack of funding
clarity




Maintenance plans are recorded but
not actively implemented

Ownership
Conveyance

Issues Institutional knowledge diminishes as
boards, manager, or owners change

Inspections shift from proactive to
complaint driven




Community Issues

* What BMPs they own

* What conditions those systems
arein

* What maintenance tasks are
required annually versus
cyclically

* How much future maintenance is
likely to cost

* What steps to take before a
system becomes noncompliant




Priorities are unclear

Maintenance Reserve studies do not account for
May be stormwater assets
Deferred Boards are uncertain how to

evaluate competing needs

Lack of accessible, actionable
guidance




Post-Construction
Failures

* Sediment accumulation
reduces effective storage
volume

* Vegetation changes alter
nutrient uptake

* Slope stability and structural
components degrade over time




Maintenance
Deferral Issues

* BMPs decline gradually and
require corrective actions

* Response timelines may be
compressed

* Emergency dredging, slope
repairs, outlet rehab may be
required

* Regulatory responses often
cost more than routine
maintenance performed over
time




What Drives BMP
Installation

State and Federal Level

Developers mustinstall BMPs to
meet NPDES permit requirements for
construction activities disturbing = 1
acre

Requires structural BMPs

Encourages non-structural BMPs

Federal construction projects = 5,000
ft2 must maintain or restore pre-
development hydrology

Retain on-site the 95% storm event




Local Level

Municipal storm water regulations require MS4s to pass local
ordinances

Must meet or exceed State EPA requirements

MS4s have the authority to establish planning & zoning codes
that require non-structural BMPs and drive development
| patterns

Financial incentives such as reduced storm water utility fee

Desire to improve image or the quality of life as a tool to
recruit new businesses and residents

Need to reduce the volume of storm water that enters the
combined sewer system







PASS ORDINANCES

- Structural BMPs to treat the Water Quality
Volume (WQv)

- Establish standards for post-construction
BMPs on small construction sites (<5
acres)

- Preserve open space where it really counts
- Riparian and wetland setbacks

- Allow non-structural BMPs such as
- Conservation subdivision design

- Encourage compact development and
smart growth




* Protect public welfare
* Guiding, regulating, and
controlling
* Design
* Construction
 Use

Stormwater
. * Maintenance
Ord|nances * Should be community-specific

regarding goals and compliance
requirements

* Covers development and
redevelopment projects

\



Properly Prepared Ordinances

Reduce flooding and impacts to community waterways by minimizing
excess stormwater discharges from development and redevelopment

Protect community waterways from pollution by installing and properly
maintaining post-construction stormwater controls

-
IR

- L —— g Protect

Address development and redevelopment projects of varying sizes



- Stormwater
Ordinance Elements

General Provisions

Definitions

Permit procedures and requirements

Waivers to stormwater management requirements

General performance criteria for stormwater
management

Basic design criteria

Requirements for stormwater plan approval
Construction inspection

Maintenance and repair of stormwater controls

Enforcement and penalties



General Provisions

* Purpose, objectives, applicability, compatibility with other
requirements, and severability
* Development of a stormwater manual
* Acceptable stormwater controls
* Specific design criteria
* Operation/maintenance requirements for each control

* Minimum water quality performance standards




Definitions

Define terms and

assocliated acronyms

Prevents
misinterpretation




Permit Procedures and
Requirements

* ldentify activities subject to permit
requirements

* |dentify application requirements
* |dentify permit procedures

* |dentify fees

* |dentify permit duration

* Outline the requirements for
developing and submitting any plans
the post-construction program will
implement

« SWPPP
* Maintenance plan
* Landscaping plan




Walivers

P ro C e S S * Process for requesting a waiver

I d e n t i fy e |[dentify who may request and use a waiver

¢ |[nclude alternatives
e Fees

I n C lu d e * Offsite stormwater management

e Other provisions




General Performance Criteria

Sites must retain a prescribed volume of stormwater.

Sites must establish stormwater controls to control the peak flow rates of
stormwater discharges from specified design storms and to reduce the
generation of stormwater.

Areas of new development may not discharge untreated stormwater directly
into a jurisdictional wetland or local waterbody without adequate treatment.

Site designs must maintain annual groundwater recharge rates through
structural and non-structural methods that promote infiltration.

Structural stormwater controls must remove a certain percentage of the
average annual post-development pollutant loading.

Stormwater control designs must meet applicable channel protection criteria.

Stormwater discharges to critical areas with sensitive resources (e.g., cold water
fisheries, shellfish beds, swimming beaches) may be subject to additional
performance criteria or may require the use or restriction of certain stormwater
controls.

Stormwater discharges from land uses or activities with higher potential
pollutant loadings may require the use of specific structural stormwater
treatment and pollution prevention practices.

Before design, applicants must consult with the stormwater control authority to
determine if they are subject to additional stormwater design requirements.

Design engineers must use the calculations for peak flow, as identified in the
stormwater design manual, to size all structural stormwater controls



* Require site development applicants to consult the
current design manual

* Manualtopics
MCM requirements
Site design feasibility
Conveyance issues
Pretreatment requirements
Treatment/geometry conditions
Landscaping plans
Maintenance agreements
Non-structural controls

Basic Design Criteria




Plan Approval

* Who must develop the plan

* Plan’s required elements

* Submittal checklist

* Process for submitting revised or final plans

e Performance bonds




Review What’s Already
on the Books

Many existing ordinances conflict with good
post-construction storm water management

- Do downspouts have to be connected to the
MS47?

- Do parking lots have to be as large as they are?
- Doroads have to be as wide as they are?

- Do zoning densities and setbacks encourage
sprawl?

- Does zoningrequire separated land uses?

- Do height limitations force “building out” rather
than “building up”?




Notice of construction commencement

As-built plans

Construction
Inspection

Landscaping requirements

Stabilization requirements

Post-construction inspections




Maintenance agreements

Maintenance covenants

Maintenance
and Repair

Maintenance easements

Inspection processes

Right-of-entry

Records of installation/maintenance
activities

Actions for failure to maintain controls




Enforcement/Penalties

* [Information on violations

* Notices of violations

e Stop work orders

e Civiland criminal penalties
* Restoration of lands

* Holds on occupancy permits




ENFORCEMENT

Establish an inventory of post-construction BMPs in your community

Ensure post-construction BMPs are built per plan before accepting the
structure or turning it over to the responsible party

® Consider a storm water performance bond

® http://www.cwp.org/documents/cat view/76-stormwater-
management-publications.html

Require responsible party to submit maintenance certification annually
or inspect the BMP yourself

® Develop or adopt BMP inspection checklists

Ordinances must include enforcement provisions should responsible
party fail to meet obligations


http://www.cwp.org/documents/cat_view/76-stormwater-management-publications.html
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New Jersey Department of Environmental
Protection

®  Non-structural storm water strategies

Center for Watershed Protection

®  Post-Construction Program Guidance

Tool 4: Code and Ordinance Worksheet

http://www.cwp.org/documents/cat view/76-
stormwater-management-publications.html



http://www.state.nj.us/dep/stormwater/guidance.htm
http://www.cwp.org/documents/cat_view/76-stormwater-management-publications.html
http://www.cwp.org/documents/cat_view/76-stormwater-management-publications.html
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http://www.cwp.org/documents/cat_view/76-stormwater-management-publications.html

PLAN REVIEW

Plan review gives the MS4 operator the opportunity to ask for better practices

You must suggest the better, more innovative practices rather than settling for the pipe-
to-pond paradigm

Example: New Jersey Department of Environmental Protection Low-Impact
Development Checklist

e http://www.state.nj.us/dep/stormwater/bmp_manual2.htm


http://www.state.nj.us/dep/stormwater/bmp_manual2.htm
http://www.state.nj.us/dep/stormwater/bmp_manual2.htm

Plan Review
Process

Education and training of staff
on green infrastructure and
post-construction controls

Pre-submittal meetings with
developers/engineers

Review of conceptual design
plans



Educate Staff

* Stormwater standards
* Site designtechniques
e Constructionissues

e Stormwater management
practices




Educate Developers/Engineers

* Post-construction requirements

* Post-construction options

* How to use green infrastructure
practices

* How to choose effective post-
construction controls that
integrate and complement
development projects

e Desired outcomes for
stormwater management

* |nnovative approachesto land
development and stormwater
management
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Pre-Submittal Meetings

* Good opportunity to discuss post-
construction requirements and issues

e Green infrastructure
e Locations of sensitive areas
e Otherissues critical to stormwater

* Encourage more natural practices that
reduce the volume, velocity, and
pollutant loads




Review of Design Plans

* Conceptual Design
e Basic site information
* Locations of proposed development features
* Locations and sizing of stormwater controls
e Calculations
* Final design
* Post-construction stormwater discharges
* Preservation of natural areas
* Minimization of impervious surfaces
* Promotion of green options




Plan Elements

development
hydrologic
analysis

Post-
construction
controls

Protocols for
long-term
O&M

Y
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Pre/post Hydrologic
Analysis

* Maintain pre-development
runoff conditions

e Storm sizes to use

* 1-year or 2-year storm to protect
natural channels from erosion

* 10-year or 25-year storm to size
storm drainage systems

* 100-year storm to address
flooding




Green Infrastructure
Options

Mimic sites natural hydrology

¢ Better site design principles

¢ On-site retention

e Minimizing the project’s impervious footprint

e Conserving natural areas

e Minimizing directly connected impervious areas

e Permeable pavers or green parking

¢ Right-sized residential streets

e Eliminate curbs and gutters

¢ |nstall green roofs

e Use bioretention areas, such as rain gardens
¢ |ncorporate infiltration basins or trenches




Pollutants of Concern N

* Consider the site’s post- ‘
development land use ’

* Specific water quality concerns,
such as TMDLs

e Listed, such as:
* Sediment nutrients
* Oxygen-demanding substances
* Bacteria
* Oiland grease




Pollution Prevention
Measures

* Most cost-effective methods for controlling

stormwater pollution

Storm drain stenciling
Outdoor material storage areas

Trash storage areas to minimize
exposure

Use efficientirrigation systems and
landscape design

Vehicle and equipment wash areas
Fueling systems to prevent spills, etc.




Structural controls
* Filtering practices
* |nfiltration practices
* Wet ponds or wetlands

ldentlfy POSt' * Micro-practices

Chosen based on their effectiveness in reducing the

ConStru Ct|0n identified pollutants of concern

Wet ponds/wetlands reduce
Controls . TSS

* Bacteria

* Phosphorous

* Nitrogen

Consult International Stormwater BMP Database



Protocols for Long-
Term O&M

e Stormwater controls not effective
without proper maintenance

* |dentify who will be responsible for
ongoing maintenance
* MS4 permittee
* Property owner
* Association or special district

* Record a maintenance agreement with
proof of maintenance




* Description of routine maintenance
requirements

* Schedules for maintenance
* Inspection requirements

Maintenance * Provisions for the municipality to access
stormwater controls

Agreement

e Penalties for failure to maintain
stormwater controls

* A provision to legally record the agreement ’

* Periodically assess the maintenance of
stormwater controls /

> 4




LONG-TERM MAINTENANCE PLANS

A post-construction plan is not complete without a long-term
maintenance plan

- Who will be responsible?

- What are the routine and non-routine maintenance tasks
e foreach BMP?

Does MS4 have standards for what these tasks should be?

- How often must these tasks be completed?

- Have easements been established to access the BMP for
maintenance?

- Doesthe MS4 operator have any recourse if the responsible
party fails to follow maintenance plan?




From Portland, OR Stormwater Management Manual Chapter 3

Sand Fllters
Operatlons & Malntenance Plan

sand Miters consist of 3 layer of sand In a structural box used to trap pollutants. The water filters throwugh the sand and then
fiows Info the sumounding solls or an underdrain sysiem Mat conveys the filtered stormwater to a discharge point. Al faclity
components, vegetation, and source controls shall be Inspected for proper operations and structural stabilty. These
Inspections shall ocour, 3t a minkmum, quarteny for the first 2 years from the date of Installation, and 2 tmes per year
tereafier, and within £5 hours after each major storm event. The facility owner must keep a log, recording all Inspection
dates, obsenvations, and maintenance actvities. The following Rems shal be Inspecied and maintained as stated:

Filtar indet shall allow wiater 1o uniformily enter the sand fitar a5 caim fow, In & manner that prevents eroslon.
» Inlet shall be ceared of sediment and sabrs when 40% of the conveyance capacity 15 plugged.
» Spunce of erpslon shall be Idenifed and controlied when native soll s exposed or eroslon channeks are forming.

« Sediment accumulation shal e hand-remowved with minimum damage to vegetation wsing proper arosion control
measures. Sadment shall b2 removed I it Is more than 4 Inches thick or 5o thick as to damage or kil vegatation.

» Rock splash pads shall be repienished to prevent erosion.

RESErvolr recElves and deiainG Slonmwaler prior 10 IrMiraton. I waker does not drain within 2-3 NoUrs of Stomm event,
soUrces of ciogging shall be |dentified and comection action tken.
»  Debis In guantities more than 1 cu Tt or suMcient to Inhibit operation shall be removed routinely (e.g., no less than
quarterty), or wpon discovery.
»  Structural deficlencies In the sand filter box Inciugding rot, eracks, and fallure shall be repaired upon discovery.

Filter Medla shall allow 10 SIOMMWAIET 10 PETCOEEE UniTormiy Through the sand Biter. If waler remaing 36-46 hours aner
storm, sources of possible ciogging shall be identified and corrected.

Sand fifer shall be raked and ¥ necessary, the sandigravel shall be excavated, and cleaned or replaced.
Sources of restricted sediment or dedris (5uch 35 discarded lawn clippings) shall be identfed and prevented.
Debss In quantities suMclent to Inhilbit operation shal be removed no less han quartery, or upon discovery.
Hokes *hat are nof consletart with the deskn srustrs 30 310w wstar in fow Srectty Frmuak the =300 2er i e




| storm, sources of possible clogging shall be ideniifled and comeciad.

Sand fiter shaill be raked and T necessary, the sandigravel shall be excavated, and cleaned or replacad.
Sources of restricted sediment or dedrs (such as discarded |lawn clippings) shall be identifled and prevented.
Debais In guantties sufficient 1o Inhibit operation shal be removed no kess than quartesy, or upon discovery.

Holes that are not consistent with the design smuchure and allow waber o fioe drecily throwugh the sand fiier bo the
graund shall be filed

Underdrain Piping (where applicable) shall provide drainage from he sand fter, and Claanouts (where apolicabie) located
on laterals and mankfoids shall be free of postruction, and accessible from the surtace.

» Underdrain piping shall be cieared of sediment and debris when conveyance capacity Is plugged. Cleanouts may
hawe been constructed for this purpose.

¢« Obsfucions shal be removed from cleanouts without disiurbing the filter medla

Overfiow or Emargency Splilway conveys fow exceeding resenolr capacity to an approved stormwater recalving sysiem.
»  Overfiow spillway shall be cleared of sediment and debris when 50% of the conveyance capaciy Is plugged.
» Spurce of ercsion damage shall be ldentifed and controlied when eroslon channels are forming.
» _Rocks of other aimament shall be reniaced whan sand ks exposed and eqoding from wind or r3in.

Vagetation
» WEgetation, large shrubs or frees Mat Imit access or Interfers with sand filter operation shall b2 pruned.
¢ [Falien leaves and debris from desliupus plant follage shall be raked and removed.
» Nulsance or prohibited vegatation from the Portiand Plant List (swch 35 blackpemes of English Ivy) shall be removed
when discoverad. Invasive vegetation contribuiing up 1o 25% of vegetation of all species shall be removed.

Spl Preventlon measures shall be exerdsad when handing subsianceas that contaminate stommraater.
Releases of pollutants shall b= comested a8 5000 35 [dentified.

Tralning andior written guidance Information for operating and mantaining sand fiters shall be provided to all property
oaners and ienants. A copy of the O&M PFlan shall be prowided 1o all propeny ownens and ienants.

ficcess o the sand Nker shall e 5afe and efclent. Egress and Ingress routes shall e malniained bo design standands.
Rioadways shal be malntained to accommodate size and welght of vehices, [ applicable.

» Obsiacies preveniing maintenance personnel and'or equipment access to the faclity shall be removed.

»  Sravel or ground eover shall be adsed IT ernsion OoEms, .., due 1o vehizar or pedesinan ramc.

ineects & Rodents shall not be haroored In the sand filter. Pest contnol measures shal be @ken when Insects/odents are
found to be present.

« If sprays are considerad, then a mosquito lanvicide, such as Badiilus thurendensts or Altoside formulations can be
appliad only If absolulely necessary, and only by a llicensed Indlvidual or contractor.

» Holes In the ground located In and around e sand fitker shall be filled.
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POND INSPECTION
CHECKLIST

From Center for Watershed Protection: Managing Stormwater in Your Community: A Guide for Building an
Effective Post-Construction Program

Facility ID:

Location:
GPS Coordinates:

Inspector(s):

Date:
Time:
Stormwater Pond/Wetland Maintenance Inspection Checklist
Party Responsible for Maintenance:
Contact:
Phone Number:
E-mail:
Mailing Address:
Item X Comments

1. Type of stormwater pond or wetland (check all that apply)
a. Permanent pool sized for full WQv
OR
Shallow wetland sized for full WQv [:|
OR
Micropool
Extended detention
Ties into groundwater
Pond with some wetland plantings
e. Multiple pond system
2. Type of wetland

a. Emergent ’:l
h EAaractad

ao o




Key Questions

1. Type of stormwater pond or wetland (check all that apply)

b__Extended detention I

d. Pond with some wetland plantings | |

2. Type of wetland
b. Forested I
a. Sediment forebay [

Other Type of pretreatment facility:

A. Contributing Drainage Area
0 = Good condition. Well maintained, no action required.

1 = Moderate condition. Adequately maintained, routine maintenance needed.
2 = Degraded condition. Poorly maintained, routine maintenance and repair needed.
3 = Serious condition. Immediate need for repair or replacement.

Inspected
Not Inspected

1. Excessive trash/debris 0 1 2 BeN/A
3. Evidence of erosion 0 1 2 3 NA

http://www.cwp.org/documents/cat view/76-stormwater-management-
publications.html
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From Center for Watershed Protection Managing Stormwater in Your Community: A Guide for Building an Effective Post-

Construction Program, Tool 7

BOND NUMBER FOR CITY/TOWN/VILLAGE USE ONLY

Project Name:

File Number:

CITY/TOWN/VILLAGE OF [NAME OF CITY/TOWN/VILLAGE]
STORMWATER MANAGEMENT PERFORMANCE BOND
(SURETY)

KNOW ALL MEN BY THESE PRESENTS, that

, as Principal, and
, a corporation in the State of
, duly authorized as a surety company to transact business in the State of
,as Surety, are held and firmly bound unto the [City/Town/Village]
of [Name of City/Town/Village] , @ municipal corporation under the laws of the State of
[State] , as Obligee, in the amount of
Dollars ($ ), for the payment whereof




1. INSPECTION FORMS

Inspection forms are an integral part of the Post-Construction Stormwater Management program and
provide documentation that the inspection took place. The following sub-sections are intended to
provide a description of headings and components found in the inspection forms located in Appendix A.

1. DEQ Stormwater Inspector Certification

Individual’s performing inspection of stormwater management facilities for the City of Salem are
required to maintain a Stormwater Inspector Certification from DEQ. Information regarding the
certification requirements is available at the DEQ Stormwater Certification webpage.

2. Inspection Frequency

The MS4 Permit requires an annual inspection of all City of Salem owned stormwater
management facilities and inspections every five vyears for privately owned stormwater
management facilities. In addition to the annual inspections, the Virginia Stormwater Management
Program and regulations require a stormwater facility inspection after any storm event that exceeds
the principal spillway, or more specifically, whenever the emergency spillway is engaged. The
inspection requirements are in the BMP Clearinghouse. Inspection should utilize the forms in Appendix
A.

3. Stormwater Management Facility Information
This describes general information found on the inspection form in Appendix A.
e “Owner”: The owner of the facility.
e “Facility Name”: This is the name of the facility on the Inventory List and the site mapping
e “Property Address”: Address where the facility is located.
e “Date BMP Placed in Service” The date the BMP became functional and was accepted as
complete post construction. This is typically at bond release.
e “Latitude (N)” is the GPS latitude reading of the top of the dam at or above the
principal spillway.
e “Longitude (W)” is the GPS longitude reading at the top of the dam or above the
principal spillway.
e “As-Built Plans Available”: Are the original As-Built plans available for reference? Indicate
yes or no.
e “Inspection Date”: The date the inspection took place.
e “Date of Last Inspection”: The date the last inspection took place.
e “Inspector(s)”: The name of the inspector performing the inspection.
e “Contact Information”: Contact information for the inspector. Phone numbers and/or
email addresses are appropriate.

4. Inspection Criteria

The inspection form in Appendix A is designed so that individual components of the stormwater facility
are inspected for specific issues. Each numbered heading is a different component of the facility. The
lettered items list the issues to evaluate for that are specific to that component of the facility. Facilities
may not have all components listed.

Each of the inspection component criteria are rated as either “Yes,” they need repairs, or “No,” they do
not need repairs. Recommend maintenance actions based on design plans for the facility,
actions recommended in the Virginia Stormwater Management handbook or follow the
recommended

Post-Construction Stormwater Management Program Manual
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maintenance actions described in the “Maintenance action” column. Further information on
maintenance recommendations for various stormwater BMPs can be found at the Virginia BMP
Clearinghouse at http://www.vwrrc.vt.edu/swc/NonProprietaryBMPs.html.

1. Contributing Drainage Area

The contributing drainage area includes any lands that drain to the facility, both onsite and offsite. These
areas should be examined as a potential source of trash, debris, or erosion that affect the functionality of
the BMP. Eliminating the source of the issue is essential and works as a preventative measure to ensure
long term functionality of the BMP.

2. Pretreatment

Pretreatment is the initial structure through which stormwater drainage is routed before it enters the
main BMP facility. It serves as a preliminary filter to remove silt and sediment that will impact the main
system. As a result, the pretreatment structures require clean out more often than the facility itself. If
there are significant amounts of sediment or growth in the pretreatment structure, it cannot store and
filter the volume of flow it was designed for and therefore cannot fully function.

3. Inlets

Inlets route flow into the BMP facility for treatment from the contributing drainage area. Some issues in
the inflow system may indicate upstream issues that are being transported to the facility. Inlets should be
stable to properly function and not create additional impacts to the BMP facility, such as debris or
sediment that may hinder access to the wetland plant system.

4. Sediment Forebay

A sediment forebay is a pretreatment structure that traps debris, trash, sediment and other pollutants
from entering the BMP. Sediment must be cleaned out once the level in the forebay reaches 50% of the
capacity. This is usually indicated on a stake placed in the forebay during construction to measure that
level.

5. Vegetation

A main design component for several types of BMPs is the planting plan, which is designed by a
professional. The facility plantings should match the design plans for the number and species of plants
present. Having more plants than what is shown on the plans is acceptable as long as it is not an
invasive species and/or the overgrowth is not impacting the storage volume and the facility’s ability
to drain.

Checking the general planting location in the facility is also helpful. For example, if there is a section
of plants adjacent to a road shoulder that is dying, it may be indicative of contaminated runoff. De-
icing salts on the roads is an example of this. Vegetation should be replaced in accordance with the
approved plans, or permission for an equivalent replacement species granted.

6. Emergency Spillway

The emergency spillway is a channel that conveys stormwater during large storm events from the facility
to an outfall, usually the same one as the principle spillway or main outlet. It prevents the facility from
overtopping during the large storm events. Not all facilities have an emergency spillway. Spillways can
be lined with various materials including grass with or without erosion control matting, rip-rap,
or

concrete, based on the flow rate. The spillway is usually visible as a low spot a minimum of 1’ below the
top of embankment off to one side. Consult the design plans for additional details.

Post-Construction Stormwater Management Program Manual
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7. Outfall

The outfall channel is the receiving channel for the discharge from the stormwater facility. At the point
of discharge there is usually a section of riprap, termed outlet protection, to slow the outflow
and dissipate energy to prevent erosion in the channel. The purpose of many stormwater facilities is to
protect the downstream channels, and thus a thorough evaluation of the outfall should be conducted.

8. Outlet

The outlet section refers to the structural end of the BMP system where drainage exits the BMP and enters
the receiving channel. The outlet structure engages on all storm events, unlike the emergency spillway
that is only used during very large events.

9. Principle Spillway
The principle spillway is the structure routing flow out of the facility to the receiving channel through the
embankment, if present. It can be in the form of a pipe or an open channel. The principle spillway is used
in most storm events, unlike the emergency spillway that is only used during very large events. Because
this is typically the only conduit through the dam, the functionality and structural integrity of the
principle spillway is critical.

10. Riser

The riser is a vertical structure that connects with the principal spillway pipe to route flows out of the
facility. The riser usually has a small opening, or orifice, in the front of it that controls the amount of flow
through the system. Thus, the functionality of the riser can have a large impact on the water level in the
basin, the outlet system as a whole, and meeting the designed pollutant removal. Damage or
deterioration can take the form of rust, cracking, exposed rebar, or additional holes in the structure.

11. Berm/Embankment

The embankment or berm, also termed a dam, is the fill section that blocks the drainage and holds the
water in the facility. The face of the dam is the front side that interacts with the water level and the top,
or crown, is the highest flat surface. The downstream side is the back of the dam from the top down to
where the fill section meets the natural grade structure (called the “toe” of the dam), typically just below
the outlet. Basins outlet on the downstream side, which can be a more problematic area due to the
effects of water pressure and saturation on the face and through the embankment. A dug basin, however,
will not have all of these components since it is excavated into the existing earth and not created by fill
placement. Additionally, roadways are not considered embankments because they typically have culvert
pipes through them to convey stormwater effectively, but are not designed as a stormwater facilities.

Issues with the embankment can be critical to the function of the facility. Note the conditions related to
the principal spillway through the dam, as damage in this area can have a significant impact on facility
operation.

12. Low Flow Orifice

The low flow orifice is the smaller outflow hole, usually in the riser, that meters out the flow and decreases
the post-development flows to the receiving channel. The low flow orifice tends to clog because of its
size and will typically have a trash rack grate on the front of it.
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13. Pond Drain System

Some facilities have a drainage system to fully raise and lower the water level. This is usually in the form
of a gate valve, which is a steel plate that can be raised and lowered to cut off or open up various outlets
of the facility. Be sure to exercise them at least yearly to keep them functional.

14.  Miscellaneous

This section captures any other pertinent features or issues of the facility. It evaluates the facility footprint
area and general issues such as access. Note any of the criteria needing repair, and include applicable
location information for reporting.

Post-Construction Stormwater Management Program Manual
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1. FACILITY MAINTENANCE

The effectiveness of post-construction stormwater control BMPs depends upon regular inspections and
maintenance of all aspects of the facility. There are typically two types of BMP maintenance, referred to
as routine maintenance and corrective maintenance.  Corrective maintenance consists of repairs
performed to correct a deficient part of the BMP facility as identified in the inspection. Maintenance
action returns the BMP component to the original design conditions for proper function. These activities
are further described below.

1. Routine Maintenance

Routine maintenance consists of preventative measures that are essential to the ongoing care and upkeep
of a BMP facility, and it should be performed regularly to ensure proper function. It helps prevent
potential nuisances (odors, mosquitoes, weeds, etc.), reduces the need for corrective maintenance, and
reduces the chance of polluting stormwater runoff by identifying and repairing problems before they
further deteriorate. The failure of structural stormwater BMPs can lead to downstream flooding, which
can cause property damage, injury, and even death. This also leads to very costly repairs.

Examples of routine maintenance include:
e Remove any accumulated sediment from the forebays and micro-pools.
e Replace any plantings or vegetation called for in the approved plans that has died or is diseased.
e Repair the stormwater structures for erosion or undercutting as needed.
e Repair any erosion in the facility, including sloughing, animal burrows and slopes.
e Repair any deterioration at the outfall of the facility, including the riprap outlet protection.
e Remove blockages of all trash racks, inlets and outlets.
e Maintain adequate access to the facility and remove woody vegetation as needed.
e Exercise valves to prevent them from locking up where applicable.
e Remove all trash, debris and floatables periodically from the facility.

2. Corrective Maintenance

Corrective maintenance is any maintenance that should be addressed for the facility to properly function
in accordance with the plans. These items require more intensive repair efforts and should be addressed
as a higher priority than routine maintenance. If there are structural deficiencies, or issues that raise the
water level in the facility beyond the design requirements, corrective action is required.

Examples of Corrective Maintenance include:

e Repair any deterioration or issues with the principal spillway and riser, such as evidence of
spalling, joint failure, leakage, corrosion, etc.

e Extensive sediment removal is required when inspections indicate that 50% of the forebay
sediment storage capacity has been filled.

e Control or remove invasive species when their coverage exceeds 15% of a wetland cell as soon as
possible. Take care to preserve the designed plantings and vegetation.

e All woody vegetation should be removed from the embankment, if present, to prevent structural
damage. Additionally, removal of growth should be considered more frequently if there are
impacts to the storage volume (i.e. water levels rise because the vegetation is taking up the water
storage space).

Further information on maintenance recommendations for various stormwater BMPs can be found at the
Virginia BMP Clearinghouse at: http.//www.vwrrc.vt.edu/swc/NonProprietaryBMPs.html|
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Appendix A: Salem Post-Construction Stormwater Facility Inspection Forms

Separate forms are provided for:
(1) Detention, Retention and Extended Detention Basins
(2) Bioretention

Note that plans should be referenced for inspection of underground and proprietary BVIPs.
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E};&J EEE Consulting, Inc.

Environmental, Engineering and Educational Selutions.

City of Salem
BMP Operation & Maintenance Inspection for
Detention, Retention and Extended Detention Basins

Owner Name: Facility ID # (See Mapping):

Date of Inspection: As-built plans Y I
available:

Date of Last Inspection: Inspector:

Were issues identified during the previous inspection that required \

maintenance?

Y

If so, was the maintenance performed and recorded on a BMP Maintenance Follow-up Form? Y N

If no, explain:

Does the current inspection, as summarized hereon, identified maintenance N

needs?

Y

[T y & PI&I6E € npidte a BMP Maintenance FBIR-up Form and provide t§ tRESSforMVtal/Prdgram Manager upon corRpIEBRYE Aion
Excessive trash/debris Remove trash/debris and properly dispose.

Stabilize with seed and mulch. E&S measures may be

Bare exposed soil warranted until stabilized.

Contributing
Drainage . . Backfill area, seed, mulch and consider matting. E&S
Area Evidence of erosion measures may be warranted until stabilized.

Remove landscape waste and yard dlippings to prevent

Excessive landscape waste/yard clippings clogging and properly dispose of them.

Excessive trash/debris/sediment or other Remove trash/debris/sediment or blockages and properly
blockage dispose of.

Replace vegetation and stabilize according to plans. E&S

Dead vegetation, exposed soi measures may be warranted until stabilized.

Backfill area, seed, mulch and consider matting, E&S

Pretreatment / Evidence of erosion, undercutting, or bare soils measures may be warranted until stabilized

Forebay / Inflow

Structural deterioration of inlets, outfalls or Repair and restabilize area. Consult plans for approved
pretreatment overflow weirs into the fadility configuration or an engineer. E&S measures may be

warranted until stabilized.

Animal burrows Fill in immediately and stabilize.

Consult approved plans and/or management to ensure no
approved plant substitutions were used. Remove unapproved

Plantings inconsistent with approved plans. plants and replace any required plantings in kind.
Aquatic
Bench/ Dead 3 o Replace vegetation and stabilize according to plans. E&S
Vegetat ead vegetation/exposed sol measures may be warranted until stabilized.
ion

Invasive plants should be removed immediately.
Vegetation may require periodic harvesting for proper
long term management.

Invasive plants, such as cattails and phragmites,
exceeds 15% of the planted area.




Overgrown, including woody growth 5' beyond the
outfall pipe and/or embankment.

Removal of woody species near or on the embankment is
critical for proper function and long term stability.
Remove all woody growth including stumps. Consult an
engineer for backfill specifications. Mow thick growth.

Backfill area with structural fill and consult engineer for proper

Berm/ Embank- | There is sparse vegetative cover and erosion specifications. Stabilize with seed and mulch, consider matting.

ment channels are present. E&S measures may be warranted until stabilized.
Cracking, bulging, sloughing and seepage Consult an engineer immediately to prevent failure.
Evidence of animal burrows. Fill in immediately and stabilize.

. o o Consult an engineer to recommend a repair and review the
Structural condition of the riser is deteriorating. approved plans.
Adjustable control valve inaccessible and Repair valve o b tional
inoperable (if present). epair valve to be operational.
P  the ri brok . Repair immediately in accordance with the approved
ieces of the riser are broken or missing. plans. Consult an engineer as needed.
Riser Riser or low flow orifice is blocked. Remove blockage and properly dispose of.
Riser provides inadequate conveyance out of Repair to properly convey drainage to the outfall per the
facility. approved plan. Consult an engineer as needed.
Evidence of erosion or undermining at/around Repair erosion. Consult engineer for structural repairs as
riser. needed.
Structural deterioration Consult engineer for proper repair procedures.
Exposed rebar, joint failure, loss of joint Repair concrete to cover rebar. Consult engineer for all
material, misalignment, leaking or corrosion other structural repairs.
Remove trash/debris/sediment/blockages and proper!
Excessive trash/debris/sediment or blockages. dis, / / J 9 properly
pose of.
. . " Backfill area, seed, mulch and consider matting, E&S
Evidence of erosion and bare soil measures may be warranted until stabilized.
I Il
Outlet/ Outfa Valves, manholes or locks cannot be opened or Repai \ broken fi
operated (if present). epair/replace any broken fixtures.
Erosion of outfall channel or Repair and/or supplement riprap outlet protection in
riprap deterioration. accordance with the approved plans.
Outlets provide inadequate conveyance out of Repair to properly convey drainage to the outfall per the
facility. approved plan. Consult an engineer as needed.
I ; Restore access for maintenance equipment per the
Access to the fadility is in need of repair. approved plans.
Encroachment on facility or easement by Contact Operations and Maintenance or Plant Services
buildings or other structures. Division
Overall | Evidence of oil/chemical accumulation, odor, Report to management and consult IDDE manual.

algae, color or pollution.

Fences and/or safety signage is inadequate.

Repair fences and signage for public safety.

Trash in the pool

Remove immediately and observe safety procedures.

Additional notes:




@a EEE Consulting, Inc.

Environmental, Engineering and Educational Solutions.

City of Salem
BMP Operation & Maintenance Inspection for Bioretention
Owner Name: Facility ID # (See Mapping):
Date of Inspection: As-built plans Y I
available:
Date of Last Inspection: Inspector:

Were issues identified during the previous inspection that required
maintenance?

needs?

Y

If so, was the maintenance performed and recorded on a BMP Maintenance Follow-up Form? Y N
If no, explain:

Does the current inspection, as summarized hereon, identified maintenance N

Y
If yes please complete a BMP Maintenance Follow-up Form and provide tg the Sformwater Pragram Manager 1ipan completion
1 BMP Element Problem Yes| No | N/A Corrective Action
Excessive trash/debris Remove trash/debris and properly dispose of.
Bare exposed sol Stabilize with seed and mulch. E&S measures may be
re ex| i ; - -
Contributing warranted until the area is stabilized.
Drainage . . Backfill area, seed, mulch and consider matting. E&S
Area Evidence of erosion measures may be warranted until stabilization.
E ve land " A dlippil Remove landscape waste and yard dlippings to prevent
xcessive landscape waste/yard dippings clogging and properly dispose of them.
Excessive trash/debris/sediment Remove trash/debris/sediment and properly dispose of.
X X Rake material to determine level of clogging, removed
Evidence of clogging
clogged material and replace with clean material per the plan
specifications.
X . Replace vegetation and stabilize with seed gand mulch
Pretreatment Dead vegetation, exposed soil
Pretreatmen according to plans. E&S measures may be warranted until
(if applicable) &
Inlets area is stabilized.
Evid ¢ . Backfill area, seed, mulch and consider matting, E&S
vidence of erosion Measures may be warranted until stabilized.
Evidence of ponding, noticeable odors, water Determine source of issue and remove/repair it. Consult
stains, presence of algae or floating aquatic management and the IDDE manual as needed.
vegetation
Inlets provide inadequate conveyance into
etsp a Y Repair inlets to drain to facility per plans.
facility
Presence of invasive species/weeds Remove invasive species/weeds




Underdrain/pea

Perforated pipe is not delivering conveyances as
designed

Check if pipe is clogged with debris or woody root
punctures. Manually clear out or replace pipe

immediately.

Evidence of standing water. Does not dewater

This is an indication that underlying soil interface is

gravelfilter | between storms. Water ponds on the surface  of clogged. This should be promptly investigated and
basin for more than 48 hours after an event addressed.
X Determine source of blockage and promptly remove and
Evidence of blockage dispose of.
) ) " 3 Remove immediately. Maintain contributing areas free of litter.
Litter is present within the practice
Filter media is too low, compacted, or Consult an engineer or approved plans for the proper
Outlet/ overflow inconsistent with design specifications. media mix specifications and placement guidance for
spillway repairs.
. . . Mulch shall be removed and replaced
Mulch is older than 3 years or in poor condition every 2-3 years.
No dumping of yard wastes into practice. Remove
Chemicals, fertilizer and/or oil are present
oil/grease from practice immediately and consult the
IDDE Manual.
Sediments are greater than 20% of design Check plant health, manually remove sediment
depth immediately without damaging plants.
E d/b . Stabilize with seed and mulch. E&S measures may be
xposed/bare sol warranted until stabilization.
Filter bed is blocked and/or Check blockage level by raking the layer and check the
Filter media filled Inappropriately deposit depth. Consult the approved plan specifications
and/or an enigeer.
Outlets provide inadequate conveyance out of . . .
fadility Repair conveyance. Consult engineering as needed.
Excessive trash/debris/sediment accumulation at
inlet / / Remove trash/debris/sediment and properly dispose of.
Evidence of erosion at/around inlet Repair erosion and stabilize - consider matting.
Maintenance access to facility in need of repair Restore access for inpsections and construction
maintenance equipment.
Access road needs maintenane to convey Restore access for inpsections and construction
construction maintenance equipment. maintenance equipment.
Outlet Structural components in need of repair Consult Engineer and approved design plans.
Hydraulic control components in need of repair Consult Engineer and approved design plans.
Excessive trash/debris/sediment Remove trash/debris/sediment and properly dispose of.
Evidence of erosion Backfill area, seed and mulch -consider matting, E&S
Measures may be warranted until stabilized.
Evidence of oil/chemical accumulation, odor,
algae or color Report to management and consult IDDE manual.
Encroachment on facility by buildings or other Contact Operations and Maintenance or Plant Services
Overall structures Division

Additional Notes:
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EEE Consulting, Inc.

Environmental, Enginsering and Educational Solutions

City of Salem
BMP Operation & Maintenance Inspection for Infiltration Practices

Owner Name: Facility ID # (See Mapping):
Date of Inspection: As-built plans available: Y N
Date of Last Inspection: Inspector:
Were issues identified during the previous inspection that required N
maintenance?
Y
If so, was the maintenance performed and recorded on a BMP Maintenance Follow-up Form? \ N
If no, explain:
Does the current inspection, as summarized hereon, identified maintenance N
needs?
1f ye&'blease fomplete a BMP Maintgngpfes;follow-up Form and prpvige fo ths ‘--N,-;; ater Program Manager ggon &ouePletitth
[—FEtement
Excessive trash/debris
Contributing B o
Drainage are exposed soi
Area Evidence of erosion
Excessive landscape waste/yard clippings
Maintenance access to pretreatment facility in
need of repair
Excessive trash/debris/sediment
Evidence of clogging
Pretreatmen | Evidence of erosion
t
Evidence of standing water; ponding,
noticeable odors, water stains, presence of
algae or floating aquatic vegetation
Dead vegetation, exposed soil
Inlets provide stable conveyance into system
Inlets Excessive trash/debris/sediment accumulation at
inlet
Evidence of erosion at/around inlet
Downspout Perforated pipe is not delivering conveyances Debris and damaged pipe shall be re paired upon
as designed discovery.
Evidence of standing water. Does not dewater Sources of erosion shall be identified and controlled
Basin inlet between storms. Water ponds on the surface  of when native soil is exposed or erosion channels are present.
basin for more than 48 hours after an event
Inlet shall be cleared when conveyance capadity is plugged.
Rock splash pads shall be replenished to |
. Filter media may need to be raked, excavated and
Stormwater does not percolate uniformly
Filter Media |through the planter. Water remains 48 hours cleaned, or gravel/soil shall be replaced to correct
after storm. . N .
problem. Holes that are not consistent with the design
and allow water to flow directly through the planter to the
ground shall be plugged. Sources of possible |
Sediment/debris accumulation is more than 4 Remove by hand with minimum damage to vegetation
inches thick or so thick as to damage or kil using proper erosion control measures. Litter and debris shall
vegetation. be removed routinely and upon discovery.
Plante Element is unable to receive/detain stormwater Sources of clogging shall be identified and corrected.
rReservoi prior to infiltration. Water does not drain from Topsoil may need to be amended with sand or replaced
r reservoir within 3-4 hours of storm event. altogether.
Structural deficiencies in the planter including



Embankmen

Water is not retained in the infiltration basin.

Slopes shall immediately be stabilized using appropriate

t, Dikes, erosion control measures when soil is exposed/flow
Berms and channels are forming. Sources of erosion damage shall be
Side slopes identified and controlled.
Overflow or |pipe does not successfully carry excess water to Overflow pipe shall be cleared of sediment and debris
Emergency an approved receiving system. when 50% of the conveyance capacity is plugged.
Spillways Damaged pipes shall be repaired or replaced upon
Overflow shall be cleared when 25% of the conveyance
Overflow or .
The reservoir does not perform as Lo .
Emergency e capacity is plugged. Sources of erosion damage shall be
Spillways per specifications.
identified and controlled when soil is exposed. Rocks or other
armament shall be replaced when only one layer of rock exists.
Vegetation is not providing adequate filtering or Mulch shall be replenished at least annually. Vegetation
s “f‘ab'e to protect underlying soils from shall be replaced within a specific timeframe, e.g. three
erosion.
months, or immediately if required to maintain cover
density and control erosion where soils are exposed. |
Vegetation, large shrubs or trees that limit access or
interfere with planter operation shall be pruned or removed.
. Nearby plants unrelated to the practice are
Vegetation interfering with the BMPs effectiveness. Fallen leaves and debris from deciduous plant foliage shall
be raked and removed. Invasive vegetation contributing up
to 25% of vegetation of all species shall be removed and
replaced. Dead vegetation shall be removed to maintain less
than 10% of area coverage or
L Lo Grass shall be mowed to 4 -9 inches high and grass
Grass within practice is overgrown. o
clippings shall be removed.
Vegetati lity of the adjacent buffe . .
X egetative quality of the adjacent grass buffer Spot reseed if cover is less than 90%.
is poor.
Plant composition inconsistent with approved
| plans.
Presence of invasive species/weeds.
Dead vegetation/exposed soil.
Observation - . Replace observation well if needed and make sure it is
Condition of element is poor.
Well still capped.
Sediment/ | The capacity volume of the infiltration basin is Sediment and debris exceeding 4” in depth shall be
debris . . - . .
Management compromised by sedimentation. Gauges removed every 2—S5 years or sooner if performance is
located at the opposite ends of the basin affected. Restricted sources of sediment and debris shall be
indicate too much debris. identified and prevented.
The draw down rate should be measured at
. . Immediately clear debris from underdrain. It may need to
Underdrain | the observation well for three days following a be replaced.
storm event in excess of 0.5 inches in depth. If
standing water is still observed after 48 hours, this
is a clear sign that clogqing is a problem.
Outlets provide inadequate conveyance out of
facility
Outlet  [Excessive trash/debris/sediment accumulation
at inlet
Evidence of erosion at/around inlet
Access to the stormwater planter is unsafe and
inefficient. Egress and ingress routes are not
maintained to design standards. Roadways are
unable to accommodate size and weight of
vehicles.
Insects and rodents are harbored in the
Overall stormwater planter

Maintenance access to facility in need of repair

Structural components in need of repair




E};&J EEE Consulting, Inc.

City of Salem

BMP Operation & Maintenance Inspection for Permeable Pavement

maintenance?

Y

Owner Name: Facility ID # (See Mapping):

Date of Inspection: As-built plans Y N
available:

Date of Last Inspection: Inspector:

Were issues identified during the previous inspection that required N

If so, was the maintenance performed and recorded on a BMP Maintenance Follow-up Form?

If no, explain:

Does the current inspection, as summarized hereon, identified maintenance N
needs?
i T
Tf y&8, BIER®eBplefe a BMP Maintenance FORBWATp Form and provide to[th [eFBfofram Manager upon co Ive Action
Excessive trash/debris Remove trash/debris and properly dispose of
Contributin Bare exposed soil Stabilize soil with seed and mulch.
g Drainage Evidence of erosion Remove trash/debris and properly dispose of
Area . e Remove landscape waste and yard clippings to revent
Excessive landscape waste/yard clippings clogging
Maintenance access to pretreatment facility in Restore access for inpsections and construction
need of repair equipment for repairs.
Excessive trash/debris/sediment Remove trash/debris/sediment and properly dispose of.
Pretreatment ) " Stabilize according to plans. E&S measures may be
Dead vegetation, exposed soi warranted until area is stabilized.
. y Backfill area, seed and mulch -consider matting, E&S
Evidence of erosion Measures may be warranted until stabilized.
Inlets provide inadequate conveyance into Repair inlets to drain to fadility.
facility
Inlets Excessive trash/debris/sediment accumulation at Remove trash/debris and properly dispose of
inlet
Evidence of erosion at/around inlet Backfill area, seed and mulch -C(?n5|delj mattlng, E&S
Measures may be warranted until stabilized.
Pavement is not draining precipitation/is .
dogged. Ponding water is Thg surface shall be kept Flean and frge of leaves, debris and
suface | Ghi o te sutace 48 nours afer a ran sediment. (Roqar weeping sl be Implmente for porous
event. Significant amounts of sediment have
accumulated between the pavers.
Oveﬁows Perforated pipe is not delivering conveyances as Remove obstructions; identify sources of erosion and
designed restabilize spillway.
Emergenc
y Spillways
Maintain vegetation so that it is healthy and dense enough to
B provide filtering while protecting underlying soils from erosion.
Vegetation is dying or dead Remove all dead and decaying plants and replace
X immediately.
Vegetation (where
applicable) G h & than 4 inch Grass shall be mowed to less than four inches and grass
rass has grown to more than 4 inches clippings shall be bagged and removed.
Plant composition consistent with approved No dumping of yard wastes into practice. Remove
plans. oil/grease from practice immediately.




Vegetation (where

Presence of invasive species/weeds.

Check plant health, manually remove sediment
immediately without damaging plants.

Dead vegetation/exposed soil

Backfill with soil, reseed, and protect area until
vegetation is reestablished

applicable) Check that roots from trees have not penetrated the
. pavement, and leaves from deciduous trees and shrubs
Trees and shrubs are within 5 feet have not clogged the practice. Vegetation and large
of pavement surface shrubsj/trees that limit access or interfere with porous
pavement operation shall be pruned.
Filter bed is blocked and/or Redistribute soil substrate and remove sediments within two
filled inappropriately weeks.
Measures such as raking and removing leaves, street
sweeping, vacuum sweeping, limited and controlled
Stormwater has more contaminants application of pesticides and fertilizers, and other good
Source Control | than the practice was designed to treat. housekeeping practices o
that prevent pollutants from mixing with stormwater
should be taken.
Outlets provide inadequate conveyance out of Repair outlets for proper drainage.
facility
Outlet Excessive trash/debris/sediment accumulation at

inlet

Remove trash/debris and properly dispose of

Evidence of erosion at/around inlet

Backfill area, seed and mulch -consider matting, E&S
Measures may be warranted until stabilized.

Spill Prevention

Hazardous/toxic substances are located/used
near or on pavement.

A spill prevention plan shall be implemented at all non-
residential sites and in areas where there is likelihood of spills
from hazardous materials. Virtually all sites present potential
danger from spills. All properties contain a wide variety of toxic
materials including gasoline for lawn mowers, antifreeze for
cars, solvents, pesticides, and cleaning aids than can adversely
affect storm water if spilled. Releases of pollutants shall be
corrected as soon as identified.

Access

Access is unsafe or impossible to inspect
pavement

Egress and ingress routes shall be renovated to design
standards. Roadways may need adjustments to accommodate
size and weight of vehicles. Obstacles preventing maintenance
personnel and/or equipment access to the porous pavement
shall be removed. Gravel or ground cover shall be added if

erosion occurs due to vehicular or pedestrian traffic.

Insects & Rodents

Insects and rodents are found within the
practice.

Pest control measures shall be taken when  insects/rodents
are found to be present. Standing water that creates an
environment for development of insect larvae shall be
eliminated. If sprays are considered, than  a mosquito
larvicide, such as Bacillus thurengensis or Altoside formulations
can be applied only if absolutely necessary. Holes in the ground
located in and around the pervious pavement shall be filled and

compacted.




Overall

Maintenance access to facility in need of repair

Restore access for inpsections and construction
equipment for repairs.

Structural components in need of repair

Consult Engineer and approved design plans.

Hydraulic control components in need of repair

Consult Engineer and approved design plans.

Excessive trash/debris/sediment

Remove trash/debris/sediment and properly dispose of.

Evidences of erosion

Backfill area, seed and mulch -consider matting, E&S
Measures may be warranted until stabilized.

Evidence of oil/chemical accumulation

Report to management and consult IDDE manual.

Evidence of standing water; ponding,
noticeable odors, water stains, presence of
algae or floating aquatic vegetation

Report to management and consult IDDE manual.

Encroachment on facility or easement by
buildings or other structures

Contact Operations and Maintenance Division

Additional Notes:




Appendix B: Salem Post-Construction BMP Maintenance Follow-up Form

Post-Construction Stormwater Management Program Manual
September 2015 (Revised August 2016)



BMP Maintenance Follow-up FORM

To be completed by inspector

Location: BMP ID # (see BMP Inventory map):

Was the maintenance need generated from an inspection? If yes, date on inspection form:

Description of required maintenance:

Is maintenance critical to the function of the BMP? D Yes D No D Not sure
To be completed by the Director of the Department of Community Development or designee

Individual performing or overseeing maintenance:

Requested date for maintenance to be completed by:

Date(s) maintenance completed:

Did maintenance solve the identified problem? D Yes D No D Not sure

If no or not sure, describe further necessary maintenance and a date for the additional maintenance to be performed:

Description of maintenance performed:

Attach photographs to this form and retain for records.







National Stormwater Center
Contact Information

for Questions and/or
Comments

National Stormwater Center
105-A East Broadway,
Bel Air, MD 21014

888-397-9414

info@npdes.com




Contact Information

Jim Newton, P.E., BCEE, ENV SP, CSI
Environmental Consultant/Writer
6753 Lauren Trace Ct

Milton, FL 32570

302-900-1060 (cell)

denewts@gmail.com
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