DEPARTMENT OF

=400 Statewide LID Training Program




INSTRUCTORS

REBECCA DUGOPOLSKI, PE
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Key project experienceStormwater monitoring,
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PROGRAM OVERVIEW

A 2012: Public and private
partners engage state
legislature to fund program

A June 2012: LID Training
Steering Committee convened

A 2012-2013: Washington State
LID Trainind’lan developed:
www.wastormwatercenter.org/
lid-background

A 2014: Trainingorogram built
from state LID Training?lan



http://www.wastormwatercenter.org/lid-background
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PROGRAM OVERVIEW

A 49 trainings in western and
eastern WA in 20142015

A 42 trainings in western and
eastern WA in 2012016

A 39 trainings offered in
western and eastern WA in
2017

A Threelevels: Introductory,
Intermediate, and Advanced

A Statewide LID Certificate now
available
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Introduction to LID
for Inspection&
. MaintenanceStaff

Intermediate LID
Topics: NPDES Phase

~ | &1l Requirements

Intermediate
LID Design:

_ Bioretention

Intermediate
LID Design:

. Permeable Pavement

Intermediate LID
Design: Site
Assessment, Planning

© & Layout

Intermediate LID
Design: Rainwater
Collection Systems &

 Vegetated Roofs

Intermediate
LID Design:

. Hydrologic Modeling
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ADVANCED

Advanced Topics for
Longterm LID
Operations:
Bioretention

Advanced Topics for
Longterm LID
Operations:
Permeable Pavemen

Advanced Topics in
LID Design:
Bioretention

Advanced Topics in
LID Design:
Permeable Pavement

Advanced Topics in
LID Design Site
Assessment,
Planning & Layout

Advanced Topics in
LID Design: Rainwater
Collection Systems &
Vegetated Roofs

5.6

6.2

Advanced Topics in
LID Design:
Hydrologic Modeling

Advanced Topics in LID
Design:Bioretention
Media and Compost
Amended Soils
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AGENDA
Introduction

LID O&M overview

BMP specifics

administrative tools

wrap up
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LEARNING OBJECTIVES

Participants will gain a basignderstanding of
Inspection and maintenance activities
associated with LID BMPs.

|dentify priority elements when conducting
iInspections for LID facilities

3. ldentify and understand the most common
problems and associated solutions related to

¥ 8N maintaining LID BMPs
’.J'l?t e ;\'::%\
i
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INTRODUCTION

TOPICS

Intro to LID

Issuance Date:  August 1,2012
Effective Date: August 1, 2013
Expiration Date: July 31, 2018

Western Washington Phase II Municipal
Stormwater Permit

National Pollutant Discharge Elimination System and
State Waste Discharge General Permit
for discharges from Small Municipal Separate Storm Sewers
in Western Washington

State of Washington
Department of Ecology
Olympia, Washinglon 98504-7600

In compliance with the provisions of
The State of Washington Water Pollution Control Law
Chapter 90.48 Revised Code of Washington
and

The Federal Water Pollution Control Act
(The Clean Water Act)
Title 33 United States Code, Section 1251 et seq.

Until this permit expires, is modified, or revoked, Permittees that have properly obtained
coverage under this permit are authorized to discharge to waters of the state in accordance with
the special and general conditions which follow.

4
cllySusewind, P.E., P.C.
‘Weer Quality Program Manager

Department of Ecology
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INTRODUCTION

LOW IMPACT DEVELOPMENT (LID):
Stormwater Management Strategy

A Site design & planning
techniquesemphasizing
conservation

AUse ofsmallscale engineered
and nonengineered controlgo
closely mimic predevelopment
hydrologic processes
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INTRODUCTION

LID PrinciplesPre-developedForest
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INTRODUCTION

LID PrinciplesbDevelopedCondition
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INTRODUCTION

LID PrinciplesSite Design And Planning

A Minimize disturbance

A Reduce impervious
surface

A Protect and restore
native soils and
vegetation

A Managestormwater
close to the source

cluster housing

bioretention

areas bioretention

swales

vegetation
retention

Traditio LID
nal
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INTRODUCTION

LID BMPsSmaltScale Engineering Controls

Alnfiltration —

AFiltration

psoage - ISR
AEvaporation

ATranspiration

Synonyms for LID BMPs:

Green Stormwater Infrastructure (GSI), Integrated Management Practices (IMPs), and
On-Site Stormwater Management BMPs
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INTRODUCTION

TOPICS

NPDES Permit

Issuance Date:  August 1, 2012
Effective Date:  August 1,2013
Expiration Date: July 31, 2018

Western Washington Phase II Municipal
Stormwater Permit

National Pollutant Discharge Efimination System and
State Waste Discharge General Permit
for discharges from Small Municipal Separate Storm Sewers
in Western Washington

State of Washington
Department of Ecology
Olympia, Washington 985047600

In compliance with the provisions of
The State of Washington Water Pollution Control Law
Chapter 90.48 Revised Code of Washington

and
The Federal Water Pollution Control Act
(The Clean Water Act)
‘Title 33 United States Code, Section 1251 et seq.

Until this permit expires, is modified, or revoked, Permittees that have properly obtained
coverage under this permit are authorized to discharge to waters of the state in accordance with
the special and general conditions which follow.

cll; wind, .G.
‘Wifer Quality Program Manager
Department of Ecology
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INTRODUCTION

NPDES PERMIT REQUIREMENTS

National Pollutant Discharge Elimination System (NPDES) Muni@gaimwater
Permits

Municipal StormwaterPermitteesin WashingtonState

Phase Permittees Western WashingtorPhase Eastern Washington Phase
Il Permittees Permittees
Seattle
Tacoma 82 Cities 18 Cities
ClarkCounty
King County 5 Counties 5 Counties

Pierce County
Snohomish County

SecondaryPermittees Approximately 45; such as ports and universities

Tosee a listing opermitteesvisit
http://www.ecy.wa.gov/programs/wag/stormwater/municipal/MuniStrmWitrPermList.html
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http://www.ecy.wa.gov/programs/wq/stormwater/municipal/MuniStrmWtrPermList.html

INTRODUCTION

NPDES PERMREQUIREMENTS

APhase Il requirements are somewhat less extensive
ASecondarypermittee requirements vary

Timeline for updating maintenance standards

Phase /| Phase [/

Per Section Per Section S5.C.5.a of the ‘
S5.C.9.a of the Phase / Per/ﬁ ) )
Phase | Permit ost Lewis Co. City of

Permitte and Cowilitz Abeﬁdee
Jun June Dec. June June
e 30, 31, 30, 30,
201 2015 2016 2017 2018
S_ta&wide LID Training Program INSPECTION & MAINTENANCE STAFF
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INTRODUCTION

NPDES PERMREQUIREMENTS
Requirements Vary By BMP Classification

A Onsite Stormwater
Management BMPs

A Stormwater Treatment and
Flow Control BMPs/Facilities
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INTRODUCTION

NPDEFPERMIT REQUIREMENI®Imum
Requirements (MRS)

1. Preparation of Stormwater
Site Plans

Construction SWPPP
Source Control
Preserve natural Drainage

a & WD

On-Site Stormwater
management

Run-off Treatment

Flow Control
Wetlands Protection
O&M

© 0 N O
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INTRODUCTION

NPDES PERMIT LID O&M REQUIREMENT

AMR #2¢ ConstructionStormwater  §
Pollution Prevention Plan (SWPPHRK

A Protect LID BMPs from sediment and
compaction

AMR #5¢ On-site Stormwater
Management

A Infiltrate, disperse, and retain runoff
on-site to the extent feasible

" Lotus Springs

StateW|de LID Training Program INSPECTION & MAINTENANCE STAFF
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INTRODUCTION

NPDES PERMREQUIREMENT@inimum
Requirements (MRS)

AMR #6¢ Runoff Treatment

A Water quality treatment for
pollution-generating areas

AMR#7 ¢ Flow Control

A Control of flow peaks and flow
durations

Statemde LID Training Program ! INSPECTION & MAINTENANCE STAFF
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INTRODUCTION

NPDES PERMREQUIREMEN:ISn-site
Stormwater Management BMPs

A Used to help meet MR #5

A May be used to help meet MR #6
and/or MR #

A & h-gite Stormwater Management
ataér [L5 . at a
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INTRODUCTION

NPDES PERMREQUIREMENITSn-site

Stormwater Management BMPs
Includes the following LID BMPs:
A Rain Gardens3VIP T5.14A) A Downspout Full Infiltration(BEMP T5.16)

A Bioretention (BVIP T5.14B) A DownspoutDispersion(BEMPT5.1(5)

A Permeable Pavemer(‘BMP T515) A ConcentratedFlow DiSperSior(BI\/lP T511)

A Vegetated RoofsBMP T5.17 A Sheet Flow DispersioiVP T5.12)
A Full Dispersior{BVIP T5.30) A Compostamended soilsBMP T5.13)
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INTRODUCTION

NPDES PERMREQUIREMENIBeatment
and Flow Control BMPs/Facilities

A Subset of Orsite Stormwater Management BMPs
A Used to meet MR #6 or MR #7

A May also be used to meet MR #5

A Includes the following BMPs:

A Bioretention (BMP T5.145) A Detention facilities
A Permeable Pavement3 VP T5.15) A Standard infiltration facilities
A Vegetated RoofsBIVP T5.1Y A TreatmentBMPs/facilities

N
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LID O&M overview
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LID O&M OVERVIEW

NPDES PERMIT LID ORHAQUIREMENTS:
O&M Standards

Implement maintenance standards X X

Adoptor update ordinance or other
enforceable documents

Implement practices, policies, &
proceduredo reduce SW impacts X
associated with runoff

Statewide LID Training Program ! INSPECTION & MAINTENANCE STAFF
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LID O&M OVERVIEW

NPDES PERMIT LID ORHAQUIREMENTS:
Plan Review

Verify maintenancglan completed &

O&M responsibility assigned X
Verify submissionf maintenance X X
Instructions
Verify that O&M manual is complete X
Review and approve declaration of
covenant (includinglesign details,
: ) : : X X
figures and maintenance instructions)
and grant of easement
Statewide LID Training Program ! INSPECTION & MAINTENANCE STAFF

DEPARTMENT OF

[ | Eﬁ?hﬁ?g}' INTRODUCTION TO LID 30




LID O&M OVERVIEW

NPDES PERMIT LID OKHMQUIREMENTS:
Inspection

Legal authority to inspect private
stormwaterfacilities and enforce X X
maintenance standards

Conduct postonstrudion

Inspections to ensure proper X X
installation
Statewide LID Training Program | INSPECTION & MAINTENANCE STAFF
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LID O&M OVERVIEW

NPDES PERMIT LID ORHMQUIREMENTS:
Inspection (continued)

Conductinspections during
construction in new residential X
developments*

Conductongoing annual inspections X

Performspot checks for potentially
damaged BMPs owned/operated by X
Permitteeafter major storm events

*Every6 months until 90% of the lots are constructed or when construction is stopped ant
the site is fully stabilized
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LID O&M OVERVIEW

NPDES PERMIT LID ORHAQUIREMENTS:
Enforcement

Enforce compliance with
maintenance standards, as needed, X
based on inspection

Statewide LID Training Program " INSPECTION & MAINTENANCE STAFF
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LID O&M OVERVIEW

NPDES PERMIT LID O&M REQUIREMENT
Training

Train staff involved in plan review,
permitting, construction site X X
inspections, & enforcement

Implement an ongoingyaining
program for employees who have

primary O&M job functions that may X X
impact SW quality
Statewide LID Training Program ! INSPECTION & MAINTENANCE STAFF
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LID O&M OVERVIEW

NPDES PERMIT LID O&M REQUIREMENT
Record Keeping

Keep records of inspections and
enforcement actions (e.g., inspection X X
reports, notices of violations)
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LID O&M OVERVIEW

NPDES PERMIT LID O&M REQUIREMENT
Mapping

Scale drawing of the lot(s) and public

ROW that show BMP locations X X
Map BMPs owned/operated by X
Permittee
Map connections between BMPs and X
tributary conveyances*
*Phase | Only
Statewide LID Training Program ! INSPECTION & MAINTENANCE STAFF
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LID O&M OVERVIEW

LID O&M GUIDANCE DOCUMEBdjective

A Supportpermitteesin implementing
LID maintenancg@rograms

A Provide specific O&M guidance so
permittees can create maintenance
standards that preserve facility
function

A Note: Jurisdictions may want to tailor
the tablesin the O&M guidance
document toaddress varying levels

of-service Drena Donofr/a

Statewide LID Training Program ! INSPECTION & MAINTENANCE STAFF
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LID O&M OVERVIEW

LID O&M GUIDANCE DOCUMENT:
Development

A Two advisory committees

A LID Maintenance Advisory Committee

A LID Maintenance Administrative Issues
AdvisoryCommittee

A Best available information

A Advisory committee input
A Literature review

A Targeted surveys sent to jurisdictions,
contractors/ landscapers, angendors

A Guidance will evolve over time

Statewide LID Training Program 2! INSPECTION & MAINTENANCE STAFF
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LID O&M OVERVIEW

LID O&M GUIDANCE DOCUMEDRME

A Summary of NPDES Permiequirements
A Maintaining LID BMPs

A Bioretention facilities A Downspout infiltration systems

A Rain gardens A Downspout, sheet flow, andoncentrated

A Permeable pavement dispersion systems

A Vegetatedroofs A Compostamendedsoils

A Programmatic& Administrative Guidance

Statewide LID Training Program INSPECTION & MAINTENANCE STAFF
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LID O&M OVERVIEW

LID O&M GUIDANCE DOCUMEBMerview

M AP L I Wy

A BMPdescription
A How water moves through facility
A Keymaintenanceconsiderationsto
ensure facility function
A Function by BMP component

A Key maintenance by BMP component

A Keyoperations topreservefacility
function

Photo cun‘es y of Seattle

Drihlir I Itlitine
aqonc-otimresS
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LID O&M OVERVIEW

LID O&M GUIDANCBEverview

A Maintenancestandards andprocedures

Table 3 (continued).  Maintenance Standards and Procedures for Bioretention Facilities.
Recommended Frequency *
Routine Condition when Maintenance is
Component Ingpection Maintenance MNeeded (Standards) Action Needed (Procedures)
Iniets/Outlets/Pipas
Splash block inlet A Water iz not being directed properly | Reconfigure/ repair blocks to direct water to facility and away from structure
to the facility and away from the
inlet structure
Curb cut inletioutlet Weekly during | Accumulated leaves at curb cuts Clear leaves (particularty important for key inlets and low points along long,
fall leaf drop linear facilities)
Pipe inlet/outlet A Pipe iz damaged Repair/ replace
W Pipe is clogged Remove roots or debris
AS Sediment, debris, or trash reducing | = Clear the blockage
capacity of inletioutiet * |dentify the source of the blockage and take acfions to prevent future
blockages
‘Weekly during | Accumulated leaves af inletsioutlets | Clear leaves (particularly important for key inlets and low points along long,
fall leaf drop linear facilities)
A Maintain access for inspections » Clear vegetation within 1 foot of inlets and outlets, maintain access
pathways
* Transplant vegetation when possible
Erosion control at A Concenirated flows are contacting Maintain a cover of round rock or cobbles or other erosion protection
inlet s0il and causing erosion measure (e.g., matting) to protect the ground where concentrated water
enters the facility (e.g., a pipe, curb cut or swale)
Trash rack 5 Trash or other debris present on Remove/ dispose
trash rack.
A Bar screen damaged or missing Repair/ replace

Statewide LID Training Program

INSPECTION & MAINTENANCE STAFF
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LID O&M OVERVIEW

LID O&M GUIDANCBwverview

A Equipment and material list

Table 4. Bioretention Equipment and Materials List.

Landscaping equipment Landscaping materials™®
L] cloves L] pPlants
[ weeding tool L[] stakes and ties
[] seil knife Erosion control material®
[] Pruners ] Rock or cobbles for rock pad
] Loppers ] Erosion control matting
[] stakes and guys Mulch
L1 Manual edger [ Arborist wood chip mulch
L] Line trimmer (also known as a string trimmer, L] coarsa compost mulch
weed aater, or weed whacker) ]
Rock mulch
[ Rototiller mu
[ Hoe Pipe/structure inspection and maintenance
' equipment
a Rake ] Hand tools
Wheslamrow 1 wWrench or manhole lifter (for opening manhole
] Shovel lids, grates, etc.)
] Push broom L1 Flashlight
L[] Hand tampaer L1 sirror (for viewing plpes without entering
structure)

L] Blade sharpeners o
[] Tarp/ Buckets (to remove leaf litteridebris) Garden hose

L] Garbage bags (for disposal of trash/noxious O Plumbing snake
weeads) 1 Measuring tape or ruler

Statewide LID Training Program - INSPECTION & MAINTENANCE STAFF
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LID O&M OVERVIEW

LID O&M GUIDANCBEverview

A Skills and Staffing

A List of general skillequired

¢ Landscaping skills (e.g.,

A List of additional specializeskills general plant care)
s Plant identification skills
A Staffing survey estimates (e.g., crew FWEE'E’S vs. planted species,
hours per facility, per linear foot, or per invasive vs. common weeds,

how to dispose of invasive
weeds, timing of weed seed
dispersal)

square foot)

¢+ Erosion control knowledge

¢ General drainage system
maintenance skills (e.g.,
inlet/pipe/underdrain
cleaning experience)
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BMP specifics
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COMPOST
AMENDED SOILS

PERMEABLE
PAVEMENT
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DISPERSION
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BMP SPECIFIGBISPERSION

DEFINITION AND TYPES

A Vegetated areas that collect runoff from impervious
surfaces

A Restores the natural drainage patterns of sheet flow
and infiltration

A Types:
A Downspout dispersion
A Concentrated flow dispersion

A Sheet flow dispersion

Statewide LID Training Program INSPECTION & MAINTENANCE STAFF
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BMP SPECIFIG®ISPERSION

COMPONENT®0ownspout Dispersion

ROOF DOWNSPOUT
UP TO 700 SF

SPLASH BLOCK OR PAD OF
CRUSHED ROCK
DOWNSPOUT EXTENSION
A Sp|ash block ROOF DOWNSPOUT
“"—/\/— 256 M—l—N—‘
A DiSpersabrea Aﬁ_—;‘:‘i"_w_ﬁé l HOUSE )

PLAN —

NTS

| House

s

DOWNSPOUT EXTENSION

SPLASH BLOCK OR 2'x3' PAD
OF CRUSHED ROCK (6" DEEP)

,MMW
S oW 256 MIN VEGETATED F
F
ISOMETRIC
NTS
Source: City of Seattle
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BMP SPECIFIGBISPERSION AND INFILTRATION o %057 level outle

COMPONENTS: gy
Downspout Dispersion il —

O
Ad -”"—4”perfpipe

18" min Daavu AR ap? 89|

A Dispersion trench e a8 washed o

A Dispersal area g ey
p L—24"min—~|

TRENCH X-SECTION
NTS

slope ——
small catch basin or yard drain

2x10°
level trenche:
<700 sq. . s

TypeICB

] standard

dispersion trench

w/ notched grade board
length 10' per 700 sq. ft.
of roof area.

>700 sq. ft.

PLAN VIEW OF RAOB/rce King County
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BMP SPECIFIG®ISPERSION AND INFILTRATION

COMPONENTSaeet Flow and Concentrated
Flow Dispersion

-~

OO 73

SheetFlow Dispersion
A Transition zone
A Dispersal area

" RIGHT-OF-WAY
STREET

Concentrated Flow Dispersion
A Rock pad at diSChal’ge pOin1 e mv:v:c’,:fév:vxv:cﬁv:rcmv:
A Dispersal area - |

PLAN

Sheet Flow Dispersion from a Driveway
Flat to Moderately Sloping Driveways
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BMP SPECIFIGBISPERSION AND INFILTRATION

MAINTENANCE PROCEDURES!

Splash Block
A Reconfigure/repair blocks to direct water away from building structure

A Reconfigure/repair blocks terevent water from disrupting soil media

Dispersal Area
A Investigate cause of erosiofgullies/rills) greater than 2 inchedeep

A Remove accumulated sediment or debris blocking or channelizing flow
path

A Investigate cause of standing water (e.g., grade depressions, compacted
soil) that persists for more than 3 days after the end of a storm event

StateW|de LID Training Program INSPECTION & MAINTENANCE STAFF
- | ECOLOGY 51



BMP SPECIFIGBISPERSION AND INFILTRATION

MAINTENANCE PROCEDURES!

Dispersion Trench

A Remove/dispose of accumulated trash, debris, or sediment on drain
rock

A Remove/dispose of ggetation/moss present on drain rock

A Repair/seal/replace cracked, collapsed, broken, or misaligned drain
pipes
A Remove/disposeof sediment in the sump

A Repair/replace stuck, buried, or missing access lid cover

Rock Pad

A Add additional rock if only one layer of rock exists, exposed soil is
present, or solil erosion is occurring

StateW|de LID Training Program INSPECTION & MAINTENANCE STAFF
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INFILTRATION
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