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Good Housekeeping Workshop Agenda

• Introduction
• Water quality at public 

Workshop 1 – Parks & Recreation Areas 
Tuesday, March 10, 2015 (8 ‐ 11:00 AM) 
Snow date: Thursday March 12 2015 parks & recreation 

areas
• Discussion

Snow date: Thursday, March 12, 2015 
Northern Essex Community College ‐
Classroom 

• Discussion
• Applicable regulations
• Pollution prevention 

Workshop 2: Buildings, Facilities, Vehicle 
and Equipment Maintenance 
Friday, March 20, 2015 (8 ‐ 11:00 AM)  p

practices
• Discussion / Q & A

Andover Public Safety Building and Public 
Works Maintenance Yard 

• Opportunities for 
Regional Efficiencies

• Wrap up

Workshop 3: Stormwater Management 
and Infrastructure Maintenance 
Friday, April 10, 2015 (8 ‐ 11:00 AM) 
N th E C it C ll • Wrap upNorthern Essex Community College –
Classroom 





Do you know? 
1. What % of your town is publicly-owned and

covered in turf or landscaping?  
2. The extent of mowing, fertilization, pesticide 

application, and supplemental irrigation on that 
land?land?  

3. If regular park and landscape maintenance 
activities generate stormwater pollutants?activities generate stormwater pollutants? 
1. Which ones? 

4 What waterbodies your lands drain to and are4. What waterbodies your lands drain to and are 
they impaired for any water quality parameter? 









Source: Clemson 
University
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Water Quality

• Introduction

• Water quality (25 min)

• Discussion: Experiences from participants (15 min)

O i f li bl l ti (30 i )• Overview of applicable regulations (30 min)

• Description of Best Practices (45 min)

• Q & A (10 min)

• Discussion: Regional Efficiencies (15 min)• Discussion: Regional Efficiencies (15 min)

• Concluding remarks – Wrap up (5 min)





Detergents

Toxic
C t i tContaminants

Herbicides, fertilizers

Thermal 
Stress

Debris, Salt, 
Sediment, Oils & 
GreaseGrease

Nutrients and Pathogens



Potential Pollutants 



Pollutants



Nutrients

Nit• Nitrogen
– Area of concern:  Coastal Embayments / Estuaries

• PhosphorusPhosphorus
– Area of concern:  Freshwater ponds, lakes, streams and 

rivers



Nitrogen

Nit• Nitrogen
– Sediments
– Manufactured fertilizers
– Compost, peat and 

manure
– Certain soaps andCertain soaps and 

detergents



Phosphorus
• PhosphorusPhosphorus

– Sediment
– Fertilizers

D i l i l/l f li– Decaying plant material/leaf litter
– Certain soaps and detergents
– Animal waste
– Compost, peat and manure



Pesticides/Herbicides
• TypesTypes

– Dust
– Spray

G l– Granular
– Fumigants
– Surface Coatings

• Can enter into the storm 
drain system and waterwaysdrain system and waterways 
through the following 
methods:
– Illegal dumping
– Run-off from excessive 

irrigation
– Heavy rains



Nuisance Animals and Pet Waste

• Waterfowl / Canada 
Geese

• Dogs
Oth• Others



Organic Waste

• Leaf Litter 
• Grass Clipping

C t• Compost



Sediment

• EPA lists sediment as the 
most common pollutant in 
rivers, streams, lakes andrivers, streams, lakes and 
reservoirs

• The most concentratedThe most concentrated 
sediment releases come 
from construction activities

• Nutrients and other 
pollutants can be 
t t d b di ttransported by sediment



Trash

• Poses a threat to 
wildlife and human 
healthhealth
– choking hazards to 

wildlife
bacteria to humans– bacteria to humans

• Clogs storm drains

• Detracts from the 
aesthetics of a 
landscapelandscape 



Deicing
• SaltSalt

– Can deplete the oxygen supply 
needed by aquatic animals and 
plantsplants

– Leach into the ground and 
change the soil composition
Leach into the groundwater– Leach into the groundwater

– Deteriorate paved surfaces and 
infrastructure

• Sand
– Enter catch basins, storm drains, 

and surface waters if it is not 
swept up each spring

– Contribute to plugged storm 
drains, which can cause flooding

– Fill in aquatic habitats, and cloud 
waterbodies



Discussion

Y  • Your 
Experiences

• What are you 
currently doing

• Specific sites /
issues



Overview of applicable regulations
I t d ti• Introduction

• Water quality (25 min)

• Discussion: Experiences from participants (15 min)

• Overview of applicable regulations (30 min)• Overview of applicable regulations (30 min)

• Description of Best Practices (45 min)

• Q & A (10 min)

• Discussion: Regional Efficiencies (15 min)Discussion: Regional Efficiencies (15 min)

• Concluding remarks – Wrap up (5 min)



Applicable Regulations

• MS4 permit requirements 
– Pollution prevention/good 

housekeepinghousekeeping
– Other relevant requirements

• State• State 
– 303(d) lists

pesticide and fertilizer– pesticide and fertilizer 
regulations

• Local regulationsLocal regulations
– Parks 
– Stormwater
– Aquifer Protection



Overview of applicable regulations

• 2003 MS4 Minimum Requirements
– Permittee Must Develop, Implement, and Enforce a 

Program to Reduce the Discharge of Pollutants from 
the MS4 to the extent practicable; protect water 
quality and satisfy the water quality requirements ofquality, and satisfy the water quality requirements of 
the Clean Water Act and Massachusetts Water 
Quality Standards

– Permittee Must Develop and Implement a Storm 
Water Management Program prior to May 1, 2008



MS4 Stormwater Management Program   
Minimal Control Measures

1. Public Education and Outreach
2 P blic In ol ement and Participation2. Public Involvement and Participation
3. Illicit Discharge Detection and Elimination
4. Construction Runoff
5. Post-Construction Stormwater5. Post Construction Stormwater 

Management
6 Pollution Prevention and Good6. Pollution Prevention and Good 

Housekeeping in Municipal Operations

Source: http://www.epa.gov/region1/npdes/stormwater/MS4_MA.html



MS4 Permit Requirements For Pollution    
Prevention / Good Housekeeping in Municipal Operations 

2003 Permit 
• Permittee must develop and implement a program with the goal of 

preventing and/or reducing pollutant runoff from municipalpreventing and/or reducing pollutant runoff from municipal 
operations…and include, at a minimum, maintenance activities for: 
parks and open space, fleet maintenance, building 
maintenance….

• Develop schedules for municipal maintenance activities listed 
above

• Develop inspection procedures and schedules for long termDevelop inspection procedures and schedules for long term 
structural controls



EPA 2011-2012 Annual Report Summary (232 of 238 MS4s) 



MS4 Permit Requirements 2.3.7 for Pollution    
Prevention / Good Housekeeping Control Measures 

2014 Draft
• Develop Inventory of all Facilities by End of First Permit 

Year (annual updates)Year (annual updates)
• Written O&M Plans:

– Parks and Open Space
– Buildings and Facilities(Workshop 2)
– Vehicle and Equipment Maintenance  (Workshop 2)
– Stormwater Infrastructure (Workshop 3)

• Specific Minimum Activities and Schedules
• Develop SWPPPs for facilities (Workshop 2)
• Additional Requirements for TMDL or Impaired Watersq p



2014 Draft Permit: Parks and Open Spaces (2.3.7a(ii)(a))

E t bli h d t dd th t d di l• Establish procedures to address the proper use, storage, and disposal 
of pesticides, herbicides, and fertilizers:

minimizing the use of these products
ensuring their use is in accordance with manufacturers instructions

• Evaluate lawn maintenance and landscaping activities to ensure 
practices are protective of water quality:

Reduced lawn mowing frequencies
Proper disposal of lawn clippings
Use of alternative landscaping materials (i.e., natives and drought p g ( g
resistant species)

• Establish pet waste handling collection and disposal locations at all 
parks and open space including signage to promote these practices

• Establish procedures for management of trash containers at parks 
and open space, including: 

scheduled cleaningsscheduled cleanings 
sufficient  number of receptacles.



Location Matters

Requirements may differ depending on 
where the site is located and how the 
permittee defines the regulated area:
• In the MS4 regulated areaIn the MS4 regulated area 
• Town wide / jurisdiction

I TMDL t h d• In a TMDL watershed
• In a non-TMDL, but water quality limited 

watershed – 303(d)
• Public Drinking Water Supply Resourceg pp y





Additional requirements for non-TMDL impaired waters (Appendix H)
WQ Parameter Additional Good Housekeeping Requirements for non-TMDL 

Impaired Waters (Appendix H)
I. Nitrogen 1. Establish requirements for:

• use of slow release fertilizers
• manage grass clippings and leaf litter, including prohibiting 

blowing of organic waste onto impervious cover
• Increased street-sweeping to 2x/yr (spring and fall)Increased street sweeping to 2x/yr (spring and fall)

2. Develop Nitrogen Source Identification Report
3. Structural retrofit (demo) implemented YR 5

II. Phosphorus 1. Establish requirements for:p q
• manage grass clippings and leaf litter, including prohibiting 

blowing of organic waste onto impervious cover
• Increased street-sweeping to 2x/yr (spring and fall)

2  Develop Phosphorous Source Identification Report2. Develop Phosphorous Source Identification Report
3. Structural retrofit (demo) implemented YR 5

III. Bacteria No additional (enhanced education and IDDE)

IV  Chl id 1 S lt R d ti  Pl   (5YR t  f ll  i l t)IV. Chloride 1. Salt Reduction Plan  (5YR to fully implement)
2. Track salt type and amount used
3. Operational changes, equipment changes, training, guidelines for 

application ratepp
4. Address privately-owned facilities

V. Solids/ Oils/  
Metals

• Increased street sweeping and optimization of 
commercial/industrial/high pollutant load areas



Additional requirements under approved TMDLs (Appendix F)
In State TMDL Good housekeeping requirementsp g q

I. Charles River
Watershed 
Phosphorus TMDL

1. Phosphorus Control Plan with description of nonstructural 
measures; 
2. Calculate Phosphorus reductions due to four reduction factors:p

And

II  Lake & Pond 

p
• Enhanced street sweeping
• Catch basin cleaning
• No application of fertilizers containing phosphorus
• Organic waste and leaf litter collection programII. Lake & Pond 

Phosphorus TMDL

g p g
3) Full implementation of non-structural/structural controls-Permit 

YR 6/8

III. Bacteria and No additional requirements (enhanced education and IDDE)
Pathogen TMDLs

IV. Cape Cod 
Nitrogen TMDL

Establish requirements for:
• use of slow release fertilizers

manage grass clippings and leaf litter  including prohibiting blowing of • manage grass clippings and leaf litter, including prohibiting blowing of 
organic waste onto impervious cover

• Increased street-sweeping to 2x/yr (spring and fall)

V. Assabet River Establish requirements for:
Phosphorus TMDL

q
• manage grass clippings and leaf litter, including prohibiting 

blowing of organic waste onto impervious cover
• Increased street-sweeping to 2x/yr (spring and fall)



Additional requirements under approved TMDLs (Appendix F)
B. Out-of-State Good housekeeping requirements
TMDL

p g q

I. Long Island 
Sound Nitrogen 

1. Establish requirements for:
• use of slow release fertilizers

TMDL* • manage grass clippings and leaf litter, including prohibiting 
blowing of organic waste onto impervious cover

• Increased street-sweeping to 2x/yr (spring and fall)
2  Develop Nitrogen Source Identification Report2. Develop Nitrogen Source Identification Report
3. Structural retrofit (demo) implemented YR 5

II. Rhode Island 
Phosphorus TMDLs

1. Establish requirements for:
• manage grass clippings and leaf litter, including prohibiting p g g pp g , g p g

blowing of organic waste onto impervious cover
• Increased street-sweeping to 2x/yr (spring and fall)

2. Develop Phosphorous Source Identification Report
3  Structural retrofit (demo) implemented YR 53. Structural retrofit (demo) implemented YR 5

III. Rhode Island 
bacteria TMDLs

No additional requirements (enhanced education and IDDE)

IV. Rhode Island 
metals TMDLs

• Increased street-sweeping of municipal roads and parking lots 
where high pollutant potential

• Structural BMPs to include containment/shutdown mechanism



2014 Draft Permit: 
Other Good Housekeeping Requirementsp g q

Buildings and Facilities
– Use, storage, and disposal of petroleum 

prod cts and other potential storm aterproducts and other potential stormwater 
pollutants

– Employee training in proper procedures
– Spill Prevention Plans, if applicable
– Procedures for dumpsters and other 

waste management equipment
– Parking lot and facility housekeeping 

measures

Vehicles and Equipmente c es a d qu p e t
– Procedures for vehicle storage
– Fueling areas

Vehicle washing procedures to– Vehicle washing procedures to 
eliminate discharge of wash waters to 
storm drain or surface waters



2014 Draft Permit: 
Other Good Housekeeping Requirementsp g q

Infrastructure Operations and 
Maintenance

– Catch basin cleaning and prioritization
– Street and parking lot sweeping
– Winter road maintenance
– BMP and drainage system inspection 

and maintenance.

Stormwater Pollution Prevention 
Plans (SWPPP)

• For separate maintenance garages , 
public works yards, transfer station, etc.

• Team, facility description and pollution y p p
sources 

• Stormwater controls



Other related MS4 Stormwater Management Program Elements

1 Public Education and Outreach1. Public Education and Outreach
– Lawn care and pet waste messaging

2 Public Involvement and Participation2. Public Involvement and Participation
– Demonstrations at parks and schools? Trash pick 

ups, tree planting, etc.p , p g,
3. Illicit Discharge Detection and Elimination

– Check connections at facilities
4. Construction Runoff
5. Post-Construction Stormwater Managementg

– Inventory of retrofit opportunities
– Demonstrations

6. Pollution Prevention and Good Housekeeping 
in Municipal Operations



Local Regulations on Park Use

• Town Regulations for Parks
• Consistency with MS4 Goals
• Adopt and Revise local regulations
• Resource Areas 

Wetlands and Areas of Critical Concern– Wetlands and Areas of Critical Concern
– Drinking Water sources / Zone I and Zone II





Other Pesticides and Fertilizer Regulations

• Federal Insecticide, Fungicide, Rodenticide Act 
(FIFRA) regulates use, storage, and disposal of 
containers and waste

• Massachusetts Pesticide Control Act (MPCA) 
i 1978 d D t t f A i lt lsince 1978 under Department of Agricultural 

Resources (MGL Chapter 132B)
– Pesticide Program – Part of the Division of Crop and Pest– Pesticide Program – Part of the Division of Crop and Pest 

Services
– All Pesticide applicators are required to be licensed (Commercial 

Applicator License)Applicator License)
– Approves pesticides for use in Massachusetts

• Fertilizer Regulations (330 CMR 31) - Pendingg ( ) g



Good Housekeeping/Pollution Prevention
I t d ti• Introduction

• Water quality at public parks and recreation areas (25 
i )min)

• Discussion: Experiences from participants (15 min)

• Overview of applicable regulations (30 min)

• Description of Best Practices (45 min)• Description of Best Practices (45 min)

• Q & A (10 min)

• Discussion: Regional Efficiencies (15 min)

• Concluding remarks – Wrap up (5 min)Concluding remarks Wrap up (5 min)



What is Municipal Pollution Prevention/
Good Housekeeping?Good Housekeeping?

Our working definition:g
• Assessment and subsequent 

alteration of municipal operations 
to reduce the amount of pollution 
entering the storm drain system 

d t ll i i tand, eventually, receiving water 
through the implementation of 
Best Management PracticesBest Management Practices 
(BMPs)



Benefits

• Can help satisfy other minimum 
control measures

1 Public Education and Outreach1. Public Education and Outreach
2. Public Participation/Involvement
3. Illicit Discharge Detection and 

EliminationElimination
4. Construction Site Runoff Control
5. Post Construction Runoff Control
6. Pollution Prevention/Good Housekeeping

• Helps reduce liability and future 
maintenance/clean up burdenmaintenance/clean up burden 

• Minimizes environmental and health 
risks to staff and  residents 

• Cost savings



Surface Runoff

Di tDisconnect

Reduce



Surface Runoff

Treat

Intercept









ReduceReduceReduceReduce

`InterceptIntercept • `

TreatTreat



Mill River Park – Taunton, MA



Mill River Park – Taunton, MA



Sediment and Erosion Control

• Don’t mow within 10 to 25 feet 
from the edge of a stream or 

kcreek

• Stabilize bare spots in the 
l dlandscape

• Use erosion control BMPs 
d i t ti j tduring construction project

• Sweep sidewalks and 
d i i t d f idriveways instead of using a 
hose and water



Nutrients

• Fertilizer applications
– Perform soil test to 

d t i t l ddetermine actual needs
• https://soiltest.umass.edu/

C lib t d t– Calibrate spreaders to 
avoid over application

C di t li ti– Coordinate applications 
with weather

R d d– Recommended 
application setbacks

• 5’ from pavementp
• 25’ from storm drains
• 50’ from water bodies



Nitrogen

• Water Soluble (WSN)
• Slow Release (SRN) 

– Water insoluble (WIN)
– Controlled Release (CRN)

• Natural/OrganicNatural/Organic
– When using natural organic be careful not to over apply P

• Organic sourcesOrganic sources
– Compost (manure)
– Corn gluten

R l d l h li i– Recycled mulch grass clippings

Source:  BEST MANAGEMENT PRACTICES FOR LAWN AND LANDSCAPE TURF  
version 1.5   Prepared by:  Mary C. Owen, Umass Extension Turf Specialist , 
Jason D. Lanier, Extension Educator 



Phosphorus
• Apply based on soil results• Apply based on soil results
• For mature turf, phosphorus application is rarely 

needed on most soils
• Limit input to the lowest possible level needed to 

achieve adequate turf
N l O i f P d l i k• Natural Organic sources of P do not pose a lower risk 
to water resources than synthetic P.
– When using natural organic be careful  not to over apply Pg g pp y

• Organic sources
– Compost (manure)

C l t– Corn gluten
– Recycled mulch grass clippings

• TMDLs - No application of fertilizers containing Ppp g
Source:  BEST MANAGEMENT PRACTICES FOR LAWN AND LANDSCAPE TURF  

version 1.5   Prepared by:  Mary C. Owen, Umass Extension Turf Specialist , 
Jason D. Lanier, Extension Educator 



Turf Reduction

• Consider turf 
replacement with native 
trees/shrub plantingstrees/shrub plantings

• Consider turf alternatives
– Native seed mixesNative seed mixes
– Low mow

• Allow naturalAllow natural 
regeneration in suitable 
areas

Source:  Urban Watershed Restoration Manual Series:  Municipal
Pollution Prevention/Good Housekeeping Practices







Turf Maintenance

• Avoid blowing/depositing grass 
clipping on paved surfaces

• Use mulching type mowers• Use mulching type mowers
– Provides natural fertilizer

• Dispose of grass clippings at local 
compost facility

• Change mowing frequency/raise 
mowing height for non activemowing height for non-active 
recreational areas

• Stabilize bare soil
• Do not stockpile materials near 

storm drains or water bodies

Source:  Urban Watershed Restoration Manual Series:  Municipal
Pollution Prevention/Good Housekeeping Practices







Mowing



Mowing



Organic Waste
• Collect landscape waste and• Collect landscape waste and 

dispose of at composting facility

• Do not blow leaves grass g
clipping and other landscape 
debris into:
– Streets
– Water bodies
– Storm drains, and other 

stormwater practices 

• Collection Program



Native Planting

U ti i• Use native species
• Plant in group massings

S– Set up a system to 
create healthy plant 
communities and habitat

• Drought tolerant



Watering and Irrigation
• Use rain sensors to preventUse rain sensors to prevent 

irrigation after rain events

• Irrigate specific to each 
l d d l tilandscaped area planting 
needs

• Select native drought tolerantSelect native drought tolerant 
plant species or cultivars

• Use tree gators, soaker 
hoses for plant wateringhoses for plant watering
– Establishment only

• Do not water lawns/ turf dailyy
– Less frequent, longer watering
– Water in the mornings or 

evenings 
A id i• Avoid watering pavement

Source:  Urban Watershed Restoration Manual Series:  Municipal
Pollution Prevention/Good Housekeeping Practices



Nuisance Animals



Pavement ReductionPavement Reduction
StormwaterStormwater
PretreatmentPretreatment

• `

Buffer RestorationBuffer RestorationBuffer RestorationBuffer Restoration



Polo LakePolo Lake

StormwaterStormwater
PretreatmentPretreatment

Buffer RestorationBuffer Restoration

• `

Buffer RestorationBuffer Restoration



Herbicide & Pesticide

• Monitor plants for 
damage and invasives

• Pesticides/Herbicides 
should be avoided

• Adopt an Integrated 
Pest Management 
(IPM) approach(IPM) approach
– Cultural
– Biological
– Physical/Mechanical
– Chemical controls



Cultural Control

• Set up a system - avoid 
just planting objects
– Right Plant / Right PlaceRight Plant / Right Place
– Plant Natives
– Create Habitats

A id th f t– Avoid the use of pest prone 
plants

– Use resistant species and 
when applicable cultivarswhen applicable cultivars

– Avoid monoculture
– Proper watering
– Induce competition to 

prevent invasives
– Proper pruning / spacingp p g p g
– Remove diseased plants



Biological Control

• Use of living organisms
– Conservation
– Augmentation– Augmentation
– Introduction

• Conservation
– Protect naturally occurring 

beneficial organisms
– Creation of healthy habitatsy

• Augmentation
– Add to the existing 

organismsorganisms
• Introduction

– Introducing new organisms



Mechanical Control

• Insect control
– Washing aphids off 

leavesleaves
– Pruning out 

caterpillars
– Create barriersCreate barriers

• Weeds/Invasives
– Effective early in theEffective early in the 

season
– Hand pulling / 

mowingg
– Weed supression 



Chemical Control

• Consider other 
options first
– Botanically derivedBotanically derived 

options

• Assess window of 
opportunity / time of 
application
C lt• Consult a 
professional



Pesticide & Herbicide Storage

• Address Application and Storage in O&M Procedures
• Product application in accordance with product label and 

use informationuse information
• Store products separate from each other and other 

chemicals in dry conditions, in the original containers
• Use pallets to keep large drums or bags off the floor

Source: UMASS Extension Program





Pesticide & Herbicide Storage

• Bulk storage tanks should feature secondary 
containment sized to contain 110% of the storage tank.

• Storage area should be locked and signage provided to• Storage area should be locked and signage provided to 
warn emergency responders

• Oxidizers and flammables should be stored separately
• Implement Inventory Control to minimize waste 

Source: UMASS Extension Program



Pet Waste

• Signage / Pet 
waste stations

• Dog Parks within 
Recreation Areas

• Dog Restrictions



Trash Management

• Address Trash Management in O&M 
Procedures

• Establish scheduled cleanings of trash containers 
at parks and open space

• Provide sufficient numbers of containers
• Ensure container lids and dumpster covers are in 

place and functional (discourage animal foragingplace and functional (discourage animal foraging 
and shed precipitation) 



Waste Collection Considerations

– Important for bacteria and trash reduction goals
– Does this make sense for all parks/recreation 

areas?
» What if dogs are not allowed , still provide 

stations and signage?
» Site is remote / difficult for vehicle access?
» Pack in Pack Out Approach?

– What are common siting, equipment type, 
installation and routine maintenance issues?installation, and routine maintenance issues?



Deicing Application and Storage



Deicing Application and Storage

• Address Salt Storage and Use in
O&M Procedures

• Identify storage areas
• Assign responsibility for storage area 

management

• Prevent exposure of storage 
areas to precipitation by enclosing 
or covering the storage pile

• Reduce salt application in chloride
sensitive areas



Good Housekeeping/Pollution Prevention
I t d ti• Introduction

• Water quality at public parks and recreation areas (25 
i )min)

• Discussion: Experiences from participants (15 min)

• Overview of applicable regulations (30 min)

• Description of Best Practices (45 min)• Description of Best Practices (45 min)

• Q & A (10 min)

• Discussion: Regional Efficiencies (15 min)

• Concluding remarks – Wrap up (5 min)Concluding remarks Wrap up (5 min)



• Experiences
• Things you do• Things you do
• Changes



Discussion:  Regional Efficiencies

• Do you have any programs in place?
• Thoughts on potential opportunities

Regional  public/education outreach
Pet waste messaging
U if it b t t i tUniformity between town requirements
Sharing of equipment – porous pavement 
vacuum truckvacuum truck
Pesticide/Invasive Management
Sharing of information/plans

• Inter departmental efficiencies
• Conservancies/Watershed organizationsg



Resources
• CWP Urban Watershed Restoration Manual Series:• CWP Urban Watershed Restoration Manual Series: 

Municipal Pollution Prevention/Good Housekeeping Practices
• UMASS Extension Program - Best Management Practices forUMASS Extension Program Best Management Practices for 

Lawn and Landscape Turf - Mary C. Owen, UMASS Extension 
Turf Specialist
C l M h R i l S C li i• Central Massachusetts Regional Stormwater Coalition

• MassDEP 2012 Integrated List of Waters 303(d)
• http://www epa gov/region1/npdes/stormwater/MS4 MA html• http://www.epa.gov/region1/npdes/stormwater/MS4_MA.html
• Integrated Pest Management Manual  (US Department of the 

Interior National Park Service, 2003) )
http://www.nature.nps.gov/biology/ipm/manual/ipmmanual.cfm



Resources
• Cooperative Research Center for Integrated Pest Management• Cooperative Research Center for Integrated Pest Management 

Website (National Science Foundation, 2007) 
http://cipm.ncsu.edu/

• California Stormwater Best Management Practice Fact Sheet 
SC-73: Landscape Maintenance (California Stormwater Quality 
Association 2003)Association, 2003) 
http://www.cabmphandbooks.org/Documents/Municipal/SC-
73.pdf

• Best Management Practice Fact Sheet: Landscape and 
Grounds Maintenance (Alameda County (CA) Clean Water 
Program, 1998)Program, 1998) 
http://www.cleanwaterprogram.org/bddmaint_fact_sht.pdf

• Merrimack Valley Planning Commission



Closing Remarks

Workshop 1 – Parks & Recreation Areas 
Tuesday, March 10, 2015 (8 ‐ 11:00 AM) 
Snow date: Thursday, March 12, 2015 
Northern Essex Community College ‐
Classroom 

k h ildi ili i hi lWorkshop 2: Buildings, Facilities, Vehicle 
and Equipment Maintenance 
Friday, March 20, 2015 (8 ‐ 11:00 AM) 
Andover Public Safety Building and PublicAndover Public Safety Building and Public 
Works Maintenance Yard 

Workshop 3: Stormwater ManagementWorkshop 3: Stormwater Management 
and Infrastructure Maintenance 
Friday, April 10, 2015 (8 ‐ 11:00 AM) 
Northern Essex Community College –y g
Classroom 



THANK YOU

Brian Kuchar, P.E., RLA
bkuchar@horsleywitten.com@ y

Gary Hedman
ghedman@horsleywitten.comg @ y

Horsley Witten Group, Inc.
Sandwich: 508-833-6600Sandwich:  508 833 6600

Newburyport:  978-499-0601




