
David Senus, PE 
Zach Henderson 

Woodard & Curran 

NEWEA Annual Conference 2016 

Portland Maine’s Design 
Standards and O&M Plan for 
Municipal Green Infrastructure 



Presentation Outline 
§  Why integrate stormwater treatment systems and Green 

Infrastructure (GI) in municipal projects?  
§  Why Portland is considering standard GI design details?  
§  Developing a municipally-owned stormwater treatment system 

operations and maintenance program.  
 



Portland At a Glance 
§  Population of 66,363 – Center of a 500,000 pop. metro area 
§  69.44 sq. mile area 
§  Council with manager & mayor 
§  First settled in 1633 

Portland viewed from the land - 
Old Port District 

Portland viewed from the air - 
Peninsula 

Portland viewed from the sea – 
Casco Bay 

Portland viewed from the 
waterfront – Old Port District 



Background Information 
City of Portland Sewer System 
§  Original sewers primarily combined 
§  Sewer system dates back to 1870’s 
§  Sewer system managed jointly by 

City of Portland and Portland Water District 
§  Collection area of 4,200 acres 
§  Originally 43 CSO’s to fresh & tidal waters 
§  East End Treatment Plant online in 1979 Portland West Side 

Interceptor, 1940 



Portland Dartmouth Street 
Combined Sewer, 1918 

A Daunting Problem 
§  CSO Consent Agreement with Maine DEP (1991) 

Ø  Phase I & II cost - $99 Million 
Ø  Phase III starting in 2014 - $170 million of projects  

(15 years) 

§  A.O. with Sanitary Sewer CMOM and Asset Management 
Ø  September 2012 EPA Issued “Findings of Violation and  

Order of Compliance and Request for Information” 
Ø  2015 Compliance Schedule Approved 

§  MEPDES MS4 Permit 
§  CWA - Impaired Waters 



Why Integrate Stormwater 
Quality Improvements? 
“Ethical behavior is doing the right thing when no one else 

is watching - even when doing the wrong thing is legal.” 
 - Aldo Leopold 

CSO 36, West Side Interceptor Discharge to 
Fore River Estuary via lower Capisic Brook 
“Gorilla Cage”  

Inside the “Gorilla Cage” 



Why Integrate Stormwater 
Quality Improvements? 
Portland has 4 listed “Urban Impaired Streams”: 
§  Fall Brook 
§  Capisic Brook 
§  Nasons Brook 
§  Long Creek 
 
+1 that meets the Criteria: 
§  Dole Brook 
 Urban Impaired Streams 

in Portland - MaineDEP 
Dole Brook Watershed 
FB Environmental 2010 



Tier I & II Projects 
§  Hydrodynamic 

Separators:  
Control of sediment, 
floatable trash, and 
petroleum products 

Wellwood St, Torrey St, Read St 
Mellen St, Auburn St, Clifton St… 

Vortechs by Contech 

Downstream Defender   
by Hydro International  



Tier I & II Projects 
§  Proprietary Box Filter Systems: Filtration of Sediment, 

Reduction of Petroleum, Metals, Trash, Nutrients, Bacteria  

Mackworth & Austin Streets Clifton Street Sewer 
Separation  2009-2010 

Holm Ave Sewer Separation 2009-2010 

Filterra Box Filter System Filterra Box Filter System 



Tier I & II Projects 
§  Underdrain Soil Filters: Filtration of Sediment, Reduction of 

Petroleum, Metals, Trash, Nutrients, Bacteria 

Clifton Street Sewer Separation 2009-2010 Read Street Sewer Separation 2008-2009 

Vegetated Underdrained Soil Filter Grassed Underdrained Soil Filter 



Tier I & II Projects 
Clifton Street Sewer Separation 
 

UNDERDRAINED SOIL 
FILTER 

UNDERDRAINED SOIL 
FILTER 

UNDERDRAINED SOIL 
FILTER 

HYDRODYNAMIC 
SEPARATOR 

FILTERRA BOX FILTERS 

UNDERDRAINED SOIL 
FILTER 

HYDRODYNAMIC 
SEPARATOR 

Back Cove 

FILTERRA BOX 
FILTERS 



Residential Street Retrofit Dorothy & Dibiase 
Sewer Separation Portland, ME 



Residential Street Retrofit Dorothy & Dibiase 
Sewer Separation Portland, ME 

Photos: Fall 2012 



Residential Street Retrofit  
Winding Way Portland, ME 

Photos: December 2012 Photos: May 2012 



Design Standards 
Covering: 
§  Stormwater Management  
§  Transportation Systems & Streets 
§  Sanitary Sewer & Storm Drains 
§  Landscaping 
§  Erosion & Sediment Control 
§  And more… 
 
 



Design Standards 



Design Standards 



Design Standards 



Design Standards 



Design Standards 



Lessons Learned & Challenges to Maintenance 
Snow Happens 

Clifton Street Sewer Separation Project 
Hersey Street, February 2011 
 

Plowing Happens 

Hersey Street, 2011 

Darling Ave, 2011 



Summer 



Winter 



Lessons Learned & Challenges to Maintenance 

Clifton Street Sewer Separation Project 
George Street - March 2011 
 

Clifton Street Sewer Separation Project 
Hersey Street - March 2011 
 

Sediment Happens 



Lessons Learned & Challenges to Maintenance 
§  Hydrodynamic Separator Installation: Deep & Heavy 

Mellen Street - Fall 2008 
 

Out of Sight, Out of Mind… 



Lessons Learned & Challenges to Maintenance: 
Where Are They? 

Project 
Construction Project 

Closeout 
Inspections 

PDF/CAD 
As Builts 

Engineering Review 

Archivist Files 

ENGINEERING 
REVIEW 

Data Extracted 
from CAD 

GIS/CMMS Integration 

QA Review 

OPERATIONS 

HORTICULTURE/ 
PARKS 

ENGINEERING 



Lessons Learned & Challenges to Maintenance: 
Where Are They? 

OPERATIONS 

HORTICULTURE/ 
PARKS 

ENGINEERING 



Lessons Learned & Challenges to Maintenance: 
Where Are They? 
§  37 site plans/record 

drawings obtained 
Ø  Plans reviewed and 
     systems identified 
Ø  Georectified 

and brought into GIS 
§  117 individual 

treatment units determined 
to be owned by the 
municipality 

  



Lessons Learned & Challenges to Maintenance: 
Level of Effort? 
§  System Types 

Ø  80 Filtration Systems (Gravel Wetland, Bioretention) 
Ø  2 Wet Pond 
Ø  6 Infiltration Systems (inc. Pervious Pavements) 
Ø  1 Buffer 
Ø  27 Sediment Separators 
Ø  1 Green Roof 

§  Strategic inspection of a sample of the above to:  
1.  Assess condition (meet MS4 Permit requirements) 
2.  Evaluate level of service needed (Inspection Labor Hours, Maintenance Labor 

Hours, Key Activities, Maintenance Frequency, Tools/Skills Required) 



Stormwater	
  
Treatment	
  System	
  
Subtype* 

Es3mated	
  Labor-­‐
Hours	
  for	
  
Inspec3ons 

Es3mated	
  Crew-­‐Hours	
  
for	
  Maintenance Ac3vi3es Recommended	
  

Maintenance	
  Frequency 
Tools/	
  Equipment	
  

Required 

Filter 30-­‐45	
  Minutes 2-­‐8	
  Hours	
   

Check	
  for	
  Erosion	
  
	
  	
  

Remove	
  Sediment/Debris	
  
	
  	
  

Check	
  Filter	
  Media	
  Quality	
  and	
  Replace	
  Surface	
  
Mulch	
  

	
  	
  
Perform	
  Landscaping	
  (Weed,	
  Trim,	
  etc.)	
  

	
  	
  
Check	
  for	
  Clogging/Blockages 

Spring	
  &	
  Fall 

Tymco	
  210,	
  fuel,	
  rakes,	
  
shovels,	
  hook,	
  trash	
  
bags,	
  mulch,	
  dry	
  
disposal	
  container 

Wet	
  Pond 15-­‐30	
  Minutes 3-­‐4	
  Hours 

Check	
  Embankment	
  CondiSons	
  for	
  Damage	
  from	
  
Erosion	
  and/or	
  Rodents	
  

	
  	
  
Remove	
  Sediment/Debris	
  

	
  	
  
Check	
  for	
  Clogging/Blockages	
  

	
  	
  
Check	
  VegetaSon/Mow	
  Embankments/ 

May,	
  July/August,	
  &	
  
October 

Pickup	
  and	
  trailer,	
  	
  
fuel,	
  mower,	
  line	
  
trimmer,	
  blowers,	
  

rakes,	
  shovels,	
  hook,	
  
trash	
  bags,	
  dry	
  disposal	
  

container 

Infiltra3on 20-­‐30	
  Minutes 1	
  Hour 

Check	
  for	
  Joint	
  SeparaSon/Blockages	
  in	
  Porous	
  
Pavements	
  

	
  	
  
	
  

Vacuum	
  Sweep	
  
	
  	
  

Conduct	
  Infiltrometer	
  Test	
  if	
  Failure	
  is	
  Observed 

2x/Year	
  
	
   

Tymco	
  210,	
  fuel,	
  rakes,	
  
shovels,	
  hook,	
  trash	
  
bags,	
  mulch,	
  dry	
  
disposal	
  container 

Buffer 30	
  Minutes 2	
  Hours Typical	
  Landscaping 2x/Year 

Pickup	
  and	
  trailer,	
  	
  
fuel,	
  mower,	
  line	
  
trimmer,	
  blowers,	
  

rakes,	
  shovels,	
  hook,	
  
trash	
  bags,	
  dry	
  disposal	
  

container 

Sediment	
  Separator 15-­‐30	
  Minutes 2-­‐8	
  Hours 

Check	
  Surface	
  CondiSons	
  (signs	
  of	
  erosion/
se]ling)	
  

	
  	
  
Skim	
  Floatables	
  	
  

	
  	
  
Remove	
  Sediment	
  

	
  	
  
Replace	
  Booms	
  (as	
  needed) 

InspecSons	
  will	
  ulSmately	
  
dictate	
  schedule.	
  Late	
  Fall	
  
(a^er	
  leaf-­‐fall	
  and	
  before	
  

snowfall) 

Pole	
  mounted	
  camera	
  
or	
  video,	
  jet-­‐vacuum	
  

truck,	
  fuel,	
  wet	
  
disposal	
  soluSon,	
  

absorbents,	
  stadia	
  rod 



Lessons Learned & Challenges to Maintenance: 
Level of Effort? 
§  Probable Annual Costs 

Ø  Inspection Frequency 
Ø Maintenance Frequency 
Ø  Labor Hours Per Unit by Type 
Ø Mobilization 
Ø  Contingency 
Ø  Contractor Hourly Rate 

§  Projected Annual Inspection Costs: $16,000 
§  Projected Annual Maintenance Costs: $220,000 



“It is not just a Department, it takes a City” 
– Doug Roncarati,  

Portland’s Stormwater Program Coordinator 

Summary 
§  Green Infrastructure and Conventional 

Stormwater Treatment Infrastructure is a 
standard part of Portland’s municipal 
infrastructure design 

§  Stormwater Treatment Infrastructure 
requires Inspection and Maintenance 
(like any other infrastructure) 

§  Level of Effort and Costs are 
Real and Increasing 

§  Standards, Standard Operating 
Procedures and Employee Training are 
Crucial 



Questions? 
David Senus 
Woodard & Curran 
800-426-4262 
dsenus@woodardcurran.com 

Zach Henderson 
Woodard & Curran 
800-426-4262 
zhenderson@woodardcurran.com 
 
 


