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Consider “Stream Daylighting” as a 
Restoration/Mitigation Technique for 
Highway Projects 

 

 What is Daylighting? 

 Restoration of Boston’s Muddy River as 
Inspiration and Example 

 Benefits of Daylighting 

 Recommendations 



"Stream Daylighting" is the act of 
restoring a stream that had been routed 
through a culvert, by removing the 
culvert and allowing the water to flow on 
the surface… 

 

 





"Stream Daylighting" is the act of 
restoring a stream that had been routed 
through a culvert, by removing the 
culvert and allowing the water to flow on 
the surface… 

 

In doing so, the objective is also to 
restore functions such as flood 
conveyance and storage capacity, 
wildlife passage, and aquatic and 
riparian habitat. 

 



Replacing  a channelized/ 
culverted stream…. 

…improving flow 
conveyance and flood 

management capacity… 

and enhancing wildlife 
passage & aquatic/ 
riparian habitat 



Stream Daylighting can consist of either: 

 Returning the stream to its natural state, based 
on an understanding of its functions prior to 
confinement in the pipe: 
 Requires specific knowledge about the pre-existing 

stream, or  

 Requires detailed  
analysis of a similar  
stream in the region  
that can serve as a  
model for restoration 

 

Or…. 



Or… 

 Redeveloping it as an engineered channel with 
enhancements to mimic some natural functions 
 Requires an engineering design analysis, use of natural 

materials, and application of geomorphological 
principles 

 May be necessary  
in an intensively  
developed watershed  
where a natural  
“reference stream”  
is not available to  
guide the design 



Pool/riffle enhancement: 
Cross Vanes 

J-Hook Vanes 
Vortex Rock Weirs 

Vortex Rock Weir 
 



  





Vegetated Riprap 





Source: Google Maps 
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Source: US Army Corps of Engineers – New England District 
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Phase 1 Improvements 

Phase 1 Existing Conditions 



Source: Google Maps 

Source: US Army Corps of Engineers 
New England District 
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 FLOOD MANAGEMENT 

 

 Increased storage of floodwaters through restoration 
of natural flood plain, attenuating flood impacts 

 

 REDUCED HYDRAULIC IMPACTS 

 

 Reduced upstream and downstream scour 
associated with the existing culvert inlet and outlet 
hydraulic conditions 

 



 IMPROVED WATER QUALITY 

  

 Reduced scour reduces sediment loads and pollutant 
re-suspension 

 

 Provision of natural riparian vegetated buffer filters 
runoff 

 



 IMPROVED FISHERIES  

 

 Restoration of natural habitat  

 Enhanced aquatic organism passage 

 

 IMPROVED WILDLIFE HABITAT 

 

 Restoration of riparian vegetation  

 Provision of terrestrial passage 

 



 Highway projects often involve many small 
impacts to degraded wetland resources 

 

 Mitigation policy frequently requires in-kind 
replacement of these areas, with little opportunity 
for a net environmental gain 

 

 Is there an alternative approach? 

 



 Alternative approach: 

 Projects such as these examples of “stream 
daylighting” involving the holistic restoration 
of an impacted natural resource 

 

 Use off-site mitigation to address impacts, in lieu of 
“patchwork” in-kind wetland replacement, to 
achieve more effective, functional environmental 
results. 

 Requires a flexible regulatory approach. 

 



 Greenbush Line (MBTA  
extension south of Boston) 

 Daylight Smelt Brook for  
enhanced anadromous  
fish passage (pending) 

 



 Gillette Stadium 
(New England 
Patriots) 

 Daylight almost 
1/3 mile of the 
Neponset River 
(accomplished) 

 

Source:  www.neponset.org/projects/ecological-
restoration/daylighting/ 



Partnerships! 
 Partnerships for project development 

 Partnerships for permitting 

 Partnerships for creative funding 

 



Partnerships! 
 Partnerships for project development 

   e.g., Highway Agency works with Fisheries/Wildlife 
Agencies to 

 Identify candidate stream daylighting opportunities 

 Rate and prioritize these opportunities: 

 Flood Management 

 Habitat Improvement 

 Wildlife Passage 



Partnerships! 
 Partnerships for permitting 

   e.g., Highway Agency and Fisheries Agency team 
with Environmental Permitting agencies to 

 Identify a regulatory framework for implementation 

 Provide regulatory flexibility (key component) 



Partnerships! 
 Partnerships for creative funding: 

 e.g., if Highway Projects have the flexibility to provide 
mitigation by implementing desired Fisheries Agency 
projects, highway funding can leverage Fisheries 
Agency’s resources 



Questions? 

Henry L. Barbaro             henry.barbaro@state.ma.us 


