
[ŀƳƻƛƭƭŜ /ƻǳƴǘȅ tƭŀƴƴƛƴƎ /ƻƳƳƛǎǎƛƻƴ tŀǊǘƴŜǊǎ ǿƛǘƘ {ƳǳƎƎƭŜǊǎΩ bƻǘŎƘ wŜǎƻǊǘ ǘƻ [ŜŀŘ Tour of Green Stormwater 

Infrastructure (GSI) facilities, October 15, 2015 

hƴ hŎǘƻōŜǊ мрΣ нлмрΣ [ŀƳƻƛƭƭŜ /ƻǳƴǘȅ tƭŀƴƴƛƴƎ /ƻƳƳƛǎǎƛƻƴ ό[/t/ύ ŀƴŘ {ƳǳƎƎƭŜǊǎΩ bƻǘŎƘ wŜǎƻǊǘ ǘŜŀƳŜŘ ǳǇ ŦƻǊ ŀ 
ǇǊŜǎŜƴǘŀǘƛƻƴ ŀƴŘ ǘƻǳǊ ƻŦ DǊŜŜƴ {ǘƻǊƳǿŀǘŜǊ LƴŦǊŀǎǘǊǳŎǘǳǊŜ ŦŀŎƛƭƛǘƛŜǎ ŀǘ ǘƘŜ wŜǎƻǊǘΦ {ƳǳƎƎǎΩ tƭŀƴƴƛƴƎ aŀƴŀƎŜǊ 5ŀƴ aŀȄƻƴ 
participated on behalf of the Resort, leading a walking tour of improvements made by the Resort over the years to 
improve stormwater management. About 15 residents from as far away as Greensboro Bend participated in the walking 
ǘƻǳǊ ŀƴŘ ǇǊŜǎŜƴǘŀǘƛƻƴΦ [/t/Ωǎ wŜƎƛƻƴŀƭ tƭŀƴƴŜǊ YŀǘŜ [ŀƭƭŜȅ and GIS Planner Melinda Scott led the presentation, which 
provided an overview of Green Stormwater Infrastructure with Dan leading the walking tour to see GSI in action. The 
project allowed a public/private partnership between LCPC and the Resort to bring in members of four municipalities 
and a state agency. 
 
! ǊŜŎŀǇΧ 
Each development area at the Resort has its own series of facilities to mitigate for the impacts built areas create. The 
Resort also uses opportunities to reduce mitigation needs overall efficiencies offered by existing landscape.  Taking 
water out of the mitigation stream by dispersing runoff into woods spread water out so it can infiltrates naturally is a 
key principle of Low Impact Development (LID).   
 
The presentation was funded by a grant through the USDA Forest Service and administered by Chittenden County 

Regional Planning Commission. The tour was funded through a 604b Clean Water Act grant. 

 

 

1. Our first stop: an infiltration gallery at the outlet of a stormwater pond.  The chambered spillway has staggered V 
notches to avoid creating a water channel as water moves slowly downhill.   Purpose of the facility is to infiltrate and 
treat water from the pond.  Maintenance:  because sedimentation builds up over time and this impedes infiltration 
they recently cleaned out the chambers.  Sediment was basically removed until they reached a level without 
sediment clogging.  Upper two chambers are most actively used portions of the facility and get inundated on a 
regular basis, the reason they have no grass! 

 



 
2. Downhill from the gallery, a roadside facility that captures run off from uphill development.  This is part of the same 

system of facilities as the uphill sedimentation gallery shown ŜŀǊƭƛŜǊΦ  ¢ƘŜ ƎǊŀǾŜƭ ΨōŜǊƳΩ by the mouth of the culvert 
was recently installed.  This is an example of the routine maintenance ǘƘŀǘΩǎ needed to keep culvert accessible and 
catch and contain sediment.   



 
3. !ŎǊƻǎǎ ǘƘŜ ǊƻŀŘΦ LǘΩǎ ƛƳǇƻǊǘŀƴǘ that the receiving ditch be much lower than the outlet so it can contain and store 

snow and debris.  These ŘƛǘŎƘŜǎ ŀƴŘ ŎǳƭǾŜǊǘ ŀǊŜ ŀƴ ŜȄŀƳǇƭŜ ƻŦ ǘƘŜ ǊŜǎƻǊǘΩǎ older infrastructure.   They are 
undersized/inefficient compared to what would be built today, and they must be cleaned every year.  New 
infrastructure is more finely calibrated to meet needs, so much so that most of it has to be rarely cleaned.  This 
translates to cost savings for the resort. 



 
4. Learning about how floodplains are created.  This is a floodplain of No Name stream and is adjacent to some 

condominium development.  Big boulders are carried down annually by spring runoff.   Boulder "wall" (to the right) 
developed from debris brought down by Hurricane Irene.  It dissipates the stream's energy, introducing a meander 
that allows bank to rebuild and create this floodplain.    
 
Decisions on where to build must be made by ŦƛǊǎǘ ƭƻŎŀǘƛƴƎ ǘƘŜ ǊƛǾŜǊ ƻǊ ǎǘǊŜŀƳΩǎ ΨǘƻǇ ƻŦ ōŀƴƪΩ.  What is top of bank? 
Defining this is very important but not always straightforward.  The landscape provides clues and signs since the 
floodplain looks different in July vs April.  Nowadays, scientists take a more conservative approach based on 
understanding how rivers change over time and in response to dynamics.   Understand what's impacting upstream 
to preserve integrity of floodplain, plan for impacts that will affect your downstream project.  Dan said rivers are 
living things comparing how the natural floodplain works to a snake, explainƛƴƎ άif you fasten head tail will thrashέΦ 



 
5. Trout habitat in riffle pools made by stones carried by 1 and 2 year storm events. SmuggsΩ carefully manages 

sediment to protect water quality in the stream. Sedimentation destroys trout eggs.  To reduce sedimentation, 
permits are required when the resort works in the stream, so this does not create sediment pockets.  Changes to 
streamΩǎ ŎƻƴŦƛƎǳǊŀǘƛƻƴ because of scouring during Tropical Storm LǊŜƴŜΤ ǘƻŘŀȅΣ ǿŜ ǎŜŜ ǘƘŜ ǎǘǊŜŀƳΩǎ ƴŜǿ ŜǉǳƛƭƛōǊƛǳƳ. 



 
6. Signage along path next to No Name stream  



 
7. Downstream from the riffle ponds a portion of No Name stream that was restored post Irene.  The stream overflow 

and flooding filled a nearby swimming pool w gravel!  ¢ƘŜ ǎǘǊŜŀƳΩǎ ǊŜǎǘƻǊŜŘ ŦƭƻƻŘǇƭŀƛƴ ƛǎ ŘŜŦƛƴŜŘ ōȅ Ψōankful 
shelvesΩ that are visible on both sides. Flooding to bankful height is an expected 2 year occurrence; Dan says they 
see it at Smuggs more often than this, sometimes twice in one year! 



 
8. Uphill from No Name stream, a stormwater detention pond that protects the restored portion of the stream from 

peak discharge generated during storm events.  This pond is one of a sequence of facilities: the forebay (not shown), 
then stormwater pond (pictured), then the overflow chambers (not shown). This pond is an ŜȄŀƳǇƭŜ ƻŦ ǘƘŜ ǊŜǎƻǊǘΩǎ 
newer stormwater infrastructure and was built to current state standards. LǘΩǎ one of 5 or 6 stormwater ponds 
associated with the ReǎƻǊǘΩǎ bƻǊǘƘ Iƛƭƭ ŘŜǾŜƭƻǇƳŜƴǘΦ The pond is cleaned only every 12-15 years, its long-term 
effectiveness is a function of its larger size. Early on at the Resort, stormwater facilities were hidden away because 
of fears they would be ugly, even if necessary. Given the terrain, they were often difficult to install with the large 
machinery needed for constructing them and they remain a challenge to maintain. Since then, people have come to 
accept them as aesthetic features in the landscape.  Everyone on the tour thought this pond, surrounded by native 
plants and providing habitat to amphibians, was a beautiful feature.   
 



 
9. The puncheon walkway below the stormwater pond (retained by the vegetated berm at left) allows passage by 

pedestrians and slow seepage from the pond. Dan made a note to remove the sapling tree growing there. He does 
not permit trees to grow on the berm because if a tree blew over its root ball could rip open the stormwater pond! 



 
10. Dan referred to "erosion as geology in real time".  This is a newer roadside facility that uses chambers to control 

sedimentation to limit its release into receiving waters (No Name Stream).  The chambers capture and filter out the 
grittier material first.  The Resort maintains its GSI facilities according to a schedule so its facilities stay in compliance 
with state permitting.  Infrastructure associated with different developments is inspected annually and maintenance 
as necessary.  The general policy is to know your bad spots, stay on top of maintenance.  SmuggsΩ has many of same 
considerations ŀǎ ǾƛƭƭŀƎŜǎ ŀƴŘ ǘƻǿƴǎ ƛƴ [ŀƳƻƛƭƭŜ /ƻǳƴǘȅΦ  ¢ƘŜ ǊŜǎƻǊǘΩǎ ƻverall management approach could serve as a 
model for municipalities when new general roads permit go into effect.  


