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Presentation Outline

= New permitting requirements/mindset




Types of Rivers and Streams
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Figure 13.1 Straight, braided, and meandering streams with associated features (Murck and Skinner, 1998).

Source: page 363 of DeBarry, P. 2004 Watersheds: Processes, Assessment and
Management. John Wiley & sons, Inc., Hoboken, NJ.
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Rivers Meander Over Time

Stream Channel Meander Pattern Adjustment Over Time
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Little River
Stowe, Vermont

Drainage Area: 54 =q. mi.

White River, Third Branch
Randolph, Vermont

Drainage Area: 1035 5q. mi.

Bad Locations for Road Crossings



Impacts of Roads on Riverine
Processes

-« | There are cumulative
Forman et al. 2003 effects too. .




COMMON FISH PASSAGE ISSUES IN

HYDRAULIC-DESIGN CULVERTS
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IMPROVED FISH PASSAGE IN
ECOLOGICAL-DESIGN CULVERTS
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Fgurs 1. Schematics depicting () hydraullc and (b) ecological design culverts.
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Undersized Stream Crossings
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Increased Risks and More Maintenance and Costs




Flow Constrlctlon at a

Figore L.I: Schematic nf flow constriction at a hridge { Arneson et al., 2012}

Flow Arrows of Bad & Bani Scour at Wingwalls



Vermont
Flood History
Recorded
1973 - 2011

State-Wide every 13.5
Years






Urgency of Recovery Overshadows the
Opportunity to Reduce Vulnerability to

Future Floods
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3 IRENE LESSONS LEARNED



FEATURE Gillespie et al. 2014, Fisheries

Flood Effects on Road—Stream Crossing Infrastructure:
Economic and Ecological Benefits of Stream Simulation

L
D eSIgn S Table 1. Cost comparison of traditional hydraulic design vs. AOP stream simulation design in the Green Mountain National Forest.

Estimated costs from damage survey reports
Anticipated % cost

Traditional ! N
Road no./name culvert/replace | Setterment/AOP stream | increase for AOP Actual construction cost (§) | AStU@l % cost increase for AOP
P simulation replacement ($) | stream simulation stream simulation design
M tI t in kind ($) :
ore costly a design
. FR42.05.0 over Bingo
Constru Ctlon Road 92.950.00 142,050.00 53 113,738.00 22

Sta e FR42B.00.0 over Bingo 112.175.00 156.775.00 40 Never copst_ructed. road NA
o Brook decommissioned

FR49.00.5 over Boyden
Brook

FR92.00.0 Over Goshen
Brook

FR92A.00.0 over Hale
Brook

Never constructed, Irene

93,800.00 140,700.00 50 damaged site access road

NA

106,635.00 172,200.00 61 119,835.00 12

104,700.00 130,250.00 24 113,725.00 9

Economic & Community Benefits
from Stream Barrier Removal Projects
in Massachusetts Mass. Dept. F&G, 2015

King 2017, MI Upper Peninsula study

Total Planned Total Failure
Site Cost of Cost of
Replacement Replacement

UNGOLD $137,519 $163,648
GOLDO2 $205,979 $245,115
GOLDO3 $137,519 $163,648
HOLMO2 $137,519 $163,648
HOLMO3 $205,979 $245,115

On average, upgrade of
the 3 culverts in the study

was 38%0 less expensive

MITITRIBO1 $14,968 $17,811
than in-kind replacement MITITRIBO2 $28,527 $33,947
and maintenance over 30 >ILKO2 »137,519 »163,648

NBPR10 $137,519 $163,648

years. Average $127,005 $151,136




What's Good For Public Safety
What's Good for Our Budget

Is Good for Our Environment!

A Win=-YWin=-YWin Oueeorn el




after Irene



UMass Amherst 2016 River
Smart Communities
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State and Army Corps Programs

Same Goals and Objectives
Different Permit Thresholds

Different Permit Applications

Sarne Win=-Wir=YWir) Outcornes




Sustainability: Diagram




Importance of Habitat Protection

terrestrial wildlife populations,
habitat
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Migratory species (sea- & lake-
run)

o H




Other Aquatic Species




Aquatic Habitat

streambed, banks, riparian
zone













Deer Crossing Through Culvert

2014—07—18 72 19 34 PM
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Bear Crossing Under Bridge

2016-07-27 5:115:144 AM M 1/3 0 59°F




Summary
Work with Rivers, Don’t Fight the Water

Promote Healthy ecosystems by designing
structures that are compatible with natural
stream processes

New Permitting requirements due to
improved knowledge
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