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Outline

Lake Champlain’s Phosphorus Pollution Problem
and Clean Water Challenges statewide

Vermont Lake Champlain Phosphorus TMDL
Implementation Phase | Implementation Plan

Road standards as an element in the Phase | Plan

Aug. 2014 Algae Bloom, St. Albans Bay,
Photo: Friends of the Northern Lake Champlai
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Lake Champlain Basin
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Fundamental Pollutant of Concern:
Phosphorus

Impacts:
e Algae blooms

e Toxic blue-green algae blooms

e FishKkills

e Loss in tourism and recreation

e Reductions in property values

e Increased costs in drinking water treatment
e Increased costs in wastewater treatment

e Impacts to natural ecosystem

Blue-green algae blooms, 2012, Lake Champlain



Similar Challenges in Providing Clean Water Statewide




Fundamental Problem: Economic Harm

e The decline in the health of our waters has economic impacts:
— Loss of uses such as boating, swimming, fishing
— Decline in natural resource-based tourism
— Decline in property values
— Cost of water treatment
— Cost of reducing the pollution

The Economic Impact of
Deteriorating Water Quality

 The fourth i ies estimating the economic value of New Hampshire surface wat
Conducted by the Lakes, Rivers, Streams & Ponds Partnership.

‘ New Hampshire is home to over
1,000 lakes and ponds and 12,000

PG PO P SR ST ORISR G w S




Water quality standard
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Trends in Lake Champlain Phosphorus Concentrations




Phosphorus Sources in the
Vermont Portion of the Lake Champlain Basin

Wastewater Treatment Facilities

Developed Lands
3%

Including Paved Roads
14%

Forest Lands

15%
Unpaved
Roads
6%
Stream
Instability
22%
Agricultural
Lands
40%

EPA, 2013



Expected Outcomes from the Lake Champlain
Phosphorus TMDL Phase | Plan

Summary of Phase | Plan

* Expected to reduce phosphorus loading by 36% over 20 years to
meet State Water Quality Standards

* Targets major source areas using cost-effective actions

VERMONT LAKE CHAMPLAIN

. . . PHOSPHORUS TMDL PHASE 1
Anticipated Improvements Over Time

. IMPLEMENTATION PLAN
(Phosphorus load at Phase | completion,

as a percent of current level)
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TMDL Plan’s Strategic Focus is based on
Relative Ranking of Critical Sources of Phosphorus
(per unit of land area)

Missisquoi River Watershed

Phosphorus loading rate (kg/ha/yr)

EPA, 2013 11



Relative Cost-Effectiveness of Actions by Source

Range of Annualized Cost
(per kilogram of Phosphorus Reduced)

Developed Land Practices
Additional Wastewater Treatment
Backroad Practices .

Agricultural Land Practices I

$0 $4,000 $8,000  $12,000
S/kg

EPA, 2014; VTDEC, 2014 12



Lake Champlain Phosphorus TMDL
Draft Phase | Implementation Plan

Program Area

Agricultural Programs

Stormwater Management

Rivers Management

Wetlands Management

Lakes Management

Forest Management

13



Agricultural Programs

Proposed Rule Update: State Treatment Effectiveness

Accepted Agricultural Practices (Phosphorus load as a percent of

(AAPs) and Technical Assistance 2% pre-treatment evel)

Example: Increase buffer size and 50%

crop rotation iZj : |

* Achieves 40%-80% reduction in 0% | E
Total Phosphorus U eemeament | rostTresment

» Estimated project cost = $6,000 (100 acres treated)

AT

Corn cro showing bare soil & no buffer, Hay crop & buffer reduce erosion
increasing erosion and phosphorus loading and phosphorus delivery to streams 14



Agricultural Programs

Proposed Rule Update: State

Treatment Effectiveness

ACCEptEd AgriCUIturaI Practices (Phosphorus load as a percent of
Example: Vegetated buffer on Field 2o pre-treatmen level}
and Roadside Ditches o
* Achieves 40%-80% reduction in ig;
Total Phosphorus 20% - iz
0% -

* Estimated project cost = $1,350
(3 acres treated)

BEFORE AFTER

Pre-Treatment Post-Treatment

Rnoff draining into ditch Vegetated buffer along ditch 15



Stormwater Management

Stormwater Runoff from Existing Developed Lands

Englesby Brook, Blanchard Beach

Burlington & South Burlington

e Stormwater treatment achieved over 80% reduction in Phosphorus

* Estimated cost for stormwater treatment for land already developed =
$30,000 per acre of impervious surface

Effectiveness of Stormwater Treatment
(Phosphorus load as a percent of pre-treatment level)
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Gravel Roads in VT

There are over 14,000 miles of public roads in Vermont; over
11,000 of these road-miles are maintained by municipalities

Vermont has approximately 8,000 miles of gravel roads

According to VTrans, 75% of town roads need erosion control
improvements

Gravel roads in the Winooski River watershed alone exceeds
40,000 metric tons of sediment per year, and an estimated 15,000
kg of phosphoru ( pIe 2013)

3 k-




Vermont Better Back Roads Program

* Provides municipalities with technical and financial assistance

Better Backroads Grant Recipient
Towns & Organizations 1997 - 2013
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Vermont Transportation Agency’s Voluntary
Road and Bridge Standards

Flood Resiliency

FEMA Public Assistance — more money

Water Quality Improvements

Town Highway Grants State Match — 10% extra
Emergency Relief and Assistance Fund (ERAF) —
increased State match for FEMA Public Assistance
projects



Brattleboro, 2011, photo: M. Reston _ Wilmington, 2011, photegd=Cantore




30 Main Lake
25
20
15
10
5

0
1990 1995 2000 2005 2010

Lake Champlain, Spring 2011, Courtesy LCBP




Pollution Source — Road Runoff

seiibl

Eroding roadside ditch Storm-damaged gravel road




Stormwater Management

Stormwater Runoff - Municipal Roads
Sediment and Erosion Control

Sediment Production by Storm Event

Washington County B 250
e UVM Controlled Study found a g
dramatic reduction in polluted gj‘gg_
runoff from Best Practices suchas | £
rock-lining ditches on steep roads | 5 o % & S AR = B - W - -,
e Estimated project cost = $3’OOO ¥ Pre-Treatment Post-Treatment
(1,000 linear feet treated) _ Wemple, 2013

II\/IPACT

Eroding roadside ditch Ditch stablllzatlon saves road and reduces erosion 2’



Restoring Lake Champlain Basin
Proposed Commitments

Enhance water quality rules for agriculture (Accepted Agricultural
Practices, AAPs).

Develop a stormwater permit for state highways.
Develop a stormwater permit for town roads.

Require additional stormwater treatment for more densely developed
areas.

Revise Vermont Stormwater Management Manual for new development.
Improve rules for managing rivers and floodplains.

Enhance water quality rules for logging (Accepted Management

Practices, AMPs).
15



Mapping Road-Related Potential Critical Sources Areas

Gravel Roads and driveways

Erodible soils

Frequently flooded soils

Rivers and streams

Wetlands

Lakes and Ponds

Digital Elevation Model to calculate road gradient
Slope

“Problem” culverts

DRAFT work in progress - example only for
presentation



Road Erosion Risk Analysis for Waitsfield, VT

Vermont Agency of Natural Resources
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ROAD EROSION METHODOLOGY

FIELD INVENTORY AND COLLECTION OPTIONS

OCTOBER 2014
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DRAFT work in progress - example only for
presentation



Vermont: A Small State Facing
Big Challenges to Implement Plan

 Vermont’s small population makes paying for clean water particularly
challenging due to its small revenue base, compared with southern
New England and Chesapeake states

 However, Vermont’s rural landscape means that the State has more
cost-effective opportunities to reduce phosphorus loads than
urbanized regions

Population Density
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32
U.S. Census, 2010




Vermont: A Small State Facing

Big Challenges to Implement Plan
State will need to tap into existing & new sources to implement plan

33
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kari.dolan@state.vt.us

http://www.watershedmanagement.vt.gov/erp/champlain/



mailto:kari.dolan@state.vt.us
http://www.watershedmanagement.vt.gov/erp/champlain/

