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Workshop Outline

Welcome and Overview
Laura Ranker

Groundwater Science and Aquifer Protection
Julia Beaudoin
* Groundwater aquifer types

* Protecting aquifers & intro to source protection
areas

* Important considerations for groundwater
protection

Land Use Planning Strategies
Laura Ranker

e Town Plans and Local Regulations (Zoning and
Overlay Districts)

* Land Acquisition and control
* Groundwater Reclassification
* VT Geological Survey

Questions, Answers, and Sharing Experiences

Sleepers River Research Watershed, Danville, VT. Photo: J. Beaudoin
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« How many of you have public water systems in your community? Do you know where
they are located?

« How many of you have regular contact and conversations with the public water systems
in your community? Do you know who they are?

« How many of you, serving as a public water system, actively engage with your
municipality in land use planning, regulations, policies, emergency management, forestry
and conservation efforts?

 How many of you, a question for everyone, are familiar with your public water systems
capacity to serve?

As we look at the what, why and how of Land Use Planning for the protection
of drinking water from ground and surface waters, reflect on these questions.
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How to protect aquifers from contamination

or over-pumping?

* Source protection areas
(SPAs) offer a way for
municipalities to plan and
manage their water source’s
vulnerable areas

* SPAs can help municipalities
protect the quality and
quantity of their drinking
water source
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Potential Sources of Contamination (PSOC) to the Aquifer

Land Application Landfill Injection
well

Drinking Contaminated
water well lake or river

Septage, manure
and sludge

\

Surface water
influence

Water table

Image: Morwick G360 Groundwater Research Institute
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e Source protection areas (SPAs):
Surface and subsurface area from or
through which contaminants are
reasonably likely to reach a public
water system source.

L]

Image: Credit Valley-Toronto and Region-Central Lake Ontario (CTC) Source
Protection Region (SPR). 2019. Protecting our Drinking Water Sources.
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Groundwater SPA Zones

Zone 1 (Isolation Zone) — circle around well/spring
(usually 200 ft radius) where impacts from potential
sources of contamination are likely to be immediate and
certain. Only zone a new system is required to
own/control.

Zone 2 — areas outside Zone 1 where there will be
probable impacts from potential sources of
contamination.

Zone 3 — remaining recharge area or area of
contribution to the source not delineated as Zone 2, and
where there may be possible impacts from potential
sources of contamination.

Two-year time of travel zone — zone through which it
takes groundwater to travel two years to the pumping
well. This area is used to provide adequate protection
from pathogen threats resulting from onsite disposal of
sewage.
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Surface Water SPA Zones:

Zone 1 — circle around intake (usually 200 ft
radius).

Zone 2 — areas within the watershed located
within 200 feet of perennial surface water and
limited to 17,000 acres.

Zone 3 — remaining watershed area beyond
Zones 1 and 2. May be reduced on a case-by-
case basis considering the size of the
watershed and the likelihood of contamination
of the source.

Watershed: “a land area that channels rainfall and
snowmelt to creeks, streams, and rivers, and
eventually to outflow points such as reservoirs,
bays, and the ocean.” - NOAA
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Surface water SPAs encompass a
larger watershed area and present a
different challenge for protection.

The old saying “the solution to
pollution is dilution” is not always

FCHMOND

the gold standard for PSOC : et S /

w

management.

Some contaminants (e.g., PFAS
chemicals) do not degrade quickly in
the environment and are harmful at
extremely low levels. Adequate
watershed management is key to
surface water intake protection.
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Groundwater-Surface Water Interaction

e Groundwater and surface
water are an interconnected
system, and they interact
with each other.

* Groundwater can affect
surface water levels, and
vice versa.

* |t is imperative that
planners consider water as
a system rather than two
discrete sources.
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Important considerations for protection

* Example: two small public
community water systems sited
in a residential area in the
1970s.

e Systems do not own or control
200-ft isolation distance around
wells (Zone 1) and have a lot of
PSOCs in both Zone 1 and Zone
2 from on-site septic systems
and other activities.

e Quality concerns: one
production well at System A has
PFAS contamination.

* Quantity concerns: other wells
are experiencing water
shortages.
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Source Water Protection === Public Drinking Water

Source Water refers to sources of water (such as rivers, steams, lakes, reservoirs,
springs, and groundwater) that provide water to public drinking water supplies
and private wells. (epa.gov)

Why Protect Drinking Water Sources

v’ Protect Public Health — provide safe, clean drinking water

v'Reduce water treatment costs

v'Reduce costs to water systems and customers

v Vitality of your community depends on it; economic and housing development.
v Planning for the future.



LOCAL PLANNING

LAND USE REGULATIONS & Policies

Town Plan

Zoning Ordinance

Overlay District
Groundwater Ordinance
Groundwater Reclassification
Hazard Mitigation Plan

Emergency Management Plan

Road Salt Reduction Policy

Participate in Act 250 & Section 248 Permit
applications

Stormwater planning & MRGP (Municipal Roads General Permit)

Watershed Management Plan




TOWN PLANS

= Express objectives and policies to guide future growth &
to protect the environment, including water supply.

= Provides guidelines for zoning bylaws, subdivision regulations, and official Maps
= Future land use

Include

% public groundwater and surface water sources
% Source Protection Areas, aquifer areas
% Use maps from the VT Geological Survey

Act 250 projects must comply with the local Town Plan and the Regional Plan



ZONING BYLAWS

Provide An Extra Layer of Protection

Permissible Types of regulations
24 V.S.A. § 4414

Title 24 : Municipal and County Zoning Districts
Government

Vermont Statutes

Protection of Surface waters
Chapter 117 : Municipal and Regional (D) Shorelands

Planning and Development
(G) River corridors and buffer

Subchapter 007 : Bylaws

PURPOSE: Permit, prohibit,
restrict, regulate and determine

land development. Aquifer and Source Protection
Areas

(3) Conditional Uses

(2) Overlay Districts

Shorelands and floodplains

In conformance with the Town Plan



OVERLAY DISTRICTS

Special districts.
Add layers of protection to those already existing in the underlying zoning district.

Stowe Zoning
: Overlay Districts
N _,_'_{;.ia i | Adopted June 12, 2017
4 (o j i Effective July 3, 2017
g ; ¢ _;;_‘.1__,‘;,-_;/ E
\s Q__H:E.-__n;':‘_ g
g |
{
[ Fluvial Erosion Hazard Overlay District ? ; B
] Stowe Historic Overlay District SRl o
[ ] Source Pratection Overlay District e =
| Meadowland Overlay District
Ridgeline & Hillside Overlay District
I Flood Hazard District




PURPOSE

(1) Promote the health, safety, and
general welfare of the community by
ensuring an adequate quality and
qguantity of drinking water for the
residents, institutions, and businesses of
the Town of Stowe who rely on the
Town’s municipal water supplies;

(2) Preserve and protect existing and
potential sources of drinking water
supplies; and

(3) Conserve the natural resources of
the town and prevent temporary and
permanent contamination of the
environment.

ESTABLISHMENT AND DELINEATION OF
OVERLAY DISTRICT

The Source Protection Overlay District
encompasses an area surrounding the Village
Green municipal well where a contaminant
released to the land surface or subsurface would
be reasonably likely to move toward and reach
the well. The Overlay District coincides with the
Source Protection Area developed by the State of
Vermont, Department of Environmental
Conservation, Water Supply Division. The
boundary of the District is delineated on the
Stowe Zoning map of overlay districts as adopted
by the Stowe Selectboard on June 12, 2017.



TOWN OF STOWE OVERLAY DISTRICT
PERMITTED USES:

“All uses permitted within the underlying primary zoning districts are permitted within
the Overlay District after a determination that the proposed use will not have an undue
adverse impact on groundwater resources.

All geothermal heating systems and underground fuel tanks within the Overlay District
require a zoning permit.”

This gives the Town added control and knowledge of where UST and geothermal wells are
located and can be used in planning decisions.



PROHIBITED USES:
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Landfills and open dumps.

Automobile graveyards and junkyards.

The release of any hazardous materials into surface waters, groundwater or onto the land. Any proposed use that
will generate hazardous waste shall be required to submit a groundwater protection plan for approval by the
Stowe Public Works Director.

Storage of deicing chemicals unless such storage, including loading areas, is within a structure designed to prevent
the generation and escape of contaminated runoff or leachate.

Storage of animal manure unless covered or contained in accordance with the specifications of the Vermont
Agency of Agriculture.

Earth removal, consisting of the removal of soil, loam, sand, gravel, or any other earth material (including mining
activities) to within 4 feet of historical high groundwater as determined from monitoring wells and historical water
table fluctuation data compiled by the United States Geological Survey, except for excavations for building
foundations, roads, or utility works.

Discharge to the ground of non-sanitary wastewater including industrial and commercial process waste water.

Stockpiling and disposal of snow and ice containing deicing chemicals brought in from outside the District.
Storage of commercial fertilizers, unless such storage is within a structure designed to prevent the generation and
escape of contaminated runoff or leachate.

Single-walled underground fuel storage tanks.

Closed loop geothermal heating systems, unless they use non-toxic, environmentally friendly, food-grade
antifreeze.



ACQUISITION/CONTROL

* Landownership -
minimum 200 feet
around water source(s)

« Own or acquire land in
the SPA or aquifer

« Easements

 Restrictive covenants

 Deed Restrictions
 Land Trusts

* Drinking Water State
Revolving Fund-

Source Protection Loan Program




ST Albans Water Department Surface Water SPA and
Fairfax Fire District 1 Groundwater SPA

ST ALBANS WATER DEPT WSID 5130

Vermont Agency of Natural Resources

vermont.gov
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Conservation Service §

Forestry Stewardship

Current Use Program (Use Value Appraisal)

Forest Stewardship Practices
Conservation Practices
Forest Management Plan and Timber Harvest Plan

Acceptable Management Practices for Maintaining Water

Quality on Logging Jobs in VT, rev Aug. 2018

County Foresters
https://fpr.vermont.gov/forest/list-vermont-county-foresters

Woodlot management on small parcels

Tree Farms

Federal and State SPA initiatives for forested lands

located within a Source Protection Area



GROUNDWATER RECLASSIFICATION

Groundwater Protection Law (10 V.S.A. Chapter 48) passed 1985,
effective July 1, 1985

This law provides for four classes of groundwater based on

1. existing use and probable use for drinking water supply
2. exposure to risk of contamination

Class Ill groundwater
All groundwater in VT, unless reclassified to I. Il. Or IV groundwater.

Suitable as a source of water for
individual domestic water supplies,
irrigation,
agricultural use
general industrial and commercial use.



Class | groundwater is free from
exposure to activities which pose a
sk to its current or potential use as a
public water supply.

Class Il groundwater is exposed to
such activities.




Class IV groundwater is not suitable as a
source of potable water.

- The purpose of reclassification to Class
IV is to prevent people from
accidentally drinking non-potable
groundwater and to prevent spreading
of subsurface contamination




P | Class IV Groundwater area
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PURPOSE OF
RECLASSIFICATION TO
CLASS | or |l

To delineate areas of groundwater requiring extra
protection for current or future public drinking
water supplies.

Managed for activities.

Requires activities to be consistent with SPPs and
requirements of Overlay Districts

Differs from a SPA - can be used to designate an
estimated zone of contribution for a future public
water supply without incurring the immediate
expense of fully developing and permitting a
supply source.

A groundwater reclassification applies to all groundwater under a
site, regardless of depth, in accordance with statutory language.




Class | Groundwater

shall not permit high potential risk
activities or moderate potential risk
activities.

shall not permit wastewater systems

shall not permit stormwater discharge
systems that infiltrate to groundwater
from stormwater “hotspots”

shall not permit other activities unless the
applicant seeking approval for the activity
demonstrates the activity complies with
the requirements in Section 12-604 of the
GW Rule

Participation in Act 250 and Section 248
project application reviews and
recommendations

Class Il Groundwater

shall not permit high potential risk
activities

shall not permit other activities in Class
Il groundwater areas unless the
applicant seeking approval for the
activity demonstrates the activity
complies with the requirements in
Section 12-604 of the GW Rule

Participation in Act 250 and Section 248
project application reviews and
recommendations



(15) “Moderate potential risk activities” means the following activities:

(A) the storage of a regulated substance in an underground storage tank with a capacity less than or
equal to 1,100 gallons;

(B) the storage of a regulated substance in an aboveground storage tank with a capacity less than or
equal to 1,100 gallons;

(C) a solid waste storage or transfer facility with a leachate collection system;

(D) a hazardous waste storage facility;

(E) a hazardous waste generator that meets the requirements of Section 7-308(a) of the Vermont
Hazardous Waste Management Regulations (Large Quantity Generators); and

(F) a new indirect discharge of sewage using a disposal system with a design with a

capacity less than 50,000 gallons per day.

(11) “High potential risk activities” means the following activities:

(A) a solid waste landfill, except those that are closed in accordance with an
enforcement action or a certification under the Solid Waste Management Rules;
(B) a hazardous waste treatment or disposal facility;

(C) the storage of a regulated substance in an underground storage tank with a
capacity greater than 1,100 gallons;

(D) the storage of a regulated substance in an aboveground storage tank with a
capacity greater than 1,100 gallons;

(E) an automobile graveyard, as defined by 24 V.S.A. § 2241;

(F) a new indirect discharge of sewage using a disposal system with a design capacity
greater than 50,000 gallons per day;

(G) the land application of biosolids or stabilized septage; and

(H) injection wells.




When to Reclassiiy:

1. Identifying and Mapping Potential Future
Water Supplies. (First step in identifying
community water needs).

2. Establishing a High Probability of Future
Use

3. Reclassifying New Source Protection Areas

4. Reclassifying Existing Source Protection
Areas

A hydrogeological study performed by a Hydrogeologist is required
for the delineation of the SPA for the reclassified GW Area.



WHO CAN PETITION FOR A RECLASSIFICATION OF GROUNDWATER?

Secretary of ANR on own motion
State Agency
dMunicipality

25 or more potentially affected persons
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What is the Hydrogeology of your Community?
Vermont Geological Survey

Town Resource Maps

Surficial and Bedrock Geology

Locate Water Well Data

Depth to Bedrock

Flow Directions — Generalized

Hydrogeologic Units — Bedrock

Recharge Potential to Bedrock

Potential Overburden Aquifer with Direct Recharge
GW - Plan, Map, Test, Protect

#~ VERMONT

AGENCY OF NATURAL RESOURCES|
Wermant Geological Survey

FIGURES 2-5 ATA, BEDROCK TYPE, AND IDW ANALYSES
pog e "

Water Well Data and Analysis




Partnersin
SWP:

Vermont
Geological
Survey

and the

Agency of
Agriculture
Food and
Markets

Vermont Geological Survey and AAFM
CoIIaboratlon on Nltrate Contammatlon
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Jonathan Kim, Ph.D., P.G. |Geologist

Vermont Department of Environmental Conservation
Vermont Geological Survey




Communication

The key tool for promoting protection

eluntary participation
s Perform field visits
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FORM STRONG PARTNERSHIPS

Water System
» Operators

» Administrators
» Committees

» Customers
» Landowners

> Well Drillers
Association

» Consultants

by

é

Agencies

o
f\'\‘ /'m._:.,‘f‘ermoﬂt
VERMONT & Rural Water Association
USDA _m\\\ New England
i MWater Works Association

a Section of the American Water Works Association

[t

‘sourcewater

COLLABORATIVE

A\

American Water Works
Association
edicated to the World's Most important Resource

VERMONT LEAGUE
OF CITIES @TOWNS

/ bd PCC

SWP is everyone’s responsibility!
Water Systems can’t do it alone.
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Community
;\”fﬁ\ a‘v i
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Local Boards and Committees:
(Selectboard, Conservation, Planning,
Zoning, Recreation, etc.)

Public Works Department

Town Clerk

Emergency Responders

Local Schools

Solid Waste Management District
Non-profit organizations

Utilities

Businesses, including utilities
Lake Shore Associations
Municipal Officials
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