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SEMINAR OBJECTIVE

The IAH Irish Group is an Association of people working
in the realm of groundwater. In this year’s two day seminar
we examine our role and relationship with the wider
community both here and abroad. The first day covers a
wide range of topics mostly centred on our work in the
‘developed world’. The theme on the second day is the
role of hydrogeologists, engineers and other professions in
disaster relief and groundwater development. The content
of the second day relates strongly to the first; the role we
should fulfil overseas and the lessons that we learn there,
directly relate back to the hydrogeologist or water engineer
in Ireland. The range of work needed to achieve a
sustainable good water supply in Uganda is the same as the
work needed for a Group Scheme in central Ireland. The
range of skiils needed by an engineer/ programme manager
in a disaster abroad, are the same as the skills we need to
effectively execute the National Development Programme
at home. '
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SESSION I: GROUNDWATER, WATER & THE WIDER
COMMUNITY



“PROTECTING GROUNDWATER IN US COMMUNITIES:
THE GROUNDWATER GUARDIAN PROGRAM”

By Susan S. Seacrest
President, The Groundwater Foundation

ABSTRACT:

The author describes the mission and background of Groundwater Foundation (GF) with an emphasis on
the work the GF has done with community stakeholders. The paper describes a major GF program,
Groundwater Guardian (GG) and how GG builds on local teams representing '
such key stakeholder groups as local government officials, educators, citizen activists, and local business
and agricultural representatives. Examples of local stakeholder achievements in groundwater protection
in the US are provided and benefits of community involvement in groundwater protection activities are
described.

INTRODUCTION:

Thank you so much for the opportunity to speak today and for the meeting’s focus on the importance of
stakeholder involvement in groundwater protection. Since its inception in 1985, The Groundwater
Foundation (GF) has been working closely with stakeholders from many walks of life because our
mission is to educate as many citizens as possible about the nature and value of groundwater. With a firm
knowledge about groundwater, we believe stakeholders will be more likely to act on its behalf. Today, in
the brief time I have with you, T will focus on one of the Foundation’s programs that works directly with-
stakeholders and the ways in which both groundwater and stakeholders help us make the connections that
are vital to our future.

The Foundation’s stakeholder focus has been on youth and the interested citizen-especially through the
program I will focus on today, Groundwater Guardian (GG). However, in recent years, in large measure
because of our work with communities, the Foundation has become more active in the field as opposed to
spending administrative time in the Lincoln Nebraska office. In other words, we’ve learned that it is
valuable to travel to stakeholders and work directly with them on various groundwater protection projects.
Some of these recent efforts have included: completing local inventories of potential sources of
contamination, teaching citizens to use new technology effectively, conducting seminars on the proper
construction and maintenance of on-site waste water treatment systems and learning along with our
stakeholders about collaborative decision-making and local leadership.

One of our more high profile stakeholder groups has been Nebraska youth. This group is on my mind
right now because just over a month ago the GF held the 15™ annual Children’s Groundwater Festival—
an annual water education event for 2,000 Nebraska 4™ and 5™ graders. We follow up the Festival with
another youth event, “Groundwater University” (GU), a groundwater education camp for 12-15 year-olds.
And because our goal is to share program ideas with others, both the Festival and GU include training for
environmental educators who wish to replicate the events in their own communities.



We also do our best to keep our members, program partners, and constituents in the environmental
education community well informed though various products and publications such as the Awesome
Aquifer Education Kit for teachers and The Groundwater Catalog—a collection of groundwater education
products for children and adults. The Foundation also publishes The Aquifer-—a quarterly print newsletter
for Groundwater Foundation members and The Recharge Report—a free online newsletter published
eight times per year.

GG PROGRAM OVERVIEW:

However, in the middle of all this activity, the GG program remains the centerpiece of our program
efforts and is the primary way in which we have leamed about the value of stakeholder involvement in
groundwater protection.

GG began in 1992 with a grant from the W.K. Kellogg Foundation. The purpose of this grant was to
create a network of local groundwater protection projects. Understanding that it is common experiences,
rather than common interests that create real and vital networks, the GF developed GG as a common
framework for local groundwater protection action. The most important element of the GG program is
the willingness of local citizens to organize a team of local stakeholders. These stakcholders who
represent key local groups are in an excellent position to identify local groundwater problems, develop an
education/action plan to address the issues and document their progress and success. We provide

-administrative assistance, information resources and official recognition, but it is community stakeholders
who lead, implement, and benefit from the program.

This high level of citizen involvement is vitally important because many small groundwater dependent
communities lack the financial resources and/or professional expertise to insure protection of this vital
resource. The “best practice” for many of these communities is an educated and empowered citizenry
acting responsibly on behalf of their community. It has been the experience of the GF that when citizens
understand the vital importance of groundwater to their environmental and economic future, they are able
to develop innovative cost efficient strategies for its protection. Communities without a safe and ample
water supply are communities without a viable future.

How do community stakeholders get involved in groundwater protection and the GG program? To answer
this question, it is important to define “community” within the context of the GG program. Within the
GG program, the term “community” is broadly defined because there is such a wide array of individuals
who can become interested and active. As a result, any geographical area can become a GG community.
Some GG communities are traditional incorporated municipalities. Other GG communities are counties,
rural areas, water districts, watersheds, schools, military bases or geographical areas that share
groundwater and surface water resources. Essentially, GG communities are groups of diverse
stakeholders who live in a defined geographic area, share an interest in a specific groundwater resource or
system, and are willing to become involved. This is important because groundwater often defies
traditional political boundaries and can physically link numerous entities around a common aquifer
system.

GROUNDWATER GUARDIAN TEAMS AS EFFECTIVE STAKEHOLDER GROUPS:

However diverse the communities that become GG communities are, they each begin the groundwater
protection process in the same way: through the efforts of a local team of stakeholders. Effective local
leaders understand the importance of including diverse groups in the groundwater protection process.
The presence of diverse stakeholders is the most important part of the GG program because a credible,
broad based team immediately commands respect within the community, represents community interests
effectively, and shares the responsibility for groundwater protection among key community groups. The



GF is very rigorous in requiring that each GG team include at least one representative from local
government agencies, educational institutions, citizen interest organizations, and local businesses and/or
agricultural producers. Other interest groups or multiple representatives from these categories are also
encouraged to participate on the team.

Recruiting the team and making sure stakeholders on the team share a strong interest in groundwater and
the important role it plays in the community can be a long and difficult process. The GF provides as
much support as possible in this process and is currently involved in developing its own capacity for
finding and training local leaders. We have found the most commeon approach to team building is to find
an especially committed and enthusiastic individual, a “spark plug.” The “spark plug” is frequently
responsible for starting the GG process by organizing an initial meeting and recruiting stakeholders to
join the team. Spark plugs and their colleagues form core stakeholder groups who in turn build teams in
various ways including using an existing environmental organization, starting a new group, or re-focusing
the efforts of a non-environmental group towards water education and protection.

No matter what their methodology is, these local [eaders tend to share common values including:

. A commitment to continuing their own learning about water resources and in doing so helping to
bridge the gap between what is known and what is commonly practiced on the community level.

. The need to stay in touch with the needs and priorities of their communities

. Understanding that local problems are often most effectively addressed through local resources and
ideas

. A belief that every citizen, without regard to educational level, profession, or personal experience
can make a difference by becoming involved

. A sense of optimism in spite of the fact that protecting groundwater is long-term and enormously
complex
. An appreciation for the past combined with enthusiasm to create a better future

The spark plug and/or stakeholder core group usually begins its work by staying true to the first value
described above-educating team members about local groundwater and identifying the issues that are
most important to the community. The GF provides information and support to the team during this
phase of the program. When the team is in place and its members have a good idea about the issues they
want to address, the team submits an official GG entry form to the GF identifying the various members of
its teamn and describing the area’s groundwaier and geographical conditions.

Next the stakeholder team develops its action plan-consisting of “Results Oriented Activities” {(ROAs).
The GF does not prescribe what the stakeholders will do. This is because the GF believes that
stakeholders are in the best position to determine the relative importance of local issues and can find and
use resources in innovative ways to address problems. Through the years stakeholder action plans have
addressed the following groundwater protection categories: education and public involvement, pollution
prevention, public policy, best practices, and conservation. :

After determining their plan, the stakeholders work hard to implement their projects in the community.
Community groundwater festivals, newspaper articles, retrofitting homes and businesses with
conservation devices; developing local ordinances that include best practices and/or protective land-uses
are among the common activities undertaken by GG teams. Activities can be held anytime throughout the
year and the teamn can also use ongoing groundwater protection projects as part of their GG program.



Specific examples of local issues addressedrthrough a variety of local stakeholders within the GG
program include:

. Central Platte Natural Resources District in Grand Island, Nebraska. Landowners have been
participating in a groundwater education program since 1973. Beginning in 1986 and continuing to
this day, a unique nitrogen management program that includes a multitude of voluntary,
groundwater protective land use practices has successfully stabilized nitrate levels throughout the
Central Platte Basin.

. Anaheim, California and El Paso, Texas. Older citizens on GG teams led programs to carefully
locate and promote the sealing of abandoned wells in each of the communities. These voluntary
initiatives have protected hundreds of wells from spills and thousands of people from potential
harm.

. Cape Girardeau, Missouri and Desert Hot Springs, California. League of Women Voters GG
team leaders in Cape Girardeau and Mission Springs Water District leaders in Desert Hot Springs
implemented community education campaigns to help citizens understand the importance of
pollution prevention. Both communities have vulnerable groundwater because of local springs.
The end result: sewer systems and ongoing pollution prevention activities.

. Upper Republican Natural Resources District near Imperial, Nebraska. An innovative well
metering and allocation program in place since the early 1980s has maintained groundwater
supplies and agricultural production in an area that saw serious depletion during previous décades.
Area farmers are given a five-year water account and use best practices to conserve water to
maintain a constant supply. The practical result is less water use from the account in wet years so
more will be available in dry years.

. East Lansing, Michigan. An innovative multi-jurisdictional approach to groundwater protection
has helped the area around East Lansing protect groundwater quality and supply. Local leaders on
the GG team have created partnerships and cost-effective initiatives that are making a difference in
the long term. A common water supply has created the ability to share a resource across
jurisdictional boundaries in order to maintain a safe and ample water supply This model will be
increasingly common and will create an expanded sense of cornmunlty in the future.

GG COMMUNITY BENEFITS:

In addition to tangible benefits like the ones described above, GG communities are also sending important
messages to other communities in their area and prospective residents. Seeing the GG logo on the
comimunity water tower or on a road side sign, a visitor will know that this is a community where:

A cadre of stakeholders are actively addressing groundwater issues
. Citizens are becoming more aware of groundwater’s value and use .
. Innovative solutions to problems that reflect local conditions are being developed and implemented
. Citizens have easy access to a regional and national network of activity ideas
. There are accessible and high quality groundwater educational materials and resources from a wide

variety of organizations and institutions

Residents frequently participate in special projects and regional and national events

Citizens from all walks of life are inspired and motivated to make their community a better place to

live in the future.



Currently there are 190 designated GG communities and partners. The 2003 GG Designation will be held
in connection with the GF National Conference to be held in Las Vegas Nevada in November and plans
are underway to celebrate the program’s 10™ anniversary in Washington DC in 2003.

CONCLUSION:

There are many milestones like these abead for the GG program but stakeholder involvement will always
remain the centerpiece. Where multiple stakeholders are not involved, GG is of limited duration and
impact. When a community takes the time to recruit an interested and committed team, groundwater
protection is likely to be understood and valued by the community as a whole. Innovation and
effectiveness are the order of the day. And, perhaps most importantly, the effort can be sustained over the
long-term.

The effective GG stakeholder team understands the importance of leading by example and sharing lessons
learned with other communities-thus expanding the scope and impact of the team’s activities. Effective
teams understand that there is much to be gained by generously collaborating rather than competing
because they know communities are connected through the common bonds of human experience as well
as the groundwater that nourishes their families, neighborhoods and communities,

This spirit of collaboration is also furthered by the fact that GG is purposefully inclusive. Stakeholder
groups and communities do not compete against each other because there is no limit on the number of GG
communities that are designated in any given year. Any community that wants to work on groundwater
protection through the efforts of its stakeholders is welcome to enter and strive towards GG Designation,

And finally, the most effective GG stakeholders welcome and embrace diverse members and provide
meaningful activities to each team member from the beginning. The team’s diversity, inclusiveness, and
partnerships reflect the nature of groundwater itself as a shared resource. As result, it is appropriate that a
groundwater meeting such as this explore both hydrologic and human connections. By focusing on the
importance of stakeholders in the groundwater protection process, we are explaining why we are
protecting groundwater as well as expanding our vision of how we can do so.

I'll close with a poem by Walter McDonald—a good Irishman that perfectly expresses this idea:

“And when it doesn’t rain, we water, pumping the purest water three hundred feet
straight up from nothing we’ve ever seen, raising bumper crops by faith alone.
Even in snow we sit in firelight and watch our fields fill up, stranded these dark
evenings between towns and miles from mountains, but knowing wherever others
on the road a mile away are going; we are there.”



WATERSHED PROTECTION: A BETTER WAY

Richard I. Coombe, Director
Watershed Agricultural Council, Inc.
Walion, NY 13836-9751 USA

Abstract
The NYC Watershed: Watershed Agricultural Council Programs

Qutstanding water quality links farmers in the Catskill Mountains to more than nine million consumers of
New York City's water supply. This link is manifested in the Watershed Agricultural Program, managed
locally by watershed farmers with assistance from New York City. The Program promotes “whole farm
planning”. This holistic approach, which balances water quality protection and economic viability for
Jfarmers, is a reliable and cost-effective parinership for protecting water quality. The Watershed
Agricultural Program reconciles environmental, economic and public health concerns based on scientific
research and local leadership. New York State, the New York City Department of Environmental
Protection, the US EPA, and the scieniific/environmental community endorse it. Forestry, Easements, and
Economic Development programs have been implemented to encourage agriculture and forestry as
preferrved land uses.

The 1989 United States Surface Water Treatment rule specified circumstances and conditions that require
filtration of drinking water derived from surface water sources, and criteria that would allow water
suppliers to avoid filtration. The rules set specific standards for microbial contaminants, including
bacteria, viruses and protozoan parasites. The cost to New York City of filtering its water was estimated
at $5 to 38 billion for construction, and 3200 to §500 million in annual operation costs. The City,
therefore, sought to avoid filtration and the resulting costs by establishing a traditional watershed
protection program through a regulation and land acquisition program. In 1990, the New York City
Department of Environmental Protection released a discussion draft of new regulations for the
watersheds. Hard hit were the farmers of the Catskill/Delaware watersheds. The discussion draft
required farmers “to eliminate the surface runoff of storm walter from grazing areas into any
watercourse; stating as well that the “‘discharge of drainage from barnyards, feedlots, and yarding areas
into any watercourse...is prohibited”.

The stage for confrontation was set! An alternative to filtration under the Surface Water Treatment Rule
was for the City to develop a comprehensive watershed management program. Any such program needs
local cooperation and support. High motivation based on self-preservation and survival, plus a
willingness to take a risk on both sides, led to dialogue. The following consensus was developed. It would
be far better for New York City to “withdraw the proposed regulations on agriculture” and implement “a
voluntary, locally developed and administered program of best management practices.” The program is
proceeding in phases. : '

Website: www.nvewatershed org




- WATERSHED PROTECTION:
A BETTER WAY -

The objectives of the Ground Water Protection Council and the Safe Drinking Water Act are: "to promote
and expedite the voluntary use of pollution prevention practices, to identify existing private sector
support, and to aid rural residents in taking actions to reduce pollution risks". Our experience in the New -
York City watersheds since 1990 is a real life demonstration of these objectives being carried out. Our
unique program and partnership structure provides a basis for a new and better way to protect America's
rural surface and groundwater supplies. I welcome the opportunity to tell our story and to suggest a
model for future watershed protection. : ' C

- HISTORIC OVERVIEW

The natural beauty of the watersheds and their proximity to New York City has encouraged land
development. Indeed, the mid-Hudson valley and the Catskill Mountain regions of New York State are
among the most beautiful and desirable places to visit and to live in the entire country. Close to the City,
development has been very rapid, resulting in high-density subdivisions and increased pollution. For
example, since the Second World War, suburban development in the Croton system has caused serious
degradation of the reservoir. - '

In 1850, a growing, thirsty New York City looked northward for a clean, reliable source of potable water.
The Croton system (1850) supplies 10 percent; the Catskill system (1920-30) and the Delaware system
(1950-60) provide the other 90 percent of the City’s water supply. New York City, through the power of -
eminent domain, took our valleys and forced entire hamlets and surrounding farms to be physically

~moved to the hillsides. Historic neglect and broken promises fostered fension and distrust between
watershed residents and New York City regulators. In fact, this reservoir development has left a legacy of
distrust and even hatred of the City. ' '

The New York City water supply system is the largest surface storage and supply complex in the world,
covering over 1,900 square miles or 1,216,000 acres of land area. The watersheds yield 1.2 billion
gallons of water daily. The water has traditionally been of such high quality that it has been singled out
for awards. In addition to its residents, the City supplies drinking water to one million residents in upstate
counties, as well as millions of daily commuters, tourists and visitors to the City. :

In 1906, New York State law gave the right to New York City to oversee and regulate upstate watersheds,
In 1953, New York City updated and upgraded their watershed regulations but chose an enforcement
strategy of benign neglect. In 1986, the Federal Safe Drinking Water Act required filtration of surface
water systems. Think of the difficuity of New York City complying with the Safe Drinking Water Act. -
Imagine filtering 1.2 billion gallons of water daily . . .

The 1989 Surface Water Treatment rule specified circumstances and conditions that require filtration of
drinking water derived from surface water sources, and criteria that would allow water suppliers to aveid
filtration. The rule set specific standards for microbial contaminants, including bacteria, viruses and
protozoan parasites. The cost to New York City of filtering its water was estimated at $5 to $8 billion for
construction, and $200 to $500 million in annual operation costs.

The City, therefore, sought to avoid filtration and the resulting costs by establishing a traditional
watershed protection program through a regulation and land acquisition program. :



CONFRONTATION

In 1990, a discussion draft of new regulations for the watersheds was released by the New York City
Department of Environmental Protection. The residents of the watersheds were asked to accept
superimposed, costly, and onerous regulations. The traditional watershed protection methods of strict
regulations, enforcement by police power and land acquisition were once again being used to protect the
City water supply and/or to save $5 to $8 billion dollars in filiration costs.

The residents of the watersheds saw a clear and present danger to life as they know it, a threat to their
roots, hopes and dreams. Once again, a new generation was to be abused by an unsympathetic city.

Especially hard hit were the farmers of the Catskill/Delaware watersheds. The discussion draft required
farmers "to eliminate the surface runoff of storm water from prazing areas into any watercourse”, and
stated that the "discharge of drainage from barnyards, feedlots, and yarding areas into any watercourse...is
prohibited". Watercourse was defined as "any perennial river, stream, creek, spring, pond, lake,
wetland...". In short, if strictly enforced, the 1990 regulations doomed agriculture as a land use in the
New York City watersheds. In addition, agriculture was singled out as a source of non-point pollution
and blamed as a major source of giardia and cryptosporidium.

The stage for confrontation was set! A series of debates took place between Commissioner Albert
Appleton of the NYC Department of Environmental Protection and members of the agricultural
community. As a member of the New York State Assembly, I debated vigorously against the regulations.

My perspective was straightforward. The highly developed and suburban Croton watershed
(Westchester, Putnam and Duchess counties) required filtration. The Catskill and Delaware, less densely
populated watersheds, were so clean that the water met avoidance criteria. The current low-density land
use patterns based on agriculture, forestry, and tourism were indeed desired land uses, as demonstrated by
the quality of water supplied from the Catskill/Delaware watersheds.

If the 1990 regulations were adopted and enforced, agriculture and forestry would be forced to sell to the
highest bidder. The resuliing subdivision of the land would result in the "Crotonization" of the Catskills,
resulting in degradation of the City's water supply and assuring filtration. We believe crops, grassland,
agriculture and forestry as land uses, are environmentally preferable to subdivisions.

Civil War loomed.

ACTION

An alternative to filtration under the Surface Water Treatment Rule was for the City to develop a
comprehensive watershed management program. Any such program needs local cooperation and support.

Adversity fosters creative invention. The City was facing $5 to $8 billion dollar filtration costs and the
watershed farmers were facing elimination. The stage was set. High motivation based on self-
preservation and survival, plus a willingness to take a risk on both sides, led to dialogue. Then
Department of Environmental Protection Commissioner Appleton and the agricuitural community agreed
to establish an inter-agency/farmer task force to be convened by the NYS Department of Agriculture and
Markets to address the 1990 discussion draft regulations. The challenge for the policy group of the Ad
Hoc Task Force was to recommend regulations and/or programs that protect New York City's water
supply, while also sustaining the long term viability of agriculture within the watersheds. Agriculture was
quickly acknowledged as a preferred land use.



The Task Force had three goals: to improve mutual understanding of the laws and public policies that
shape the City's watershed program, to review and advance the scientific basis of farm planning
conceived to protect water quality, and most importantly, the farmers business interests, and to explore
ways in which the City may work in partnership with farms and the network of agricultural support
institutions to encourage a sustainable farm economy in the watersheds, yet achieve the City's water
quality objectives. The challenge for the Technical Support Group was to provide technical information
and provide practical input on ways to address the agricultural elements of policy.

The following consensus was developed by the Task Force. Farming in the New York City water supply
watersheds presents a complicated environmental management problem. Farm practices are a potentially
significant source of non-point source pollution and present a risk of pathogen introduction. Farm
practice pollution control is critical for meeting the City's anti-degradation objectives, as well as the
avoidance criteria of the Federal Surface Water Treatment Rule and the State Filtration Rule. On the
other hand, farming is a preferred land use with significant long-term environmental benefits, and the City
wants to take all appropriate steps to support it. This represents a significant challenge since agriculture is
a rapidly declining industry in the region. However, with the application of the best scientific
understanding, we hope this decline can be reversed while we meet water quality aims.

They concluded it would be far better for New York City to "withdraw the proposed regulations on
agriculture” and implement "a voluntary, locally developed and administered program of best
management practices”. Compulsion will not succeed with fiercely independent farmers, and the program
should be a voluntary one based on providing incentives to farmers to participate. A willful and negligent
pollution clause remains in the regulations.

PROGRAM MISSION STATEMENT

To assist the agricultural community in adopting operational and management techniques which
environmentally protect water quality, as well as enhance economic competitiveness and viability. The
- Program will champion a Whole Farm Planning process that strengthens working relationships between
landowners, New York City, local, state, and federal government, and the agriculture-support
infrastructure.

- The Watershed Agricultural Council (WAC) was established in 1993 to promote voluntary’
participation of the landowners and farmers in the New York City (NYC) watershed area. As a 505¢3 not-
for-profit corporation, the Agricultural Council is a partnership between watershed farmers and New York
City Department of Environmental Protection that balances pollution prevention, economic viability, and
public health concerns. It enables farmers and woodland owners to control their own destinies while
protecting the quality of New York City’s water supply. WAC has two main programs: Agriculture and
Forestry, which are now considered a successful model for utilizing partnerships to resolve conflicts
about privately owned natural resources. WAC Chair, Richard 1. Coombe, recently traveled with the
USDA to the World Summit on Sustainability as a U.S. delegate to provide technical advice on successfil
partnership programs.

PRIMARY OBJECTIVES

Allow the New York City water supply to continually meet water quality protection policies of New York
State, City and Federal law.

Promote improved understanding of the impacts that innovative, practical, field-tested solutions to
individual farm situations have on water quality.



Encourage a high level of voluntary project participation by demonstrating, promoting, and educating
producers on the economic and environmental benefits of Whole Farm Planning.

Advance the reality that a vibrant agricultural economy of well-managed farms is preferred and
compatible with maintaining and protecting water quality in the watershed.

Foster community pride, enthusiasm, and empowerment through local leadership and involvement in a
nationally recognized, innovative, cooperative approach to a highly complex environmental situation.

Identify, develop and présent farmland retention incentives that recognize the benefits of a strong
agricultural base to the local economy and the watershed communities.

*The Program began with the desire to meet water quality protection policies to ensure continued safe
drinking water for nine million consumers of water from the New York City water supply systetn.

*Well-managed farms are the building blocks of the Program. Whole Farm Plans combine water quality
protection measures with business, strengthening measures to fulfill the Program's dual purpose of water
quality protection and business enhancement.

*A vibrant agricultural economy depends on those well-managed farms, a supportive infrastructure, and
effective marketing of farm products.

*The Program is voluntary, based on incentives, such as withdrawal of the City's proposed regulations for
agriculture. The Program sought to attract participation by 85 percent of the watershed's farms by 1997,
If that goal had not been met by 1997, then the City and the Watershed Agricultural Council were
required to review progress to determine what changes might be needed, including the implementation of
a regulatory approach to protecting the water supply from agriculturai pollution,

*Local leadership will improve participation by keeping the "ownership" of the Program within the
watersheds. The WAC is the key non-governmental, farmer-guided leader.

WATERSHED AGRICULTURE PROGRAM

Our vision is clear. Maintaining well-managed agriculture is a superior way to protect water quality in
the New York City watersheds as part of a comprehensive watershed protection program. A voluntarily
involved farmer, aided technically and financially to match their business activities more closely to New
York City's needs, is one of the best water quality protection agents that New York City can have. The
high quality of the water yielded by the Catskill and Delaware system watersheds, sufficient to meet
federal filtration avoidance criteria, is supported by the current low intensity land uses and land
management patterns, including agriculture.

The Program has proceeded in phases which are largely funded by the City of New York. From  1992-
1994, we developed and implemented demonstration "Whole Farm Plans" based on scientific research
and technical data, for ten pioneering farms in five counties. The plans applied and tested multiple ways
to manage pathogens, nutrients and sediment. The plans also aided farms as businesses. We have
monitored and evaluated the process very carefully so it will develop in accordance with the needs of our
farmers and New York City. As a result, a comprehensive farm management program was established
under the title, "Whole Farm Program”. The Program is endorsed by New York State agencies, New
York City, the farmers themselves and the Environmental Protection Agency.



The Watershed Agriculture Program promotes Whole Farm Planning and utilization of Best
Management Practices (BMP’s) that protect the land and the water supply. The Farm Program utilizes the
expertise of soil and water conservation specialists, civil engineers, agricultural engineers, architects, and
stream area (riparian) technicians. These people work to create whole farm stewardship plans to protect
the water and the land, in due respect to the landowners agriculture objectives. Most of the funding comes
from NYC and covers farm improvements. Approximately 350 dairy and livestock farms operate
throughout the watershed, in addition to some 90 other agricultural enterprises. Participating farmers
agree to maintain the improvements made to their farms for a period of 5 years. Ninety two percent (92%)
of the watershed farms are presently registered in the Program.

Conservation Reserve Enhancement Program (CREP) is a voluntary program that protects sensitive steam

side land by placing it riparian forest buffers for ten to fifteen years. In return, farmers receive annual

rental payments and reimbursement for establishing good conservation practices like livestock fencing,

stream crossings and alternate water sources. CREP improves water quality by removing animals and

. providing filtration for surface water. This reduces sediment, decreases fertilizer/pesticide runoff, and
improves wildlife and aquatic habitat. -

Small farm operations in the watershed vary widely and grow a range of products from meat, eggs and
vegetables to Christmas trees and maple syrup. Presently more than 200 of a possible 600 small farms
have enrolled to learn about best management practices for water quality while gaining new access to
technical assistance through contact with WAC '

The Watershed Forestry Program (WFP) of the Watershed Agricultural Council is funded by the
USDA Forest Service (USFS) as well as New York City funds. WFP develops and supports economic
~development strategies to encourage the reténtion and growth of the forest products industry. The
Watershed Forestry Economic Action Program benefits to the forestry sector by funding and
partnering in research, technology transfer, infrastructure development, secondary processing of forest
products and development of “value-added.” To date, 30 grants have been awarded to wood-based
businesses in the Watershed region, for a cost-share investment of over a million dollars.

Through a parinership with the USFS (Forest Stewardship Grants Program) and the existing contract
between the Watershed Agricultural Council and NYC Department of Environmental Protection (DEP),
the Watershed Forestry Program offers funding, technical expertise and services;, planting stock material,
equipment loans and rentals to forest landowners and loggers in the areas of forest management planning,
stream banks enhancement (riparian area delineation and management), forest road construction and/or
remediation through the application of Forest BMP’s. :

Research, technology transfer, education and outreach are strategic clements of the Watershed Forestry
Program aimed at forest sustainability and water/soil protection and conservation. WFP has developed a
network of four demonstration and research sites included in a Model Forests Program. Dr. Rene
Germain (rthgermai@mailbox.syr.edu), of SUNY ESF, heads this program. The Model Forest sites offer
research and education opportunities, and are utilized in conjunction with other WFP activities for
landowner, logger and professional forester training and accreditation.

Education and information on forest sustainability, working forests, biodiversity in the Catskills, and
water resource protection in the watershed is offered to the general public and target clienteles (media
information, editorial board visits, bus tours for visitors, academia, reporters and decision makers,
traveling information kiosks at local fairs, semi permanent kiosks at strategic locations and service centers
on thruways, and other entry points of the watershed. The Watershed Forestry Institute for Teachers is
being run in tandem with a Green Connections program in environmental education for school clientele’s
upstate (Catskills) and downstate (New York City),



The Farm Easement Program offers farmers with approved Whole Farm Plans the opportunity to sell
development rights on land they own. This program preserves farmland in perpetuity by offering
Agriculture Conservation Easements while maintaining present land use. It provides incentives for family
farms to continue operating in a competitive market environment and prevents land use conversion to
commercial, industrial or residential development. It prevents parcelization and provides immediate
economic benefits with estate planning guidance for participating farmers. The Watershed Agricultural
Council is currently in the process of reviewing the policy and mechanisms of property easement rights
acquisition to include land rented by active farmers, and forested properties and working woodlots into
the Easement Program.

The Watershed Agricultural Council has a web site that will give further information about these
programs and the people involved at www.nycwatershed.org. Qur partners in education and
environmental protection: the New York City Department of Environmental Protection (NYC DEP)
www.ci.nye.ny.us/dep, the Catskill Watershed Corporation www.cwconline.org, the Catskill Forest
Association www.catskillforest.org, the Catskill Center for Conservation and Development
www.catskillcenter.org, the Natural Resource Conservation Service (NRCS) www.ny.nres.usda.gov and
the New York State Department of Conservation (NYS DEC) www.dec.state.ny.us

TOOLS OR CONCEPTS THAT CAN BE REPLICATED

Our five common principles of success include: Active participation by all stakeholders, relevant and
personal link of projects to those impacted most, critical reflection on and evaluation of projects and
constant changes in program, envisioning the development process including commonality of interests
and dealing with inevitable conflict, and dialogue — including listening skills and communication skills.
There exists a constant need for action, equity, a holistic and systems approach, and empowerment.

Oversight and accountability require five evaluation criteria and a watershed specific approach. The
criteria include farmer participation, acceptance, implementation and maintenance of Whole Farm Plans
by farmers, reduction of phosphorus and parasite loading risk from farm to watercourse, efficacy of
Whole Farm Planning and the implementation process, and science of whole farm planning.

WAC internal accountability is based on operation and maintenance, annual reviews, spot checks,
implementation oversight, biannual peer-to-peer” evaluation and program evaluation. Written work
deliverables and performance measurements are critical.

Challenges include measuring behavioral change, continually balancing regulations against cooperation;
securing research that validates BMPs, and dealing with short-term contracts.

Many valuable lessons have been learned. It is critical to include all stakeholders, to meet goals and
deliverables, to integrate water quality and economic viability, to apply sound science, and to think long
terin.

Public outreach has resulted in 92% participation of eligible large farms, provided strong support from
regulatory and environmental communities, yielded peer-to-peer signups, and the withdrawal of initial
regulations with the proviso that regulations shall be promulgated if the program fails.

CONCLUSION

The Watershed Agricultural Council and its professional staff are privileged to work on programs that are
cutting edge and widely recognized. The environmental community realizes the importance of



- biodiversity in areas surrounding the major cities of the world to protect water, open spaces, environment,
wildlife, and scenic beauty. All too often biodiversity falls victim to an expanding city. When WAC was

formed, we never realized we were fighting a battle for the very survival of our environment, farms,
forests, and the city itself. ‘ :

Mr. Coombe may be reached at ricoombe(@catskill.net.



THE THREE RIVERS PROJECT ~ INVOLVING STAKEHOLDERS IN WATER
MANAGEMENT

Suzanne Dempsey; M. C. O’Sullivan and Company Ltd. (MCOS).

Abstract

The Three Rivers Project is a govermment initiative to develop caichment based water quality
monitoring and management systems for three of Ireland’s major river catchments, the Boyne, Liffey
and Suir, with the primary objective to halt deterioration in water quality and to restore “good
ecological status” to the 3 systems. In line with the Water Framework Directive, the Project
encouraged the involvement of all major stakeholders in the development and implementation of the
management system. Relevant stakeholders were identified following detailed characterisation of the
river catchments and the pressures influencing the current water status of those systems. A major
challenge for the project was to foster a sense of ownership among stakeholders of both the problems
and solutions facing water management into the future, without which the successful implementation
of management measures aimed at all sectors of the community would be in doubt.

This paper examines the methods used to identify major stakeholders and foster this ownership and
involvement. It also identifies constraints to successful zmplementanon of water management on a
catchment/river basin scale.

INTRODUCTION

The EU Water Framework Directive advocates an integrated approach to the management of all water
environments on a catchment basis. It also advocates the consultation and involvement of
stakeholders and the public in water management. Based on this approach, and given the significant
interactions between surface, marine and groundwater environments, the involvement all stakeholders
in each water environment is essential to achieve an integrated management system. Thus the lessons
learned from water management projects such as the Three Rivers Project, which focused primarily
on the management of surface waters, are applicable to the management of groundwater and other
water environments,

Indeed stakeholders in groundwater are similar to, if less numerous than, those in surface waters.
However, establishing - ownership. of water management (quality/quantity) problems among
groundwater stakeholder tends to be more difficult as the causes, pathways and effects of poor
management on groundwater are less visible than on surface waters.

THE THREE RIVERS PROJECT -

The Three Rivers Project is a government initiative to develop catchment based water quality
monitoring and management systems for the Boyne Liffey and Suir catchments. The Three Rivers
Project focused on the management and reduction of nutrient pollution to surface waters in these
catchments with the emphasis on the reduction of phosphorus load and the key target stakeholders -
being those contributing to diffuse pollution. Physico-chemical and ecology quality was the primary
concern with water quantity a secondary consideration, except in the Liffey catchment where the
abstraction of large volumes of water for Dublin’s water supply and the management of the river for
hydro-electricty generation has a significant influence on water quality and ecology.

The Project was supported by the European Union Cohesion Fund and sponsored by the Department
of the Environment and Local Government (DOELG). It was carried out on behalf of the government
by a group of consultants led by MCOS under the guidance of a single Steering Group and an
Operational Management Group for each catchment. Field teams were deployed in each catchment
supported by a technical and management team and two Project Co-ordinators (Boyne/Liffey and



Suir) providing an interface between the Client and the Consultant Team. The project commenced in
1998 and the Project Final Report was published in November 2002. The catchment monitoring
systems continue to be implemented by local authority personnel based in Project laboratories in Trim

(Boyne and Liffey) and Clonmel (Suir). The Suir monitoring and management systems will be
incorporated into the South-eastern River Basin District Project and the Boyne and Liffey systems
into the Eastern River Basin District Project. The River Basin District Projects are the next phase in
the Irish government’s implementation of the EUJ Water Framework Directive.

The Three Rivers Project Final Report is avaﬂable on the project website; www.threeriversproject.ie

THE MAJOR STAKEHOLDERS IN THE BOYNE, LIFFEY AND SUIR CATCHMENTS

For the purposes of the Three Rivers Project relevant stakeholders were defined as;
» Those charged with the legal responsibility for managing the status of the river systems
(quality, quantity, ecology/natural heritage)
* Beneficial users of the systems
» Those carrying out activitics which exert direct or indirect pressures on water status of the
systems, referred to as “pressure users”
~ with many stakeholders falling into the each of the three categories.

Under current legislation the Local Authority has the primary responsibility and authority for
managing water status in Ireland. The Regional Fisheries Boards have the statutory authority for the
protection of fisheries resources while Dichas the Heritage Service has statutory authority for the
protection of natural heritage. The Office of Public Works is responsible for hydrological
management of rivers covered by the Arterial Drainage Act (e.g. the Boyne system) while the EPA is
responsible for national environmental monitoring programmes including surface waters and for IPC
licensing of discharges. '

Major beneficial users include those abstracting water, fishermen, amenity and water sport users,
natural heritage and hydroelectric generation. These users are represented by statutory bodies such as
Local Authorities (most major drinking water abstractions), Dtchas and the Regional Fisheries
Boards and by clubs and community associations. '

Activities that exert direct or indirect pressures include regulated and unregulated point source
discharges, land management practices which can result in diffuse discharges such as agriculture,
forestry, land spreading of sludges and slurries and peat abstraction, rural housing and industrial and
private abstractions or impoundments. These “pressure users” are represented by Local Authorities,
semi-state companies such as Céillte, the ESB, Bord na Moéna and organisations such as the Irish
Farmers Association, Teagasc and IBEC. :

A “Sensitive Areas” map was produced for each of the Three Rivers catchments identifying water
bodies that may be considered particularly sensitive to pollution due to current or future beneficial
‘uses (water abstraction, fisheries resources, amenity and natural heritage importance).

Landuse maps, L.A. databases (Section 4 discharge licences, Section 12 notices, water abstraction,
municipal wastewater treatment discharges), EPA IPC registers and the Forestry Services database
were used to identify and map direct and indirect pressures in the three catchments. The percentage
of land falling into different landuse categories and the percentage contribution of each sector to the
overall (nutrient) pollution load in the rivers were calculated in order to identify the major “pressure
users” and target management measures for maximum effect.

Agriculture accounts for 75 to 91% of landuse in the three catchments and accounts for approximately
60% of the pollution load. Urban development accounts for only 1 to 7% of the landuse in the
catchments but municipal discharges from wastewater treatment plants account for up to 19% of the
pollution load. Licensed discharges account for up to 14 % of the pollution load while rural
populations relying on septic tanks contribute up to 8 % of the load. Thus the major “pressure users”
were identified as the agricultural community and regulated point source discharges. See Figure 1.



INVOLVING STAKEHOLDERS IN THE MANAGEMENT SYSTEM

The Steering Group of the Three Rivers Project was composed of Stakeholders with the legal
responsibility for managing our river systems;
¢ The Department of the Environment and Local Government,
The lead Local Authority for each of the catchments; Meath, Kildare and Tipperary SR.
The EPA
The Central Fisheries Board.
The project co-ordinators

It was felt (by the consultants) that the Group would have been more balanced if the “poachers” (i.e.
the pressure users) as well as the “game keepers” were represented, the Local Authorities largely
choosing to ignore their alternative role as “poachers”. The Department of Agriculture, Food and
Rural Development are the obvious candidate for future Steering Groups. Ways to resolve possible
inter-departmental conflicts of interest such as the implementation of agricultural practices that can
impact on the environment, the implementation of cross compliance on grants and subsidies or the
authority to source useful information such as the LPIS (Land Parcel Identification System) database,
could best be discussed and resolved at Steering Group level.

The Operational Management Group (OMGs) for each catchment, who’s brief was to advise the.
Steering Group and Consultants on matters pertinent to specific catchments and act as conduits
between the project and stakeholders, was composed of all three stakeholder categories. A list of the
stakeholders involved is given in Table 1. Representatives from three of the major farming
organisations were co-opted onto the OMGs in the second year of the project to represent grass roots
farming interests. The one major stakeholder that was not represented on the OMGs was industry as
the focus of the project was primarily on diffuse pollution.

The consultants felt that the full potential of the OMGs was not utilised during the project and that a
more active role for the OMGs in delivering the implementation of agreed management measures
would have enhanced the outcome of the project. Similarly we understand that there was frustration
on the part of the OMG members who felt that their suggestions were not always implemented.

In the project Final Report a proposed Management Structure for future management of water
resources at catchment or river basin district level is proposed. The structure is similar to that of the
Three Rivers Project management structure but with an enhanced implementation role for the OMGs.
The structure is headed by a Management Group comprising the main constituent L.A. whose role it
is to determine management policies and strategies and ensure and audit implementation. The
implementation of these policies and strategies would be carried out by an Implementation Group -
composed of representatives of all major stakeholders (legal, beneficial and pressure users) in the
catchment/district. Each representative would have the responsibility and authority to ensure that
relevant management measures are implemented by the stakeholders they represent and would be
answerable to the Management Group, should regular audits identify gaps in implementation. The
Management and Implementation Groups would be assisted by a panel of Experts and a Support :
Team providing advice and support services. A schematic of the proposed Management Structure is
shown in Figure 2.

Stakeholder Participation and Public Information Programmes were implemented by the project
at individual stakeholder level and aimed at a broad range of stakeholder sectors. These campaigns
were somewhat limited by the funding available for this work within the project.

1. The most demanding of these in terms of time and resources was the development and
implementation of Best Farm Management Plans in pilot mini catchments in the Boyne and
Suir catchments. The aim of the programme was two fold; firstly to engender environmental
responsibility and ownership of water management among the agricultural community in these
catchments by illustrating “cause and effect” and secondly to ensure that suggested measures
were implemented so that the impact of such measures could be monitored.



Following protracted negotiations with farm organisations and individual farms over 133
farmers, who were not participating in REPS (Rural Environmental Protection Scheme), took
part in the programme and in fact farmers from an area adjacent to one of the mini catchments
successfully lobbied to be included in the programme. A further 75 farmers who were
participating in REPS also participated in farm surveys

Each farmer participating in the scheme received free agri-environmental advice and soil
sampling and participated in the development of a farm management plan. Plans were developed
on a field-by-field basis and included a hydrological risk assessment of overland or sub-surface
run-off from each field if slurry was spread during unsuitable weather conditions. Each field was
colour coded and mapped, the highest risk ficlds being those with poorly or excessively drained
soils which were in close proximity or directly connected to water courses. Advice on the
- appropriate period for land spreading was related to the risk coding and the overall storage
capacity requirement of the farm was related to the hydrological risk of its spreadlands with a
minimum requirement of 16 weeks.

A farmyard assessment was also inciluded and recommendations < made on
remedial/improvements works for each yard to minimise environmental risk and maximise slurry
storage capacity with minimum cost, e.g. diverting clean rainwater from the roofs of farm
buildings away from slurry tanks and minimising the open arcas assessable by livestock in the
yard.

Farms were v1stted on 3-4 occasions over an' 18-month period and received a hard copy farm
plan in spreadsheet and map format at the end of that perlod The methods used to calculate
storage capacity, nutrient requirements and spreading regions were also made available to the
farmer. A number of “Republic” Progress meetings were also held in each pilot catchment and
were well attended. :

The success of the programme in terms of raising awareness of environmental issues is not in
doubt. However, its success in terms of continued implementation of the plans in the coming
years and their success in reducing water pollut1on can only be confirmed by continued regular
auditing and monitoring,.

.To compliment the Agricultural Stakeholder Programme outlined above, training programmies
were run for Local Authority staff that are responsible for carrying out farm surveys aimed at
identifying pollution risk. These programmes included training in the computer programme
developed by the project to produce the individual farm management plans. It also included on
site training in farmyard surveys and hydrological risk assessment. The project recommended
that all farms would have a best farm management plan. Ideally Local Authority staff should
have the capacity to audit any farm plan and check its implementation.

Around 50 staff from constituent Local Authorities in the 3 catchments took part in the training
courses. The project received positive feedback from the Local Authorities though many
participants felt that they would not have the resources to audit farm plans on an individual basis.

Because rural housing is estimated to be a significant contributor to pollution, an information
booklet on the proper operation and maintenance of septic tanks and other single dwelling
treatment systems was produced by the project. The booklets adopted a light-hearted and
pictorial approach to getting the message across to the average householder, accessibility rather
than technical detail was the emphasis. The booklet was distributed to houscholds in each of the
pilot catchments. However no “follow up” surveys were carried out to estimate the effectiveness
of these booklets.

One of the most successfil programmes instigated by the project in terms of participation and
feedback was “The Happy Fish Campaign™ aimed at primary & secondary school children. The
targeted audience was both the children and their parents who covered a broad spectrum of
stakeholders. The primary school children were given a simple presentation about the sources of
pollution effecting the health and happiness of fish living in our rivers. They were given a “fish”



to colour in and their parents asked to sign the fish giving an undertaking to keep the fish happy
by only using detergents that are phosphate free. All the happy fish were then places on a paper
river making a colourful picture to exhibit on the classroom wall and keep the idea alive in the
children’s minds.

A work pack was also devised for secondary school children illustrating the impact of polluting
substances on the freshwater environment and how the community could avoid water pollution.
Students were also encouraged to pass on the message by implementing the “Happy Fish
Campaign” in primary schools in their own area. These work packs were passed to
Environmental Education Officers in each of the constituent Local Authorities.

Field trips for secondary school children were also organised and students were given the
opportunity to examine the current health of a river stretch based on the composition of benthic
fauna in the river.

Presentations on the project were given to interest groups, statutory bodies and at a number of
conferences over the course of the project. Considerable interest was generated among “Fishing
Clubs” based in the caichments who are major beneficial users of the river systems.

A Project website was developed giving details of the project and posting the most recent

project reports. Unfortunately resources were not available to make this site interactive,

MANAGEMENT MEASURES

The Three Rivers Project identified a suite of management measures to minimise the Impact of all
major “pressure users” in the three catchments. The measures include;

Capital Investment (upgrading of WWTPs, improvements in farmyard infrastructure and
storage, Sustainable Urban Drainage Systems)

Statutery Measures (licensing and regulations, planning control, Bye-laws, cross compliance in
grant aid/subsidies, Polluter Pays Principle)

Voluntary Agreements and Schemes (Codes of Good Practice, Rural Environmental Protection
Scheme (REPS))

Public Awareness/Environmental Education programmes aimed at all sectors of the
community

Measures are proposed for managing municipal wastewater, trade and industrial discharges (regulated
point sources), urban drainage and septic tanks (unregulated point sources) and agriculture, forestry,
peat abstraction and land-spreading of municipal and industrial sludges (diffuse sources).

The programme for implementation of these measures in each of the catchments is prioritised on a
geographical basis based on the following factors;

I. Current Water Quality - with priority given to areas where poor water quality and/or high
nutrient load is identified (aimed at achieving compliance with Phosphorus Regulations,
Nitrates Directive and Water Framework Directive) based on physico-chemical and
biological monitoring. '

2. . Sensitivity of Water Resource — priority given to areas of “beneficial use” with high
sensitivity to pollution (aimed at protecting specific water resources)

3. Risk Characteristics - priority given to “high risk” areas where intensification of existing
activities or new activities may lead to deterioration in water quality in the future (forward
planning aimed at avoiding problems in the future).



CONSTRAINTS TO SUCSSFUL MANAGEMENT OF WATER RESOURCES

Based on the experience of the Three Rivers Project and other water resources management projects
we can identify a number of key constraints to successful management that are largely inter-related.

* The lack of implementation of measures and recommendations. Quite simply management
measures can only be effective if implemented properly and their success evaluated if
effectively audited. Significant resources have been expended on municipal wastewater
treatment systems, farmyard improvement schemes and REPS over the last number of
decades with little significant improvement in our river waters until very recently. It is
difficult, however, to judge whether it is the management measure or the 1mplementat10n
which has been unsuccessful.

¢ Lack of resources is frequently the major reason for lack of implementation. The
implementation of measures proposed by the project will require significant manpower and
monetary resources to be made available to Local Authorities. Improvements in farmyard
infrastructure such as increasing slurry storage capacity may require significant investment
for individual farmers many of whom will argue that in today’s climate they simply don’t
have the resources to farm in an environmentally sustainable manner.

e Political commitment is required to allocate sufficient resources for effective
implementation for water management. Furthermore, political commitment is needed to
ensure that legislation is enacted to enforce measures that may be unpopular with certain
sectors of the electorate, such as the designation of Nitrate Vulnerable Zones, Planning

+ restrictions to limit rural housing near lakes and sensitive water bodies etc.

¢ The continuity of management systems, structures and measures must be maintained in
order to be effective in managing water environments. Frequently, the momentum gathered
and effort expended on initiatives such as the Three River Projects is lost due to lack of
contmulty Where possible The Three Rivers Project utilised established monitoring stations
in their monitoring networks and proposed management measures utilising available statutory
measures and structures. There is a danger however that the impetus created among
stakeholders during project will be lost if monitoring systems, management measures and
pilot studies are not continued by the River Basin District Projects.

CON CLUSION

The Three Rivers Project has provided a testing ground for the implementation of the “participatory
approach” to water management advocated by the Water Framework Directive. The Project
successfully involved a broad range of stakeholders in the identification and pilot implementation of
management measures and the lessons learned form the project will be useful in implementing future
integrated approaches to water management.

However, the ownership of the causes and solutions to water quality problems has yet to be firmly
established with many stakeholders, particularly those contributing to diffuse pollution. Continued
monitoring of water quality and auditing of the implementation of Best Farm Management Plans in
pilot catchments of the Three Rivers will be significant in establishing cause and effect pathways
among agricultural stakeholders.

The successful implementation of management systems in the three catchments now rests with the
relevant Local Authorities and statutory bodies. The suite of management measures proposed relies
heavily on the implementation of statutory regulations. Strict application of these reguiations is
required to improve water quality. The availability of resources at a governmental and individual
stakeholder level and the political commitment to apply proposed regulation will have a major
influence on the successful outcome of these systems.



Table 1

THE THREE RIVERS PROIJECT
PARTNERS :

The Three Rivers Project is sponsored by the
Departrment of the Environment and

Local Government, with 85% financial sup-
port from the European Union Cohesion
Fund,

The project is jointly administered by

Meath County Council, Kildare County
Council and Tipperary (S.R.) County
Council,

The overall project is managed by a Steering
Group, which consists of representatives of
the following organisations:

Environmental Protection Agency

Department of the Environment
and Local Government

C.entral Fisheries Board

Kildare County Council

Meath County Council
Tipperary (S.R.) County Council

The project is being carried out in partnership
with the following constituent
Local Authorities in the catchment ;

Cavan County Council
Cork Couflty Council
Drogheda Borough Council
Dublin City Council

Fingal County Counpil
Kildare County Council
Kilkenny County Council
Limerick County Council
Louth County'(.louncil
Meath County Council

Offaly County Council

South Dublin County Council
Tipperary (NR) County Council
Tipperaryr {SR) County Council
Waterford City 7C0uncrii
Waterford Coun‘ty Conngeil
Westmeath County Council

Wicklow Ceunty Council

Gther participating agencies are :

Bord na Moéna
Coillt_e

Department of Agriculiure and
Food

Dﬁcilas

Eastern Regional Fisheries Board
Electricity Supply Board
Forest.Service |

Geological Survey of Ireland

Irish Cattle Traders and
Stockowners Association (ICSA)

Irish Creamery Milk Suppliers
Association (ICMSA)

Irish Farmers Association (IFA)

Local Government Computer
Services Board

Office of Public Works

Southern Regional Fisheries
Board

Teagasc

led
&y the European Unian Cohesion Fund
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Figure 2. Proposed Management Structures - Catchment / Regional Scale
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EPA ORAL HEARINGS AND GROUNDWATER

J. Dara Lynott
B.E., MSc, PE, C.Eng.
‘Senior Inspector
Waste Management
Environmental Protection Agency

ABSTRACT

The EPA as part of its statutory function, licences activities with a potential for causing pollution. In
carrying out its licensing function the EPA from time to time decides to conduct Oral Hearings to air
objections to draft decisions taken by the Agency. This paper briefly describes the process that leads to a
decision to hold an Oral Hearing and describes the Agency’s experience with Oral Hearing to-date.
Groundwater issues have been a feature of some but not all of the Oral Hearing and these experiences
are also described. They are many stakeholders involved in conducting an Oral Hearing these include
the applicant, the resident, the consultant, and the legal team. All of these parties aim to present their
best case at the Oral Hearing, this paper provides some observations on how to derive the most benefit
Jrom their involvement. -

INTRODUCTION

As most people are aware the Environmental Protection Agency is an independent public service
organisation, established in 1993. The statutory obligations of the EPA are set out in the Environmental
Protection Agency Act, 1992, the Waste Management Act, 1996 and other legislation. The brief of the
Agency includes the following:

* Licensing and regulating activities specified in legislation with a potentially high risk of causing
pollution.

» Enforcing environmental legislation in specified areas in both private and public sector activities.

e Monitoring and reporting on the state of the envirorment.

In carrying out its brief of licensing the Agency decides from time to time to conduct an Oral Hearing of
the objections received on a proposed decision on a waste or TPC facility. In 2002 the Agency conducted
3 Oral Hearings on Proposed Decisions for Waste facilities. The increase in Oral Hearings has given rise
to an awareness of the role of Oral Hearings in the Agency’s decision making. While the decision to hold
an Oral Hearing is at the discretion of the Agency the increase in applications for new large waste
recovery and disposal facilities in new locations does give rise to the potential for more Oral Hearing
been held in the future.

This paper aims to review briefly the context in which Oral Hearing are held and what participants can
expect at an Agency Oral Hearing. This paper details the outcome of previously held Oral Hearings and
focuses on the Groundwater issues that were raised at these Hearings. The paper concludes with some
observations on how groundwater professionals can learn from the se past experiences.
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OBJECTING TO A DRAFT WASTE LICENCE

The process of applying for a Waste licence has been well documented in previous EPA publications and
. will not be dealt with in any detail in this paper; however, it is worth reviewing the main milestones to an
Oral Hearing once a Proposed Decision has been made by the Agency.

After a Proposed Decision (draft Licence) has been issued there is a period of 28 days for lodging
objections with the Agency or requesting an Oral Hearing. The Objection must be in writing and state in
full the grounds of the objection and the reasons, considerations and arguments on which they are based.
Each valid objection received by the Agency is then circulated to the applicant and all other persons who
have lodged valid objections.

The decision to hold an Oral Hearing

The decision to hold an Oral Hearing rests solely with the Agency and while there are no specific
statufory criteria that govern the decision to hold an Oral Hearing the following criteria are taken into
consideration:

New issues not previously raised that are specific to the location or the development.
The sensitivity of the location/local environment.

Whether it is a matter of national or regional importance.

The scale or complexity of the development.

Significant new information.

If the Agency decides to hold an Oral Hearing it will appoint a person to act as chairperson and advise all
the relevant parties of the date and venue of the Hearing. The chairperson has total discretion as to the
conduct of the Hearing but in any event the Hearings are informal and provide a forum for the expression
of objections and concerns about the Proposed Decision. Electronic recording is generally not permitted.

WHAT HAPPENS AT AN ORAL HEARING?

Format of Oral Hearing
In general Oral Hearings to date have followed the following format

* Opening of the Hearing by the Chairman.
e Presentations of evidence by the applicant and objectors.
» legal submissions and Closing statements.

Opening of the Oral Hearing the Chairman

“In general the Chairman will use this opportunity to introduce the Oral Hearmg team consisting of the
Chair, assistants and legal advisor. Following on from that will go through a few formalities such as
declaring the hearing to be open, read out letters of appointment and determine the objectors that are
present. A brief summary of the application history is read out followed by a discussion on the number of
witnesses and order of presentations.

Presentation of evidence

Since the Oral Hearing is required to be an informal one, participants are asked to give their evidence
without undue formality, and in non-technical language where p0531ble In giving evidence witnesses are
usually asked to



e Highlight the areas of importance or areas that they wish to draw the chair’s attention to.
¢ Emphasis new information and
e Minimise repetition

All witnesses are open to cross examination by the chair and other parties as are members of the public;
however, the public are generally restricted to giving evidence until after the formal parties have given
theirs.

The Chair can require evidence to be given under oath or require Objectors, Agency or Local Authority
staff to attend the Oral Hearing and to produce documents in their control.

Legal Submissions .and Closing Statements

These submissions are generally restricted to legal opinion on points of law and are not open to cross-
examination. Whereas closing statements are an opportunity by the rest of the participants to reiterate the
key points of their earlier presentations. Again closing statements are not open to cross-examination. Ifis .
worth noting; however, that the Hearing can be adjourned or resumed with appropriate notice or re-
opened on the instructions of the Agency;

AFTER THE ORAL HEARING

The Oral Hearing Report -

On completion of an Oral Hearing the chairperson will submit a report of the Hearing to the Agency
which will include a recommendation as to the granting of a waste licence. The recommendation can be
to grant the licence unchanged from the draft decision, to refuse the licence or to grant the licence with a
number of amendments. Copies of the report on the Oral Hearing to the Agency are available to the
public.

The final Decision .

In making the final decision the Board of the Agency has sole discretion whether to accept or reject, in its
entirety or in part, the recommendation of the Chair. After the final Decision has been made any person
can apply to the High Court and seek leave to apply for a judicial review of the validity of a decision of
the Agency within two months of the date on which the decision was given.

THE EXPERIENCE OF THE AGENCY WITH ORAL HEARINGS

The detaﬂs of all the Oral Hearings held by the EPA to date are included in Annex 1 and 2 of this paper.
A few facts are worth noting: '

Nine hearing have been held to date.

3 for IPC facilities 6 for waste activities.

two Decisions have been appealed to the high Court, one successfully.

All recommendation has been different from the draft decision.

Two recommendations have been to refuse a licence despite inspector recommendations to grant.
One recommendation has been to grant a licence despite an Inspector recommendation to refuse.
7 Board decisions have agreed with the Chairman’s recommendation with amendments.

One Board Decision was to refuse despite the Chairman’s recommendation to Grant.

Two Decisions are currently with the period allowed for judicial review.

One oral hearing report is currently awaited.

8 of the 9 Hearings were chaired by EPA Staff.



GROUNDWATER ISSUES THAT AROSE AT EPA ORAL HEARINGS
In the following section the groundwater issues detailed in a number of Oral Hearings reports are
presented. Nine major issues were identified within three areas these were as follows:
1. Characterisation -

» Quality-of the groundwater aquifer.

*  Groundwater characterisation in the EIS.

¢ The Quality of baseline groundwater assessment.

s Monitoring well construction and infrastructure.
2. Control of impacts.

* The monitoring of Groundwater,

* Effects of groundwater pumping on riverbank, fish and agrlculture
3. 'Remediation of impacts.

» Concerns over the safety of private wells.

» Sources of groundwater contamination.

» Remediation measures.

Hardbog, Grangemockler, County Tipperary

Following the Agency’s decision to grant a licence with amended conditions for a landfill facility at
Hardboeg, Grangemockler, County Tipperary, the decision was successfully appealed to the High Court.
The decision was subsequently withdrawn by the Agency and the application is currently being
considered again.

Groundwater issues identified in the Oral Hearing Report

artesian conditions in the groundwater creating difficulties in the construction of the landfill.
the use of groundwater as a water supply for the site.

s The quality of the Aquifer in terms of groundwater flow, area of recharge, depth to groundwater,
transmissivity values obtained and the boundaries of the aquer

o The response of the well to pumping.

s The resultant d1scharge of groundwater into the river and the direct/indirect effects such as
erosion of the river banks and the impact on river stocks.

* The extent to which these works were described in the EIS.

Chairman’s assessment

* He stated that with a hydraulic trap the piezometric level of the groundwater would be higher than
the head of leachate within the waste and that any leakage through the liner will result in the
ingress of groundwater, rather than the egress of leachate. He considered that the presence of
such a hydraulic trap would be beneficial for the protection of the environment.

* He noted the difficulties posed by the presence of such artesian conditions in the engineering of
the facility and the measurement of the piezometric level of the groundwater in the fractured zone
of the bedrock for the purpose of monitoring the hydraulic head.

¢ He indicated that the methods for the construction and testing of some of the wells did not
comply with best practice.

* He required the re-assessment of the design of the stormwater retention pond to ensure that it
provides sufficient capacity for the retention.



Safeway Warehousing Ltd.

The application was for a waste licence pertained to a hazardous waste storage facility and transfer
station, and associated activities including blending, mixing and repackaging of waste for recovery and
disposal. The proposed maximum annual quantity of waste is circa 32,000 tonnes.

Groundwater issues identified in the Oral Hearing Report

¢ Potential contamination of private wells and the contamination source, pathway and receptor.
e Monitoring requirements for groundwater.
e The quality of the aquifer.

Chairman’s assessment

The Inspector recommended that the condition of site surfaces be revised in addition to the degree
of monitoring including baseline monitoring. The inspector also addressed the lack of bunding.

Landfill at Tullybardan, Mohill, Co. Leitrim

The application was for a waste licence was for a landfill, and associated waste activities, for the recovery
and disposal of Municipal Waste and Industrial Non-Hazardous Waste. The proposed maximum annual
input of waste was 7,500 tonnes. While no specific groundwater issues were raised the Chairman
determined that there was a significant risk of environmental pollution to surface and groundwaters by
allowing the disposal of municipal waste without the landfill being lined. He also recommended that, in-
the absence of any specific lining proposals, it would be in contravention of Section 40(4) of the Waste
Management Act 1996 to allow landﬁlhng He recommended the closure and restoration of the landfill
immediate effect.

Mr P Kiernan, Mullaghboy, Kilnaleck, Co Cavan

The appiication by Mr P Kiernan, Mullaghboy, Kilnaleck, Co Cavan was to operate a 550 sow integrated
pig rearing unit at Drumrockady, Corlesmore, Co Cavan. In refusing this apphcatlon three reasons were
given by the Board: :
e This development would add to the pollution burden on the environment and increase the risk of -
significant environmental pollution,
» The standards for water quality in the Local Government (Water Pollution) Act, 1977 (Water
Quality Standards for Phosphorus) Regulations, 1998 (8.1 258 of 1998). -
* This development does not represent BATNEEC considering the proposed location of the activity
and the associated spreading activity.
In recommending that the Board grant the licence the Chairman made a number of recommendations
including the following:
» That the Teagasc 1998 Nutrient recommendations are employed in Nutrient Management
Planning.
¢ That the landbank increase to 150% of units requirement prior to the commencement of the
activity.
s That a feed additive be used to 1mprove the animals absorption of phosphorus.
e That a 25m’ /ha single load application limit be required on lands in the Erne Catchment.
The Board’s final Decision was to refuse a licence.

Knockharley landfill

The application was for a landfill designed to receive 180,000 tonnes of waste per annum for disposal
over an operating life of approximately 14 years. The proposed development is on a 135 hectare
Greenfield site.



Groundwater issues identified in the Oral Hearing Report

»  Concerns were raised about the base groundwater quality assessment.

* Any rise in groundwater levels would impact on adjacent t1Ilage activities.
e Level of testing to detenmne groundwater levels.

Chairman’s Assessment

e  Determined that Groundwater was adequately protected by the measures described within the
Licence.

AKES Oral Hearing

The application was for a waste transfer station, recycling facility, and proposed burner unit for the
disposal and recovery of some 23,000 tonnes of non-hazardous waste per annum. at Deerpark Crossroads,
Ballymorris, Kilbride, Portarlington, Co. Laois.

Groundwater issues identified in the Oral Hearing Report

The presence of nickel and DRO in the groundwater.
Regionally Important Aquifer.

Source of contamination industrial Vs agricultural.
Natural levels of parameters in soils.

the need for additional monitoring and boreholes.
Remediation measures.

Petection and concentration limits for sample parameters
Safety of private water wells for drinking.

. Chairman’s assessment
In reaching his recommendation the Inspector noted that:

The Geological Survey of Ireland has classified the underlying aquifer as regwnally important
and the groundwater vulnerability at the site as extreme.

‘There was a continuing risk of environmental pollution from the drainage system that discharges
into a percolation area.

Site activities were impacting on groundwater quality.

Groundwater movement was towards the River Barrow with nine springs discharging 2,000m’
per day to the river.

There were potential users of groundwater down gradlent of this fac1hty

The Chairman recommended that the licence be refused and that Laois County Councﬂ require the
applicant:

To carry out a detailed groundwater I‘lSk assessment and remediate the groundwater pollution
linked to the facility.

To clean up the area around the oil tank and remediate any contaminated soil.

That a closure plan for the facility be prepared and implemented.

INTERACTING WITH THE ORAL HEARING PROCESS

In reviewing the Oral Hearing Reports prepared by the EPA a number of conclusion can be drawn on
participation at Oral Hearing. It would appear that oral hearing bring about change from the original
Draft Decision, indeed in some cases this change is substantial. If this is the case then the challenge is to
bring about the changes that are most beneficial for the environment and also for the participants. Some
suggestions are given below:



Preparation for an Oral Hearing

+ Review recent submissions, draft and final licenses, objections and technical committee reports for
similar activities.

» Review previous Oral Hearing Reports.

Technical Aspects

» Use extensive Local Knowledge on issues such as wildlife, ﬂoodlng, underground dramage previous
uses of land and farming practices.

s experlise may be required to develop understanding of the more complex issues.

Community

¢ Dual approach is sometimes required (seeking a refusal but also influence on decision).
Investigate benefits for the community.

Restoration and aftercare .

Landscape features that will have long term benefit.

Transfer of land.

Making Submissions

Talk to other Residents Groups.

Study the Arguments that were made by other Residents groups.
How did inspectors address these arguments?

Review the inspector, Technical committee and Board Decision.
Note differences between inspector, chairman and Board views.
Suggest revised wordings of conditions. '

Look for the lack of detail, location, frequency, method.

Quality over quantity.

Avoid repetition.

CONCLUSION :

The Oral Hearing process is essentially a democratic process that allows citizens the opportumty to voice
in a public forum their concerns about proposed activities in their area. From this paper it could be
concfuded that the process as implemented by the EPA is a robust one in which there is an exchange of
views and where differences in opinion and interpretation are argued in an non-adversarial fashion. The
process is highly transparent and accessible by the Public.

Where Groundwater issues arc discussed it would appear that there are a number of issues that arise
repeatedly and where the real concerns of residents not been addressed. This present a challenge for
groundwater profess;onals engaged in the design, implementation and regulation of Waste and Indus’mal
Activities.
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ANNEX 1

Clarecastle Co Clare

1996 Roche Ireland Lad. hazardous waste 12
formally Syntex incinerator

1997 | Aughinish Alumina Ltd | Alumina Plant Askeaton Co. Limerick 35

2000 | Tipperary South Riding Landfill Hardbog, Grangemockler, 19-1
Couanty Council Co. Tipperary

2000 | Safeway Warehounsing | hazardous waste Fermoy, Co. Cork 50-1

' Lid transfer station : ,
2000 Mr P. Kiernan Piggery Mullaghboy, Kilnaleck, Co 295
Cavan
2001 | Leitrim County Couneil Landfill Tuallybardan, Mohill 65-1
2002 Celtic Waste Lid. Landfill Knoekharley, Co Meath 146-1
Ballymorris, Kilbride,
2002 AES Transfer Station Portarlington, Co. Laois. 96-1
2002 Cork Co. Co. Landfill Bottle Hill Co. Cork

161-1




ANNEX 2

1997 apllcatlon

Grant a
Roche licence with | with Amended licence with | for review agreement with
Ireland Lid. Conditions | Condition Amended 1998 application | High Court
formally Condition refused
Syntex

Grant a Grant a licence Grant a none nong
Aughinish licence with | with Amended licence with )
Alumina Ltd Conditions Condition Amended

Condition

Grant a Grant a licence Grant a Application for | None
Tipperary licence with | with Amended licence with | review
South Riding | Conditions | Condition Amended Decision
County Condition Withdrawn
Council

Grant a Grant a licence Granta none none
Safeway licence with | with Amended licence with
Warehousing | Conditions | Condition Amended
Ltd Condition

Refuse a Grant a licence Refuse a none none
Mr P Kiernan | Licence with Amended licence

‘ Condition _

Grant a Refuse a licence Refuse a none none
Leitrim licence with licence
County Conditions
Council

Grant a ‘Grant a licence Grant a Within the period | N/a
Celtic Waste | licence with | with Amended licence with
Lid. Conditions | Condition Amended

Condition

Granta Refuse alicence | Refusea Within the period | N/a
AES licence with licence

Conditions

Grant a N/a N/a N/a N/a
Cork Co. Co. | licence with

Conditions




“SITE SUITABILITY ASSESSMENTS FOR ON-SITE WASTEWATER
MANAGEMENT?” - RELEVANCE OF A MULTI-DISCIPLINARY TRAINING
COURSE

Donal Daly', Frank Clinton®, Vincent Fitzsimons' Margaret Keegan Billy Moore®, Ger O’Leary
and Kevin Sheridan’
! Geological Survey of Ireland; ? Environmental Protection Agency, Monaghan County Council;
4 National Roads Authority; *FAS.

ABSTRACT

Effluent from on-site wastewater treatment systems for single houses poses a significant threat to
human health and the environment in Ireland. The location and design of these systems is an
important land-use planning issue, which has generally not received sufficient priority to-date. Our
complex and variable geology and hydrogeology further complicates decision-making. The EPA
Manual on treatment systems for single houses and the groundwater protection responses provide the
guidance to enable the proper location of on-site systems. However, even with these documents,
decision-making requires multi-disciplinary expertise and the use of expert judgement — the ‘cook
book’ or ‘get a number’ approaches are not feasible. The FAS Course ‘Site Suitability Assessments
for On-site Wastewater Systems’ provides the opportunity to give specific training to site assessors in
all the relevant topics — geology (bedrock, subsoils and soils); hydrogeology; risk; groundwater and
surface water quality; site characterisation by means of a desk study, visual assessment, trial hole test
and percolation test; and septic tanks, mechanical aeration systems, percolation areas and filter
systems. The challenge now is to ensure that the trained siqff are used as a crucial componenr of
decision-making.

BACKGROUND

ON-SITE SYSTEM EFFLUENT — A SIGNIFICANT HAZARD

Effluent Quality

Conventional septic tank systems produce an effluent that poses a significant threat to both human

health and the environment, particularly through the entry of the following contaminants to

groundwater and surface water:

» Microbial pathogens like bacteria, viruses and Cryprospiridium; perhaps 107 - 10° total coliforms
per 100 ml of the effluent (EPA, 2000). .

« Nitrogen; perhaps 50 mg/l as N. in the effluent.

« Phosphorus; perhaps 10 mg/] as total P. in the effluent.

Advanced systems provide additional treatment in reducing BOB and COD (i.e. organic matter),
however a significant hazard still remains in the wastewater, particularly from microbial pathogens.

Effluent Quantity

Over 50 million gallons of effluent, from over 1.2 million people, are produced by on-site systems
daily. This effluent is disposed of in the ground. In addition, almost 36% of new houses in recent
years are ‘one-off’, using on-site wastewater treatment systems. Many tens of thousands of new
houses in the coming years will use on-site systems in unsewered areas. Advanced systems do not



reduce the quantity of effluent generated. Clearly, when the quality and quantity are combined, the
hazard posed by on-site wastewater treatment systems is significant.

GROUNDWATER WATER QUALITY

The degree of microbial contamination of groundwater in Ireland is very high, probably higher than
any other country in the EU. The most recent EPA survey of groundwater quality for the period 1998-
2000 (EPA, 2002) recorded positive faecal coliform counts in 38% of samples taken at 134
monitoring stations, and 20% of samples had faecal coliform counts greater that 10/100 ml, indicating
gross contamination. It is likely that there are areas in Ircland where more than 70% of private wells
contain faecal bacteria at some time during their use. Arguably, microbial pathogens are the single
greatest threat to groundwater in Ireland and effluent from on-site systems is likely to be one of the
two main potential sources.

While nitrogen in effluent may not be a significant contributor to regional nitrate levels, it can be
significant at the local scale, where dilution may not be sufficient to mitigate the effects (Daly and
Fitzsimons, 2003). The worst case scenario is in a situation where there is direct recycling of
wastewater from the percolation area to a private well. The resulting NO; concentration in the well
water could theoretically be as high as 220 mg/l. A five-fold dilution would be required to bring the
concentration below the EU MAC (50 mg/l). Problems can arise in particular where there is a grouped
housing scheme with each site having both a well and on-site system, or where there is a small group
scheme or public supply with several on-site systems in the zone of contribution (ZOC).

For many houses in rural areas, private wells and on-site syst-ems are (or for future houseés, will be) on
the same site or nearby. This is inherently risky, unless the ground conditions are suitable, particularly
with regard to the depth to bedrock. ~

SURFACE WATER QUALITY

Effluent from on-site systems can contribute phosphorus to surface water by both over ground and
underground routes. In areas of low permeability soils and subsoils, runoff of phosphorus can occur,
In areas of shallow soils and subsoils, infiltration of phosphorus, via preferential flowpaths, can occur
to groundwater, which then transmits the phosphorus to surface water. In the recently published Final
Report of the Three Rivers Project (MCOS, 2002), unsewered populations were estimated to
contribute 7%, 8% and 3% of the Total Phosphorus loss in the Suir, Boyne and Liffey catchments,
respectively. Septic tanks are reported to contribute 12% of the estimated sectoral MRP contributions
in the Lough Leane catchment in 1999 (Kirk McClure Morton and Pettit, 2000).

ROLE OF IRELAND’S HYDROGEOLOGICAL SETTING

For proper treatment and disposal of wastewater, with minimal environmental and health risks, a
minimum of 0.6-2.0 m (depending on the type of system and the hydrogeology) of suitable free-
draining soil and subsoil is required. There must be adequate soakage and adequate attenuation. In
other words, the depth and permeability of subsoil over bedrock are the critical factors in keeping our
groundwater and surface water clean and safe, and the critical consideration in the assessment of site
suitability for on-site systems. This is one of the reasons that soakaways are not considered to be
suitable for the treatment and disposal of wastewater.

Relevant aspects of the geological and hydrogeological situation in Ireland are as follows:

¢ Our bedrock is fissured and usually provides little purification once effluent enters the bedrock.
Consequently it is critical that treatment occurs in the overlying soil and subsoil (particularly the
subsoil as soil often exhibits bypass flow).

¢ The depth and permeability of the subsoil is highly variable in many areas in Ireland. There are
many areas of shallow rock, where there is an inadequate thickness of soil and subsoil to treat



wastewater. This area could be up to 20% of the land surface, although this would include upland

. areas where housing would not be present. :

4+ Inadequate soakage may be present in the following areas: a) gley soils; b) low permeability

subsoils; ¢) where low permeability bedrock (those underlain by poor (Pu and PI) aquifers) is

present near the ground surface and where there is no layer of shattered bedrock (e.g. some

granite areas) causing a high water table in winter; and d) in flat areas (but not river flood plains)
due to a high water table.

+ Excessive soakage may arise in high permeability sand/gravel, although these areas are likely to
be uncommeon. In addition, even if the sand/gravel has T values between 1-5 (i.e. adequate
according to the EPA Manual (2000)), there is likely to be inadequate attenuation where the
thickness of sand/gravel beneath the invert of the percolation pipe is <2.0 m and probably even
where it is <3.0 m.

+ There is no abstraction regulation for domestic wells in Ireland and the location of most of these
wells can only be established by field checking.

The implications are as follows: ‘

1)  In Ireland, a significant proportion of the land surface (perhaps up to 40%) is not readily
suitable for on-site systems. _

2}  The complex and variable nature of our geology and hydrogeology makes evaluation of site
suitability for on-site systems a relatively difficult process, requiring site-specific information
and specific expertise in geology and hydrogeology.

TECHNICAL EXPERTISE OF SITE ASSESSORS

In order to be able to carry out an adequate site evaluation, the assessor must have a substantial
knowledge of geology (including soils), hydrogeology and sanitary engineering, and should have a
‘feel” for water movement in the landscape. Currently, most personnel assessing site suitability are
engineers, technicians, architects and environmental health officers, with expertise in specific areas
rather than in all the required areas.

EPA MANUAL AND GROUNDWATER PROTECTION RESPONSES

Two recent publications have set out a robust framework for locating on-site systems in a way that
minimises their impact on the environment and human health. The Environmental Protection Agency
(EPA) published a Wastewater Treatment Manual on Treatment Systems for Single Houses in 2000.
This publication is intended to replace S.R.6: 1991 and the various Agrément Certificates. In 2001 the
* Department of Environment and Local Government (DoELG), the EPA and the Geological Survey of
Ireland (GSI) published Groundwater Protection Responses for On-site Systems to accompany the
national methodology for producing groundwater protection schemes (DoELG/EPA/GSI, 1999) and to
be used in conjunction with the EPA’s wastewater treatment manual. Implementation of these
publications requires that a multidisciplinary approach is required for site suitability assessments.

FAS TRAINING COURSE “SITE SUITABILITY ASSESSMENTS FOR ON-SITE
WASTEWATER SYSTEMS”

INITIATION OF COURSE

The Course was initiated by Billy Moore, Donal Daly and Kevin Sheridan in the mid to late 1990s
due to concern about the impact of on-site systems and the level of training of site assessors. The first
course was run under the aegis of South Tipperary County Council, and a Steering Group chaired by
Mr. Edmund Flynn. Subsequently, three further courses have been organised jointly by the Geological
Survey of Ireland and the Environmental Protection Agency. To-date 170 people have undertaken the
courses, with 50 (out of the 95 who attended the first three Courses) completing and passing the
competency assessments — not all those attending the Course undertake the full competency
assessment.



COURSE AIM AND SCOPE

The overall aim of the Training Course is to enable site assessors to have a sufficient knowledge and
understanding to be able to carry out site suitability assessments in relation to on-site treatment
systemns (septic tank systems or mechanical aeration treatment systems) for single houses. The course
includes a competency-based assessment of participants on completion.

The course provides:

+ A basic practical knowledge of geology (soil, subscll and bedrock), hydrogeology and contaminant
attenuation,

¢ Information on the risk posed by on-site systems to the environment, and in parttcular to
groundwater and surface water.

"+ Comprehensive details on site suitability assessment.

¢ Field experience in assessing site suitability.

¢ Information on the various on-site systems, including conventional septic tank systems, filter
systems, constructed wetlands and mechanical aeration systems,

+ A comprehensive manual.

.COURSE TRAINERS

In selecting people to prepare the courseware and to deliver the course, a group with a broad range of
experience and with specialist expertise in the relevant areas — engineering, planning, wastewater
treatment, geology, hydrogeology, soils, risk assessment, water pollution and health aspects — were
chosen. The last course, held in 2002, involved the following trainers:

Organisation Trainers Topics
GSI Donal Daly, Vincent Relevant bedrock and subscnls aspects  (in
Fitzsimons and Una particular use of BS5930 to describe subsoils);
Leader hydrogeology; risk; site characterisation theory
and practice — desk study, visual assessment and
trial hole test. .
EPA Frank Clinton, Margaret | Regulatory aspects; practical aspects of site.
' Keegan, Ger O’Leary, evaluation and selecting treatment options;
Conor Cleneghan, surface water aspects.
Darragh Page o -
Monaghan County Billy Moore Desk study; - local authority experiences;
Council ' ' Agrément Certificates; septic tanks and
_ " | percolation areas. '
Carlow County Gerard Murphy Percolation test theory and practice.
Council '
‘FAS Kevin Sheridan Health and Safety; competency assessment
Teagasc Robbie Mechan Soils
TCD -+ Bruce Misstear and Hydrogeology and field site characterisation
Cormac O Suilleabhain

COURSE DURATION

The course duration is 6.5 days i two segments, including a half day fieldtrip to examine soils and
the relevant hydrogeological properties of subscils, and one day undertaking the three field
components of site characterisation — visual assessment, trial hole test and percolation test.

COURSE PARTICIPANTS

The course is intended for professional and technical staff involved in building control,
environmental, planning, health and sanitary services areas. Participants may be engineers, planners,




archifects technicians, environmental health officers, hydrogeologists, ctc. It is assumed that
participants will have been involved with and will have a background knowledge of the siting of on-
site systems.

COURSE CONTENT
Content Development
The Course content needed to be:

» Linked directly to the EPA Manual (2000) and the DoELG/EPA/GSI Groundwater Protection
Responses (2001).

» Based on existing, suitable courses elsewhere. There are no similar courses in Britain or in
continental Europe, consequently it was decided to undertake a study trip to the US (North
Carolina, Virginia and West Virginia) where site suitability assessments are given a high
priority. Excellent courseware material and advice was obtained, which have been adapted to
the Irish situation.

» Presented in a user-friendly, applied, and readily-understandable way, allowing professionals
from a wide variety of disciplines to grasp all the key concepts.

In considering the issue of site suitability assessment, it was quickly concluded that the ‘cook book’ or
‘ticking boxes’ or ‘get a number’ approaches are not adequate. This was primarily because of the
variability of hydrogeological conditions in Ireland. However, moving away from a ‘cook book’
approach would inevitably make the course much more difficult to teach (given the criteria above).
Site assessors would have to be given a good conceptual understanding of the movement of water and
contaminants from an on-site system to potential receptors, as well as a sufficient knowledge of the
different treatment options. In essence, site assessors would be expected to be able to visualise, for
each site visited, the movement of water on the site in 3-D, as a basis of good decision-making.

Therefore, the structure and content of the course is influenced by the conventional source-pathway-
target model for environmental management and the risk and risk management concepts, which are
increasingly being used as an aid in decision-making. Particular emphasis is placed on the likely
pathway, usually either or both underground in geological materials or overground as ponded effluent
and surface runoff. As disposal of effluent is into the ground zand as this is the main area for effluent
treatment, particular-emphasis is given to relevant geological and hydrogeological aspects. Potential
targets at risk must be located and potential impacts assessed, with nearby wells and possible
ponding given the highest priority. Risk management is based on consideration of the hazards,

assessment of the potential pathways, deciding on the target/s at risk, followed by a response to the
risk. This response includes the assessment and selection of solutions and the implementation of
measures to prevent or minimise the consequences and probablhty of a contamination event. The
preventive measures may include, for instance: refusing permission, changmg the location on a site,
engineering measures, requiring an advanced system.

The EPA Manual (2000) includes a ‘site characterisation form’. Completion of this form, as part of
site suitability assessment, is the single most important means of encouraging and ensuring proper
decision-making. Consequently, great emphasis is placed on filling in the form, in a manner that links
and integrates the various components, namely, desk study, visual assessment, trial hole, percolation
test, treatment options, and conclusions and recommendations.



Course Manual Content

Consisting of a total of 370 pages, the Manual (Daly et af., 2002) provides comprehensive
information, practical advice and reference material on all the required aspects. The content is
summarised below.

Chapter 2 presents a short background to septic tank systems, which are the on-site system most used
in Ireland, advanced systems, which will increasingly be used, and the potential detrimental impacts,
both health (written by Martin Beirne) and environmental, from on-site wastewater disposal. It also
gives the regulatory and planning aspects. '

Chapter 3 introduces the basic geological concepts, vocabulary and skills necessary to enable earth
materials to be examined, described and recognised in the site evaluation process. In particular it
focuses on the use of BS5930 in describing subsoils.

While effluent is usually introduced to the ground below the topsoil, on occasions it may be necessary
to dispose of effluent at shallow depths. Therefore, Chapter 4 describes the basic concepts of soil
science.

Chapter 5 deals with groundwater: groundwéter flow; permeability; wells; aquifers; and groundwater
quality. As effluent invariably ends up in groundwater and as wells are common, a good
understanding of this Chapter and a good conceptualisation of groundwater flow is essential.

Chapter 6 includes a brief description of relevant surface water concepts.

Chapz‘er 7 introdiices the concepts of risk, risk management and the source-pathway—target model
for environmental management. These are used as a framework for decision makmg

Chapter 8 gives brief details on the hazard posed by septic tank effluent.

“Will the treatment provided by the geological materials be adequate?” This question is 'critical, S0 an
understanding of what happens to effluent underground is vital. This is described in Chapter -9,
together with information on the national groundwater protection scheme.

Chapter 10 briefly outlines “what happens to effluent at the surface’.

Chapterll is the first of three chapters on site characterisation, giving general guidelines; Chapter 12
outlines the various elements on the desk study component of site characterisation; and Chapter 13
gives comprehensive details on the three components of on-site assessment — visual assessment, trial
hole test and percolation test. ' '

Chapter 14 gives an introduction to the various treatment options.
Chapter 15 gives extensive details on septic tanks and percolation areas, and includes filter systems. o

Lastly, Chapter 16 deals with mechanical aeration systems.

COMPETENCY ASSESSMENT

As the final component of the Course, course participants may choose to undergo a competency-based

assessment. This involves:

-+ multiple choice questions;

¢ presentation of site suitability assessments, using the EPA Manual site characterisation form for
two contrasting sites.

CHALLENGES

While at “first glance’ locating on-site systems for single houses may seem a simple, ‘low level’ area
of decision-making, it is in fact a difficult area that can have serious health, environmental and land-
use planning implications. It requires: a) knowledge of several disciplines; b) having a good
conceptual understanding in 3-D of water (and contaminant) movement; ¢) use of ‘expert judgement’
and d) the ability to make a defensible scientific decision in a short period of time, and based on fairly
minimal site investigations.



While hydrogeologists are used to considering the ‘underground’ environment and to visualising
sites/areas/regions in 3-D, this is less automatic for other professions. Teaching and enabling this
ability is a significant challenge. However, hydrogeologists do not have usually have the relevant
expertise on, for instance, the technical aspects of on-site systems.

One of the main initial challenges was to put together a multi-disciplinary, multi-organisational team
to prepare and present the course in an agreed, co-ordinated way. Differing personnel experiences,
expertises and priorities had to be welded together by means of discussion, developing mutual respect
and formulating shared objectives.

CONCLUSIONS

In our view, decision-making on the location and design of on-site systems should follow the
requirements of the EPA Manual (2000) and the Groundwater Protection Responses (2001), if
environmental and health threats are to be minimised. However, site assessors must be specifically
trained so that they can take a holistic, multi-disciplinary approach to site characterisation and system
selection. The only way to gain the required expertise currently is by undertaking this Course. We
recommend that the medium term (3-4 years) objective should be for local authorities o require that
all site assessments be undertaken by a 'competent person'. Someone who has successfully completed
the Course and the competency assessment would be deemed to be a 'competent person' in this regard.
Consequently, membership of professional bodies, such as the IEI and the IGI, would not be sufficient
unless combined with the Course. Achieving this objective will be difficult. However, it will be
helped if support is given by the professional bodies.
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GROUNDWATER GROUP SCHEMES: PAST PRESENT & FUTURE PROBLEMS.

Patrick Harrington and John Carley
Carlow County Councit

1 INTRODUCTION

There are many stakeholders in groundwater. In my paper to day I will discuss the very topical Group
Water Sector. We will look at the background and need, which brought Group Water Schemes into
existence, the poor water quality being experienced by these schemes, European Court of justice
ruling and its implication and the solution to this ‘issue’. Finally I will give a brief outline of the
setting up of the ‘Four Counties DBO Bundle’ for which Carlow County Council is acting as lead
authority. '

2 BACKGROUND

The Group Water Sector grew out of necessity from the early 1960°s. It was a community
involvement programme where with the good intentions of communities (often clergy lead) and a
maiching grant from central government, communities procured a water source and pipe network.
This was seen to be a cost effective mechanism in which to provide water to-a community. The thrust
of the policy was ‘quantity’. In many cases if the water looked clean it was clean!

In parallel to this development the part private Group water Schemes sprang up. These use as their
source the local authority mains for providing water and again represented a cost effective mechanism
for providing water into an area,

Liitle if any effort was made in the arca of water quality. Source protection and treatment were not
high on the agenda. In the majority of schemes no treatment whatsoever took place, in a handful of
schemes sodium hypochlorite was used (it will be seen later in my paper that this is not an acceptable
form of treatment though sodium hypochlorite or equivalent must be used after treatment of water to
maintain its quality within the pipe network). In all some 6000 group schemes were developed
throughout the country. These schemes varied in size from two house schemes to 500+ house
schemes.

3 WATER QUALITY

In January 1998, the EU Commission believing Ireland was not respecting the EU drinking water
directive, issued a letter of Formal Notice signalling its intent to take proceedings at the European
Court of Justice. The then Environment Minster, Noel Dempsey, stated, “we do have a problem with
group water schemes” (1). He added that problems with private group water schemes are added to by
the fact that poor records relating to their quality and maintenance exist. Following tests by the EPA
during the coarse of 1998 it was finally revealed that some 42% of Group Water Schemes were
contaminated by faecal material.
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3.1 EUROPEAN COURT OF JUSTICE RULING (2) AND ITS IMPLICATIONS

The Advocate General of the European Court has rejected Ireland's defence of the infringement
proceedings brought by the EU in 1998 under the Water Quality. Directive {80/778/EEC] (3). Ireland
had claimed that the Directive does not impose an obligation as to the result to be achieved, but
"merely an obligation of diligence, to be assessed in the light of the principle of reasonableness and
proportionality”. More than 40% of the Group Water Schemes in Ireland are polluted and a significant
number of public supplies also fail to meet the Directive's Standards.

The Opinion sustains three complaints.
1) Ireland has not ensured compliance with the parameters of the Directive in relation to the
public water mains network and certain parts of that network in particular.
2) Treland has not ensured compliance with the parameters concerning total and faecal coliforms
of the Directive in relation to certain Group Water Schemes.
3) Ireland has no binding national legislation, which it could apply to Group Water Schemes.

Of particular concern to the Irish authorities, who have put up a stiffer fight than usual, will be the
Opinion's firm and detailed rejection of the Irish defence that Group Water Schemes do not come
under the scope of the Directive, as they are "private" rather than "public”.

In reality, the Opinion concludes, Group Water Schemes are established and managed with the
approval and under the control of the public authorities, which on top of everything else finance them,
because "they can thereby fill the gaps which exist in the public system of water distribution", -

Opinions of the Advocate General are the final step before the Court Judgment, which is expected
later this year. At this point, Ireland will face the possibility of daily fines for continuing non-
compliance with the Water Quality Directive. Precedent for this form of ruling comes from the ECJ
ruling against Greece (4), in which works were not carried out on a dump and a penalty of €20,000/
day was laid down. This fine is still being paid out three and a half years later. Tt was indicated at the
time that Ireland would be allowed a further 24 months to rectify the situation before penalties would -
be levied. :

In paraliel to informal advice to the Department of the Environment, the Commission has supported
FIE's arguments that the Irish authorities are wrong to concentrate solely on "end of pipe" solutions
rather than protecting the quality of the water source. This advice suggests that chlorination itself can
be a source of problems and that ignoring the protection of water sources exposes Ireland to further
infringement proceedings under this Directive for allowing a "deterioration of water quality".

The only exception to the above ruling are Group Schemes which serve less that 50 persons or supply.
less than [0 cubic meters of water per day.
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Details of schemes which are covered by the above ruling

County Sources Schemes
Carlow 15 ' 15
Cavan 28 28
Clare 13 ] 12
Cork North ' 18 17
Cork South 16 ' 11
Cork West 8 7
Donegal 28 28
Galway 135 134
Kerry i5 _ 15
Kildare 7 7
Kilkenny 19 18
Laois 25 16
Leitrim | 27 27
Limerick 70 49
Longford |10 10
Louth 10 10
Mayo 146 145
Meath 2 ' 2
Monaghan 13 12
Offaly 21 19
Sligo 15 15
Tipperary Nth 48 40
Tipperary Sth 4 3
Waterford 4 4
Westmeath 2 2
Wexford ' 12 . 8

| Wicklow : 13 10

In total there are 500 Group Water Schemes, which must comply with the EU (drinking water)
Directive. This represents approximately 55,000 households (quarter of a million people).

3.2 THE SOLUTION TO THE PROBLEM

3.2.1 Legislation

There are three sections of legislation, which together remove any ambiguity as to the quality, water is
to be produced to and whom is responsible. These are the EU (Drinking water) Directive which states
that water is a foodstuff; the new drinking water regulations (SI 439/2000) stating the QUALITY
which must be achieved; and the New Water Services Bill requiring that all GWS be licensed to
produce and distribute water.

3.2.2 Monitoring of Water Quality

* The then Minster Noel Dempsey eluded to the fact that little if any records pertaining to water quality
was available on schemes in 1998. Following a major Raw Water Quality testing programme on
Group Water Schemes in 2001/2002 a base line of water quality (at the source) was asceftained.
Testing on all schemes is now carried out on a two monthly basis, at a point approximately two thirds
of the way along the pipe network (to comply with EU Legislation). Finally all schemes will have to
operate a Performance Management System (PMS) (5} in order to receive and renew their licences as
allowed for under the New Water Services Bill. One of the functions of the PMS will be to catalogue
water quality tests, both post treatment and at point of use.
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3.2.3 - Treatment of Raw Water :

Treatment on schemes will be procured usmg Desxgn/Bulld/Operate contracts. These contracts are
based on the ‘FIDIC’ conditions of contract. The Employers Representative (Consulting Engineer)
produces the contract documentation in such a manner so as to provide the bidders with the maximum
flexibility in relation to the treatment process that can be afforded. Under the procurement rules the
type of treatment cannot be specified. If the process offered is capable of treating the raw water (not
experimental) to comply with the National Drinking Water Regulations and it is also the most
economically advantageous solution then that is the process that has to be accepted. This is an
example of the ‘Black Box Solution’ and the detailing of the performance specification is critical.

The DBO will:
s Produce water in compliance with ST 439/2000 365 days a year
e Best whole value (O & M contracts are for 20 years)
- «  Conventional and Innovative technology
e  Shorter time scale

Features which will be common to all DBO Water Treatment Works:

¢ All supplies will have FULL treatment.

e The number of elements to the treatment process w111 vary depending on the quality of the
raw water.

o All supplies will have disinfection with Sodlum Hypochlorite or eqmvalent to complement
full treatment

o All supplies will have a contact tank to allow the chlorine to take effect

. Balancing storage equal to 24 hours usage will be provided through the contract.

However to take the concept fo a greater level of efficiency DBO contracts w:li be “bundled’ together
The advantages to be gained by ‘bundling” DBO contracts together are:

* The reduction of the overall number of projects (from 500 to 50)

o  More attractive to contractors as the value of the contract/O&M contract is greater.

o Due to the greater ‘buying’ strength Group Schemes can expect savings in the order of - O &
M 20%; Capital cost . 20%

3.2.4 'What progress has being made to date?
e Active Implementation 23,000 houses

Planned Implementation 10,000 houses

Government Policy '

Construction of Plants: _

Monaghan (6,000 domestic consumers)

« Clients Reps appointed for Bundles in:

LR I

Mayo (3,500) ‘Clare (2,500)
Sligo (2,000) Limerick (2,500)
Galway (1,200) Cavan (5,000)Four Counties Bundle (2029+)

3.2.4.1 Brief Backgrownd to the Four Counties ‘DBO Bundle’

Approximately twelve months ago we in County Carlow along with ouir colleagues in Counties
Kilkenny, Wexford and Wicklow began information meetings with our respective Group Water
Schemes (those of which fell within the requirements of the EU Directive 98/83). The impact of
existing and up coming legalisation was discussed at length. The schemes were left in no doubt
whatsoever that there was major work to be done. Some schemes, and I must admit the majority,
grabbed the opportunity to up grade and modernise their schemes with both hands. However a number
of schemes required more persuasion. The schemes were informed of the grants, which would be
made available, and what exactly their contributions would be.
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Grant for Mech. & Elec. Hems ... . iiiiiiiiiiinitiiinnaann 100%

Grant for civil works,Employers Rep., land purchase................. 85%
Duration of COnract.. .ot rcaeneacnes 2(years
Operational subsidy.........cooociiiiniiiiiiiicinnnnnncei . £198/house,

All schemes signed up to become part of the bundle and these are listed below.

No. of Non- Approx

Scheme houses domestic  jconsumption
Carlow Area
Ballyloo - 32 2 23
Ballyellen ' 37 1 27
Crann/Newtown 22 17 65
Killerig/Strboe 77 13 132
Knock/Ballyglisheen 16 16 15
Nurney 33 0 24
Ballinabrannagh 223 9 160
Glynn/St. Mullins 122 38 590

total  [562 146 1066

- [Wexford Area
[Blackstairs . 700 200 ?
Borromounrh 83 7 7
Mullown 16
Templeudigan _ 170 48 ?
' total  [969 255

'Wicklow Area
Ballingate Carnew 27 3 7
Tombrean 33 15 ?
Tomchork ' 55 ?
Askanagap 17 3 ?

total  [132 28
Kilkenny Area - :
Castlewarren : 114 30 443
'Windgap 46 0 70
Cuffsgrange 40 8 50
Ovenstown : 48 18 110
(Castleinch : 16 0 13
Ballycallen 102 A6 364

total 366 111 1050

This represents 21 schemes, 2029 houses and 7.5% of the national issue to be addressed.

Very quickly it became apparent, based on information received from the pilot schemes in County
Monaghan, that for a DBO to be cost effective the number of houses involved needed to exceed a

certain ‘critical mass®, It was accepted that this number was 1500 houses.

In examining the above table it is quite obvious that the Four Counties had to approach the issue as

one ‘DBO Bundie’ and following a meeting in September 2002 in Wexford County Hal
was adopted.
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Carlow County Council will act as lead authority in this project. A Section 85 agreement has being
drawn up vesting the relevant powers of the participating counties in Carlow County Council, apart
from planning. Carlow County Council will now appoint a project manager for the project and a
steering committee.

The Project Manager and Steering Committee will prepare the schemes for DBO.
Items, which require immediate attention: :

» Fitting of bulk meters

‘¢ Clarification of land ownership and relevant way leaves

*  Access to relevant sources

* Appointment of Employers Rep. (Consulting Enginecer)
and later; '

e Appointment of Contractors.

4 Conclusion
' Ireland is acting on the findings of the ECJ. The Group schemes are playing their part to regularise the
situation (their contribution to the cost approx. 15%). The Group Schemes will require much more .
proactive response from its members. In this year alone the allocation from the department will
increase from €52m to €100M as stated by Minster Cullen and the issue will be resolved during ‘his
watch’. : -
However this is the beginning of the process. Items to be tackled in ascending order of importance
are: '

e Source Protection - this can be addressed along side DBO

¢ Conservation - critical if only from an economic stand point.
* Metering - all non domestic consumers must be metered by Jan. 1% 2006

5 REFERENCES

(1) Sunday Tribune 3™ January 1998 - paragraph 5.
paragrap

(2) Judgement of the Court (Sixth Chamber), 14® November 2002,” Failure of a member state to
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- (4) Case C-215/98 - Commission V Greece (1999)
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GROUNDWATER ISSUES — THE FARMER’S PERSPECTIVE

Matt Dempsey, Editor, Irish Farmers Journal.

1  INTRODUCTION — PRODUCTION AGRICULTURE

Rising populations and increasing urbanisation result in increasing demands for food, water and heat
and in the production of large amounts of human and animal wastes. Agriculture has had to respond to
these challenges. The driving force behind much intensification of production has been an increased
demand for meat products as standards of living increase and economies of scale are realised in
production by "clustering” large numbers of animals in small geographic areas. Modern agriculture is
based on intensive use of fertilisers and (in arable farming) herbicides and pesticides to obtain high
crop yields of consistently high quality.

Fig. 1 Shows that wheat yields hardly changed in Britain until about 1940 when a national war-time
fertiliser policy was formulated. Since 1960 yields have continued to climb.

Crops including grass have high fixed costs and production expenses (planting and harvesting costs
etc) and high yields are necessary to offset these costs.

Fig.2 Shows typical relationships between income and expenses over a 40-year period in the US. The
curves are as follows: bottom- net income; dashed curve -production expenses including fixed costs,
fertiliser and pesticides and planting/harvesting costs; the strong black curve ~income from sales to the
market place and; the top curve market revenues + government subsidies. In the early '80's market
income just covered production expenses and the only net income came from government subsidies. It
is also apparent that production expenses climbed faster than market returns from 1950 to the mid-
seventies and that net income, small compared with production costs, declined from 1950- 1975.
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The crop yields obtained, including milk and meat, depend largely on the input of fertilisers and in the
case of arable crops, such as cereals, potatoes and sugar beet, also on pesticides and herbicides. While
great improvements have been made to fine-tune application rates and in the case of herbicides and
pesticides in developing more efficient low application-rate chemicals and accompanying technology
(band and mist sprayers etc), the fact remains that significant amounts of nutrient and herb/pest
control chemicals are required to maximise crop yield and crop quality to feed the bourgeoning
human population. In this context, it takes practically the same amount of energy and money to plant
and harvest a 10-ton/hectare crop of wheat as it does a 5-ton/hectare crop.

e B e s = s

| (ross income
- —— Market income

Production expenses |
Net income :

Livestock farming is the predominant land use in Ireland; dictated by a wet climate, It is carried on in
93% of the land area with somewhat less than 10% devoted to arable farming, Exports of livestock
products and livestock comprise 20% of gross exports and a much greater proportion of net exports.

Livestock produce large quantities of faeces and wrine, nowadays mostly in slurry form. This is a
valuable source of nutrients and presents a challenge to farmers to manage it to maximum benefit
without causing pollution (Table 1 illustrates the variability in composition and availability). In
addition, significant quantities of mushroom compost, municipal composts and bio solids from
municipal and industrial wastewater treatment plants are available to agriculture. However, bio solids
must be regarded as low-grade N and P fertilisers (3% N and 1.4% P) and primarily as a source of Ca
with reduced N when lime stabilised. All organic manures must be supplemented and balanced.

Parameter Dry Matter (%) Nitrogen (kg/m®) Phosphorous (kg/m®)
Mean Range Mean Range Mean Range
Cattle: 6.9 2-12 3.6 1.0-7.0 0.6 0.1-1.2
Pig 32 1-10 4.6 1.5-9.5 0.9 0.1-3.2
% Availability* Cattle ' 25 50
Pig 50 57

* in season following application

Table 1. Variability in Composition of and availability of nutrieﬁts from cattle and pig manures
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2 FARMING & GROUNDWATER

Farmers have a vested interest in high quality groundwater. Many farmers rely on groundwater for
supply of potable water and for supply of water for cleaning purposes in dairy parlours and livestock
housing to comply with hygiene regulations and good practice. Farmers in many cases also rely on
groundwater at dairy, meat, vegetable sugar beet and other farm products processing plants for added
value on the market place. Surveys have shown that once farmers become aware of new
developments, they readily respond. This is well illustrated in the one-third fall in phosphate usage
following revision of the Teagasc 1994 Fertiliser Recommendation Handbook by the 1996
recommendations and 2001 revised handbook.

Farming can potentially impact on groundwater through nitrate leaching and contamination with
coliforms and other pathogenic organisms. Leaching of P in Ireland is minimal and the maximum
admissible concentration is high at 2 mg/1 and unlikely to be breached either by leaching or sinking
streams. '

2.1 NITRATE LEACHING IN ARABLE FARMING

Up to a certain application rate, the amount of nitrate (NO3-N) fertiliser left over, after the crop has
taken up all it can, is called the “surplus nitrate curve”. Along the horizontal line in Fig.4, the amount
of N left over is relatively small, up to the point at which the curve begins to rise sharply. This point
also happens to fall fairly close by to the economic optimum at realistic grain/price ratios. It is
unlikely that farmers exceed this option due to the risk of lodging a cercal crop, when the crop falls
flat and can be ruined.
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The major scenarios in arable farming inducing leaching of nitrate-nitrogen (NO3-N) are ploughing
and fallow (bare soil). Ploughing results in improved acration leading to increased carbonaceous
oxidation and nitrification. Stimulating NO3-N production without a crop -pre germination of cereals
or other arable crops -results in increased NO3-N availability to leaching by percolating rainfall,
Minimum tillage (Min- Till) offers a significant reduction in NO3-N leaching but additional research
is required in a variety of soils to insure that grain yields are not significantly compromised. Also,
leaving the soil bare for as short a period as possible minimises leaching.

Not surprisingly, the logistics of such options need to be carefully researched in a variety of soils to
determine their risk-benefit ratios before they are recommended. It is important to realise that detailed
studies show that N left over following a crop harvest, from fertiliser applied at normal rates in spring
to winter wheat, is in an organic form and that of 10-35% of the N (average 15%) is lost -2/3rds of it
by denitrification and 1/3rd by leaching. Only about 6% of the applied fertiliser is lost in leaching,
amounting to only about 10 kg/ha N.

This only accounts for about 2.5 mg/l NO3-N compared with the upper EU limit of I 1.3 mg/l NO3-N.
Where NO3-N fertiliser has contributed to the nitrate problem, it is largely because an amount of
organic matter has been built up that microbes can break down later to produce NO3-N.

In other words, today's problem of nitrate enrichment under arable farming is to a large extent the
result of breaking down the soil's organic matter and releasing nitrate; it is not the result of this year's
fertilising. '

Dry Matter (tonnes)

T N T T P T S .
100 200 300 400 500 600 700 800 ¢ 100 200 300 400 500 600 700 800
Fertilizer nitrogen (kgfha} Fertilizer nitrogen (kg/ha)

Fig. 5 (a) Surplus nitrogen curve for grass and (b) response to applied nitrogen in cut plots
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22  NITRATE LEACHING IN GRASSLAND FARMING

The main problem with grazed grass systems is that they use N inefﬁciently This is because more
than 80% of the N consumed is returned to the soil in dung and urine. Cows urinate 2 litres at a time
over an area of 0.4m”. This can represent an apphcatlon 0f 400-1200 kg N/ha, an enormous rate
applied instantaneously.

However, the grass can uptake only 400 kg N annually. Moreover, farmers use about 75% as much N
in concentrates as they apply in fertlhsers the 80% loss ends up in urine and faeces deposited on land
or in a slurry pit.

Accordingly, the more N (in fertiliser and feed) the greater the loss of N because of the 80% rule. In
Ireland because of the damp climate, a significant proportion of the loss is in dentrification to nitrogen
gas (N2) into the atmosphere as at Athenry where only about 2mg/l NO3-N in the groundwater under
an intensive dairy farm was measured but leaching can be significant in some soils under certain
circumstances.

23 NITRATE LEACHING - SLURRY STORES AND FARMYARDS

Numerous surveys have shown that there is a significant deficit of storage for slurries on many farms
in Ireland. There is also a problem with leakage of soiled water from yards serving silage pits, dairy
parlours and animal handling facilities. Shortage of storage often forces farmers to apply shurry to
land in the November/early January period when there is no growth, the soil is wet and effective
rainfall is high. Leakage of soiled waters and sometimes of slurries from overflowing stores gives rise
to a continuous hydraulic load of N rich liquid which following nitrification in the soil can leach to
the groundwater, although there is undoubtedly significant denitrification. The solutions are obvious -
sufficient storage of slurries and management of soiled waters and leakages at the farmyard foliowed
by land application such as tanker spreading and spray irrigation. Good housekeeping is a significant
component of any management system.

The problem with. increasing slurry and occasionally soiled water storage is the very high cost.
Bearing in mind that farming in many cases is only marginally profitable (Fig. 2), capital grant-aid is
required to supplement and re-organise storage when required. Farthbank storage tanks and (in
suitable sites) constructed wetlands can offer cheaper solutions, but they still cost a significant
amount.

Farmyard slutries are best spread following silage harvesting, usually 1st and 2nd cut. This creates a
logistical problem for farms and coniractors in that heavy duty tractors are required for silage
harvesting and for slurry spreading, both taking ‘place about the same time. As a result over-
mechanisation is required with resulting financial risks in wet years. As a result the agricultural
contracting business has one of the highest failure rates (insolvency) of any business in Ireland. A
problem with farmyard slurries and manures is the variability in composition (Table 1), with the result
that precision fertilisation becomes difficult. As already alluded to, organic manures must be
supplemented and balanced.

24 INTENSEVE AGRICULTURAL ENTERPRISES - PIGS, POULTRY &
MUSHROOMS '

As already noted in the introduction, intensive agricultural enterprises have developed in response to
demand and economies of scale that can be realised by concentrating large numbers in small
geographic areas. Pig and poultry farms above small thresholds are now licensable by the EPA in
Ireland. An integral component of this licensing is that it must be demonstrated that the farmer has

LAH (Irish Group) Groundwaier Seminar April *03 6



sufficient suitable land on which to spread the manure and that he does not pollute the groundwater at
the farm site.

Where there is good liaison between the farmer and the EPA, the system can work well. Overzealous
policing or inaction by either party can give rise to problems. :

25 WAYS TO DECREASE NITRATE LEACHING

The nitrate problem is complicated. The rise in NO3-N concentrations in aquifers and drinking water
has increased in line with population growth and as farming has intensified to feed the increased
numbers with less labour. Food has become plentiful and relatively cheap and there is plenty of good
quality water on tap in Ireland. Faced no longer with famine or water scarcity (as people were during
and after the world wars) people in affluent society have turned attention to health factors and nitrate
in water is one of these. The perception is that increased NO3-N fertilisation is causing the problem
but we know that this is an oversimplification. (Each person produces 6- 7 kg N per year in waste and
this has to be included in the balance sheet).

A simplistic solution is that cuts in the use of N fertiliser by the farmer will solve the problem but we
know that this on its own will not, at least in the short term. There are significant knock-on effects
from such a solution: #1 cuts in production and declining earnings in rural areas; #2 reductions in
crop yields leading to increased cost of food in the shops; #3 decreasing food production at home
results in more imports with effects on the balance of payments and diversion of food away from
needy people. The nitrate problem has no simple origin and no simple solution.

Farming in accordance with the DAFF/DOELG Code of Good Agricultural Practice Protect Waters .
from Pollution by Nitrates' will help to prevent contamination of groundwater with NO3-N. Many
simple things can be done on the farm to limit NO3-N leaching. Good housekeeping limits
washwaters and open hardcore areas, leading to less soiled water to landspread or otherwise dispose
of. Landspreading soiled waters at low to medium rates increases retention time in the soil. Limiting
N fertiliser applications to about 300 kg N/hectare per year and avoiding out-of-season fertilising or
slurry spreading on grassland farms and minimum tillage with shorter fallow periods on arable farms

contribute to reducing NO3-N leakage. '

Expensive measures include enlarged storage capacity for slurries and re-organised farmyards. Apart
from Government Capital Grant-aid, cheaper options to the storage problem must be explored to
minimise costs. Earthbank tanks and wetlands have already been referred to.

Whatever policies or regulations are implemented must be carefully thought out to insure that the
nitrate problem is reduced and it or any other is not made worse or simply transferred somewhere
else. :

3 SOCIETY & ACTION ON GROUNDWATER PROTECTION FROM NITRATES &
COLIFORMS

Each individual consumer of water and farm products has a vested interest in promoting the protection
of groundwater from nitrates and coliforms. Current medical evidence is that nitrate is beneficial to
health and there is little evidence of adverse effects. Despite claims of the dangers, there has never
been a case of 'Blue Baby' or methaemoglobinacmia recorded in Ireland. However, each individual
person must decide if nitrate is a matter of health concern and take appropriate measures such as
restricting intakes of green leafy vegetables (such as lettuce), checking processed meats for nitrite and
nitrate and increasing use of bottled waters. The mandatory provision of water free from coliforms by
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Local Authorities and Group Water Schemes can be complied with by chlorination or ultra-violet
sterilisation. :

Positive relations should be developed between farmers, regulators, policy makers, scientists and

educators in determining best management practices to insure clean wholesome groundwater. After
all, everybody contributes to the problem -and must contribute to the solution.
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SESSION I1I: FOCUS ON GROUNDWATER
EDUCATION



THE ECONOMIC AND ENVIRONMENTAL IMPORTANCE OF GROUND WATER
EDUCATION PROGRAMS THAT WORK FOR CITIZENS, COMMUNITIES AND DECISION MAKERS

Andrew Stone, Executive Director
American Ground Water Trust, Concord, New Hampshire, USA

ABSTRACT

The sub-surface part of the hydrologic system is playing an increasingly significant role in local and
regional economy for utility supply, irrigation and industry. There is also a growing recognition for
ground water’s role in aguatic and riparian ecosystem ecology. The challenge of developing water policy
and implementing effective management strategies is growing in complexity, and with a finite (although
renewable) resource base, the process is becoming progressively politicized. Water supply is under
stress throughout the world and the challenge of balancing competing demands has provided an impetus
to the development of education strategies for citizens, communities and decision-makers.

The challenge of communicating ground water information has been taken up by government agencies,
professional organizations and NGOs. Education is a process, and to be effective needs to be crafted to
suit particular purposes. Education strategies related to ground water are best developed around specific
learning and behavior-change objectives. With the ‘“stakeholder” involvement concept gaining
momentum, ground water education to bring science to the non-expert can help stakeholders frame the
issues, understand hydrologic cause and effect, and be involved as meaningful participants in protection
and management decisions.

RESOURCE PRESSURES

As countries become more crowded and consuming there are increasing demands for land, energy,
materials, goods and services; especially water supply. Two thousand years ago, the world=s total human
population was less than 3% of the present total. Currently world population is increasing by
approximately 150 people per minute and now exceeds 6 billion with abseolute numbers increasing by 80
milion people per year. By 2025 more than 3.3 billion people in 50 countries will face water stress or.
scarcity (Gardner-Outlaw & Engelman, 1997).

Eighty percent of all disease in the world can be traced to drinking and washing with unsafe water
supplies. Even with low per capita water use (20-40 liters minimum for drinking and sanitation), lack of
water limits community health, economic progress, and food production. Ground water sources are the
only supply option in most rural areas.

Globally, 80 million hectares of farmland have been degraded by a combination of salinization and
waterlogging (Hinrichsen, et.al., 1998) but world food production will require a two to threefold increase
per hectare to meet 2025 projected minimum food requirements. Overall efficiency of irrigation
worldwide is estimated as 40% (Postel, 1997). Ground water sources, and/ or conjunctively managed
surface and ground water will become even more critical for food production.
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Increased pumping and diversion of water is causing damage to ecosystems (Falkenmark & Widstrand,
1992). Publications such as Gore=s Earth in the Balance (1992) Gleick=s Water in Crisis, (1993), and
Simon=s Tapped Out (1998) have helped promote scientific and political awareness of the
interdependence of society and the environment. If aquifers are exploited in excess of natural recharge or
become contaminated, there is real risk of environmental, economic and social crisis. The challenge is to
meet growing needs from finite resources while maintaining (and- restoring) the planet=s life support
systetrl. :

SUSTAINABILITY

The ADublin Principles@ established by the International Conference on Water and the Environment in
January 1992 recognized that water resources are finite and vulnerable and that sustainability should be a
management objective. Sustainability is a logical basis for ground water management and protection
policy. Sustainable water use supports the ability of human society to endure and flourish .into the
indefinite future without undermining the integrity of the hydrological cycle of the ecological systems that
depend on it (Gleick et al., 1995). :

Implicit in the word sustainability is a defined a level of water use. As a resource with great economic,
environmental and political significance, ground water is of interest and concern to a wide number of
constituents. The determinations of levels of use move beyond hydrology and encompass economics and
political decisions. In reality, ground water policy may be a hybrid artifact occurring as a by-product of
policies developed for areas such as public health, endangered species or agriculture

POLICY

It is important to integrate hydrologic information, economic forecasting and social planning into resource
policy decisions. Information and informed explanation (education) are important for policy, particularly
because many issues are complex. ABenign problems@ are those with a clear and logical definition with a
specific disciplinary variable. AWicked problems@ have multiple and conflicting criteria for defining
solutions (Rittel & Webber, 1973). Virtually all ground water policy issues are by definition Awicked@
even although some individual components, for example defining aquifer boundaries or estimating local
population growth, may be Abenign.@ There can be a Awicked problem@ disconnect between scientists,
policy makers and the public because technical, academic and engineering professionals may not be
adequately integrated into the political decision-making process. An additional reality is that science may
be neutral but scientists are not necessarily neutral (Walker & Mairs, 1999). Data sets do not in
themselves provide answers. Education of the constituent groups that can influence policy makers can
reduce the effects of misinformation from exaggerated “spin” of hired-gun experts. '

Agency authority can provide regulations but regulations should follow policy; policy shouid not be
formed by regulation. Acceptance by the regulated that there is a rational need for regulations is an
important prerequisite to making rules workable. Education needs to be a key element of regulation in
order to achieve cooperation and compliance. Voluntary self-policing is important for many aspects of
ground water protection : :

In educating the public, the messenger can be as least as important as the message. There is an inherent
tendency to disbelieve information from parties with a vested interest in a policy decision. One of the
most important aspects of water resources policy is to ensure that those affected have an opportunity to
participate. The earlier on in the process citizens are involved, the more likely they are to cooperate.
Ideally the whole community should be involved in decision-making that balances the rigks, costs and
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benefits of water development/ protection/ allocation policy. Most policy makers want to have the
support of the people they serve. Policies with public support are more likely to work!

MANAGEMENT

A management process is required to implement water policy. This can occur at many different scales and
involve many different jurisdictions. Table 1 lists six decision-making criteria that are suggested as
important for effective ground water management (Stone, 1998). Some of the criteria are outlined below,
with the educational aspects discussed in more detail later.

COMPREHENSIVE APPROACH ' _

The sustainability paradigm implies a long time frame for ground water management. Changing social
demographics, evolving regional economics and potential technological innovations are ingredients for
planning. Water management strategies should involve the interests of current and potential users.
Including a broad base of technical experts can avoid professional bias in decisions, and collaborative
agency oversight can preclude overarching claims of decision-making jurisdiction.

GROUND WATER A COMMODITY

The value of ground water includes its environmental/ecological values in addition to the direct benefits
derived by private sector enterprise and the local, regional and national economy. There are some key
econonic questions that require assessment, such as: who is profiting from the current use of water?
What is the value of water if used for some other purpose? Will a particular water management decision
benefit one group more than another? Who has rights to the water? Carving up the water pie presupposes
that someone knows the size of the pie? Mother Nature may unpredictably provide annual water pies of
different sizes. In an arena of shortage, the calculation and prediction of pie-size puts the ground water
scientists” work under close public scrutiny.

MANAGEMENT TIME FRAME ‘ )

Water policy should address more than the short-term economic benefits that accrue to the direct user. If
the policy includes built-in over-exploitation, then social costs of non-sustainability should be factored in
and the price of the “exit strategy” from an over-exploitive development should be bome by the
beneficiaries. Enlightened policies provide management frameworks to equably reconcile water
availability and needs. Good science, informed citizens, and a long-term perspective of economic
development priorities are essential ingredients to avert the social and economic consequences of over
use. Sustainability has moved from a scientific exercise to political reality because of stress between
human population and natural resources. The resource management principle is changing from, how
much water is needed and where do we get it? to how much is there and how can it best be used?
Management objectives are set by policy. Education can powerfully influence policy decisions.

HYDROLOGIC SYSTEM

There is a logical reason to consider all water, surface water or sub-surface water as a single resource. In
the integrated - resource concept, one person’s down-stream is another person’s up-stream; one
community’s wastewater is another community’s source water and today’s ground water is tomorrow’s
river base flow. The drainage basin (watershed) has long been recommended as an ideal unit for water
management (Chorley, 1969). It is a fundamental prerequisite of ground water management that policy is
based on an understanding of the local hydrologic conditions. A regional perspective is needed in cases
where the groundwater occurs as part of a wider geologic system of recharge and storage (Stone, 1990).
There may be strong jurisdictional precedent for separate surface water/ ground water management
strategies but it is likely that an integrated approach will become even more prevalent. As watershed-
focused management becomes more established and more data are shared there should be less “turf wars”
among overlapping jurisdictions.
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DECISION MAKING CRITERIA FOR EFFECTIVE

GROUNDWATER MANAGEMENT (from, Stone, 1998)
1 Take Comprehensive Approach '

{J integrate hydrologic, economic and social planning

0 consider all potential uses and users .

0 involve technical experts to ensure the practicality of decisions

O establish cooperative joint government/ agency authorlty OVET resources
O factor-in all alternate supply strategies

2 Consider Groundwater a Commodity

1 calculate the true costs of providing water

O factor-in the value of government subsidies or tax breaks
Ll make cost benefit analyses for all possible use options

[1 use appropriate predictive models of water need

3 Define Management Time-frame

[ take long term time frame in cost benefit calculations
01 adhere to the water supply sustainability paradigm
(3 recognize potential implications of climate change’

4 Make the Hydrologic System the Basis for Management

0 make decisions based on hydrological / ecological science -

[ use watersheds or aquifer regions as basis for assessment & management
0O verify past hydrologic data and ensure integrity of current data sets

O consider full range of potential environmental impacts

0 review case studies from similar geologic/ climatic areas

5 Include Assessment of Social Costs

U review full range of national, regional and local impacts

0 cost /benefit economic projections teo include long term social costs
0 assess impact of decisions on basic community water needs

0 include basic “environmental justice” considerations

6 Involve the Public and All Stakeholders

0 identify a role for public in decisions

[ develop the water use “stakeholder” concept

[ provide “cause & effect” education to empower public to meaningfully participate
U include area residents and those directly involved in the “local water economy”’

U allow national professional groups and researchers to participate

L) prepare a comprehensive citizen awareness and decision-maker education program
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SOCIAL COSTS

Legal ownership of ground water varies considerably among and within countries. The uniqueness of
water as a basic human need elevates the resource to a high plane of consideration in terms of equable
allocation decisions. State by state in the US and throughout the world, there is a sad litany of instances
of ground water resources being degraded by contamination. The concept of environmental justice has
been applied to management decisions relating to environmental impacts as well as to resource allocation
such as deepening large wells for “big-users™ at the hydrologic (and social) expense of “little users.”

PUBLIC AND STAKEHOLDERS

Decisions about water resources are usually too important to be made by a single group of specialists.

Education can broaden the boundaries of inclusion. The challenge for the groundwater-educated super-
elite (hydrogeologists & engineers) is to explain ground water’s scientific “mysteries” to a range of
constituencies so that the resource may be appropriately valued, cherished, protected and managed.

EDUCATION STRATEGIES

VESTED INTERESTS

The role of the media in highlighting local environmental issues and the ease of communication via the
Internet has made it difficult for environmental issues to remain hidden. There is a growing recognition
among the public of wider societal concerns for health, the environment and the quality of life. With
demand greater than supply, overall public awareness and concern about ground water issues is also
influenced by a greater recognition of vested interests (I want it for my water utility, I want it for my trout
stream, I want to irrigate my crops, Its mine by right, I want it, I want it....). There are very strong
territorial and possessive emotions concerning ground water that are particularly apparent when there are
private sector proposals to develop resources, or if regional water plans involve water transfers.  The
possessive psychology with regard to water is particularly manifested if a development proposal involves
transfer across political boundaries. The response can generate great interest in education strategies to
educate the community about the value (scareity) of its resources.

TOP DOWN

Many excellent ground water education programs are tactical elements of a public policy strategy, and are
typically related to public health issues and often funded by government. Targets of such programs
include informing the public about hazardous waste collection, creating homeowner awareness about the
importance of testing private wells, encouraging riparian buffers and providing information about benign
alternates to lawn & garden chemicals. An extension of this form of ground water education outreach
extends to agricultural and construction practices where education is seen as a critical adjunct to
regulation. Education is especially relevant in areas where individual behavior can have an impact.

The relative role of government and independent NGO groups in environmental education varies
considerably. The ground water education programs of independent education groups may be funded
from tax-based revenues, often on the basis of competitive grants. There can also be inter-government
department funding of education programs that usually involves an agency transferrlng funds to a local
unit of government for a specific education purpose.

BOTOM UP

Citizen groups, usually self-financed or with private sector funding, may use ground water education as a
tactical element to influence public policy or proposed local water management strategies. Examples of
citizen concerns are; local opposition to planned industrial development near a local aquifer or a local
campaign for government funding for regional wastewater disposal system. In such cases, education
endeavors are often directed at fellow citizens with the intent of influencing ballots for specific legislation
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or management proposals. Many citizen concerns relate to land use proposals. The concern for water is
often the most potent card to play in influencing opinion, but there may well be other issues such as
increased traffic, opposition to low-income housing development, pressure on schools etc. which are the
main underlying reasons for an awareness and information campaign in the name of ground water.

TRAINING

While much public education is aimed at non-experts, there is an important element of public education in
many of the training programs for people directly or indirectly involved in water supply. This is
particularly the case with development projects involving ground water. Community education is often an
essential project element for ground water based supply infrastructure improvements. Community buy-in
and acceptance of new water supply sources is essential for behavior changes needed to protect resources
from contamination or overuse (Stone, 2000).

" In all countries there are professions such as sanitarians, building inspectors, realtors, and septic system
designers that are peripherally involved with ground water issues. Basic ground water education can
greatly enhance their capability to “speak-up” for ground water as they go about their daily work. For
example, when realtor (estate agent) lists a property with a well, knowledge of the significance of basic
well construction and local ground water conditions can allow for a more accurate description. A
sanitarian may be highly trained about the biology of organisms, but without some geologic and well
construction education would have an imperfect understanding about potential contamination vectors.

- STAKEHOLDERS

There is every reason to inform the public about the scientific, technical and economic aspects of water
problems so that citizens can be involved in helping to formulate policy options. The concept of
Astakeholders@ is based on the notion that many different groups may have an interest in being involved
with policy decisions An important element of ground water education is to create forums for
stakeholders to voice opinions and to support or chalienge the scientific and economic basis for water
policy. Framing the issues is a major challenge when creating a forum that has the intent of influencing
public policy. Such forums or meetings should be seen to be balanced, collaborative and inclusive and
not proscriptive or one-sided. There may be suspicion if one agency or entity dominates the process of
selecting and promoting education forums or meetmgs

- ROLES FOR GROUND WATER PROFESSIONALS

Ground water scientists can play an important education role in selling their science to the pubhc and
hence serve as a link between science and decision-making, Ground water educators benefit from
mobilizing armies of foot-soldier volunteers to carry the messages to their targets. Enthusiasm is a most
critical element for a successful volunteer. Professional background in the arena of ground water, when
appropriately channeled, can be a very powerful adjunct to enthusiasm for the resource. There are several
obvious ways in which ground water specialists, in-a volunteer role, can help bridge some of the “us and
them” attitudes among, the public, interest groups, regulators and decision-makers. For example; by
volunteering to support local education programs as a presenter; by offering to talk to school students; by
encouraging clients to include a line-item for ground water education in contract budgets, and by
promoting active education outreach as an objective for professional associations (Stone, 1993).
Volunteer public education assistance can be particularly effective from academics, most of whom have
ready teaching material that can be adapted for citizen audiences. Ivory towers can serve as lighthouses
to illuminate ground water issues, and hence lead to enlightened management decisions. Providing
objective information without bias is a prerequisite for effectively communicating with the public and
‘local communities. Citizens view universities and their academics as sources of unbiased information.
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JARGON & EDUCATION TOOLS

Awareness, information, training, teaching, public relations and outreach are- words ofien used
indiscriminately under a broad umbrella of education. They are all important! Choosing the best
teachable moment can have a positive impact on the effectiveness of the message. Targeting education
information by Arifle-shot@ may achieve more resulis than making a lot of education noise by a
Ashotgun@ approach. Workshops, water festivals, site visits, development of school curriculum materials,
interactive simulation programs, videos, teacher training, posters, pamphlets, informational press releases,
etc. are a few examples of the potential educational tools that can be used. In all cases, the objective of a
proposed education initiative needs to be established in order to prepare the best strategy. Almost any
initiative can incrementally add to overall understanding of the importance of ground water management
and protection. One of the greatest problems in helping people understand the issues is to “educate” those
people who think that they understand!

EDUCATION RESOURCES

The development of education programs can benefit from professional input. Just as experts are needed to
advise on technical aspects of water science and engineering, so too shoutld community education experts
be consulted to help choose among the huge arsenal of potential techniques. The constant need for
promoting awareness can be compared with the annual advertising campaigns of mulii-national
companies. Everybody knows that the particular products or services exist — but constant reminders, via a
- variety of media stimuli are judged to be important for sales. Educators are sales-people too, and an
effective education campaign will benefit from a level of attention and planning similar to a major
commercial marketing campaign.

There is an extensive range of educational experiences and case studies that can be used or modified to
suit local ground water education needs. The proceedings from an AWRA water education conference
(Warwick, 1997) and a US Environmenta] Protection Agency conference (USEPA, 1995) are a good
starting point for ideas on education. There are hundreds of education resources available from
organizations such as the US Environmental Protection Agency and the US Geological Survey. These,
and other sites can be accessed from the LINK sections of web sites of ground water education
organizations such as the Groundwater Foundation (www.groundwater.org) and American Ground Water
Trust (www.agwt.org and www.privatewell.com).

CONCLUSION

The achievement of a basic understanding of ground water science by decision-makers helps the
successful transition from awareness to concem, and from concern to action. The key to long-term’
education success is teaching decision makers how science works, not simply what science has
discovered. Citizens made more aware of their local aguifers will feel connected in a way that enhances a
feeling of natural synergy between people and their resource base. There is an important resource
stewardship role for “ground water literate™ stakeholders at all levels of decision-making. Ground water
educators speak for the water molecules in all the world’s aquifers. Like evangelical preachers — ground
water’s cadre of educators is convinced that the environment, the economy and quality of life are
enhanced by their work. We need more converts!

Note - [One of the most important elements of ground water education initiatives is to get them paid for!
Grant funding can only go so far, and achieving sustainability for education programs is a major
challenge for NGO education administrators. Program financing and program evaluation are iwo crucial
components of ground water education that justify attention but are not considered in this text.]
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IRISH HYDROGEOLOGY AND THIRD-LEVEL EDUCATION .

Bruce Misstear
Department of Civil, Structural and Environmental Engineering, Trinity College Dublin

N

ABSTRACT

There are no specialist hydrogeology degree programmes in Ireland. Most Irish hydrogeologists obtain
their postgraduate qualifications in Britain, but hydrogeology education there is in a state of flux. The
implementation of the Bologna Declaration on European education may impact further on the specialist
one-year taught Masters over the next decade, perhaps creating a need for morve short courses in
hydrogeology. In the USA, recent jowrnal editorials have raised concerns about the ‘recipe book’
approaches being adopted in hydrogeology, especially in the groundwater remediation area. It is
important that those involved in the education and training of hydrogeologists continue to emphasise a
problem-solving approach based on a good understanding of the fundamental concepts.

INTRODUCTION

Let me say at the outset that I am going to break with convention and write this paper in the first person. I
am doing this for two reasons: firstly, the paper contains a lot of personal opinion as well as fact so the
first person seems appropriate; secondly, by adopting an informal style T hope to stimulate more
discussion of the paper at the seminar.

Hydrogeology is a specialist subject that is currently taught in universities mainly at the postgraduate
level. There are undergraduate degree courses in civil engineering, environmental sciences, geography
and geology (the list is alphabetical, no priorities are intended!) that include some instruction in
hydrogeology, but this is naturally at a fairly introductory level. Under the present university system, it is
likely that hydrogeology will remain a postgraduate specialisation.

In the following sections I will attempt to summarise the situation vis-d-vis the education of Irish
hydrogeologists on postgraduate taught course programmes in Ireland, Britain and North America. I will
then look at the changes that are likely to occur in third-level education throughout Europe as a
consequence of the Bologna Declaration. Finally, T have been spurred by some recent editorials in
hydrogeology journals to add a few comments on the dangers of adoptmg a ‘recipe book’ approach in
hydrogeology, not least in its teaching.

Having indicated what T am going to speak about I feel I should mention what I will not be covering. I am
not going to address the issue of hydrogeology education through Masters or Doctoral research degrees,
other than to confirm that many Irish hydrogeologists have acquired excellent qualifications and training
through research. Also, I am not proposing to talk about continuing professional development (CPD)
programmes for hydrogeologists since these will be covered in a separate presentation at this seminar.



POSTGRADUATE COURSES IN HYDROGEOLOGY
THE SITUATION IN IRELAND

There are no taught course Masters programmes in hydrogeology available in Ireland. There are Masters
courses in civil engineering (Trinity), environmental engineering (Queens) and environmental science
(Trinity) that contain substantial modules on hydrogeology, mainty focusing on the water quality aspects
and on the links between hydrogeology and those broader disciplines. These courses are valuable in
educating engineers and scientists in aspects of hydrogeology, but they are not hydrogeology programmes
per se.

Is there sufficient demand to warrant running a hydrogeology Masters course in Ireland? If we look at the
IAH (Irish Group) as a barometer of the level of interest in our subject, then the last 10 years has seen
unprecedented growth in membership, from around 40 members in 1993 to just under a 100-now. I
estimate that perhaps a quarter or a third of the 60 new members have a Masters qualification in
hydrogeology suggesting that, on average, two Irish (or Ireland-based) graduates pursue a Masters in
hydrogeology each year. If a course were available in Treland, then the demand might increase somewhat,
but it is difficult to envisage a steady demand for say the 15 places per year that would be needed to make
such a degree programme viable. Of course, the local intake would be supplemented by students from
outside Ireland; however, the high cost of living makes studying in Ireland increasingly difficult for
foreign students, and the fees for students from outside the EU are very high. So, the numbers of foreign
students would be likely to be limited unless financial support were available — and this seems a remote
prospect in the current climate of Government cutbacks in funding for the third-level sector.

In reviewing a draft of this paper Geoff Wright expressed the view that Ireland should have a taught
Masters programme in applied geology, which would include options in hydrogeology, engineering
geology, mineral exploration, etc. With the implementation of the Bologna Declaration - which I talk
about later in this paper - I think it likely that Irish universities will include more applied geology courses
within their degree programmes (specifically, within the second cycle of the proposed two-cycle Masters
degree). ' '

POSTGRADUATE COURSES IN BRITAIN

Those Irish hydrogeologists who have taken a taught course Masters in hydrogeology have generally done
so in Britain. Postgraduate education in hydrogeology in Britain has been in a state of flux in the last 20 to
30 years. In the 1970s and early 1980s there were two taught Masters degree courses in hydrogeology
{Birmingham and University College London), by the mid 1990s this had increased to five (Birmingham, -
East Anglia, Reading, UCL plus the groundwater engineering course at Newcastle) and now there are
- again only two (Birmingham and Reading) — see Table 1. As [ understand it, the decline from five fo two
courses in the last few years is the result of a reduction in UK and European funding for studentships, and
does not in any way reflect a decling in the popularity of the subject. The situation remains fluid, as it
were, and I believe that UCL plans to relaunch its Diploma in hydrogeology and that Newcastle plans to
reintroduce its Masters course in groundwater engineering and also infroduce a new Masters in applied
hydrogeclogy, both using a web-based learning platform (which might be an attractive option for Irish
students). : ' : :

The two taught Masters hydrogeology programmes currently being run at Birmingham and Reading are
both one-year, full time courses. They consist of a taught component followed by a research project. The
taught modules are sumynarised in Table 2. If these syllabuses were listed alongside those offered by
Birmingham and UCL 30 years ago (and some of us are old enough to remember these), we would see a



significant increase in the teaching time devoted to groundwater quality issues and to mathematical
modelling. This change in emphasis is not surprising, as it reflects the changing skills required by the
modern hydrogeologist.

As well as the two hydrogeology Masters, there are several other postgraduate programmes in Britain that
include substantial hydrogeology elements. These include: East Anglia (Environmental Impact
Assessment, Auditing and Management; Environmental Sciences), Imperial College London
(Engincering Geology, Hydrology and Environmental Management; Environmental Engineering),
Newcastle (Sustainable Management of the Water Environment), Sheffield (Urban Land and Water),
Silsoe/Cranfield (Water Management) and University of Wales, Bangor (Water Resources),

NORTH AMERICA

Since the 1960s, a few Irish graduates have pursued postgraduate studies in hydrogeology in North
America where there are numerous taught Masters programmes available (in both the USA and Canada).
As with the British examples, these comprise both a taught course component and a research project.
There tends to be a greater emphasis placed on the research pI‘Q] ect and so the American courses generally
run over two years. :

Many of the American Masters (MS) prograrames offer a wide range of study options. Perhaps only a
small number carry the title MS in Hydrogeology; many provide an MS in Hydrology or MS in
Hydrologic Science, etc. (In the USA hydrogeology is regarded by many as a branch of hydrology —
which it is — and the term ‘groundwater hydrologist’ is in more frequent use there than on this side of the
Atlantic). Universities in the USA that offer Masters programmes with a significant groundwater
component include: Arizona, California (Davis), Nevada (Reno), New Mexico Tech, Ohio State,
Oklahoma State, Penn State and Wisconsin. In Canada, there are Masters programmes at British
Columbia, Toronto and Waterloo.

HYDROGEOLOGY EDUCATION ELSEWHERE

There are many postgraduate courses in hydrogeology in continental Europe, Australia and elsewhere.
Time does not permit me to go into detail about these. T would like to point out, however, that there are
specialist courses offered through English by academic institutions in continental Europe; for example,
the University of Tubingen in Germany offers a Masters in Applied Environmental Geoscience through
English, and the syllabus of this course contains an appreciable amount of hydrogeology. With the
increased mobility of students likely to result from implementation of the Bologna Declaration (see
below), opportunities for English-speaking students (and graduates) to study in Europe may increase in
the future

THE BOLOGNA DECLARATION AND ITS IMPLICATIONS

The Bologna Declaration was signed by European Ministers of Education (or their representatives) in
June 1999. it seeks greater harmonisation in third-level education across the EU, with the overall aim of
promoting greater mobility of graduates. In Ireland, the Bologna Declaration has been the subject of much
discussion and head-scratching amongst academics and professional organisations, whereas some of our
European partners, including Germany and Italy, have already enthusiastically implemented some of the
provisions of Bologna. In Britain, I gather that the Bologna debate is still in its infancy; however, some of
its aspirations have already been anticipated with the introduction of undergraduate degree programmes
leading directly to a Masters qualification.



The preferred model for third-level education according to the Bologna Declaration is a two-cycle degree
programme comprising a three-year primary degree followed by a two-year Masters (a ‘4+1° model is
also possible under Bologna). Many of the academic institutions in Europe already offer a five-year
Masters as a single cycle (in Britain the equivalent is a four-year MEng or MSci ‘primary’ degree) and it
seems likely that the five-year Masters degree will become the normal requirement for certification in
professional disciplines such as civil engineering. In Ireland, a discussion document on implementing
Bologna supports the ‘3+2” Bachelors/Masters degree structure (IrlStlT.'lIthl’l of Engineers of Ireland 2002).

So if smentlﬁc and civil engineering academic programmes move to this two-cycle approach, where does
this leave the specialist one-year taught Masters in hydrogeology? I do not know the answer to this
question, but there must be some concern that the one-year stand-alone Masters course will not survive in
Europe, at least not in its present form. The second cycle of a two-cycle geology (or other) degree
programme may include some hydrogeclogy modules - and hence increase the awareness of
hydrogeology among non-specialists - but it seems unlikely that it would be given over wholly to the
teaching of hydrogeology.

One result of this might be a greater emphasis on short postgraduate courses in hydrogeology, perhaps
involving distance learning in some cases (I cannot envisage a demand for long, residential courses if
students have already spent five expensive years at university gaining their Masters). Short courses might
provide the opportunity for Irish academics and professionals to cooperate in the continuing professional
development of Ireland’s hydrogeologists, promoting the combined benefits of sound theory and hands on
experience.

“THE LOST TRIBE OF HYDROGEOLOGISTS’?

In the July-August 2002 issue of Ground Water Boyd Possin reminds us that the demand for
hydrogeologists in the USA increased enormously in the 1980s and 1990s following the implementation
of various pieces of legislation requiring cleanup of hazardous waste sites and also sites affected by
leaking underground storage tanks. Possin argues that a large amount of the groundwater remediation
work during this period followed a ‘recipe book’ approach as set down in standard operating procedure
documents. According to Possin, the hydrogeologists who specialised in hazardous waste cleanup are a
‘Lost Tribe of Hydrogeologsts dislocated from the other world where hydrogeologists are occupied in
other water resources issues. He adds: “I further fear that, for many in the Lost Tribe, the too-often
mindless nature of their work has caused them to lose a significant portion of their own self-awareness of
professionalism”. '

This theme is taken up by Evan Nyer in his editorial ‘A Lost Generation’, which appeared in the ‘Fall’
2002 issue of Ground Water Monitoring and Remediation. Nyer points out that “we have created a
generation of hydrogeologists that have had a very limited variety of experiences”. He is not worried
about the ability of this generation to learn e.g. new drilling techniques; rather, he is more concerned that
some of the old wisdom is not being passed down to the