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Awise friend once observed that

we are clearest about what we

do want when we are in the

middle of something that we don’t

want – and this newfound clarity and

focus can propel us into creating some-

thing better. Certainly the recent cata-

strophic floods that affected many

Northeast communities have reinvigo-

rated everyone’s interest in watershed

planning.  

Although emergency planning and

response is often what initially gener-

ates interest, the benefits of watershed

planning are not just about preventing

and mitigating physical damage from

severe storms.  They are also about

protecting both the quality and quantity

of our water resources, over time, for

the benefit of this and future genera-

tions.  And happily, the objectives are

related: ongoing stewardship improves

our ability to minimize the effects of

flood events when they do happen.

By directing attention to the quali-

ty and behavior of typical, as well

as extreme stormwater flows, we

can take actions that protect and

enhance our water resources

year-round.  According to

Maryland’s Center for

Watershed Protection,

“the leading source

of water quality

impairment in

surveyed streams,

rivers and estuaries in the United States

is runoff from urban areas”.

Runoff impairment is not simply the

result of pollutants, or temperature

increases that occur as water traverses

hot pavement and other impervious

surfaces.  It is also related to the speed

and sheer volume of runoff water.

Water picks up speed on paved and

hard surfaces and increases in volume

because there is nothing to slow it

down and nowhere for it to go.  At

higher speeds and increased volumes,

erosion of the banks and channels of

receiving streams is accelerated, further

degrading water quality and overtaxing

the normal sediment transport capabili-

ties of a stream.  

ACHIEVING SOUND
WATERSHED 
STEWARDSHIP

The Fall 2006 issue of From
Watershed to Well focuses

on watersheds…

what they are (which may be

different from what we

assume them to be), 

what we can do to be

responsible stewards of

watersheds – both for now

and for the future, and 

thoughts about how we can

accomplish these goals with-

out breaking the bank.

Diagram of a watershed
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expensive to re-vegetate a stream bank.

As community members come together

to identify and prioritize the most vul-

nerable regions of a watershed or

reaches of a stream corridor, and work

out strategies to optimize water

recharge and water quality, they too

can benefit from slowing down.  In this

case, it means slow down enough to lis-

ten and to really hear what others are

saying.  Take the time to build lasting

alliances.  Recognize that long-term

stewardship is a process not a goal.

Include as many stakeholders as possi-

ble, even if, and especially if, you do

not initially share the same ideas of

what needs to be done.  A willingness

to listen to and to value viewpoints that

are different from your own is essential

in establishing a coalition that can

reach consensus on addressing water-

shed concerns.

RCAP Solutions Can Help
Guide the Planning Process

Although attaining consensus among a

wide range of stakeholders can be chal-

lenging, doing so helps secure the long

range success of planning efforts.  One

of the most important contributions

RCAP Technical Assistance Providers

make to the development and imple-

mentation of a project is to help bring

people and information together.  In

this way, communities can make

informed decisions that are consistent

with the goals and expectations of

everyone involved.  

Good decisions are not made in a vacu-

um and one of the first steps in water-

shed planning is to compile basic

watershed information to scope and

guide the next steps.  While a lot of

information can be gathered by com-

munity volunteers, it often pays to

bring in the experts. Stream consultants

can help characterize the natural behav-

ior of a watercourse and make recom-

mendations that are consistent with, not

in opposition to, those natural

processes.

Finally, planning is the bedrock of, but

no substitute for, action. When setting

planning goals, anticipated outcomes

need to be specific and realistic.

Technical assistance can help identify

and prioritize reasonable, achievable

goals and outcomes, in order to create

manageable, doable projects in terms of

size, cost and numbers of

stakeholders.�
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Slow It Down
“Slowing down” is an important theme

in watershed planning and stewardship.

We want to slow down the rain water

traveling overland.  Give it time to per-

colate back into the soil where it is fil-

tered and cleansed before recharging

the groundwater.  Minimize or avoid

the creation of impervious surfaces

where possible, and maximize the

riparian buffer.

In fact, riparian buffer vegetation does

far more than slow down the volume of

runoff.  It also traps sediment and

debris before it can reach the water-

course.  It helps reduces nutrient load-

ing by capturing phosphorus bonded to

soil particles and by biologically trans-

forming nitrogen compounds.  Roots

and stems of buffer vegetation help sta-

bilize stream banks against erosion by

holding the soil together and deflecting

the force of waves and ice.  The best

part is, it does not have to be wildly

“Watershed Planning:  RCAP

Solutions Can Help” from pg. 1

Wetlands slow down waterflow.
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Intrastate, Interstate, 
International
Most residents living in the Lake
Champlain basin depend upon the
Lake Champlain Watershed as their
primary drinking water resource. This
boundary-crossing, international area
includes 8,234 square miles of New
York, Vermont, and Quebec. The
region is widely diverse geographical-
ly, as well as culturally, and includes a
majority of the population of Vermont,
which forms the eastern shore of the
lake.

Physical Challenges
The basin has both mountainous and
prime farmland areas, which include
intensive agricultural activities such as
dairy, vegetable, and fruit growing.
The bedrock geology is often unfrac-
tured, making drilled wells a less
desirable option for a water supply —
whether for a single family home,
farm, or a community water system.
(See sidebar).  In fact, a high majority
of the residents in the basin depend
upon Lake Champlain itself as their
source of potable water. Throughout
the basin, consolidated water systems
serve many communities and hundreds
of miles of water main supply the
water for many farms in the United
States and Canada. In addition to
numerous issues related to drinking
water (its availability and its safety),
much of the basin has very clayey soils
that are not suitable for onsite waste-
water treatment, so management of
effluent is also a problem. 

Clearly, this North Country region and
its drinking water supply is highly
dependant upon careful management
of Lake Champlain. 

Management Planning
For many years it was evident that
some form of management plan would
be needed to prevent the quality of

2. State and Provincial Agencies,
which also include the Universities,
as well as Businesses and research
and technical partners; 

3. Watershed and River Associations;
and 

4. Citizens Advisory Committees. 
As a Board Member of the Boquet
River Association, I have seen the
LCBP achieve a high level of organi-
zation within this framework. 

With input from all the partner organi-
zations as well as public input meet-
ings and technical workshops,
research, monitoring, and demonstra-
tion projects, the Steering Committee
created a plan document entitled
“Opportunities for Action: An Evolving
Plan for the Lake Champlain Basin.”

Lake Champlain from deteriorating.
In 1988 due to the efforts of federal,
state, and provincial legislators, a
“Memorandum of Understanding of
Environmental Cooperation for the
Management of Lake Champlain” was
written creating the Lake Champlain
Basin Program (LCBP). It is the only
formal, international, tri-party, govern-
ment-based institution currently
focused on Lake Champlain. This pro-
gram is “guided” by the Lake
Champlain Steering Committee which
is in turn advised by the Lake
Champlain Technical Committee,
Citizens Advisory Committees in New
York, Vermont and Quebec, an
Education and Outreach Advisory
Committee, and a Cultural Heritage
and Recreation Advisory Committee.

The Steering Committee is comprised
of environmental officials representing
state and provincial government in
Vermont, New York, and Quebec, local
government representatives, the
Citizen Advisory Committee Chairs,
the Technical Advisory Committee
Chair, Cultural Heritage and
Recreation Advisory Committee Chair,
Education and Outreach Advisory
Committee Chair, and three federal
agency representatives. This sounds
like a pretty complex organization, but
it is in fact exactly what is necessary to
integrate and coordinate the multitude
of activities, regulatory programs, stan-
dards, research, and funding needed to
achieve the actions required to reach
the goals of the organization. 

Partnerships Make 
It Happen
According to Colleen Hickey,
Education and Outreach Coordinator at
LCBP, the list of partners is very large,
but can be organized into the following
basic categories: 
1. Federal Agencies all of which are

members of the “Federal Agency
Work Group” mentioned above; 

PARTNERING, PARTNERING, PARTNERING
By Tom Clark, RCAP Solutions Regional Manager, Northern New England

Other strong watershed cooperative organi-
zations exist within the Delaware River and
Susquehanna River basins

courtesy of the Delaware River Basin Commission

continued pg. 4
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This plan is a pollution
prevention, control, and
restoration plan. It was
first endorsed in
October, 1996, by
the governors of New
York and Vermont and
the regional administrators
of the USEPA. The 1996
plan called for periodic
updates, and a new
version of the plan
was signed in April,
2003. At that time a
Letter of Endorsement
was provided by the premier
of Quebec. 

Creating a Coordinated 
Catalyst
The Lake Champlain Basin Program
established a Federal Agencies
Workgroup in 2001 to facilitate the
implementation of priority actions
identified in the plan.  Some of these
programs include: NOAA Sea Grant,
at The University of Vermont and State
University of New York at Plattsburgh;
The Natural Resources Conservation
Services of New York and Vermont;
the U.S. Army Corps of Engineers in
New York; and the U.S. Fish and
Wildlife Service, the U.S. Forest
Service and the U.S. Geological
Survey.   

This plan addresses the following
issues facing the management of Lake
Champlain:
• High phosphorus levels and algal

blooms in parts of the lake

• Toxic substances, such as PCB’s and
mercury, which have resulted in fish
consumption advisories for some fish

• Impacts to fish and wildlife from
nuisance nonnative aquatic species

• Wetland loss

• Habitat fragmentation

• Public access issues

• Recreational use conflicts

• Loss of cultural and archeological
resources

Keys to Success
The most important part of this part-

nership approach, in addition to all the

agencies and local and state and feder-

al-level legislators, is local involve-

ment. Dedication to educating the pub-

lic is the Lake Champlain Basin

Program’s cornerstone. Since 1992

LCBP has held over 500 teacher edu-

cation programs, many of them week

long sessions for hundreds of teachers

throughout the basin. These educators,

in turn, teach their students about the

issues, priorities, and solutions. 

Funding for the many programs and

research projects that the LCBP organ-

izes comes from US EPA Regions 1

and 2, the New York Department of

Environmental Conservation, the

Vermont Agency of Natural Resources,

the Quebec Ministry of Environment,

and the New England Interstate Water

Pollution Control Commission.   

I wish to thank the LCBP for most of

this information and the excellent map

as well as their outstanding work as an

exemplary steward of this most valu-

able of resources. For more informa-

tion, please feel free to visit their

excellent website at www.lcbp.org,
which includes an excellent atlas of

maps delineating many of the resource

issues.�

“Partnering, Partnering, 

Partnering” from pg. 3
Where Water Sits In
Bedrock
Wells drilled into bedrock (often
called “artesian wells”) receive
water from a network of fractures,
which are areas in the bedrock
where the larger, overall mass of
the rock have been disrupted.   In
some cases, the disruption has
been caused by movements of the
earth itself (such as from earth-
quakes and glaciers), and in other
cases, small fractures are made
larger by the slow, steady flow of
water within the earth over mil-
lions of years.   

Fractures are not uniformly dis-
tributed, and in some types of
rock (shale, slate and schist, for
example), there may be very few
fractures capable of providing
municipal, agricultural, and even
domestic water supplies.   Where
the type of bedrock generally has
unsuitable fracturing, such as in
the Champlain Valley of New York
and Vermont, surface water sup-
plies are commonly used.
Watershed protection then
becomes of a very high priority.
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Drinking water can originate

from various sources surface

ones such as springs, streams,

ponds, and lakes or below-the-surface

sources such as groundwater wells.

Even if implementing preventative

measures to protect your sources from

contamination and vandalism cost

money, the benefits from doing so

yield substantial return on your invest-

ment.  

Know Your Territory
Knowledge of the geographic area that

supplies your drinking water is the first

step to understanding how to sustain

this valuable resource.  Surface runoff

to streams that feed groundwater and

surface aquifers can be located on

topographic maps.  Combined with

aerial photos, the contamination poten-

tial for this runoff can be better under-

stood.  The severity of contamination

can be inferred from such issues as

erosion, failing septics, road runoff,

etc.  

Delineate Key Features
Government agencies have maps avail-

able for your use in understanding

your watershed.  For example, ongoing

remapping efforts for emergency

response 911 are creating map prod-

ucts for public health and safety.

Coupled with the State Primacy’s

source water protection maps, these

offer every community accurate base

maps.  Also important to obtain from

state agencies are any geological stud-

ies whether for sand and gravel

deposits or surface fracture trends.

Most source protection maps should

include the current land use (land fills,

gravel pits, sand storage sheds).  

Potential contamination sources can

range from landfills and salvage yards

to private septic systems and waste

treatment plants.  Also on the list

should be agricultural pesticide and

fertilizer applications, hazardous waste

generators, and underground and

aboveground storage tanks.

Apply Historic and
Local Knowledge
Congratulations if you have already

obtained the first draft of source water

protection maps from your state prima-

cy. These maps can be used to incorpo-

rate or scribble facts and ideas for

field-work verification.  However, it is

the effort to integrate local knowledge

into these maps that expands their util-

ity to your community. “The old bottle

dump” or “informal landfill” can only

be identified by long-time residents.

Paramount for watershed protection is

identifying historical land use that

could be detrimental to drinking water

sources. 

Outcomes
Being aware of potential contamina-

tion source impact can reduce the

financial risk of sustaining a drinking

water resource.  If there is potential

risk, using these maps (in conjunction

with town ownership or tax maps)

helps identify who to approach with

ideas about best management practices

to minimize or to manage risk situa-

tions.  The integration of source man-

agement and risk protection may even

lead to recommendations for land pur-

chase by the community, watershed or

land management entity or the local

water utility. The end goals are to man-

age your watershed; to prioritize pur-

chases of property and to make the

correct easements, when they are nec-

essary.  

A topographic map is just the begin-

ning of understanding your watershed.

Add local knowledge and you will

have developed valuable resources for

planning for now and for the future.�

SOURCE PROTECTION IS WATERSHED PROTECTION
By Arthur Astarita, RCAP Solutions Water Resources Specialist, Northern New England

Watershed Approaches to
Protection, as identified by
the Environmental
Protection Agency

In January 2003, EPA held a forum

which focused on what are now called

“The Four Pillars of Sustainable

Infrastructure”.  These are “Better

Management”, “Full-Cost Pricing”,

“Water Efficiency” and “Watershed

Approaches to Protection”.  Watershed

Approaches to Protection relates to the

subject of this issue of From Watershed
to Well. The website below announces

that additional information will be forth-

coming, so check it from time to time.

EPA states “In addressing infrastructure

needs for the purposes of water supply

and water quality, it is important to look

more broadly at water resources in a

coordinated way. Targeting resources

towards highest priorities, permitting on

a watershed basis and water quality trad-

ing are all means of ensuring that actions

achieve the greatest benefit. An informa-

tional page on watershed approaches is

under construction.”

For more information about how this

program relates to Watersheds, see:

http://www.epa.gov/water/infrastructure/
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As a student of paleontology, I learned

that certain mollusks are coiled up

within their shells. As a result, their

organs of elimination at the end of

their digestive system end up on top of

their heads. There are probably some

advantages to this (“happy as a clam”),

but some disadvantages, as well. 

Your Neighbors and Yourself
Especially as living conditions become

more crowded, we humans seem to

behave in a similar manner - before

realizing that, in order to benefit

everyone, our upstream neighbors’

concern for their wastewater system

must be matched by our concern (on

behalf of our downstream neighbor)

for our wastewater system. Using this

logic, we can’t help but see that we all

live in watersheds, which are more

subject to geologic and topographic

control than to cultural, familial, or

economic control. So, it makes sense

to encourage the development of

watershed councils to bring informa-

tion to people about the importance of

thinking of your downstream neighbor

as much as you do of your next-door

neighbor.

Work We Can Do
Having grown up in a mill city in

northeastern Massachusetts, and drunk

treated water taken from a river that

not only had passed through but also

been used by cities upriver — I have a

self-interested fondness for the Clean

Water Act. It has certainly made a dif-

ference in the quality of life for cities

upstream and downstream, everywhere

in America. It did so in the span of

only a few decades, and has removed a

major source of threat to our health. 

There still remains work to be done,

however. One of the most important

issues is how we might better clean up

storm water runoff that comes from

streets, parking lots, lawns, and agri-

cultural fields and puts substantial con-

tamination into our watersheds. In this

era of the Clean Water Act (which

thankfully has always been re-author-

ized), Best Management Practices

(BMPs) have been developed to help a

variety of stakeholders prevent pollu-

tion. The US EPA has published a list

of BMP actions that you, as a con-

cerned citizen, can take.  To learn

more, please go to:

http://cfpub.epa.gov/npdes/stormwa-

ter/menuofbmps/index.cfm.  The EPA

website includes the BMP list and

offers ample advice on how to put

ideas into practice.

Everyone is a stakeholder, especially if

you are someone who manages an area

where a significant amount of

stormwater runoff may occur (for

example a construction site, a farm

field, a large parking lot, or a munici-

pal vehicle lot). Please take a moment

to review the BMPs – and implement

what you can.

Creating a Cascade Effect
Just putting in place a few of the BMP

measures for your particular situation

can have ongoing benefits. Each rain

event will have cleaner runoff, and that

source of pollution will be eliminated

from the environment. The benefits

have a cascading effect, not only in

your community, but in the watershed

downstream from you. If we think in

terms of watersheds, then the good

results from the Clean Water Act will

continue to benefit Americans well

into the future. �

IN THE END, WE ALL LIVE DOWNSTREAM
By Robert E. Morency, Ph.D., RCAP Solutions Water Resources Specialist

Storm Drain
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Talk about extreme weather! First,

rain-swollen rivers flooded dozens of

New England towns last October.

Then, in the past several weeks, one of

the driest spring seasons in decades

transformed into two weeks of heavy

rainfall, causing major flooding in

northeastern Mass. and portions of

southern New Hampshire and Maine.  

Can our natural environment keep pace

with such extremes? The answer may

be “yes,” so long as we keep wetlands

around to help mitigate the effects of

extreme weather.

In the Beginning…
This story begins

in the upper

reaches of

every water-

shed in New

England.

Nestled there

are small,

sometimes

almost imper-

ceptible, wet

pockets and tiny

rivulets - referred

to by scientists as headwater wetlands.

It’s a grandiose name for a modest

resource, especially given their history

of being unnamed, under-mapped, and

generally overlooked. But appearances

can be deceiving, and these little

ecosystems often provide a value dis-

proportionate to their size.   

Consider how critical small headwater

wetlands are to the healthy functioning

of downstream rivers and lakes,

including the ability to provide natural

flood control. When headwater wet-

lands are left in their natural state, they

store enormous amounts of rainwater,

runoff and snow melt. 

Creating Buffers 
Against the Elements
During severe storm events, headwater

areas and wetlands adjacent to a river’s

edge detain storm runoff, temporarily

storing floodwaters and slowly releas-

ing them downstream. Dense wetland

vegetation also provides enough fric-

tion to slow the flow of water entering

an already-swollen riverway. The com-

bined action of storing and slowing of

floodwater lowers flood heights,

reduces velocity, and minimizes dam-

age to downstream communities.  

Conversely, the

water-storing ability

of headwater wet-

lands during high

flows can also

help quench the

thirst of water-

starved streams

during drought.

Water in

streams and

rivers comes

from several sources,

including water held in the soil, runoff

from precipitation and ground water.

When we have a dry season, as much

as 95 percent of a stream’s flow may

come from ground water. Here’s where

headwater wetlands come in handy:

these many small upstream wetlands

have the largest surface area of soil in

contact with available surface water -

providing the greatest opportunity for

water to soak into the ground and

recharge ground water supplies. As

water levels in streams and rivers

begin to drop during the summer

months, water stored in adjacent head-

water wetlands is released slowly into

the stream and river system, maintain-

ing healthier flow levels for fish and

boaters alike.  

Other Benefits to Safeguard
Wetlands provide valuable ecosystem

services to society, offering key habitat

to wildlife, enhancing our landscape

with their natural good looks - and

they do it all at no cost to taxpayers.

Of course, wetlands can only do so

much without our cooperation. 

When we develop previously

untouched land, we also increase

impermeable surfaces - such as roads

and parking lots – meaning that more

precipitation runs off directly to rivers

and streams, rather than soaking into

the ground.  This short-circuits the

ground water recharge process. By

eliminating wetlands, we allow more

water to flow rapidly downstream,

leading to more intense and frequent

flooding conditions such as those

we’ve experienced within the past

year. 

Why not take advantage of the free

flood protection afforded by wetlands?

Let’s protect our remaining wetlands in

New England so they may continue to

protect us.�

More information on wetlands 

in New England is available at: 

epa.gov/region1/topics/ecosystems/

wetlands.html

Robert W. Varney
is the regional
administrator of
the U.S.
Environmental
Protection
Agency’s New
England regional
office.  This article
has been reprinted
by permission of

US EPA Region 1 and first appeared
as an op-ed editorial on June 7th,

2006, in the Conway (NH) Daily Sun. 

WETLANDS CAN HELP REDUCE FLOODING
By Robert W. Varney, Administrator, U.S. Department of Environmental Protection, New England Regional Office
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In thinking about how I wanted to
introduce myself to the readership of
From Watershed to Well, being the new
communications director here, I knew
that I did not want to just do a litany of
my professional accomplishments.  I
also wanted to share with you my per-
sonal commitment to protection of the
environment — and particularly the
watershed.  So let me give you a quick
overview of my background, and then
tell you about what has been happening
in my pond in Maine for the past three
years.

What Brought Me Here
I very happily joined RCAP Solutions
in May of this year, coming to Gardner
from Washington, DC, where I had
served for eight years as the assistant
vice president for communications for
a national hospital trade association.
Earlier in my career, I had worked in
marketing and communications, for
more than 16 years, for a Fortune 50
company, and had done stints as execu-
tive director of a community based
health services organization in Maine
and as a municipal police officer in
Maine.  I believe that each of those

experiences prepared me well
for the challenges of develop-
ing and running a world class
communications function for
RCAP Solutions.

Now, let’s talk about my
pond.  

Lake Bandini
Three years ago I purchased
a year-round log cabin on
about 3.5 acres of cleared
land, completely sur-
rounded by early nine-

teenth century stone walls,
in southern Maine’s rural York
County near the New Hampshire
state line.  On the property is a
small pond, about 25 feet long, and
at its widest, about 6 feet across. It
is shaped roughly like a kidney
bean.  Maybe it is not technically a
pond, maybe it is just ground water
filling a man made space (I found a
nearly-new water pump in it), or
maybe a vernal pool that somehow
has become a pond.
But I call it “my pond.”
(My adult children call
it “Lake Bandini,” but
don’t ask me why!)

The pond lies at the
edge of my front field,
about 75 feet out from
the cabin and at the
bottom of the hill upon
which the cabin sits.
The first summer that I
was in the cabin, 2004,
the pond was a blight
on the property.  The water was
muddy, brackish, and except for some
cattails, all but lifeless as far as I could
tell.  There were a few frogs, but they
didn’t seem to stay the summer.  The
water always smelled, well, like some-
thing gone bad.

HOW I SAVED LAKE BANDINI FROM EXTINCTION
and Met My First Hummingbird Moth

By Skip Moskey, RCAP Solutions Director of Communications

Then during my second summer,
2005, the pond looked a little more
lively.  Some new plants emerged
from the bottom of the pond, the
water looked clearer, and the frog
population grew and stayed longer.
Now this summer, 2006, the pond is
alive and thriving.  There are several
new species of water flowers, the
frogs have grown large and fat from
eating mosquito larvae, and the water
is so clear one can see the bottom of
the pond.  

Less is More
I’ve decided proudly that my pond
has become its own self-supporting
eco-system, and is promoting the hap-
piness of other flora and fauna.  Late

Frogs live Frogs live 
happily withhappily with

Lake BandiniLake Bandini

Do Do 
you you 

know know 
this this 

moth?moth?

Hummingbird moth



this spring, for the first time ever, a
wood duck touched down in the
pond for a few minutes, flew off,
and then returned to take up resi-
dence in the pond for a day, feeding
happily on pollywogs.  For the first
time in three years, I have seen chip-
munks scurrying in the rock wall
about 30 feet from the pond; for the
first time, I’ve seen (and smelled)
skunks in the field.  The variety of
moths that appear nightly has
increased geometrically with each
improvement in the
pond, and many
species that I’ve
never seen before
have begun appear-
ing, including one
that looks like an
owl when its wings
are spread their full
7-inches across,
and a moth (seen
feeding on flowers in the pond) that
mimics the appearance and behavior
of hummingbirds, called variously
the sphinx, hawk or hummingbird
moth – specifically the Snowberry
Clearwing Hummingbird Moth
(Hemaris diffinis).

Why all this
change in my
pond, and in the
flora and fauna
of my three
acres?  I can’t
be sure, but I
think it is
because I’ve
gone “chemical
free.”  When I
bought the
property, I was
determined not
to use any pes-
ticides or chem-
icals anywhere

on my property (with the sole excep-
tion of poison ivy control).  From the
start, I was concerned about safe-
guarding the purity of my well water
and the integrity of my septic system.
But seeing the unintended improve-
ments in the pond’s eco system, I

now believe that the previous
residents must have used lawn
chemicals, pesticides, and – in
the winter – salt or de-icers (I
found evidence of these in con-
tainers left behind in the barn,
sheds, and cellar) on driveways,
vehicle windows, etc. that dis-
rupted the nutrient balance of
the pond when the runoff
washed down the hill and into
the pond.  

By eliminating chemical pollu-
tants on my property, I have
safeguarded my water supply,
and provided a welcoming place
for the friends, flora, and fauna
who happen to be in the neigh-
borhood.  So the moral of the
story is: Not only does charity
begin at home, but so does pro-
tection of the environment.�
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Lake Lake 
Bandini Bandini 
and the and the 
meadowmeadow

Skip Moskey

YOU CAN PROTECT YOUR WATERSHED
• Keep litter, pet wastes, leaves, and debris out of street gutters

and storm drains--these outlets drain directly to lakes,
streams, rivers, and wetlands.

• Apply lawn and garden chemicals sparingly and according
to directions.

• Dispose of used oil, antifreeze, paints, and other household
chemicals properly, not in storm sewers or drains. If your
community does not already have a program for collecting
household hazardous wastes, ask your local government to
establish one.

• Clean up spilled brake fluid, oil, grease, and antifreeze. Do
not hose them into the street where they can eventually
reach local streams and lakes.

• Control soil erosion on your property by planting ground
cover and stabilizing erosion-prone areas.

• Encourage local government officials to develop construction
erosion/sediment control ordinances in your community.

• Have your septic system inspected and pumped, at a mini-
mum, every 3-5 years so that it operates properly.

• Purchase household detergents and cleaners that are low in
phosphorous to reduce the amount of nutrients discharged
into our lakes, streams and coastal waters.

www.EPA.gov/owow/nps/whatudo.html

Unidentified moth
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If local governments identify manage-
ment units, based on watersheds or
some other natural geographic feature
that make sense to them and in so
doing meet objectives of other poten-
tial partners, their job in developing
sustainable communities will be easier,
less costly, and more agreements will
be lead toward a supportive steward-
ship ethic.

Once upon a time, local governments
depended on so-called “higher levels”
of government to improve the quality
of life at the community level.   In
those days, federal and state govern-
ment agencies arrived on the scene,
ordered a prescribed fix, and walked
away — leaving a bag of money to
remedy the problem.   Take heed!
Just as many northeastern communities
are maturing, the money to help
restore and/or replace needed infra-
structure is drying up.   Yet, those
same federal and state agencies cer-
tainly have expectations — that local
initiatives will solve the problems.   
It pays to be “pro-active”!

Acknowledging 
There is a Problem
Many local governments want to wait
until the problem is so acute that they
must act.   Others wait (and sometimes
for a long while) for someone to tell
them what to do.   Some communities
prefer to meet the letter, but not the
intent, of the law.   There are others
who want to see the BIG picture, the
whole problem, and then develop a
management program that not only
solves the apparent problems but
solves anticipated problems and han-
dles anticipated regulations (for exam-
ple, those related to storm water
runoff).   

“Indicators” of certain problems show
up in pollution measurements gathered
at monitoring points along streams or
in watersheds.   Through benchmark-
ing, changes in these measurable indi-
cators (e.g., pathogens, nutrient chemi-
cals and biotic life) are like report
cards and early warning signs.   They
can be the new yardstick by which you
measure progress or eliminate negative
impacts of your growth and prosperity.
They can be focused on issues that you
have in your community or watershed.   

Watershed groups are training volun-
teers to collect water samples across
Pennsylvania, and other states.   Their
partnership can shed light on problems
before enforcement action is triggered.
Awareness is the first step in a journey
toward sustainability.

First Things First 
Local governments need to demon-
strate leadership and identify the
appropriately sized watershed that is
manageable at the local level.   Thus,
setting the boundaries will allow other
partners, such as service providers,
civic groups and state agencies, to
come and assist you to develop plans
and management tools — plans and
tools that help you, rather than burden
local government with unnecessary
work and reporting.

Working with Others
A collaborative process will promote
win/win results and avoid putting your
community in a situation where con-
flict resolution will be needed.   Does
it not make sense to form a manage-
ment unit that has the professionalism
to identify, prioritize, and address the
issues, or should you abdicate your
responsibilities to the county agencies?
Shouldn’t local governments sharing a
watershed merge resources with other
local governments, and form councils
of governments (watershed councils)?   

An Educated Public Makes
Informed Decisions
In a country like ours, people need to
be educated about the overarching
issues, and learn about a variety of
well thought-out strategies.   Then they
need to be empowered with the
responsibility to make choices.   State
and federal government, county gov-
ernment, large watershed organiza-
tions, utilities and financing agencies
all can be partners, but to achieve citi-
zen buy-in and support, decisions need

WATERSHEDS AS A GEOGRAPHIC
“MANAGEMENT UNIT”

By C. Jeff Allio, RCAP Solutions Water Resources Specialist, PA

Try to learn about
your problems

before being cited
with an

Administrative
Order 

An engaged public can be an educated public
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to be made at the municipal or sub-
municipal level.   

Who are your partners in assisting you
with outreach educational programs?
How should the local management
group relate to a local planning board?
It makes sense to think about these
types of management issues before
deciding to be a rural resource area or
a growth area as suggested in compre-
hensive planning amendments.

Watershed planning and management
allow local governments to address all
of their environmental concerns in
small groups.   Flexibility of merging
resources with neighbors (neighboring
watersheds) as your programs get more
complex and require more professional
support makes more sense than work-
ing on a county level where water
flows in different directions.   It could
save you money in the long run by
avoiding duplication of effort.

Being Pro-Active
Here are some actions steps for your
watershed stakeholders to consider:   
1. Contact a service provider (consult-

ant, regional planning commission,
an organization such as RCAP
Solutions). Ask them to assist you
in developing a comprehensive
environmental policy for your

municipality.
2. Hold a public meeting and

announce the environmental policy
in draft form.   Invite stakeholders
to comment on the policy, which
should include a vision statement
on making continuous improve-
ments toward a sustainable environ-
ment.

3. When a final environmental policy
is approved, announce a strategy of
educating local citizens on how
they can assist in implement-
ing the policy on a micro-
watershed level.   

4. Assess all resources and
issues in each micro-water-
shed.   Select a volunteer
leader to be liaison from
the Environmental
Advisory Committee to
their municipal board. 

5. Over time (3 years is
not unusual) develop
priority lists of issues
for each management
area, set long term
goals, and select one
of the five manage-
ment strategies to
meet those goals.   

6. After the three
year time period,
in Pennsylvania
initiate an Act
537 Official
Plan or its
equivalent in
your state.

Creating Success
This “slow” micro-watershed approach
will build trust, identify stakeholders,
identify resources in the community,
and save you money.   You will most
likely end up with an infrastructure
system that is appropriate for the goals
and the culture of your community.
Sometimes user fees can serve as
matches for grants from other agencies
to address additional planning and
watershed issues.   Often you can
leverage larger grant dollars from state
and federal agencies and foundations

by keeping track of in-kind service
from high school student projects, col-
lege interns, watershed organizations.   

Be informed, be organized, act cooper-
atively — and you will soon be devel-
oping management units that make
sense for the goal of developing sus-
tainable communities!�

Sedimentation and other testing can disclose
whether you are or are NOT at risk

Information comes in 
many forms, including 

materials and assistance
from RCAP Solutions
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I receive calls on a regular basis from

communities seeking relief from the

rising cost of wastewater treatment.

The cost of water quality and health

protection is becoming prohibitive for

more and more small communities.

Seeking Cost-Effective 
Solutions
One option that offers a viable, more

affordable alternative is decentralized

wastewater management (DWM).

DWM can reduce costs by eliminating

at least some of the expensive central-

ized facilities that are usually con-

structed to achieve water

quality protection. 

A typical scenario in a

rural area may

include a

small, cen-

tralized sys-

tem (likely a

“package

plant”) in a

thickly set-

tled vil-

lage, and

cluster or

individual

on-lot sys-

tems (with

or without a stream discharge)

for those properties that cannot

cost-effectively connect to a cen-

tralized wastewater plant.

By eliminating large centralized facili-

ties, construction costs can be slashed,

sometimes by 50 percent or more.

Much of the cost savings is achieved

by eliminating expensive sewer lines,

lift and pumping stations, etc.

MANAGING THE COSTS OF WATERSHED PROTECTION —
A POSSIBLE SOLUTION: DECENTRALIZED WASTEWATER MANAGEMENT

By Donald Schwartz, RCAP Solutions Regional Manager, Pennsylvania & New Jersey

Operational savings are also achieved

by eliminating or reducing some of the

high costs of operating a centralized

treatment facility, as well as the cost of

maintaining miles of sewers. 

What Does Decentralized 
Wastewater Management 
Look Like?
DWM can take many forms, ranging

from simple management scenarios

(e.g., setting up a community septic

tank pumping schedule) to regional

construction and management of com-

munity and individual systems by a

management entity, such as a sewer

district. There is no single best option

for DWM; advice and guidance can be

obtained from staff of the RCAP part-

nership; state and federal regulatory

officials; and consultants. In

Pennsylvania, RCAP Solutions is

encouraging DWM planning on a

watershed basis, involving multiple

communities and crossing municipal

boundaries.

How to Fund This?
Federal and state funding for DWM

may be available if the borrower is

able to demonstrate a management sce-

nario that guarantees the facilities will

be properly maintained over the life of

the loan, and that the loan repayment

can be similarly guaranteed. Funding

can vary on a state-by-state basis, and

communities should contact their state

and federal funders if they are contem-

plating a DWM option.  In some situa-

tions RCAP Solutions may be able to

assist.  (See sidebar.)

In the 1980s I worked for the Indiana
Department of Environmental
Management and reviewed wastewater
planning documents. Communities at
that time were routinely offered grants
of over 50 percent to construct waste-
water collection and treatment facili-
ties. When systems included “innova-
tive and alternative” (I&A) technolo-
gies, grants of 80 to 90 percent were
possible. I can remember one commu-
nity that refused funding because they
would not accept a 90 percent grant
and the resulting user rate of
$12 per month. 

The Good Old Days 
are Over
Twenty years later, com-

munities are being hit

with a nasty double

punch. Grant funding

for all programs is

being cut as the fed-

eral government

struggles with budget

reductions and increas-

ing program costs.

Simultaneously, the

cost for con-

struction is

escalating rap-

idly, as the

price of energy

and materials has

jumped significantly in the past few

years. As a result, user rates – particu-

larly for new systems—are exploding.

As we look at watersheds and water-

shed protection, wastewater manage-

ment becomes an important part of the

equation.
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Maintaining Your 
Community’s Character
Eliminating sewers will help to

ensure that a community maintains a

rural character, if that is desired. As

the saying goes, “if you build the

sewers, they will come.” Additionally,

by its very nature, DWM will require

and encourage a greater involvement

by local citizens in wastewater treat-

ment and water quality protection.

Paying a sewer bill requires no

thought about where the waste goes

once a toilet is flushed. Having a

cluster system shared among neigh-

bors, or a single-family discharge sys-

tem that is monitored monthly by a

sewer district employee, certainly

puts a face on water quality, and may

make a resident think twice about

what is being sent down the drain.

However, implementing DWM

requires a strong commitment on the

part of local government officials

because they will be involved direct-

ly with the installation and mainte-

nance of treatment systems on pri-

vate property.

In a Nutshell
The 1980s are over, and so are the

days of big hair and big grants. If

communities are serious about water

quality and health protection, they

need to give DWM a chance. There

are simply no inexpensive, “flush

and forget” solutions anymore.

RCAP Solutions can help you, so

please give us a call.�

DIAGRAM comparing decentralized and centralized wastewater systems — taken from

Handbook for Management of Onsite and Clustered (Decentralized) Wastewater
Treatment Systems, US EPA, Office of Water, document PA 832-D-03-001, February

2003, page 16.

Small on-lot wastewater system

Organizations that 
may be helpful
The Consortium of Institutes for
Decentralized Wastewater
Treatment often referred to as “The

Onsite Consortium”, is a group of

Educational Institutions cooperating

on decentralized wastewater train-

ing and research efforts. The

Consortium also includes people

from educational institutions, citi-

zens groups, regulatory agencies

and private industry.

http://as01.ucis.dal.ca/cidwt/

The Consortium is working to pro-

vide curriculum that will provide

educational opportunities for citi-

zens, decision-makers, regulators

and consultants and will expose

university engineering and science-

students to decentralized waste-

water treatment options. An inter-

national effort is being coordinated

to focus and encourage research and

education about decentralized

wastewater treatment.
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In August, 2005, we lead a discus-

sion of housing issues facing rural

America at a policy conference

hosted by RCAP Inc.  The discus-

sion centered around four key

issues: affordability, financing, laws

and regulations, and education and

training. Because these same issues

are relevant to water and other

environmental issues in rural areas

– and are reflected generally in sev-

eral of the articles in this issue of

Watershed to Well, we

provide here

a brief

overview of

each of these

concerns, as a

way of show-

ing the inter-

connectedness

of different

aspects of com-

munity develop-

ment in rural

areas.

Affordability 
The rising cost of land and building

materials has created enormous

problems for homeowners and

renters in the countryside, often

preventing even middle income

families from owning or renting in

the towns they call home.

Working-class families and those

on fixed incomes are hard pressed

to find decent rental housing or

maintain the homes they own.

With the slow down of Federal and

state monies, it is becoming much

harder for young families to find

suitable starter homes and for older

homeowners to keep up their

homes.  For many rural residents,

time seems to have gone back to an

era when rural poverty was the

norm, and when many were at the

mercy of unscrupulous banks and

finance companies.  It is a tough

time for folks in rural areas who are

trying to maintain a decent standard

of living – which

includes a home

they can own and

maintain.

Financing  
One of the

biggest obsta-

cles that

rural fami-

lies face in

trying to

buy their

own home is

predatory lending.

Families with good credit but lower

income often find themselves deal-

ing with the sub prime lender mar-

ket as their ability to raise a down

payment or present collateral dwin-

dles.  In some areas of the country,

the loss of good manufacturing jobs

that had sustained generations of

hard working families has exacer-

bated the problem.  Homeowners

on fixed incomes are often forced

to sell homesteads that have been in

their family for generations because

they are unable to access affordable

credit.  With financing all but

impossible to get, even for neces-

sary repairs and improvements,

many are forced to sell, since their

only wealth is the land on which

their homes sit.  Land values con-

tinue to rise as do taxes on that

land, creating additional pressures

and unfavorable outcomes.  For

example, once sold, a family farm

is often subdivided, and new,

expensive single family and resort

homes are built on land that once

supported affordable housing.

These are new homes that many

locals can never hope to purchase. 

Laws and Regulations 
Zoning and building codes are

problematical, in that they often

exacerbate the shortage of afford-

able housing, rather than improve

it.  For example, codes may

require over-building, which adds

significantly to the cost of hous-

ing.  Exclusionary zoning and

unrealistically large lot size

requirements are forcing even mid-

dle income homeowners out of

certain geographic areas.

Government policy such as “snob

zoning,” over-restrictive codes,

and smart growth anti-sprawl ini-

tiatives impact our communities,

but the results of such policies are

rarely studied until the damage has

been done. 

On the rental housing side, gov-

ernment guarantees for the devel-

opment and maintenance of low

and moderate income units are

harder than ever to negotiate.

Snob zoning and prepayment of

government mortgages decrease a

HOUSING ISSUES IN RURAL AMERICA
By David Anderson, RCAP Solutions Housing Specialist and Carl H. Allen, Jr., RCAP Solutions Executive Vice President
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community’s ability to house many

of its residents.  Low and moderate

income complexes are bull-dozed

to create shopping malls and golf

courses, and rural renters may be

forced to make the same choice that

many of their ancestors made when

they were forced by economic con-

ditions to move to the city.

Education and Training 
Years ago, a jewelry store in

Hartford, CT had as its slogan, “An

educated consumer is our best cus-

tomer,” and the same holds true for

housing consumers.  They must

become economi-

cally literate and

understand how to

use credit, insur-

ance, and banking

in order to be

fully participato-

ry in the home-

ownership

process.  They

need both pre-

purchase and

post-purchase

education. We

need to stress

credit repair and explain to those

entering the homeowner and rental

markets how to create and repair

credit, as well as stressing how

delayed gratification and good

preparation can save many

from heartache and disap-

pointment.  

Note: A free copy of the
full report from which this piece is
excerpted is available in the
“Advocacy” section of the RCAP
Solutions website,
www.rcapsolutions.org. 

A watershed is a geographic area of land across which water,
and the sediments and dissolved materials it contains, flow on
their way to a single common outlet -- a stream, lake or river.
Watersheds are natural systems that link the land and water resources and the living
organisms, including people, within its boundaries. How we live on the land affects the
quality and quantity of water resources within the watershed. 

The Pike County Natural Resource Center, Pike County Conservation District, Hawley, PA

Halcottsville, NY
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