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M NUTES TAKEN BY:
Ali son Mahoney - Court Stenographer
Donna Barrett - Court Stenographer

(*THE MEETI NG WAS CALLED TO ORDER AT 10: 10 A M *)

CHAl RVAN BI SHOP

Wel come to the special neeting of the Suffol k County Legislature's
Conmittee on Environnment, Land Conservation & Planning. Please rise
for the Pledge of Allegiance to be |ed by A ison Mahoney.

Sal ut ati on

| aminformed that Legislator Crecca is on his way. Legislator
Caracciolo, who is the Vice-Chairman of the commttee, is represented
by his staff this norning, Lisa Keys who is to ny left, he will be
here this afternoon. Legislator Fields will be joining us later this
norning as wel | .

One of the nost critical issues facing Long Island's future is the
quantity and quality of our ground water. W have all been witnesses
to the recent and seeningly unendi ng heat wave, which we have today as
wel | . Over the past few weeks cones a drought alert for New York City.
Long Island residents assune that because we draw our water from
beneath the ground that it exists in a never-ending supply, but we are
on the sane | and nass as Brooklyn and Queens and Nassau and if we | ook
at the history of those jurisdictions, at one tine they drew their

wat er from beneath the ground and through overdevel opnent they have
been forced to bring in their water from Upstate.

So as Chairman of this committee, | have asked a prestigi ous panel of
experts from around Long Island who have a passi on and know edge for
the issue of our ground water to di scuss whether the ground water
supply in Suffolk County is, in fact, inexhaustible; and if it is not,
what policies should government be undertaking to preserve our ground
water so that it exists a hundred years fromnow and 200 years from
now as well. It is ny hope that these hearings will provide that
information for the long-termviability of our water supply,
especi al | y questioning whether the water supply can sustain the
current rate of devel opnent.

So | have invited and pl eased to have received acceptances from
representatives fromthe Citizens Canpaign for the Environment, the
Sierra Club, the South Fork G ound Water Task Force, the U.S.

Ceol ogi cal Survey, the Suffol k County Water Authority, the Suffolk
County Departnent of Health, the Long I|sland Regional Planning Board
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and Stony Brook University. Obviously it's a conplex issue and one
that requires a great deal of tine. This comrittee will be neeting
for the next two days to consider these issues.

So with that, | would ask that our first witness, presentation by
Sarah Meyland. She's the Executive Director and General Counsel for
Citizens Canpaign for the Environnent, she's al so professor at New
York Institute of Technol ogy. Sarah? She is joined by Laurie Farber
fromth Sierra dub.

MS. MEYLAND:
Thank you. |It's a pleasure to join you today and | want to thank you
for convening these two days of hearings to discuss a very, very

important issue for all the residents of Suffolk County and really the
residents of Long Island as a whol e.

My nane is Sarah Meyland, |'mthe Executive Director of Citizens
Canpaign for the Environment, as you just indicated. | would like to
share with you ny curriculumvitae to denonstrate ny professional
credentials. | have been doing water resources for Long Island for
the last --

CHAI RVAN BI SHOP:
Pull the microphone cl oser.

MS. MEYLAND:
Is that better?

CHAI RVAN Bl SHOP:
That's better.

MS. MEYLAND:

Very good. | have been doing ground water and water resources work on
Long Island for over 20 years and | have professional degrees in

Envi ronnmental Law, Water Resources Managenent, QOceanography and Mari ne
Zoology. And |'mjoined by Laurie Farber

M5. FARBER:

I am Chair of the Long Island Sierra Club. | actually have a degree in
Envi ronnmental Science and | have taught Environnental Science at the
col I ege | evel.

M5. MEYLAND:

WAt er has obviously been in the news quite a lot lately and | believe
that in the these two days of hearings you are going to hear a | ot of
information, sone of it may not agree with what other people are
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sayi ng so you nmay see sone divergence of opinion. | think that ny
role and Laurie's role here as the first people to speak is to
basically offer the big picture to start with and try to put this

i ssue into perspective and then give you some of the details that we
think are very inportant to your consideration on this issue.

And | hope that you will understand that the people who have, for the
l ast 20 plus years, reconmended to the public and to everyone that the
wat er supply on Long Island is finite, is vulnerable, is fragile, it
can be | ost, have been the ones who have unfortunately been proven to
be the ones correctly portrayi ng how the ground water system worKks.
And so what we will be doing today is to talk about the | essons of the
past and how they informus on what is likely to happen to Suffolk
County today and in the future. And | hope you will take some of this
to heart as we go through the information.

I have some slides that I'd like to show you and this is one of those
situations where a picture is worth a thousand words. And we al so
have sone press packets to share with you.

CHAl RVAN BI SHOP
You are going to use the projector. Just grab a m crophone over there.

M5. MEYLAND:

So | think that this is actually the question that nost people are
concerned about and interested in which is really how long is our

wat er supply going to last on Long Island and in Suffolk County. |
don't think anyone has an absol ute answer to that question, but I
think that fromwhat you' re going to hear today and tonorrow you wl |l
actually start to get a very inforned sense of how | ong we have and
what the steps are needed to be taken to protect our supply.

This isn't just an issue that is being considered in Suffol k County
and New York State, this is an issue that is actually being considered
all across the world. And the answer is that worldw de, water is
becomi ng a very inportant conmodity, is becom ng nore and nore scarce.
And as you can see on this U S. News and Wrl d Report cover which is
just fromlast week, or actually this week, Mnday, August the 12th,
the future is costly, dirty and scarce, and hopefully we can avoid
sone of that here in Suffolk County.

I"d like to start by looking at the big picture because actually the
big picture is going to have sone ranifications for us here on Long

I sl and regardl ess of what we choose to do in the future. As you've
probably seen in the press and extensively in a lot of different nedia
coverage, the Earth is changing and one of the things that is
happening is that a lot of the fresh water that is stored in ice
deposits is nelting and beconmi ng water again, liquid water, and that
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has inportant ramfications for us here on Long Island.

If we [ ook at what had happened in the 20th Century, we know t hat

gl obal tenperature has been rising. W know that both the polar ice
deposits and glacial deposits are nelting, and you've certainly heard
reports about the ice shelf and the Antarctic falling into the ocean
and now in the sumer in the Arctic, the Arctic Ccean is ice-free and
you can sail around up there. As a consequence, sea level is rising
and in the 20th Century sea | evel rose on average about six inches,
half a foot; that is nmuch nore than it had risen in the | ast severa
thousand years prior. And additionally, there are many nore severe
storns that are affecting not only the United States but countries al
over the world and this trend is expected to continue.

So what is the coming century going to look like? WlIl, the nost
conservative estimates are that sea level is likely to rise severa
nore feet, probably as much as three feet. And if this three foot
rise actually occurs, the projections are that along the coast |ine of
the east coast United States and the gulf of Mexico, the coast |ine
itself will probably receive sonething on the order of one nmle. So
here we are an island, if we saw a one nile decrease inland of our
coastal areas, that would have a significant inmpact not just on the
wat er supply itself but on our quality of life as well. Ninety
percent of the ice is in the polar regions and 10% of the ice is in
areas like Geenland. Now, Geenland ice is also starting to nelt and
the ice deposit in Greenland is over a nmile thick. And the projection
is that if all of the ice in Greenland, which is much nore vul nerable
to nelting than say the Antarctic, if all of that ice were to nelt in
this century, sea level rise would be 23 feet. And if that should
actually cone to pass, then what we're tal king about here today is
really noot because it would be a catastrophic inpact on Long Island.

4
What's going on with aquifers around the world? Well, world-w de, not
just here on Long Island, water tables and aquifer systens everywhere
on every continent are starting to be -- are falling because our water

use i s outrunning the sustainable yield of the aquifers. This
phenonenon is especially pronminent in the last half of the |ast
century and that is primarily because of our ability to get so much
wat er out now with the punps that have been devel oped in the [ast 50
years or so. We can actually pull much nuch nore water out of the
aqui fers than precipitation can replace, and so that's why we're
seeing this depletion problemall over all parts of the gl obe.

Now unfortunately, even though we are in a drought situation here on
Long Island and we have a long history of water quantity issues, the
nmedi a usual | y has been portraying our water system here on Long Island
as flush, lots of water, no problem Even as the rest of the world or
the rest of the east coast is suffering a drought, we on Long Island
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are sonehow i nvul nerabl e to such inpacts, even though here the
Henpstead Lake is actually nothing nore than a nud puddle, and this is
a photograph from several nmonths ago, now it doesn't even have the
puddl e there. However, at the sanme time we see headlines like this
where certain wells in Suffolk County are, in fact, being inpacted by
the lowrain fail, neaning that the water table has declined bel ow the
screen of the well and the well has run dry. And so obviously both
stories can't be correct and both stories aren't correct.

Basically, just to backup and explain how the ground water system
works. Al of the water that's in the aquifer systemthat is fresh
wat er has gotten there through precipitation. And you may recall that
the glaciers were Long Island and stopped on Long |sland about 10, 000
years ago and since then the aquifers have been filling up and nuch of
the water in the deep parts of the aquifer is actually thousands of
years old. And so all of the fresh water that's in the ground is
there because of precipitation slowy filtering dow to the sandy
soils and collecting and being stored in the ground water system

Because we're dealing with a resource that is hidden fromview, we
tend to have to rely on snapshots of how the ground water system works
and what the aquifer |ooks Iike. And the acquifer is really a
formation of three |arge layers and a nunber of smaller subsets of the
overall system And these are layers |like a | ayered cake except that
they're tipped so that up here along Long Island Sound, the formations
that hold the water are thinner and they sit over a bedrock formation
that does not store water. And as you get -- nobve towards the south
side of the Island, the formations becone |arger and | arger and
therefore are available to store nore and nore water.

There's a long line of hills, it runs down the center of Long Island
that are remant of glacial activity and these hills are very

i mportant because they create high elevation in the acquifer system
because the water |evel nounds up beneath them And so where we all
understand the process of water running down hill and so basically the
hi gh el evation here in the center of the Island creates the force
necessary to nmove the water through the acquifer systemand out toward
the shoreline. And then when you get toward the shoreline, the fresh
water and the salt water neet and that's called the salt water
interface. And one of the critical issues is to try to keep that salt

wat er boundary as far off shore as possible, because as it nopves on
shore it replaces fresh water in the system and obvi ously then we have
| ost that area as an area for usable fresh water needs. And you can
see that this is a circulating process so that as water is comng into
the systemwater is also going out of the system and we call that
basically the hydrol ogic cycle.
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And | think all of you are probably famliar but I'll just nmention it
again. The three main formations, the top nost formation is the upper
glacial, that's where the water first enters the system below that is
the primary formation which is called the Magothy and it's the | argest
and holds the largest quantity of water. So the Magothy in the center
of the Island is roughly about 800 to a thousand feet deep, bel ow that
is athin layer of clay that's a couple of hundred feet thick and then
below that is a thin formation called the Loid which has the ol dest
water in it and is the deepest formation. And along the south shore
the Loid can go down to depths of 1,500 to 2,000 feet.

So in the natural systemwaters coning in through precipitation

wat ers goi ng out through off shore flow and streans and so forth and a
certain anmount of -- a significant anbunt of water is in storage. And
of course we humans, now that we've conme here to live on the Island
are participating in that recycling process as well and so we

di scharge waste water to the ground and that becones part of the water
systemitself, although the quality is degraded. W are extracting
wat er out through water supply and other needs and we di scharge sone
of the water off shore through our sewer systenms. W've al so got
streans that are discharging water off shore and so we are
participating in this cycling process except that our inmpact is having
and undue and very negative consequence in many parts of the Island.

From the 208 study which concluded in 1978, it becane very clear that
there was a division in how the ground water system noved water
through it and that there were sone areas that had a very significant
role to play in both protecting the quality and the quantify and that
area was identified as the central area of the Island, the centra
corridor of the Island and it was given the nane deep fl ow recharge.
And the concept was that as water entered this high area, this spine
across the length of Long Island and got into the system water that
cane into this deep recharge area actually fed all of the ground water
| ayers. Whereas water that actually fell as rainfall around the
paraneter of the Island did not feed all three formations, and so it's
called the shallow recharge area. And so the chall enge has al ways
been to try to do everything possible to keep as nuch water going
through the deep recharge portion of the Island and to keep that
recharge as clean as we possibly could. And historically now, we know
that although the sane |land mass is still functioning in largely the
same way, it has changed over time as a response to drought and over
use and things like that, and you will be seeing sone nore slides
about that in a nonent.

So basically, if you -- if we could slice the acquifer in half and

| ook at flow patterns of water through the system we would see that
water that falls right in the very center of the deep recharge area
woul d fl ow nost deeply and flow through the entire acquifer area and
this would take a considerable amount of tine, neaning that it would
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take thousands of years under natural conditions. And as you get into
recharge closer to the shoreline, you can see that the pattern is much
shorter, the tine that it takes water to nove through the systemis
nmuch qui cker and it di scharges out through the coastal area. And so
here's the deep recharge area and these are the discharge areas al ong
the shoreline

And so just like in nost of nature, how the ground water system
responds to change is that ideally it doesn't |ike change, it |ikes
things to stay in equilibrium And when one incidence or another
occurs, that upsets the equilibrium the ground water systemis always
going to try to reestablish a new equilibriumand that's really what
we're dealing with. If we upset the equilibrium what are those
changes that are going to occur in the ground water systemthat may be
detrimental as far as we're concerned but are natural in ternms of how
nature likes to operate.

One way of thinking of the acquifer is like a bath tub, and we know
that the bath tub can hold a finite anbunt of water and that if we put
too much water in it sinply over flows. If you fill the bath tub
nearly full and you |l et some water always be draining in as you're

al ways allowi ng sonme water to | eak out of the bottom of the bath tub,
you can maintain an anount of water in the bath tub that is relatively
constant. And so the idea is that if you have an equal anmount coning
in as going out, the amount that the bath tub is holding in the
interimbasically stays the same. The chall enge, however, is can we
keep what cones in and what goes out roughly equival ent?

So the other analogy that | would Iike to suggest is that an acquifer
is like a bank. And if you could think of the acquifer systemas |ike
a banki ng network and think of all of the banks on Long Island as
bei ng owned by one entity and we have banks in every single comunity
on Long Island, and every community has to use the avail able resources
of their local bank. Now, the fact that if we added up all the noney
in all the banks on Long Island, there would be, you know, a huge
amount of noney in the bank, it's irrelevant for every conmmunity that
islimted to the amount of noney in their |ocal banks. And so in a
bank we've got noney coming in, we've got noney in storage and we've
got noney going out, and ideally we would Iike a systemwhere there's
nore noney coming into the bank than there is noney going out.

Because if you've got nore nobney goi ng out, what happens? The nbney
in storage in the bank slowy depletes until ultimately the bank goes
bust .

Well, the acquifer systemis very simlar to that. W've got water
coming in, we've got water held in storage, just |like the nmoney in the
bank, and then we've got water going out. And we've got water going
out through sewer discharges, drinking water demands, coasta
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di scharge to keep the estuaries in proper saline balance, streans

di scharging to the estuaries, a technical process called
evapotranspiration. So just like in a bank, you' ve got inflow equals
outflow, plus or mnus which is what is in storage. And just like in
a bank, if people |lose confidence in their bank and they have a run on
the bank and they start taking all their noney out, that bank is not
going to be in existence any |longer. Wiere sinmlarly, if we start
increasing all the drawouts of the acquifer system what is it going

to do; it's going to take water out of storage. The systemis going
to change and it is no |onger going to be a healthy, viable and usable
resource for us

So just froma technical standpoint, this is the essential equation;
infl ow equal s outfl ow plus or m nus what you've got in the bank.

And so when we've got drought, when we've got excessive punping -- and
remenber, it's all local. Just like there's an untold anobunt of water
in the acquifer system the demands are |ocal and so the system
responds locally. And so you can have one scenario in Port Jefferson
with its set of conditions and you can have a simlar demand on the
resource or a different set of conditions in Babylon and the acquifer
in Babyl on, the portion of the acquifer in Babylon can respond
radically differently. So it's, you know, think globally but act
locally, this is an exanple of that.

So we know that the water that comes in, the fresh water cones in as
preci pitation, we know that we get about 44 inches of rain on average
a year, half of that 44 inches goes into the ground. And in general
we assume that on average we're getting about one nmillion gallons per
day of recharge per square nile of Long Island; if we get that, we can
nore or | ess keep the systemin bal ance.

Now, the bal ance issue can be very conplicated. This is a very
conplicated diagramof a water balance, but let's just | ook at basics.
What happens if two little water is entering the ground water systenf
Well, the systemis going to want a new balance. And so what is it
going to do? Well, one thing that will happen is that the water table
will start to fall. Just like when we drain too nuch water out of the
bath tub or if we take too nuch water -- too nuch noney out of the
bank. We're depleting that water that's in storage and as a
consequence the amount of water expressed and the el evation of the
wat er table above sea level starts to fall. Secondly, because we're
surrounded by salt water, salt water will start to nove in and take
the place of fresh water in the ground water system Secondly, the
flow comi ng through the steams out into the coastal areas will start
to decline, less water is noving out through the streanms and the
streans can dry up. And usually what happens is a conbination of
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these things, depending on how radically we have changed the anount of
water coming into the system conpared with the water going out.

Now, a water bal ance is a very valuable concept. And while it isn't
sonething that is tal ked about very nuch in Suffolk County, it is a
concept that has been considered in great detail in Nassau County
because Nassau County has a history that Suffolk County ideally would
like to avoid. And every ten years or so Nassau County rel ooks at
this idea of the water budget and every ten years or so they have
tinkered with it and every ten years or so it is changed to give the
imge that things are still okay when, in fact, every ten years we've
seen that the system has been further depleted, it has further shrunk
the streans have dried up, salt water intrusion has increased. And so
they have this goal of how much can they use consunptively, how much
water is going out through the streans, how much water is being | ost
through underflow. And again, they' re always trying to get a bal ance

so that what's coming in equals what's going out, and basically they
are losing the battle.

And so the response to this, the State response, since the State
basically is the ultimate steward of the waters of the State of New
York, the waters of the State of New York are owned by the State for
the people of the State. So we all have a vested interest in keeping
the water supply as clean and abundant as possible.

So at the end of the 80's, seeing the trends that were occurring in
Nassau County and knowi ng what had happened in other parts of western
Long Island, the State inposed water caps and Nassau County is the
only County in New York State with permanent water use restrictions.
And so every year all the punpage fromthe different 52 water
suppliers is reviewed and anal yzed and tabul ated to see if they have
stayed within their individual linmts. And why is this? Well
because historically we know that as the different counties on Long

I sland, the two boroughs in New York City, Queens -- Brooklyn and
Queens and now Nassau County -- have historically damaged their ground
wat er systemto such a degree that it has becone al nost useless as a
wat er source. This started first in Brooklyn and this is the line
bet ween Brookl yn and Queens, here's Queens, here's Brooklyn. And our
first recorded information on water table elevations is from 1903 and
this was basically the start of nmjor devel opnent in Brooklyn and you
can see that these lines on here are water table elevation |lines and
this one closest to the shore line is five feet above sea |l evel, then
15 feet above sea level and there's a little nound up here of high
ground water. And you can see that the el evation goes up to about 45
feet above sea | evel over here and continues over into Nassau County.

Wel |, by 1936 you can see that in Brooklyn, all of these water table
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el evati ons are not above sea level, they're below sea level. And so
instead of being five feet above sea level, this is zero and then this
was 15 feet below, 25 feet below, 35 feet below sea |level. So what we

now have is a hole in the acquifer, and as a consequence salt water

i nvaded the acquifer, it turned salty, it was no | onger usable and
they had to find another source. Devel opnent proceeded into Queens
and a simlar scenario occurred; the water table elevation fell and
hi gh punpage areas, the water table elevation actually was bel ow sea

l evel, and here we again have a hole in the acquifer that's about 20
feet below sea level. Well, Queens then this hole needed to be filled
and so the ocean was nore than happy to try to do that and so you had
salt water intrusion coming in from Nassau and al so a consi derabl e
amount of water |loss from Nassau into Queens to try to fill the hole.

This is the picture today; here's Brooklyn, here's Queens and here's
Nassau. Once they abandoned the ground water systemin Brooklyn and
it wasn't being used as a water source, |ook what happened. Here's a
five foot water table el evation above sea level, just like it was in
1903, and all of the water table el evations are now above sea | evel.
And these black dots that you see everywhere, this is dewatering
activities because they built the subways when the water table was

| ow, they abandoned the acquifer, the water table rebounded and now
the subways are in the water table and so they' re constantly punping
water out to keep themdry. And the water table has rebounded sone in
Queens because they have started to cut way back on water punpage

9
there, but you'll see that there is still a hole in the acquifer in
Queens, and water from Nassau is continuing to drain into Queens to
fill that hole up. And now that New York City has had the experience

with the drought this year, New York City had proposed to add an
additional 40 mllion gallons a day of punping back out of the wells
that had been closed in Queens and what they will do is to deepen and
widen this hole that still is there

So when you over punp the acquifer, one of the things that happens is
that salt water is no |longer being held out because the |l ess water in
the acquifer the | ess pressure available to hold the ocean out. And
so it overcones the pressure fromthe fresh water and conmes into the
acquifer formation. And it cones into what -- in a formcalled salt
wat er wedge. And because the salt water is nore dense than the fresh
water, instead of invading it as a solid front, it cones in nore |like
a tongue or a wedge and it cones at the bottomof a fornmati on because
it's heavier and the fresh water rides up above it. So -- and the
Magot hy, we see it coming in at the base of the Magothy, up here in
the glacial we see it coming in at the base of the glacial. And this
is the salt water wedge that cuts across the sout hwest corner of
Nassau County trying to fill up that salt water -- that hole in the
acquifer in Brooklyn -- in Queens | nean.

file:/IIH|/Inetpub/wwwroot/myweb/Legislature/clerk/cmeet/ep/2002/en081302R.htm (11 of 59) [10/31/2002 8:24:17 AM]



*SPECIAL MEETING*

And the front has cone through, all three of the formations; here it
is out inthe Loid. This second nmiddle line is the salt water front
as it's cone into the Magothy and the top line is -- excuse nme, and
this top line is the shallow Magothy and this is the deep Magothy. And
of course it isn't just the south shore of Nassau County that is at

ri sk, you've got peninsulas on the north shore of Nassau County as
well, the Great Neck peninsula, the Port Washi ngton peninsula, they
have a history of salt water intrusion problens. And a recent report
by the USGS further docunented that there are serious areas around the
peni nsulas, this is Geat Neck and this is Port Washi ngton, where salt
water is continuing to invade the ground water system because they're
surrounded by salt water on three sides. And it has raised very
serious problens for the ability of the water utilities there to
provi de adequate service to their custoners by taking the water out of
t he peni nsul a.

This is a conputer projection of the scenario for Geat Neck. This is
kind of the salt water front that was projected based on punpage from
1900, this was the prediction of the salt water front in 1990 and this
is a prediction of where the salt water front would be, if they

conti nued current punping practices, about a hundred years from now.
So you can see that the whole peninsula would basically be |ost as a
producti ve source of water. We know that the acquifer wll change

al so because the streans start to dry up. So this is a graph of the
streans in Western Nassau County.

Back in 1903 when our data first began, we can see that nost of the
streans are fed entirely by ground water, so the pink is ground water
contribution of the streamand the blue is stormwater run-off. So
Val | ey Stream back in 1903 was virtually all flow from ground water

di scharge into the stream By the 1960's we can start to see that the
amount of ground water feeding the stream has dropped, storm water
run-off is a larger contribution and the overall anount of water

flowi ng through the streamhas greatly reduced. By the 80's we can see
and into the year 2000 the streamhas virtually dried up. And the
only water that is in the streamis intermttent flow that represents
stormwater run-off. So the streamis a streamin name only.

So that's western Nassau County, let's ook at a streamcloser to
Suffol k County and we see a very simlar scenario. This is Massapequa
Creek, again, 1903 |ooks alnost identical to Valley Stream In 1945
the sane scenario, drop in overall flow, drop in base flow, |arger
contribution of stormwater run-off. And here they are down here in
the year 2000 and there is a small anmount of base flow left but again
the predominant flownowis internmttent stormwater discharge. And
why is it that way? Well, because this is the way the ground water
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systemworks. In these areas, traditionally the bottomof the stream
was in the acquifer below the water table. So as long as the water
table is high, the water fromthe acquifer sinply discharged into the
stream and flowed out of the stream But now that the water system
has -- is reestablishing a new bal ance because inflow is not

equaling -- is not as high as it was originally, the water table has
now dropped bel ow the base of the stream the water can't |eap up

agai nst the force of gravity and therefore it can't continue to feed
the stream

And if we look at what this has nmeant to streans all across the

sout hern half of Nassau County, these are the streans that cut through
the southern half of the County. This is where the streamoriginally
began and these are all marked at the -- as the brown reaches of the
stream and they're not flowi ng that length any nore, and the blue is
basically the Iength of the streamthat has flowing water in it at the
nonent. So we're losing not only the flowin the stream but also we're
| osing the fresh water discharge that they contributed to the
estuaries, it allowed the estuaries to be healthy and nmaintain the
proper salinity and so forth

At this point | want to turn it over to Laurie who has sone further
slides that make this point.

M5. FARBER

One of the things | wanted to show is what's happened as we've been
pul ling the water out, and | have these as a series of overlays.
Here's -- as Sarah showed you, the depth of the -- I'msorry, the ages
of the water predevel opnment. As you can see, down the LlIoyd acquifer
we had 2,000, 3,000 year old rain water and nost of us were drinking
water fromthe deeper parts of the Magothy, two to 300 years old was
not uncommon at all. Wat's happened over the years is -- let ne nmatch
this up properly -- is -- it's hard to do upside down, that's the
problem If you can see where the red lines are, which is sort of hard
to see on here, but what's happened in the Magothy is now we've got 20
year old water, 100 year old water and that's about it going down into
the Magothy, it's not a whole I ot nore than that. \Wereas the water
inthe Lloyd is still fairly old, it's clearly not quite the sane as
well. As we're pulling this out, we're pulling the water through
faster so we're drinking water that's not anywhere near as old as it
used to be; and | think you'll here tonmorrow why that's such a severe
problem Because it neans that whatever we're pulling down we're
pul i ng down consi derably faster.

11
Bear with me as | line these up because it's sonetines hard to do
Agai n, here's devel opnment, predevel opnent water tables. GCkay. The
reason the south -- the east -- the forks are not there is just the

data wasn't coll ected, not because the water didn't exist. But as
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this -- this is predevel opnent estination. Wat happened to the
el evations, this is for 1965 which was after a big part of our
devel opnent but obviously it's still going on. You can see that the

areas of high water table are a depth of 80, it shrunk, the 60 has
shrunk. Again, we've dropped the water tables drastically, we're
changi ng the contours of where our water table is. And by |ooking at
these conparisons, and you can see |ater on obviously we got sone data
on the forks, but we have changed this considerably.

The other piece of this that | wanted to share is what's happened in
terns of the deep flow recharge area in Nassau County; and I

apol ogi ze, that blue marker didn't work too well. This is, the top one
here, was predevel opnent estinmation of the deep flow recharge. The

bl ock areas are the ones that went all the way down to the Lloyd, the
red into the deep Magothy. And this would match up fairly well with
the 208 study maps of the deep flow recharge ara. What happened now,
present day, is you'll notice that the Magothy, the area going down to
the Magothy has increased while the areas that now still feed into the
LI oyd have decreased considerably. So what's happening in the LI oyd
is less water is going in, nore water nmay be going into the Magothy
but it's only going into the shall ow areas because we're just pulling
this through so quickly that a lot nore of the water is just going
down to where we're filling the vacancies basically fromour wells.

Interestingly enough, because -- Nassau is nostly sewer, and
interestingly enough, before the sewers were built they were doing
some projections and they were projecting that the drawmdown of the
water table in central Nassau would be 16 feet and about two feet
around the coast; and that has indeed happened, if not nore so.

They' re sewering because we're pulling this water out, we're putting
it back into the ocean, not in the ground, we are having this dramatic
difference in our water tables in our water supply. Southwest Sewer
District is not inmune fromthis and | know there are plans to expand
that and | think we're going to see a ot of the sane pattern in
western Suffol k because again, the water is not going back in, we're
pulling it through faster, we're not allow ng as much recharge. It's
also fairly clear to nme that what's left of these little black areas
are the ones we ought to be focusing a |lot of attention on in terns of
nmaki ng sure that they're still there, because they certainly are

consi derably in danger.

Sarah tal ked a | ot about the water budget and the salt water

intrusion. Here's a conparison for Nassau County of what woul d
happen, possibly, with punping as it continues now or with increased
punpi ng, even though they're not supposed to do it. They say that the
blue Iine down here is the present interface between fresh water and
the salt water and the deep Magothy. Wthout punping, it's still
likely to nove inward; with punping, in other words, if we continue to
take out the water, it's going to nove inward faster. Nassau County's
1998 Ground Water Study suggests that in 50 years 13 wells in the
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sout hwest of Nassau will be salt water, so that's this whole area
here. And you can see the red is for the interface for the LI oyd,

that's also going to be noving in. Long Beach is punping out of the
Ll oyd acquifer, so not nuch is coming back.

Here's a quick look. This is the water budget and if you | ook
carefully at it, it does balance but there are sone basic assunptions
here and one of those is that Nassau County will actually adhere to
the 180 million gallons a day water cap. |s that happening all the
time? Ooviously not, but that is an assunption. Looking carefully at
sonme of the nunbers too, you can see that there's | ess water going
deep into the ground. Although there's nore going into the Mgot hy,
there's also nore taken out, we're pulling this water down through
faster. But the fact is we've changed this whol e water budget
considerably and so that's why we've inpacted on our streams, we're

i mpacted on the salinity of the bays where we have the -- and the Long
I sl and Sound where the water does |eak out underneath, we're inpacting
on our streans. And as well as noving this water through the whole
system nuch nore quickly will not only have an inpact on our quantity
but will have an inpact on what has been put into our water because
we're pulling it through this whole systemthat nuch faster.

It's kind of -- what | find very interesting, |ooking at sone of the

i nformati on from Nassau County, is that if you start to | ook at some
of the historic projections of what they were sayi ng, when woul d we
actual ly neet the bal ance point and what are our estinated deficits?
In | ooking back in the 1970's, they estimted that by 1990 we woul d
have a 32 million gallon a day deficit and by the year 2020, 177
mllion gallons a day. But if you | ook at the projections now, no, no,
everything is fine, but you have to | ook at what are the inpacts. And

it's to -- so there's two pieces of this; one is is there really
enough water and how does our use of this water inpact the whole
system So | think there's a lot to say there. And we will go back

to Sarah now.

M5. MEYLAND:

So we've been talking a | ot about Nassau and see how sone of that
information translates to Suffolk. W understand that the origina
source of the water has to conme through precipitation, the fresh
water. And so we know that the average anpunt of rainfall that we get
over an extended period of tine historically has been around 44 inches
a year, and so this line represents the 50 year average of about 44,
45 inches of water a year. And then these lines up and down are the
actual precipitation fromyear to year, and so obviously we have wet
years, we have normal years, we have dry years, and so you can see the
wet years versus the dry years. And then nost notable is this area

ri ght here which was the 100 year drought fromthe |ast century and
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that was in the md 60's. W had a nulti-year drought where the
precipitati on declined and declined and in one of the years it only
rai ned about 21 inches in that year. And so obviously this is the
inflow, part of water budget, so if inflowis down then the whole
systemis going to respond.

The agency that has been in charge of historically collecting this
very inportant information on just basic what's in the acquifer, how
much is there, howis it responding fromyear-to-year has been the
U S. Ceological Survey. And so this is just a snapshot of sone of
their data to illustrate the point that | want to nmake. This is a map

of where their nonitoring wells are, historically where they have the
| ongest record of water table elevation data. And so we're going to
conmpare two wells, one well right here in Nassau which is right in the
center of Nassau is in the Od Wstbury area, and this well right
cross the boarder into Suffolk County in the Pinelawn area. And let's
| ook at how these two wells have responded to basically the sane

ci rcunstances over tinme.

This is a ten year snapshot of how the water table elevation and these
two wells has changed over ten years. This is the Nassau well, this
is the Suffolk well; we're starting to ook at in February of '92
conpared to February of 2002. And the solid black line is the water
table el evation, again, in response to precipitation in part and to
punping as well. And so we can see that the water table elevation has
risen and fallen over the course of a ten year period, but nost

not ably you can see that ten years ago the water table elevation in
the Nassau well was 74 feet above sea | evel and ten years later, and
we didn't have any particularly notable drought over that ten year
period, it was down to 66 feet. Similarly in Suffolk County, which
does not have water caps, does not have water conservation prograns,
you see a sharper cycle fromyear-to-year, it's nore muted here in
Nassau County but the trend is the same. So in 2000 -- so in 1992 the
water table elevation in this well was 55 feet above sea |level and ten
years later it's down to sonmething under 50 feet, sonething around 49

feet. So again, over that ten year period, the well in Suffolk
responded simlarly to the well in Nassau.

Now, let's |look at the 50 year summary. Sane two wells, the well in
Nassau, the well in Suffolk, and now we're |ooking at trends where we

did have histories of heavy precipitation and cycles of |ow
precipitation. And again, here is that drought fromthe 60's, the
hundred year drought. And in 1952 the water table elevation at the
well in Nassau was 86 feet above sea level, it dropped down to 69 feet
above sea level during the 60's drought, canme back up again, and then
inthe 90's it started to fall once again. And here we are, 2002, the
water table elevation in the Nassau well is lower than the hundred
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year drought. The Pinelawn well -- and again, renenber this is |oca

| ocation-specific, so | could go to other wells in Nassau and in
Suffol k where we woul dn't see the sane pattern. That isn't the point,
the point is if we have simlar conditions you get simlar results. So
heavy devel oprment, heavy water use, sewering, all these things where
they're simlar, the aquifer is going to respond simlarly.

So in Suffolk you had 50 years ago the water table el evation was 59
feet above sea level, it dropped to 47 feet above sea |level and the
drought of the 60's picked back up, again nowit's down to 49 feet. So
it's very close to being just where it was in the 60's drought. So |
guess the lesson is that when the conditions are the same, you're
going to get the same response in Suffolk that you have gotten in
other parts of the Island, and that's really the whole story we're
telling you here at the nonent.

Let's ook very quickly at this question of salt water intrusion.

Al ong the shoreline you' ve got water filling the formations that are
salty as you go off shore, and at sonme point either near the shore
line, off shore or where salt water intrusion is very serious, you

know, inland of the shore line, there's a boundary where the salt
water and the fresh water neet. And that boundary line is not a zone
where there's a very gradual change in salinity. It's a fairly sharp
zone, a fairly narrow zone and the salinity changes pretty rapidly
fromfresh water to salt water. And where we've got the forks, which
are probably the nost vul nerable part of Suffolk County in terns of
salt water intrusion, you ve got the added problemthat not just al ong
the shore Iline but actually in the deeper parts of the acquifer

itself, salt water has invaded the systemand so you' ve got salt water
inthe main formation of the acquifer in the deep portions. And so
here you've got a salt water/fresh water interface conpletely
encircling basically a bubble of fresh water contained in the center
of the forks. And so this pocket of fresh water is very vulnerable to
over punping, to drought, to all the conditions that cause the ground
wat er systemto change

And here's exactly what can happen in the forks. Here's the interface
between the fresh water and the salt water, and you can see that it
wants to nove inland and nove under the main formation. And where

you' ve got salt at depth and you put a water supply well in this |and
of fresh water to draw it out and to use it. |If you over punp this
well, if you have a conbination of water table falling, drought, over

punpi ng, you reduce the pressure locally right at this point and you

i nduce salt water fromdepth, actually spike in to the fresh water
and. And once it has displaced this fresh water, it doesn't like to
easily give it up again. And so this is why it's very inportant that
you limt the nunber of wells on the forks, that you nonitor the water
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table elevation. And | think even this year there have been wells out
on the south fork where according to the permt, when the water table
| evel drops to a certain point the well can't be used any | onger and I
think that has actually occurred this year on the forks. So the forks
are very, very vulnerable to over use, but they're not the only ones.

So what are the conditions again that did he stabilize the acquifer?
Low precipitation, high tenperatures which increase evaporation, they
al so increase water use. Wen we pave over the |and surface and nake
it inmperneable, it decreases the area that recharge can occur in.

VWhen we increase punping, obviously we're starting to take nore water
out and then we can't forget sea |level rise because it's there and
it's going to have a significant inpact. And how does the ground

wat er systemrespond to these stresses? Well, first of all we're
going to be recharging less water so there's |l ess water comng in.

The water table elevation will drop neaning that there's | ess pressure
to hold sea water out and wells, shallow wells can dry up as we've

al ready seen happening this year. Streamflow drops so there's |less
wat er coming out of the streans, |ess fresh water being contributed to
the estuaries, the estuary salinity changes, that effects the entire
ecosystemon the coast line. Simlarly, ponds dry up so any fresh

wat er pond habitats are inpaired. And the total ampunt of fresh water
in storage now changes and this affects quality as well which you'l
probably be tal king about in detail tonorrow, and then add to that the
whol e sea level rise and you're further going to destabilize the
system

So the bottomline really of the story is that there is a concept
called safe yield and what that is about is that you can take a
certain anmount of water out of the systemand the systemcan cope with
that. But when you add all the stresses together, you exceed the safe
yield of the acquifer and then you start to get all the negative
consequences that we have just been describing to you. And renenber,
this is not water that is only being used by we humans, the entire
natural systemof Long Island is dependent on a plentiful water supply
as well. And so when we inpair the salinity of the bays, when we
impair the flow of the streans and we dry up our ponds, when we change
the anount of water that's in the soil and change the ability of
plants to survive drought periods, we're really talking about a
change of the whol e ecosystem and natural water system of the Island,
both fresh water and salt water.

So | think that's everything | wanted to try and cover this norning
| hope it wasn't too detailed. Thank you.

CHAI RVAN BI SHOP

I have a few questions. The salt water boundary line in Suffolk
County, have you seen novenent in that |ine?
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MS. MEYLAND:

| personally don't have data on that. | know that the Suffolk Health
Department has been nonitoring that and | woul d suggest to you that
they mght be a better source of that information. | would say that

one of the things that | would recommend to you in terns of just
under st andi ng what is happening in Suffolk County is that in Nassau
County every year the County Heal th Departnent prepares two docunents,
but one in particular is a summary docunent of everything that the
county knows about the ground water system So it talks -- it gives
you detailed i nformati on on the punpage of every water utility, it
gives you detailed information on the water table el evation, on stream
flow, precipitation, and it is an invaluable way for anybody who has a
question to get their questions answered very expeditiously and
properly. And sonething |like that woul d be very hel pful in Suffolk
County as well.

M5. FARBER

The Departnent of Public Wrks in Nassau di d another ground water
study and, again, they do this about every ten years and this is
actually where Sara and | did get sone of our data and sonme of our
graphics from

CHAl RVAN BI SHOP
Does Nassau County limt the punpage and how do they control that?

MS. MEYLAND:
The State gave every water utility a maxi num ampunt of water that
could be withdrawn within a given year and they have to report them --

CHAI RVAN BI SHOP
And in Suffolk as well?

M5. MEYLAND:
No, only in Nassau.

CHAI RVAN BI SHOP
kay.

V5. MEYLAND:

And so they have to report their water use annually to the State,
actually they send that information nore quickly than that, but on an
annual basis they have to docunent. And every well has essentially a
counter on it and so they can record how nmuch water each well punps;
it's sinply a matter of adding up the totals on each well and

provi ding that documentation.

CHAI RVAN BI SHOP
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Is it your opinion that Suffolk County has crossed the safe yield?

V5. MEYLAND:

I think Suffolk County is on the edge of crossing the safe yield, it
absolutely is. Wen you take all the factors together, the Iikelihood
of nore severe droughts in the com ng years increase and the water
table, sea level, the high tenperatures that we've noted in the |ast
decade encourage people and people end up using nore water just as a
matter of high tenperatures and drought and there is no curb on that.
And the sane forces that have affected the other parts of Long Island
clearly will affect Suffolk and it won't be universal, it will be
parts of the County where there's a | ow popul ation, a | ow water demand
and the acquifer can sustain a safe yield in those parts of the
County. Were you' ve got the reverse, high population density, high
wat er use, hot sumers and all the other things conbined, you're going
to exceed safe yield in parts of the County. And given the
sensitivity of the forks as well, they are particularly vul nerable
because you' ve got the high sumer use, you've got the irrigation for
agricultural activities out there and it's the prescription for very
serious problens on the forks in the com ng years.

M5. FARBER:

What Nassau County did do sone years back, actually prior to their
having a Legislature, was enact a |aw about liniting | awn water
sprinkling and | believe it also includes that car washes nust recycle
sone of their water. So that was | think the only action that the
County actually did because they have 52 water suppliers so it's
pretty hard to do sonething besides that | guess.

CHAl RVAN BI SHOP

In western Suffolk it's clear that the water table has dropped. In ny
district | have two streans that are no |onger streans, we al so have
Deer Lake on the border of Islip and Babylon that's no | onger a | ake.
Coul d you just tell me how significant an indicator is that of having
crossed the safe yield point.

MS. MEYLAND:

Absol utely. Because the whole idea of safe yield is that you don't
put the systemin a detrinental condition, and the fact that your
streans are drying is a detrinmental condition. | nean, what the goa
isis to allowthe natural systemto continue to operate and still be
able to serve the needs of the public. And once you' ve crossed the
boundaries so that the systemis having to readjust because we, hunans
are taking nore out than the systemcan afford to yield, neans that

you' ve crossed the boundary. And as you go farther and farther over
the boundary line, then the systemcontinues to respond with a
continued drop in water table elevation, salt water intrusion and the
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whol e picture. So yes, you have crossed the line there.

MS. FARBER:
Keep in mnd, Dave, that your district is part of the sewered area. So
you have that having a nmajor inpact on that as well.

CHAI RVAN Bl SHOP
Are you opponents of sewering?

M5. MEYLAND:

No, we're not opponents of sewering because sewering is clearly a
trade off. But you have to expect that Suffolk County is going to
have to address the sewering issue head on in the very near future
because you have a conpl ex sewer systemhere with over a hundred
sewage plants discharging back into the ground water system So on the
one hand you're helping to sustain the quantity by putting the water
back into the system wunfortunately the quality that is being

di scharged is detrinmental to the systemand so, again, it's this

bal anci ng act.

MS. FARBER:
Nassau County hooked up nost everyone to the sewers as an attenpt to
get the nitrates out of the groundwater. And yeah, it had -- it

definitely had an inpact on that but nowit's having an inpact on the
quantity. One of the things that was tried some years ago when they
got sone Federal funds was to do a test at the Cedar Creek Sewage

Pl ant where they did sone tertiary treatnent of the water, punped it
back up to East Meadow behind the jail and injected it back into the
ground. Fromall accounts, from anyone who worked on that they will
tell you it was very much a success, the problemwas it was costly and
when they ran out of the grant noney and they needed to expand the
sewage treatnent plant the whole project disappeared. But that's --
it's a costly option but it's sonmething that we nay need to be | ooking
at in the future.

MS. MEYLAND:

And, you know, the other piece about Nassau County is that the 90% of
the County that is sewered, all of that sewered water is discharged
off-shore. So it's a one tinme use through the system and, you know,
| ost forever.

M5. FARBER:
As is the Southwest Sewer District, | know where the outflow pipe is,
| worked in the Turn Colony the year they put it through.

CHAI RVAN BI SHOP

M. Anper fromthe Pine Barrens Society is in the audi ence and when he
sits in that chair he |l ectures us about how Suffol k County will be
conpletely built out in approximtely a decade. Assumi ng that occurs,
what is your estimate as to the length of tinme that the water supply
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as it currently exists will last in Suffolk County?

MS. MEYLAND:

| don't have a crystal ball so | can't give you an answer. W can

| ook at sonme of this question of safe yield and | can tal k about that
if you want. And again, it's going to be a local response and so
where you have the |ongest history of high water use, high demand,

hi gh punpage --

CHAl RVAN BI SHOP
How i nportant is that? So if the well in Babylon suffers salt water
intrusion, can't we just get our water from Centereach?

M5. MEYLAND:

Yeah, but go back to the bank scenario. There's only so nmuch in
storage so if your bank goes bust, you're going to have to borrow it
from sonebody el se which nmeans you're trucking it in, you' re bringing
pipe lines fromother parts of the County into local areas. | nean

in theory you can nove the water anywhere you want to if you sinply
have enough money and the will to build a pipe big enough but, you
know, it is not unlimted. And with all the stresses, when you add up
all the stresses, higher population, nore demand, all of the things
put together, it isn't a scenario where it's rosey; it's bleak

CHAl RVAN BI SHOP
Well, you're familiar with the Suffol k County Water Authority's
positions as articulated in public docunents.

MS. MEYLAND
Ri ght.

CHAl RVAN BI SHOP
Do you disagree with their assessnments?

V5. MEYLAND:

Wel |, actually, you know, that has been a bone of contention for sone
time now and | know that the Water Authority has on numerous occasions
nmade the claimthat if it never rained another drop and the nunber
changes from 250 years to 300 years to 400 years, so | think that part
is a noving target. And apparently the basis for that claimis that
there are USGS docunents that try to tabulate on a quantitated basis
how much water there is actually in the acquifer. So | think that
it's a very dangerous thing to get into the nunbers ganme because

don't think that the nunbers that get thrown around are hel pful, they
don't really describe the situation and the fragileness of the
acquifer. But nevertheless, | did |ook at that to try to see if that
is a reasonabl e statenment and so | have sone slides here | would |ike
to show you, how ny anal ysis worked out anyway.
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If the USGS has often tried to make a reasoned guess at how rmuch water
is actually in storage in the ground water system and the nunber has
changed over the years. Sone years back they | ooked at the acquifer
and said, "Okay, if this is the budget area that we're eval uating, how
much water is actually in the systenl; and this is all of Nassau
County and a good portion of Suffolk County with the two forks not
included. And in this analysis they predicted that they thought there
was about 60 trillion gallons of water in the ground water system
which is quite a lot of water. So recently, or not so recently, we've

been seeing things that the Water Authority has put out and this is
actually a quote fromtheir website that says verbatim

"Hydr ogeol ogists estimate that the aquifers in our area contain 70 to
90 trillion gallons of drinking water, enough to supply the current
popul ation for hundreds of years even if it never rained or snowed

again." So let's look at this claimand see what actually a nore

realistic scenario mght be.

We know that Suffolk Water Authority in their |atest report punped
over 69 billion gallons of water in their annual report, so in one
year. Simlarly in Nassau County it was 52 suppliers and this is --
I"mjust representing the punpage from Suffol k Water Authority,

obvi ously you've got a nunber of other water utilities in Suffolk
County that add to the total anount of punpage that's going on in the
aqui fer, but we'll just take the Water Authority's punpage. Let's | ook
at the punpage in Nassau for public water supply, again, 69 billion
gallons. And then |l ook at some other reports fromthe USGS, they talk
about this idea of how nmuch water can you actually get out. Now,
remenber, where is all of this water? This water is in formations
that are primarily sand and gravel and all the water is held in the
m nut e spaces between the grains of sand that are holding this water.
And so when you put the well in the ground and pull the water out,
you' re not pumnping every bit of water out, you're punping a part of
the water that's held in storage. And the reasoned estinmate is that
for an acquifer |ike we have, you can actually only punp out about
10% the rest is held on the -- as surface tension on the surface of
the sand grains through nol ecul ar attracti on.

So, okay, fine, you' ve got we'll say 80 trillion gallons, split the
difference, 80 trillion gallons in the acquifer, 10%of that which is
what we can actually get out reduces the available water to eight
trillion gallons. And if we have a 139 billion gallons being punped
say on an annual basis, well, what's the nath on that. So if we
punped 139 billion gallons a year to try to get the eight trillion
gallons out, how many years -- if you punped it dry, if you punped it

all out, it never rained or snowed again, what does the math tell you?
The math tells you you've 57 years of water |eft.
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Now, | think that this is a conpletely fruitless process because it
doesn't serve anyone's interest to go through an analysis like this,
but this is what the nunbers tell you. So we clearly don't have an
infinite supply. [If you just take the Water Authority's claimon face
val ue, they're wrong, okay.

CHAl RVAN BI SHOP
Let me ask you a question that you will probably denure from Wy
woul d they be so wong, how could they be so wong in your opinion?

MS. MEYLAND:

Because they're looking at the 90 trillion gallons and thinking that
you can punp every drop out, and they aren't even reading the
literature correctly.

CHAl RVAN BI SHOP
Don't they have PhD s and experts who understand --

V5. MEYLAND:

Well, like |l said, | think it's a fruitless claimbecause it doesn't
serve anyone's interest to present an inmage that there is an unlimted
supply of water, whether it's 57 years or a hundred years or whatever
it is. You certainly don't want your children living on an island or
in a County where the water supply is depleted and it was on our watch
that we allowed that to happen

CHAl RVAN BI SHOP
So let ne conclude with one last question. What policies would you
recommend that governnent undertake in Suffolk County?

MS. MEYLAND:

Well, | think that providing the data |ike they do in Nassau County
allows an incredibly informed eval uati on process; so better data
collection, better data dissemnation is vital. Changing the public's

vi ew and changi ng the way the press reports on water issues would be
very hel pful, and we woul d get away fromthis idea that the | aws of
nature don't apply in Suffolk County and that, you know, we've got a
free ride with the water supply. Taking conservation seriously is
very inportant, because when you start talking tonorrow about quality
you'll start to see that what we're really tal king about is not just
punpi ng the acquifer dry but wasting the pristine water that we still
have. Because there will be water in the acquifer hundreds of years
fromnow but it may not be potable, it may not -- it certainly won't
be pristine in the way we've enjoyed it in the past. And so the
challenge isn't to get every drop out, the challenge is to sustain the
high quality water in the systemas |ong as possible, and so
conservation serves that goal in both ways
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M5. FARBER:

| think we need to -- two things. One is | think the County can
certainly be | ooking at how County facilities can set exanple, and the
other is | think we need to | ook at what our use of this other neans
not just for how nuch is left but what are the other inpacts, what are
the ecol ogi cal inpacts that we're having on streans and wetl ands and
our surrounding waters as well as our forests. What are the inpacts
we' re having bu pulling these pollutants through the systens faster,
how many nore wells were going to be contam nated because just hold it
right there, hold it closer. So | think we need to | ook at the inpacts
of what we're doing as well as just the nunbers.

M5. MEYLAND:

And, you know, the whol e debate about | and use cones right to the fore
again. What is the density that we should allow in communities because
the greater the density the greater the demand, and then you get al
the other ranifications of decreased recharge, contam nated recharge
And so we go back to, again, protecting areas that have the greatest
benefit of getting clean abundant recharge back into the system so
that everybody can benefit fromthat and so you go right back into al
the questions about the special ground water protection areas, about
protecting the Pine Barrens and other similar areas in the County. And
it all really is relevant to this consideration of sustaining the
acqui fer, you know, as long into the future as we possibly can.

21
CHAI RVAN Bl SHOP
Thank you very nuch. | appreciate it. W'Ill take a five mnute break
and then we'll hear fromJulie Penny fromthe South Fork G ound Water

Task Force.

(*BRI EF RECESS TAKEN: 11:31 A M - 11:44 A M¥)

CHAl RVAN BI SHOP

Ready? Alison's ready, the nost inportant thing in this operation.

Ali son Mahoney is ready. Good norning. W're reconvening. Julie Penny
fromthe South Fork G ound Water Task Force has joined us, and |
appreci ate your presence here.

M5. PENNY

Thank you very nuch for convening these hearings on the quantity and
the quality of our ground water, it's very inportant. And | thought
Sarah Meyland's presentation was very inportant, very enlightening,
gives it another point of view than what's generally out there.

| am July Penny, the Co-Chair of the South Fork G ound Water Task

Force and 1'd |ike to read ny statement into the record. The South
Fork Ground Water Task Force is a not-for-profit organizati on nade up
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of concerned citizens fromthe Towns of Southanpton and East Hanpt on.
Its goal is to protect the south fork's ground water from

contam nation, depletion and msuse. Qur aimis to inplenment
protecti on of our special ground water protection areas and pronote

wi se stewardship of this finite resource. For years we have been
pressi ng Sout hanpton and East Hanpton to create a watershed protection
managenent plan for the south fork region as a unit; it's been slowin
com ng yet we have rai sed awareness of this issue to a remarkable
degree through public education and working w th governnent bodies.

The question posed to us this day is can Suffol k County's water supply
sustain unlimted devel opment? The answer is a resounding no. First
of all, with nore devel opnent there is |l ess quality recharge and | ess
recharge period. Second of all, our fresh water |ens has been
punctured from over punpage in many areas of the island and we're
suffering incursions of salt water. Also, ponds and streans have

| onered. W, along with the rest of the world, do have a water problem
and have to nake some hard choices; we can't think short-term we nust
think long-term

Let me say a word here about the process of recharge. Recharge is the
process by which ground water is replenished. A recharge area is
where waterfront precipitation is transmtted down to the acquifer.
Most areas, unless conposed of solid rock or covered by devel opnent,
allow a certain percentage of total precipitation to reach the water
table. However, in sonme areas nore precipitation will infiltrate than
in others. Areas which translate the nost -- transmt the nost
precipitation are often referred to as high or critical recharge
areas. How rmuch water infiltrates depends on vegetation cover, sl ope,
soi |l conposition, depth to water table and other factors. Recharge is
pronoted by natural vegetation cover, flat topography, perneable soils
and a deep water table. On the south fork, our critical deep water
recharge areas are situated in the wooded and hilly regions of the
term nal noraine

A l ook at the Southanpton Town Code, for instance, goes to show how
importantly these recharge regions are regarded. The code says, "The
Town Master Plan and subsequent studies and updates have | ocated
geographic areas in the town where water recharge into the aquifers is
the deepest and therefore the greatest recharge occurs. These water
catchnent regions affect the water quality of the entire tow. The
types of | and use which occur above the water catchnment region
directly inpact upon the acquifer and its quality. Thus, the type of

l and use in the water catchnment regi ons nust be conpatible with the
function of water recharge to ensure the goal of protecting and
drinking the drinking supply of the town"; and so ends the quote.

Unfortunately while the code exists, it seens when naking deci sions
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the town board nenbers never seemto consult with it. Southanpton is
not unique in this respect. Al across Long Island bad decisions are
made that affect these precious resource areas.

It has been the goal of the South Fork Ground Water Task Force and its
predecessor organi zation, the South Fork Coalition for Fresh Water, to
create and inpl enent a water shed protection nanagenent plan for the
Towns of East Hanpton and Sout hampton as a single region. Myving

wat er across the Shinnecock Canal to the south fork woul d be cost

prohi bitive and from Sout hanpton on out to Montauk we nust husband

wi sely what water resources we have in place. After nuch pushing, the
Town of Southanpton is working on a plan called The Critical WIdl ands
and Gound Water Protectin Plan. East Hanpton has included ground
water protection in its mat master plan update. It remains uncertain
if they will nake the hard choices that nust be nmade to protect this
finite resource and if they will act as a unit in its protection in
managenent. For all of Long Island, the tinme for action is now. In
nany years -- in nany areas it's already too |ate.

| am a nmenber of the Sout hanpton Town's Citizens Advisory Comittee
for this above nentioned plan, and Chris Schubert of the united States
Geol ogi cal Survey is one of the nenmbers of the Technical Advisory
Committee. In a presentation nmade to the joint committees, his data
showed t hat when nmaking all owances for perturbations in drought years,
the USGS neasurenents indicate a dropping in the water table. As the
south fork has been in the throws of increasing developnent with its
conconi tant demand for water use, quantity does becone an issue.

Fi gures show that every year the Suffol k County Water Authority's
punpage of water increases, this trend is not about to reverse itself,
demand wi Il beconme even greater.

The south fork depends nostly on its upper glacial acquifer because
our ol der acquifer, the Magothy, to a great extent has salt water
intrusion and we have no ancient LlIoyd acquifer to speak of as they do
west of the Shinnecock Canal. The north and south forks are nere
tines of a fork with the emrens pressure of the Atlantic Ccean, Sound
and Bays pushing in on us at all times naking us pray to punctures in
our delicate fresh water I ens. Developrment with its increased
consunption and concurrent dimnishment of recharge, exacerbates the
pr obl em

Around 1997-98, | read the Suffolk County Water Authority's Draft

Envi ronnmental |npact Statenent for a proposed well field in Hither
Hlls. They were surprised when their test well hit salt water as soon
as it did. In Mntauk they have to cycle the public wells every few
weeks to keep salt water intrusion at bay. Salt water intrusion is
already a big problemin many of our coastal regions. Over punpage
from continui ng devel opnent, over devel opnent, golf courses,
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agricultural irrigation, lawn sprinkling, etcetera, coupled with
renoval of vegetation and paving surfaces over dimnish the land' s
ability to recharge and the precipitation then ends up as runoff.

As | said, on Long Island the south fork and the USGS records indicate
that there has been a discernible drop in the water table. W are not
unique. |If you look at it globally, the world is running out of fresh
water. Let ne quote froman article in a recent New Yorker article
about how corporations |ike Enron and BechTel have been rating third
world comunities with good water, bottling it for export thereby
jacking up the prices for poor comunities fromwhence this water
cones. It says, "There's water everywhere, of course, but |less than 3%
of it is fresh and nost of that is |ooked up in polar ice caps and

gl aciers, unrecoverable for practical purposes. Lakes, rivers,

mar shes, aquifers and at nospheric vapor nake up | ess than 1% of the
earth's total water and people are using nore than half of the
accessible runoff."”

"Wat er denmand, on the other hand, has been growing rapidly. It
tripled world-wi de between 1950 and 1990 and water use in nmany areas
al ready exceeds nature's ability to recharge supplies. By the year
2025 the demand for water around the world is expected to exceed
supply by 56%"

"Acqui fer depletion, the less visible, is an even nore serious

problem There are 60 tines as nmuch fresh water stored under ground
as in lakes and rivers above ground. And yet, parts of Northern China,
to take one exanple, are approachi ng ground water bankruptcy.

Beijing's water table has dropped nore than a hundred feet in the past
40 years. In the United States the Ogallala Aqui fer which reaches from
Texas to South Dakota and is indispensable to formng on the Geat
Plains is being drained eight tinmes faster than it can naturally
recharge. In vast areas of India, Mexico, the Mddle East,
California's Central Valley, the story is the sane."

Yet, in the light of the above, we constantly hear the Suffol k County
Water Authority saying that if it were to stop raining today we woul d
have enough water for the next 300 years; factually true, but what
about the quality? Wat about the ramfications to the whole
ecosysten®? To make such statenments to the public is irresponsible and
wrong- headed. By and large, the public has no notion of how our

aqui fers work and such statenents lulls people into conplacency and a
fal se sense of security. The Suffolk County Water Authority should be
behavi ng |i ke responsi bl e stewards of our ground water resources
rather than indulging in such msleading statenents. Such glib sound
bites are ultimately harnful. The public should be given incentives
to conserve water, not to squander it.
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Such a statenent is wong-headed for other reasons, too. The nore we
use the less volune there is to dilute the contaninants that are
constantly coming in to insult the system Think of a tea bag in a tea
cup, it will turn your water brown in a few mnutes. Now think of that
sanme tea bag in a swmnng pool, with all that pool water you woul d
hardly notice those tea nolecules after -- at all, it would be so

di | ute.

No, the Suffol k County Water Authority should be actively preaching
conservation along with the Town, County and State. Educating the
public in schools and in the community in a big, big, big way is the
only way we'll ever nmamke headway in curbing the whol esal e

contam nation and depl etion that goes on daily.

Here are other errors to that way of thinking. Consunption affects the
underflow into the sound, the bays, affecting the salinity. Changes in
salinity affects our estuaries which are the nurseries of our fishing
i ndustry. Consunption, coupled with drought, |owers our ponds and
streans and negatively affects wetl ands.

What studi es have been done on changing the salinity on coastal
waters; are they being done? |If so, the Suffolk County Water

Aut hority, as well as our government bodies, needs to take these into
account; if not, they should be pronoting such studies.

If it were to stop raining and we kept on punping, we'd get salt water
intrusion so rmuch the quicker without recharge to the system Yes, if
it stopped raining we'd have 300 years of unpotable water, destroyed
fisheries, dried up ponds and streams, thank you very much. Wat's the
poi nt .

Certainly on the south fork, the Suffol k County Water Authority is
operating without a master plan to protect, conserve and nmanage the
south fork's fragile drinking water resources. |t should have been

| eadi ng the way at |east and be in the vanguard now to inpress upon
Sout hanpt on and East Hanmpton the necessity of creating a watershed
protection, watershed nmanagenent plan that will protect this resource
for hundreds of years to conme and beyond, as we have to protect high
qual ity special ground water protection areas for future public use.
The Suffol k County Water Authority needs a master plan, one in
conjunction with the south fork as a unit.

| also --

CHAl RVAN BI SHOP
That's wonderfully clear, your perspective.

V5. PENNY:
And pointed. | also brought along a chart that | nade indicating --
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CHAI RVAN BI SHOP
Yes.

MS. PENNY
-- the conparative thicknesses of the special ground water protection
areas conpared to other areas outside of those districts. And if you

ook at it, you can see that the special ground water protection
areas, especially in the Noack Hills, the fresh water | ens can be as
thick as 780 and 800 feet thick. But if you go out to the coast you
see how that really thins out where in an area |i ke Napeague it thins
down to about 50 feet. And the closer you get to the cost, you know,
the quicker the lens gets punctured by punpage. So this is just like
a graphic representation

CHAI RVAN Bl SHOP

I will certainly include that in the record. Your renmarks are --
didn't call the hearing to focus on the Water Authority per se, but
since your remarks have led me there. Obviously |I'm sure you' ve had
di al ogue with them about the need for a master plan and so on; what
has been the response?

MS. PENNY:
No, actually | haven't had a dialogue with them

CHAl RVAN BI SHOP
Ckay. Wiy is that?

MS. PENNY:
To date | haven't.

CHAI RVAN BI SHOP

Okay.
MS.  PENNY:
But | will.

CHAl RVAN BI SHOP

Okay, good. Because | don't know if they would be adverse to that.
And | assune you're critical of the town governnents of East Hanpton
and Sout hanpton for not --

MS. PENNY:

In fact, to get back to the question, that was one of the things that

| was going to bring up at this critical wldlands and ground water
protection plan in East Hanmpton. The Suffol k County Water is on its
technical conmmrittee, but they weren't at the neetings so | never had a
chance to ask them why.
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CHAl RVAN BI SHOP
The ground water task force is in general critical of the townships
for not following the --

MS. PENNY:

Yes. Well, actually a lot of the town code that's in place is good.
If they would only follow the town code we would be far ahead of the
game, but the fact is they actually violate its own town code in nmany
respects and that's a probl em

CHAl RVAN BI SHOP
What about our Health Department and its codes; you don't have a
simlar criticisn?

26
MS. PENNY
No. No, no, | don't.
CHAI RVAN BI SHOP
Al right. Well, thank you very nuch. | appreciate the statenent.
MS. PENNY:
And I'll be here tonorrow about the contan nants.

CHAl RVAN BI SHOP

Al right. It's high noon now, we're running ahead of schedul e which
is fantastic. M. Mnei and M. Trent, can you be back here at one
rather than 1:30, would that be better?

MR M NEI
Sur e.

CHAI RVAN Bl SHOP
Ckay. Then we'll reconvene at one o' clock, we'll take a |unch break
for this time. | would go right into it but I -- M. Bokuniewicz is

not here, right?

MR, M NEl
W' re wi thout technology right now.

CHAl RVAN BI SHOP
Okay, good. So one o'clock will do. Thank you.

(*THE MEETI NG WAS RECESSED AT 12 P M)

(*THE MEETI NG RESUMED AT 1:05 P. M *)

(SUBSTI TUTI ON OF STENOGRAPHER - DONNA BARRETT)
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CHAl RVAN BI SHOP
Good afternoon. Legislator Fields and Crecca both indicated earlier

that they wish to attend the afternoon session; | assume they're in
transit, but we may as well begin. W can get them caught up when
they arrive. O -- yes, let's begin. Good afternoon.

MR M NEI

Good aft ernoon.

CHAI RVAN BI SHOP

Vito Mnei.

MR M NEI

["'mVito Mnei. I|I'mDirector of Environnental Quality for the Suffolk
County Departnent of Health Services. [|'mjoined today by Martin

Trent, who supervises our G oundwater Resources Bureau. W' re pleased
to be here this afternoon. W put together sort of an overview of
groundwat er quantity issues. W kind of got |late notice of this

hearing, but | think we can touch on sone issues here. And we'll |ead
really into tomorrow the quality issues. | want to thank your staff
for accommodating ny schedule. | had a few conflicts today and
tonorrow, so | appreciate that. Let's -- let's get into this.

27
Essentially | think, although | missed some of the speakers, | did see
some of their notes. | suppose our position is rather consistent with
that. And it's -- it's been pretty nuch the story of Suffolk County's

groundwat er conditions since it's been studied fromthe early 1900s
that if you want to only focus on quantity for today, that's what
we'll do, that there seens to be anmple quantity to supply the

popul ation in Suffolk County into the foreseeable future. The issues
have al ways been sonme of the natural resource concerns when you couple
punpage of water supply with sewer -- regional sewering and dry

weat her conditions as we have today. So | thought I'd quickly go
through some of the issues, touch on sone of the historic reports and
then ask Martin to go into sone of the details about our surveillance
activities, sonme of the planning that we hope to go into the future
And one of the -- one of the recurring themes will be a mgjor project
that we're just undertaking both in Nassau and Suffol k County, sone of
the partners include the Planning Departnments of both counties, the
Water Authority in Suffolk. 1t's called the Source Water Assessnent
Program It has the unfortunate acronym SWAP, but it is a very

i mportant program And we're proud to say we probably have the

prem ere investigation ongoing. W'IlIl talk about the quality issues
nore tonorrow with SWAP.

Essentially, let nme go through some of the these slides. When you're
tal ki ng about groundwater quantity there are obviously water supply
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i ssues as well as natural resources. W can talk a little bit today
about the public and private well nonitoring prograns and sone of the
conmercial institution uses and agricultural irrigation that's always
been an issue here in Suffolk County. And we'll talk a little bit

| ater on about the natural resource inpacts, what dry weat her coupl ed
with sewering and water supply punpage can to do to | ake |evels,
stream fl ow, and groundwater discharge to the estuaries. That is a
very nmmjor issue. W spent considerable tine in the Peconic Estuary
Program eval uati ng the anount of groundwater underflow to the Peconic
systemas well as the water quality inplications. This is again a
short list of some of the nmonitoring studies and sone the responsible
entities that have carried out water quantity and quality studies. W
in the Departnent have been doing this for well over 30 years, the
Water Authority carries on their own investigation, the Long Island
Regi onal Pl anni ng Board has overseen nmj or regi onal water quantity and
quality investigations as has the New York State DEC. One of your
partners in groundwater investigations for at |east the |ast 35 years
that |'maware of is the United States CGeol ogical Survey. |'m pleased
to see they are on your agenda for tonorrow afternoon. They are a
requi red speaker at these kinds of neetings.

This is really a short list of required reading. M staff treats ne
i ke the office boy, and | was involved in many of these, but sone do
predate ny work with the County. We'll talk a little bit about the
Conprehensi ve Water Supply Study from 1970. The 208 Plan is discussed
even today as sort of a reference with regard to planning, zoning,
water quality and quantity issues. W oversaw the North Fork Water
Supply Plan in the early '80s. The Long |sland G oundwater Management
Program was a success with the 208 and was actually the adm nistrative
nmechani smfor inplementing a | ot of the recomendations in the 208
Study. And then we in the Health Departnment were responsible for the
Suf f ol k County Conprehensive Water Resource Managenent Plan of the

| ate ' 80s. | think that would be an issue for discussion as well.

Starting with th CPWs 24 there was a couple of interesting findings.
You have to think back, the tinme period of the study was | think '68
to '70. It was in -- we were in the throws of at least the tail end
of the drought of the '60s. And there was a |ot of investigations
going on. One the first nmodels that |'maware was ever utilized for
groundwat er conditions was sonething called the (Healy Shaw) Mdel.
It was actually sort of alittle flune, a nmechanismthat replicated
the transect from Huntington Harbor down to Robert Mbses Causeway.
And the concern back in the late '60s was saltwater intrusion. And
they tried to investigate whether or not that would be a concern for
Suffolk County in that era. The finding fromthat was, no, they
didn't believe that saltwater intrusion would becone a significant
problem again into the foreseeable future. The planning horizon for
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CPWS 24 was 1970 to 2020. So they didn't see saltwater intrusion as a
maj or problem | later got the opportunity to go upto MT in the
late ' 70s and the (Healy Shaw) Mdel was uncerenoni ously thrown
underneath one of their other hydrodynam c studies. But nodeling has
been a maj or conponent of a ot of the investigative work here. This
ki nd of physical nbdeling in the md '60s was foll owed by the GS, they
had what was referred to as an analog nodel. It was just a whole
series of electrical conponents; capacitors and resisters that tried
to simulate groundwater conditions in Suffolk County. That was
followed in the early '80s by the USGS with what is referred to as
conputer digitized nodels, that is using mathematical equations to try
to simulate a natural system A lot of the -- the primary
investigator for the GS back then was a student at Princeton, and
George {Pindor} was the major East Coast groundwater nodeler in the
earlier '80s. So that has noved ahead, and we'll talk about the state
of the art of groundwater nodeling in a second.

Basically what CPW5 24 tal ked about was there were concerns about
nitrate, nitrogen with groundwater quality. And they really nade the
firmreconmendati on that we had to establish a groundwater nonitoring
network to tal k about the utilization of trying to snooth out punping
regi mes around the County and consolidate water suppliers under a
singl e agency, that's been a recurring theme over the |ast severa
decades, and to create water districts to serve outlying areas. And
we' |l talk about the specific problens to the North and South Forks.

This is the afore nentioned {Healy Shaw} Mdel that probably is a
hydrodynami cs | aboratory at MT. It |looks inpressive, it isn't
treated the sane anynore. The 208 Study was a project that | worked
on, Lee Koppel man oversaw that. Again we start now, that study is md
"70s, late '70s was when it was conpleted. A lot of the discussion
was, yes, we know we have enough quantity, what are sone of the water

i ssues in Nassau and Suffolk County? And we picked out sonme of the
qui ck recomendations out of the 208 Study. There was concern about
declining water levels fromsewering. Again, we had the USGS, we used
that anal og nodel | tal ked about, tried to sinmulate the inpact of both
the regi onal Nassau County sewering with the new sewering that was
going on in Southwest Suffolk County. And it replicated sone of the
declines in groundwater |evels and indicated a concern for stream
levels. And we'll talk alittle bit nore about in a nonment. They
talked a little bit about regional inmpacts of saltwater intrusion and

pretty nuch isolated to areas of Nassau County. | think you spoke
about that this norning, up in the Great Neck Peninsula in Northwest
Nassau. There's also concern down in Long Beach as well. And the
concern was that the -- and the conclusion was that the | oss of usable
groundwat er because of saltwater intrusion would be -- would nme m nor.
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Sone of the inportant things that cane out was the groundwater quality
environnental effects on streamflow. W devel oped a whol e concept of
groundwat er managenent zones as part of the 208 Study. It's what we
use today with regard to Article 6, that's the segnent of the Sanitary
Code that deals with housing densities and sanitary sewage | aws as
wel | as where to store toxic and hazardous chenicals. Al of those
concepts about groundwater managenent zones canme out of the Long

I sland 208 Study and the success of the groundwater nanagenent plan.
It tal ked about inplenenting | and use controls to mnimze devel opnent
incritical recharge areas, again, the Pine Barrens concept grew out
of this in protecting | arge swaths, contiguous areas to protect
groundwat er quantity . And the idea was to expand waste water
collection systens, but ina -- in aless anbitious way that Nassau
County did. As you know, Nassau County is pretty much entirely
sewered. There was a concern in the late '70s about the Southwest
Sewer District and the plans essentially to sewer every square inch
out to the Montauk Lighthouse. So the idea was be very conscientious
about were you extend sewering to serve the nore popul ated areas. W
followed in the early '80s after the Conp Study for the North Fork
Water Supply Plans. The concerns about this isolated reservoir of
drinking water on the Forks has been well known for decades. The
concern there too is that the popul ation should be restricted. And |
bel i eve that the Town of Southhold and Riverhead has really noved
until the last two decades to really get nore aggressive with
restrictive zoning out there. W've been dealing with the Water
Authority and the planning entities out on the North Fork to talk
about supplying water to the -- to the real priority areas

contam nated with agricultural pesticides. And Martin's made a
presentation to this conmmttee about our pesticides investigation.

The Long Island G oundwat er Managenent Program | tal ked about was the
successor to the 208 Study, and there was concerns about again, this
whol e idea of water quality. And in the nid '80s was really the
advent of major conprehensive investigation of toxic substances,
industrial solvents, household use of solvents, those kinds of
concerns. Nitrogen was still a water quality concern and remains one
as well. So we've got about 30 years of concern with that water
quality issue. There was quite a bit about protecting deep recharge
Again, that Zone Ill, the deep recharge area of the Pine Barrens and
the use of zoning to really protect the water resources really cane
out of that. | think I"'mgoing to turn this over nowto Martin.

He'll start tal king about the volunmes of groundwater and tal k about
our surveillance progranms, and I'll wap up quickly with sone of our
concl usi ons.

MR TRENT:

The Suffol k County Water Resources Managenent Plan was conpleted in 1987
and the estimate in that plan was simlar to the nunbers you heard this
norning, 70 trillion gallons of water. |It's inportant to note that this
amount is 200 tines the anpbunt of annual recharge. The report also
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showed that there are areas of limted water quality, and they are east
of Mattituck Inlet on the North Fork and east of the Shinnecock Canal on
the South Fork. These are the areas of Long Island where quantity is an
issue. It also showed that 65% of the punpage is fromresidential use,
which is two thirds of the entire punpage as possessed to the comrercial,
industrial, agricultural end of it and golf courses and other uses were
relatively mnor in conparison. One of the findings again, of the
conprehensi ve plan, the top graph shows the increase of population as the
second line and the increase of water punpage as the first line. You

al so see that the population is beginning to | evel off at around 1.5
mllion here, and that's largely due to the land use controls that were
impl enented. A lot of the earlier studies predicted we're Suffolk County
woul d have a popul ation of over 3 million people. W're not going to
approach that with the controls that are in now It did address the
quantity issues, again, enphasizing the marine discharge of waste water,
especially in the Southwest Sewer District. The need to contro

excessive punping to avoid saltwater in |localized areas, to inprove

drai nage and stormnater runoff to increase recharge and where necessary,
to reall ocate water fromareas of surplus to areas of deficit. And
again, those areas in Suffolk County are largely going to end up on being
on the forks. The only place where it's really necessary nowis in very
very insol ated peninsulas; Great Hog Neck in Southold and al ong the
Napeague Strip in East Hanpton where you see a | arge anount of

devel opnent now and insufficient [ocal freshwater reserves.

And the -- anmpbng the reconmendati ons of that plan was as nentioned this
nor ni ng, public education. |It's a big issue to keep these itens in the
forefront of the public so they think about these so that the Health
Department, DEC and others can enforce the proper regul ations of

the Pl anni ng Conmi ssion, Suffol k County Planning Comm ssion and the Town
to l ook at water supply issues and zoning groundwater investigations as
far as quality goes and conservation for the first tine becane a major
recommendati on of that report. To get into our current progranms now this
is the Suffolk County nonitoring well network. W have 470 nonitoring
wel | s | ocated throughout the County. There are quarterly water table
eval uati on taken fromeach of the those. There's an annual water table
contour map produced that shows those water table elevations. That nap
is made available to the Planning Department, to builders, to devel opers
so that they can see what inpacts the aquifer may have on any proposed
proj ects there.

At each of these wells you could produce a sinilar hydrograph that shows
a long termnonitoring record, and it shows the wet periods where
precipitation recharge is exceeding the long term average and those
sometinmes in periods of drought where we're in right now where water the
table is several feet below normal. You can also use the data to show
where water, supply fresh water supply, is accurate -- adequate. This
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representation of Shelter Island shows areas of water supply that have at
| east a three foot contour. And the areas that could be devel oped with
private wells and public water supplies on Shelter Island. The sanme data
can al so show the problens -- the problenms that -- the areas that may
have probl ens, specifically here on Shelter Island. Again, you can see
Ram | sl and Peni nsul a, the West Neck Peninsula at the northeast and

sout hwest corners of the Island where saltwater intrusion can be a
problemif there's overdevel opnent.

Sone of our programs include this water table elevation nonitoring. W
al so do water quality nonitoring at those 470 wells as well as other
specific investigations. W have the capacity to drill and install our
own nonitoring wells wherever we think they' re necessary in response to
probl ens or concerns, anything from doing {shall ow geoprobe} work al ong
the South Shore. Wth this particular rig we can drill wells into depths
of 300 feet. This is an exanple of a recent investigation. It was of a
pl ume of tetrachl oroethyl ene} in Yaphank that we got involved in because
the original suspicion was that it was coning fromthe County facilities
near the County Infirmary or the Police Departnent. W ended up
installing 26 wells and tracing it back to a property unrelated to the
County. Fromthat we're able to produce is cross section of what that
contam nant plune |looks like in the aquifer, the depth of it and where
it's located and where it's traveled. The slide is a little light, but
this is a nore recent investigation. This is of Speonk, the two ngjor
roads there that are marked are d d County Road and Montauk Hi ghway. And
we have a very large plunme of volatile organic conpounds where a very
specific thing contains four conpounds including trichloroethene}
tetrachl oroethyl ene} for chloroformand {carbon tetrachloride}, which is
a pretty unusual contam nant outside an industrial area. So we're in the
process of delineating this plunme and trying to investigate what sources
may |ie upbreeded. One of the other prograns we're involved with is to

i nvestigate groundwater discharge to surface water bays and estuaries.
The Department along with Cornell Cooperative Extension has devel oped an
ul trasoni c seepage neter where we can actually nmeasure the quantity of
freshwater that's being discharged fromthe aquifers into these bays, and
we're getting pretty near being able to |look at the quality of that water
as well. This particular slide shows a srmall drilling instrument, the
geoprobe, that's nmounted on an old barge we borrowed fromthe Departnent
of Public Wrks. W can actually install small dianmeter nmonitoring wells
right through the bay bottom To nmeasure those di scharges we can ganal og
them and | ook at the actual pathol ogy and al so | ocated the saltwater
interface offshore.

This is one of the nobst powerful tools that we have right nowis the
groundwat er nodel that was devel oping in conjunction with {Canp Dresser
McKean} in the Water Authority. This is a 3-Dfinite nodel -- finite
el enent nodel, it covers over 1500 square niles fromthe Nassau County
border out east to Mattituck inlet, and it's in the Shinnecock Canal
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W' ve devel oped separate nodels since this to | ook at both the North and
South Forks and Shelter Island individually. This nodel has 2400

i ndi vi dual | oads, 4700 el ements and eight |ayers from bedrock to the
water table. So we can sinulate the aquifer pretty well with this. One
of the things we can use this for is to look at the streamflow, to |ook
at the groundwater contributing areas to all the streans in Suffolk
County. W can look at -- | don't like to nmeasure the areas inpacting
the streanms, but it can tell us where to sanple and where we night have
problens quality wi se along those streans.

Vito nmentioned SWAP, and this will be one the major uses of this nodel
It can be used to show the areas that contribute to the punping wells,
the public waters supplies throughout the County. And contrary to the
last slide, this slide shows areas that are in use for public water
supply located nostly down the spine of the Island. The previous slide
showed those areas where shal |l ow groundwat er was di scharged into the
streans and bays.

MR M NEI

| just want to wap this up for you, Dave. Basically, what we're trying
to do is bring you forward in time just to give you an overvi ew of sone
of the planning that's taking place and to show you that the surveill ance
continues. Martin is the head of G oundwater Resources, so our
nonitoring continues for the streans as well as groundwater el evations,
and we have marine nonitoring as well. One of the projects | wanted to
touch base on, and | think this probably should be a subject of a
separate presentation from DPWwe' ve been assisting in, towards the tai
end of the construction of the sewers in the Sout hwest Sewer District in
the late '70s and '80s there was concern about the environnental inpacts
that m ght occur by exporting all this freshwater that used to be
recharged through on-1ot septic systens out through the outfall of the
Ber gen Point Sewage Treatnment Plant out to the ocean. So there's been an
i nvestigation going on for nearly 20 years as to the possible inmpacts of
the sewering on the streamflow and salinity. There was al so
investigations of salinity in conparison to the Fire Island Inlet. And

these -- these investigations continue. There are indeed over that 20
year period fluctuations in the streamflow in the Sout hwest Sewer
District. But the nost -- these bullets are taken fromthe nost recent

letter fromDPWto the rel evant agencies and tal ks about the snal

declines in these rivers. W were particularly concerned fromthe stream
corridors fromAmtyville Creek on the west to Carlls River, the |argest
streamin the Sout hwest Sewer District. And this nmentions as the letter
does recently that the headwaters | ocations are pretty close to
pressuring levels, and that -- one of the other concerns, there's been a

| ot of thorough investigations of the vegetation, there's cross sections
across several of the streans to | ook at the wetland and the inpacts.

And according to the last report that there really hasn't been a change
in the vegetative communities along sone of the these streans.
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I would like to just summarize, if we can just nove al ong, to what our
findings and our position pretty nuch. And | think this is simlar to
what we're been hearing for over a century actually, in fact, some of the
earlier studies that were done in the 1900s were investigating the
groundwat er resources in Suffolk as a possible source to -- to Nassau
County. A study in the late '50s indicated that the perm ssive sustained
yield could supply water to nearly 3.3 mininum people in Suffolk County.
Those were some of the early estinmates of what build out would really
represent in ternms the popul ation. That popul ation estinate obviously
was backed off considerably in the 208 Study. And currently | think we
have about 1.3 mllion plus that the LIPA estinates are. W are indeed
slightly larger than Nassau, that's been the case for about five years.
And we' ve kind of used Nassau as our living infield experinent, that they
have consi derabl e public water to alnost all reaches of Nassau County,
they have sewering in that area, and we've been followi ng their situation
for the last 30 years with regard to water supply.

So basically, if you just want to focus on just keep the blinders on for
this afternoon, there is indeed sufficient groundwater quantity to neet
the water supply needs. W'Ill talk about quality nore tonorrow and what
the SWAP programwi |l dictate in terns of qualifying sone of these

concl usions. And there has been discussion over the | ast few decades
about the need at tinmes that reallocate fromsurplus areas to sone of the
deficit areas. And the concerning about avoi ding excessive concentrated

areas of withdrawal. Sonetines when we're tal ki ng about concentrated
33

w thdrawal s, it mght be small in relative size on the North Fork and

Shelter Island. And then to nonitor and mitigate environnental effects

of sewering. This -- this remains the paramount concern. Wat is the

affect on streamflow, |ake |evels and the bays? You saw the fan study,
we probably should tal k about that sonme nore at another neeting, but the
whol e idea is that the we're not conpl acent, surveillance continues,

pl anni ng continues, we'll talk nore about that tonmorrow, and the ideas
that water conservation is just a good rule for everyone to utilize. But
the concern for |ake and stream | evels continues, nonitoring is ongoing.

And the possible salinity changes, | just quickly got sonme frommy Marine
Resources Bureau out in R verhead, and they gave ne sone stations in
Great South Bay. Starting fromthe east, 2001, which is a relatively wet
year conpared to this year, the salinity in the eastern Great South Bay
was about 25 parts per thousand. |It's typically what it is in eastern
Great South Bay. There's a ot of residence tine out there east of the
Fire Island Inlet, typically freshwater builds up. This year instead of
25, it's about 27 and a half parts per thousand. It sounds like a subtle
difference, but those two parts per thousand sonetimes can encourage some
of the predators, like star fish, into the bay system Even on the
western end out near Amityville Creek, there's a change of about one part
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per thousand from29 to al nost a seawater quality of about 30 plus parts
per thousand. So we nonitor very closely the salinity changes. And as
subtl e as they sound, and they can be very inportant to the system So
that continues to be sone of our water quality issues. | think that
pretty much waps up our presentation.

CHAl RVAN BI SHOP
| have a question. The last significant planning docunent with regard to
water quantity was created in 1987; is that correct? That's --

MR M NEI

The last tinme we were involved in conpiling that kind of information,
that's true. The SWAP program picks up fromthat, fromthe late '90s and
noves us forward into this millennium So we're currently involved in a
conprehensi ve investigation of both quantity and quality issues. That
slides Martin showed of the streamflows represents sonme of the

nodel i ng, the powers of the nolding, with regard to quantity issues.

CHAl RVAN BI SHOP
The 1987 report --

MR, M NEl
The Conprehensive Resources Managenent Pl an.

CHAl RVAN BI SHOP
Now, that was a planni ng docunent which | guess Long |sland Governnents
wer e supposed to absorb and use to guide them correct?

MR. M NEl
Ri ght.

CHAl RVAN BI SHOP
The SWAPS will do the sane thing?

MR. M NEl

SWAP wi ||l do exactly -- what the SWAP does by definition is it provides
an assessnment. That's been a concern to us all along. W want to nove
into the managenent inplications of what all these assessnments will do

Tomorrow | mgoing to show you sone nore, | think, pertinent slides about
what the SWAP nodeling will do with regard to water supply. | think the
question --

CHAl RVAN BI SHOP
| thought SWAP allowed you to identify were pollutants came from |
t hought that was the nost significant --

MR. M NEl
Well, that's the npbst significant, but it's not the only utility of the
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nodel. | mean, the nodel hel ps us delineate stream subwater sheds, it
hel ps us cal cul ate the anmount of groundwater underflow into the bays.
The nol di ng capability goes above and beyond just a drinking water
supply investigations, and SWAP is part of that. SWAP is an
assessnent, we're tal king about the nmanagenent inplications that jump
out of assessnent that conprehensive.

CHAl RVAN BI SHOP
And in the 1987 -- what do you call it?

MR. M NEl
Conpr ehensi ve wat er Resources Managenent Pl an.

CHAI RVAN BI SHOP
You don't -- you don't have sonething for that.

MR M NEI
There is a slide that sunmari zes the --

CHAI RVAN BI SHOP
|'msee, |'"'mon that.

MR. M NE|
Yes, it's a big thick two vol une set.

CHAI RVAN BI SHOP
I'mgoing to call it the 1987 report.

MR M NEI
That's fine.

CHAI RVAN BI SHOP

The 1987 report, has Suffol k devel oped in accordance with its

proj ections, and has the governnents in and around Suffolk; town,
county, followed through on its recomendati ons? And if not, where --
I nean, if there has been sonme strain, where has that occurred?

MR. M NEl

Since that md '80s tine period, Brookhaven noved dranatically towards
the end of the '80s and upzoned consi derable property in the Town of
Br ookhaven. Both the North and South Fork, Southanpton, East Hanpton
as wel |l Southold have noved to upzone considerable properties. The

35
power -- the power of the '87 report really, | think, gave us a
picture and was one of the things | think that really | eads us to get
away from conplacency. | think if you hear every week the water

quality is okay, the drinking water is okay, you can alnost be lulled
into a sense of, gee, everything's fine. Wat SWAP does in nove us
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forward in time to be able to forecast any problens on their way.
That's really the power of these nodeling capabilities. Wat the '87
report did was really shake us once again. | sort of was a little
benmused at | ooking at 1970 report and the perimeters of concern back
inthe late '60s. And when you look at 08 it was really the advent of
all these investigations and viruses and solvents and things |ike
that. There's a nunber of energing concerns out there that we really
have to be vigilant about and really be very, | would say
conservative, in what we estinmate will be our ability to provide

whol esome water supply into the next 50 years or so. The '87 report
gave us nice pictures of the quality of the aquifer at different

| evels, it highlighted the concern about those insul ated areas, those
peni nsul as, on the North Fork, it really told us that we had to have
nore powerful tools to forecast groundwater quality, and not just keep
tabs on it, which is what surveillance does. A lot of the tines it

gi ves you forecasting ability, but really it's a snapshot in tine.
Today your water quality's okay, tonorrow it mght not be that great.
So that's what the nodeling is for.

CHAl RVAN BI SHOP
SWAP is nore dynamic than that. SWAP not only gives you the snapshot,

but it -- it leads you to the -- to the projections and --

MR. M NEl

I think |I've captured that whol e concept tonorrow in one slide. |
hope -- | hope that bring that all hone to you tonorrow.

CHAI RMAN BI SHOP
Al right. But that's on -- that's on quality. Has SWAP reveal ed
anything to date regarding quantity issues?

MR M NEI

I think the quantity discussion remains what it's been for probably
close to 50 years, that in periods of dry weather combined with
sewering withdrawal s and over punmpage that people have to be concerned
about the surface streans, |ake |evel and salinity levels in sone of
the bays, that there seens to be adequate water supply, in terns of
sheer volune, to supply the residents of Suffolk County into a

popul ation now that's far reduced in expectations than what it was 40
years ago. They literally in the late '60s and '70s were talking
about three and a half nmillion people in the Suffolk County by the
Year 2020. That's not the case. They were also tal ki ng about
dramati ¢ changes, there was sonething on the order of 120,000 acres of
farmand in 1950, by 1964 there was 74,000 acres of farnmland. They
forecast that by 2020, back in the '70s, that there would be 11,000
acres of farm and by the early 2002s. W have 36,000 acres. So the
idea is that the picture of |and use has changed dramatically from
what was though 30 years ago. The picture of our ability to supply
water on a quantity basis still remains the same. Quality remains the
concern with regard to water supply, quantity will remain an issue
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with regard to our natural resources.

CHAl RVAN BI SHOP

You may not have been here, | think M. Trent was here earlier for
Ms. Meyl and's presentation, which said anong other things that the --
if you synthesized it, that we were withdrawing faster than nature's
depositing, and this is creating a stress on the overal

hydr ogeol ogi cal system

MR. TRENT:
She di scussed the concept of perm ssive sustained yield in the County,
and she --

CHAI RMAN BI SHOP
I'"d like to get your perspective on her --

MR TRENT:

She maintained that -- that we were nearing or at that point, and, in
fact, in the issue of quantity, overall quantity, we're no where near
that point in Suffolk County, that there is nmore than adequate freshwater
reserves to serve the popul ation now and the projected popul ation.

MR. M NEl
That will be one of the outconmes of the nodel to SWAP, the whol e concept
of perm ssive sustained yield.

CHAI RVAN BI SHOP
M, Trent, if you could expound on that.

MR. TRENT:
That addresses the issue of water supply for drinking water, that doesn't

address the issue of natural resources.

CHAI RVAN BI SHOP

Ri ght, | understand that.

MR. TRENT:

There are -- because of all the studies that were in the past, in '87,
and going back to '78 the 208 Study was a biggest inplement -- inpedence

for many of the land use controls that are in place today. But because
of the land use controls that are in place today, while the earlier
studi es had shown that the build-out population for Suffolk County was
going to be over 3 mllion people, in fact, we're never going to get
there. And build out is going to be much nmuch I ess in concept, and that
popul ati on unl ess they do sonething severely wong will not exceed the
sustai ned -- perm ssive sustained yield of the water supply.

CHAI RVAN BI SHOP
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What's the difference just in -- | have to bring her -- her presentation
down to the level where | could -- what's the difference between Babyl on
and Valley Strean? | think she indicated that Valley Stream now -- that
those wells are not usable any longer, there's no streamin Valley

Stream

MR TRENT:

The stream has dropped up -- has dried up because of the reduction in
water levels for those two reasons, because 90% of Nassau County is
sewer ed.

CHAI RVAN Bl SHOP:

Now, | have streans in Lindenhurst that are in the sanme situation;
Strongs Creek, which is now only a drainage stream it's no |onger a
stream will ny wells be in the same situations as sout hwest Nassau?

MR. TRENT:

The streans intercept shallow groundwater, the top few feet of the water
table, okay. They're wells, public and private wells, are screened nuch
much deeper into the aquifer. |It's a misnoner to say that the wells wll
dry up.

CHAI RVAN BI SHOP:
| understood that. | nean, they're not usable. There's, | think, in the
situation in Nassau there was saltwater intrusion.

MR TRENT:
In some areas in Nassau it's foreseen as a nanagenent problem
where --

CHAI RVAN Bl SHOP:

And the essence of her presentation was, |ook, here was Brooklyn, here
was Queens, then Nassau, are you next? And then one the pieces of

evi dence was stream-- streamlevels. And | can see streans levels in ny
area are down.

MR, TRENT:
Part of the --

CHAI RVAN BI SHOP:

And not just fromthe drought, | nean, they've been down five or six
years.

MR, M NEl :

We do check -- part of the investigations is to check the Carnmans River

out in Brookhaven and Yaphank with Carlls and all the other streans;
Amtyville Creek, Strongs, etcetera with that, and it fluctuates
dramatically with water conditions as well. The idea too is the water
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supply is extracted so deep in the systemthat we will not exceed the
perm ssive sustained yield. The amount of volune you have in the
reservoir plus all the recharges taking place will not exceed the ability
to provide water. That's been really the findings since the "'50s with
regard to water supply. The concern still remains the creeks.

CHAl RVAN BI SHOP

How is it that if you go down lower that it's imune to any consideration
of withdrawing nore than is being deposited? You're pointing to depth.
Maybe it's --

MR M NEI

The val ue of the depth is really two fold; one, you are drawing fromthe
deeper part of the resolver in ternms of sheer volune. Also, the quality
is better much -- nuch lower in the system especially in areas |ike
Babyl on that for decades had significant devel opnent w thout sewer,
things like that. | was curious also, the 1970 report they tal ked about
the magothy. That's our -- that's our nost plentiful water supply
portion of the aquifer systemthat we serve nost of Suffolk County did

not show any signs of industrial or donestic inpacts back in 1970. So
that story has changed. Again, tonmorrow should be a nuch nore
interesting discussion with you. And | think we can clarify even that
poi nt about punping in the Babylon area with regard to the sheer ability
to provi de whol esone water long into the future. It's really nore of a
quality issue. Quantity, we will not exceed the ability to provide the
vol ume of drinking water necessary in the Babylon area w thout the well
itsel f being inpacted.

CHAI RVAN BI SHOP

So the quality issue, as long as the population stays in this one point
-- 1 1/5nmllion range, in your opinion, there is no -- the systemis
self sustaining. That's the bottomline fromthe Health Departnent.

MR, M NEI
Yes.

CHAl RVAN BI SHOP
kay. |'mfascinated when | earned experts di sagree.

MR. M NEl
Agai n, the discussions tonorrow should be --

CHAl RVAN BI SHOP
No. | know you're -- we did earlier hearings on --

MR. M NEl
We're focusing on --
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CHAl RVAN BI SHOP

-- that report, and it was fascinating, |'msure tomorrow will be evenly
so. On the issue that -- on the streans and on the quality of surface
wat er and the inpacts of sewering, what can be done for Deer Lake,
Strongs Creek, any of these areas? Can we ever get those streans back
to where they were?

MR M NEI

There was discussion, and if you ever travel around Bel nont Lake, you'l
see wells that replenish Bel nont Lake. There are di scussi ons about
extracting water fromdifferent levels, diverting nore stormvater to
surface streans. Sone of those carry a whol e another sweep of

envi ronnental concerns with them The idea of reclaimng themto the
same | evel, froman engi neering standpoint you could. The cost of
punpi ng and nmi ntai ning themduring dry weather patterns would certainly
be a huge econom c issue to address. Also, this idea that again, if you
| ook back -- I'msure the GSrep -- the United States Geol ogical Survey
rep will tonorrow -- will show you that in the drought of the '60s,
Sanpawans Creek dried up well past Guggenhei m Lake. So anyone who's
travel ed along -- Deer Lake is on Sanpawans. It's a small water body,
but when you tal k about Guggenhei m Lake drying up and things like that,
and water bodies that sizeable. So these -- these inpacts predated
sewering. And we haven't discussed the water quality benefits provided
by that sewering. W can discuss those nore tonmorrow. But, yes,
physically and from an engi neeri ng standpoint you could replenish the
streans year round during any condition you wanted. If you wanted to
take extreme measures of punping groundwater into themat different

areas. Do you want to nmmintain the headwaters od the strean? Do you
want to maintain the |akes? Do you want to nmaintain salinity in the
western part of the Geat South Bay at all tinmes during the sumer?
Those are huge issues with equally large financial inplications.

CHAI RVAN Bl SHOP

| know we're diverging fromthe topic of hearing, but | obviously have a
parochial interest in this. Recently, at the headwaters of Carlls River
was approved a very |arge devel opment, senior conplex. D d the Health
Department comment on that or was coment sought from you?

MR, M NEA

I"msure. Any devel opnent hooked into the Sout hwest Sewer District by
right they're allowed to connect to the Sout hwest Sewer District. So
there woul d be no regulatory --

CHAI RMAN BI SHOP
Why do they a right? They' re outside the --
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MR. M NEl
They're within the boundaries of the --

CHAI RVAN BI SHOP:

It's outside. The headwaters are in -- above Southern State.

MR. M NEl

["msorry. | knowit well, I've sanpled it oftentimes. | don't recal
the actual project. I'msure if it was outside we would have been asked.
Connecting to the Southwest Sewer District is really our preferred
option. In fact, we have another nmmjor concern with an apartnent conpl ex

up in North Bay Shore we would really like to see connected to the

Sout hwest Sewer District. Having said that, we're also pleased about the
Legi sl ative resol ution tal king about conprehensive planni ng for extending
the Sout hwest Sewer District. W think that's truly inperative, and
we'll bring the natural resources inpacts question | think a little bit
clearer and better understood in the planning process. So we are very

pl eased with that resolution noving forward and the response from DPW
And | think it even nentioned the need to be very cogni zant of the
surface streaminplications of extending sewers further north.

CHAI RVAN BI SHOP
| suppose ny question --

MR. M NEl
Al the projects --

CHAI RVAN BI SHOP

The question is do you have the power in the Health Departnent if you
think that a project is going to dimnish the streamquantity or quality
to stop it?

MR M NEI

Not really. W have only one issues -- two issues; proper water supply
provi ded and proper sanitary sewage disposal, and typically, we're the
maj or proponent of hooking to the Sout hwest Sewer District. W' ve been
told many tines by the County Attorney in a SEQRA, in an environnental

review context, we can coment on the inplications of the project, but we
cannot deny a permt outside of our regulatory authority of public water
supply and sewage di sposal

CHAl RVAN BI SHOP
And that's by virtue of County |aw?

MR M NEA

Sanitary Code as del egated by the State Health Departnment. So |I'm
talking in particular about Article 6 of the Sanitary Code, which tal ks
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about the need for getting your approval out of our waste water
managenment section. W raised the issue --

CHAl RVAN BI SHOP

It sounds like you' re the guardi ans of the streans, you know, you nonitor
them you're concerned about them but you ultimately don't have the
power to protect them

MR. M NEl

| think the towns would say rightfully so. To answer your question a
l[ittle bit nore, in the environnental review, we oftentinmes bring up
those issues. At the final end with the application, if it neets our
Sani tary Code requirenents for water supply and sewage disposal, it wll
be approved by the Health Departnment. But we bring up these issues al
the tine to the towns.

CHAl RVAN BI SHOP
Has the saltwater -- back to our original problem Has the saltwater
interface noved at all anywhere in the County since we've been --

MR, M NEl

Not al ong the South Shore that we're aware of. Shelter I|sland continues
to be an area of investigation and concern, but actual novenment has not
been significant, and that's pretty nuch been the position of independent
scientists for the last 40-50 years. United State Geol ogi cal Survey and
others have pretty much indicated that at |east in Suffolk County.

CHAl RVAN BI SHOP
And then just the Swaps has not yet shown any area where there's a
quantity issue other than Shelter Island.

MR. M NEl
Not in Suffolk County, no. |It's a Nassau and Suffol k County Swap
Program its a regional program but not in Suffolk County.

CHAl RVAN BI SHOP
Okay. Thank you very nmuch. You'll stick around for a while, please.

CHAl RVAN BI SHOP

After M. Bokuniew cz's presentation, if any nmenbers of the public want
to coment on anything that they've heard or the Water Authority w shes
to comment, we'll do so at that tinme.

CHAI RVAN BI SHOP

Henry Bokuniewicz is a professor and he is the Director of the Long
I sl and Groundwat er Research Institute of Stony Brook University.

| appreciate you taking the tinme to be here this afternoon.
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MR, BOKUNI EW CZ:

Well, what can | say. One of the advantages of speaking last is that al
the inmportant issues have been put on the table. So | don't have any
slides, | don't have any overheads. This is not Hydrology 101. | do

want to say a few words about the Goundwater Institute at the
University, which is the easy part. And then while | don't any answers
for you, | think I do have a nassage on sone of the testinony that we've
heard today and perhaps a suggestion.

First, about the University and the Groundwater Institute. It was
established in 1994 in an effort to marshal the resources of the

Uni versity towards studies of groundwater resources on Long Island in
particular. And | wasn't paying attention one day so | was nade Director
and have -- still have that job. Now, the University has two great

m ssions; research is one and education is the other. The faculty at
Stony Brook University have engaged in research in groundwater for over
30 years, alnost the entire history of the University. Sonme of the

pi oneering work on fingerprinting pollutants was done in the Chem stry
Departnment there. And today even so work is being done to use naturally
occurring isotopes to pinpoint pollution sources. W have sone of the
nost sensitive |aboratories in the world for detecting nmetals in
groundwater. There's pioneering work being done now in the region of
pharmaceuti cal s and personal care products, we're in the forefront of
sonme of that research. And we're involved with many of the ecol ogica
concerns in ternms of the interactions of groundwater and surface water,
bringing the international community into Long Island and its

envi ronnent s

Now, all of that would be done even w thout the G oundwater Institute,

but the institute is nmeant to have a special role. The problemwth
research is that very often by its very nature, it's uncertain, it goes
by trial and error, it goes down a lot of blind alleys and dead ends, and
many people see it as fairly esoteric. Sone of it is fairly esoteric.

But some of it is not, and some of it's really vital to our understanding
and practical applications. Unfortunately, it often takes years or
decades for research results to filter down into practical applications.
And one of the nissions given to the G oundwater Institute was to try to
short circuit that process a little bit, open up a dial og between the
regul ators, managers, water suppliers and concerned citizen of the
general public, open up a dialog so the that scientists understood what
those problens they were facing were, and that they had sonme outlet to
present research results to this group. So that's one the jobs that we
try to do.

The second mission of the University is that of education. Everyone
associated with the institute within the University has a full-time
teaching | oad and teaches graduate students. The special mission of the
Institute, however, is to try to ensure that the next generation of
educators and technical specialists and professionals will have a
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conmitnment to Long Island and to its special problens. And if you can
get that interest, lay that ground work early on, | think you can ensure
high quality, high [evel of professionalismfor dealing with Long
Island's problens in the future. So that's what the Institute is neant
to do.

Now, let ne go on to talk a little bit about sone of the testinony |'ve
heard today and make sonme comments in general gain about it. | don't
have to tell you this is a newwrld. This is not Brooklyn at the turn
of the century, this is not pre -- post-war Nassau County. W have new
contanm nants we're going to deal with, and that you'll hear about
tomorrow, things |like MIBE, a decade ago no one was concerned about it,
few peopl e even heard about it. But here we are with a nonstrous MIBE
problem W have a new -- we have a |l egacy of old contam nation that's
is that taking new forms, |ooking at pesticides that have | ong been
banned, but things that appear as degradation products of these in
surface waters. And on the horizon, we have really a changing vi ewpoi nt
of contamination in general, no |longer -- perhaps not no longer, but in
addition to worrying about industrial contam nation, agricultura

contam nation, contam nation by individuals, just the sure crush of the
popul ation is becom ng sonething that needs sone attention. [It's not
necessarily a problem but in a growing way, things |ike pharmaceuticals,
uses of antibacterial soaps, the discharge of waste drugs, even sonething
as sinple as asprin is kind of changing the roles in which we're view ng
contami nation in the environment, w th nuch nore enphasis on individuals
and individual stewardship. So it's a different sort of world that we're
dealing with. The -- one of the nost w dely detected contam nations in
surface waters today is caffeine. Nowis this a problen? Well, a |lot of
us consune a |lot of caffeine every norning. W don't really know, but
these thing are appearing. And individual action is certainly going to
be changing the quality of our environnent.

We have learned a lot fromthe research. W have |learned fromthe
experiences in Brooklyn, experiences in Nassau, experiences in Georgia
and New Jersey and experiences in Europe. | think the problens that we
di scussed today in ternms of quantity and overpunping in the water budget
are really not surprises. They are things that have been known for a
long tinme, basic facts that have been known for a long tine. And people
are well aware of these dangers. Devel opnment and any use of water
resources doesn't cone without a price. And the trick is to realize what
the price is and deci de whether or not you're going to be able to pay it.
Sone one pointed out these are difficult choices. They're difficult
because it's a very conplicated system And | think that's part of ny
nessage as | go a little further on here. W're not going to escape with
sone pl atitudes and vague generalizations of how the water supply system
the water resource systemworks. It really demands sone hard study and
very detailed information. They're difficult choices, but they are

choi ces. There are nmany choices that yet can be nade, and we're not up
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agai nst the wall here. And it becones a matter of not so rmuch choosing
the technol ogy, which is often much nore up to the challenge of providing
choi ces then you would like to think sonmetinmes, not just technol ogica
[imtations, but social and economic limtations as we are all aware.

What do we need? Wat do we need to worry about? Soneone nentioned that
it was dangerous to play the nunbers gane. But | think we better damm
wel | play the nunbers gane; trying to nake decisions w thout quantitative
i nformati on, not whether the change is good or bad, but how big it is,
how many people are effected, how many acres are going to be changed.
Anything we do is going to make changes, and we have to be built into our
choi ces the nmagnitudes of those changes, not just the direction in which
they are going. It would be nice to solve all the environnental problens
by shi ppi ng everone to Uah, but that's not going to be an option. So we

don't want just qualitative indications, but quantitative indications.
There's really a danger to be avoided in oversinplification. | think
it's nice when you're dealing with these conplicated things to get a
general picture, kind of a cocktail talk, a view of how the world works,
but when it gets down to really planning in long term you need the sort
of attention that the people in this room have given these problens and
you need the sort of full-time attention to the conplications that arise
inthis -- in this sort of environmental system especially in
groundwat er.

And sone of -- it was nmentioned this nmorning also that you need to worry
about the -- the specificity of sites. Mst of the water that we use --
all of the water that we use really does conme frompretty nuch under our
feet. | think we don't transport water nore than nmaybe a dozen mles, so
that happens at particular sites is controlled by the conditions at that
site, even though all these systens are linked. And we talk about the

i ntergraded sol e source aquifer, the sight specificity cannot be ignored
in dealing with these problems. W have to treat different places
differently probably in order to cone to sone resolution of devel opnent.

Now, we've tal ked about this norning safe yield and the water budget and
caps. | think at a different level there's a little bit of a danger with
those ternms, and | have a little bit of a problemw th them even, in that
they give the inpression that there's a fixed solutions, that there's a
nunber that you nail to the wall, a cap that you put on, and once you do
that, you can go on and worry about other problenms. That's not really
true, and | believe everyone realizes that. |In fact, you kind of hit on
the point just with the previous speaker when you asked whet her the
recomendati ons of the 1987 study were put into effect, were they
effective. Those are the kinds of questions that need to be asked and
probably were a little bit delinquent in asking them The nodern world
managenent theory is tending towards what's call ed adapti ve managenent .
I"msure many of you are famliar with that. These -- in adaptive
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nmanagenent you treat these environnental problens not so nuch as probl ens
to solve, but problens to be negotiated, problens to be westled with
constantly to be reevaluated and constantly to be accessed. Once you
decide on a course of action, revisit it, take stock of whether that was
a good recommendation or not, and you try to nake the adjustnents, you
try to adapt not only to the what might be fallacies in the origina
assunptions but al so change in conditions under which the origina

choi ces were nade

Unfortunately, sone of the choices are not going to be retractable, so
you have to proceed carefully, but that's not telling you anything. It's
good to have a plan, but you better have plan B and plan C and have a
plan for when you're going to switch plans. Not very reassuring, but
it's going to have to be the way that water resource nanagenent is
working. And it does in large part do that, we revisit objectives al

the tine. But we have to be careful that we keep the door open for this
adapti ve managenent. There are three essential elenments to it, and
there's a danger in every one of them of dropping the ball as we nove

forward. One of these elements is data assessnment. Information is a two
edge sword. In one sense we have too nmuch information, there's certainly
an expl osi on of nunbers, nmany of the those were presented today. 1In the

standard reference text there are sonmething |ike 10,000 conpounds we
could worry about in ternms of pollutants. They are hundreds of thousands

of test results on Long Island alone, and there's probably nillions of

cal cul ati ons around those results. It's very difficult even to | ook at
this sort of information, let alone to make sense out of it and use it as
it should be used as planning for the future. There's also -- on the

ot her edge of the sword there's always not enough information. And

need to nake a pitch for nonitoring at this point, even though we're
overwhel med by nunbers sonetinmes. As | nentioned before, these are very
conplicated systens, and we're not going to get away with the back of the
envel opes sorts of calculations. The only way we're really going to
under stand how they' re behavi ng and how t hey' re behaving at different
sites is to watch them Suffolk County and the -- Suffolk County Health
-- Departnent of Health Services and the US Ceol ogical Service on -- in
Suffol k County had been trenendous resources in keeping up this
nonitoring level, this vigilance that's absolutely indi spensable.
Unfortunately, it's expensive, it's often very boring, but you can't |oss
that focus that the nonitoring data gives us. | think you may hear |ater
that in Nassau County much of the USGS nonitoring has just di sappeared
and probably that's a serious mstake for our future planning.

CHAl RVAN BI SHOP
Don't we have an extensive nonitoring systenf

MR. BOKUNI EW CZ:
We do have one. | thing -- the point is it has to be kept going. The
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third el enent, data assessnent nmonitoring, brings nme to nodeling efforts.

Bot h Nassau and Suffol k County have invested, well, probably over a
mllion dollars in what is probable the npst sophisticated mathematica
nodel i ng of an aquifer systemin the country. It is very powerful, it is

used for nmaking sone of the decisions as it should be used. Part of the
problemwi th it though is again it continually has to be nmintained.

You can't -- you can't develop it and then leave it sit on a shelf, it
has to be used, it has to be accessible. And | believe that there should
be provi sions nmade for keeping that nodel current, up do date and

avail able when it has to be used in nmaking these decisions. |It's not a
trivial exercise. It requires technical expertise and a dedication, a
conmtnent, to keeping that sort of capability current and functional.

We can't ignore these things if we want to go forward.

So what's the suggestion? Well, we have to be careful that the County
continues to keep its house in order. This wealth of data that's there
even though it can be crushingly overwhelmng really shoul d be devel oped
into a functional data base that can be used whether it's at the Health
Departnment, whether it's at the USGS, whether it's at the University.

Wherever it is, it needs -- it cannot be ignored, it needs to be used.
We need to keep up this nodeling effort. That's the way that we're going
to quantify these choices that are going to have to be faced. It's the

only way to nake predictions, and it's really a very good tool, even
though it can be cunbersonme to use. And as was nentioned by Vito M nea,
the SWAP Programis in place, but the SWAP Programis just an assessnent
program You touched on it too M. Bishop, at the sane -- al nost the
same breath that the SWAP Program has to be carried to the next step and
turn it into a nanagenent plan. W cannot operate in today's world with
a 1987 managenent plan. It just -- it's not going to get us into the
future. These problens are difficult ones because they need to be

consi dered in the conprehensive manner. To the extent we can do this
which are primary all technical aspects of the groundwater problem

believe that we can go a along way toward sol ving sone of the problens,
but it won't take away all the difficulty choices. W deal at the
University in the technical issues, dealing in nunbers, but as everyone
realizes, they are social issues and econonic issues that have to sonehow
be factored into that. The best we can hope fromthe technical advice is
to put aside sone of the enotional argunments and put aside some of the
armwaiving and to really focus on where the inportant differences are.
Thank you.

CHAI RVAN BI SHOP

Thank you. Al right. So we've invested this mllion dollars and we've
been nonitoring, what do you see? Wen you |look at the data that's

com ng, what do you see in ternms of -- we don't have you tonorrow, right?
So I've got to get quantity and quality.
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MR, BOKUNI EW CZ:

Well, quantity, as was pointed out, there is an i mense reservoir of
water. And in terns of the recharge, we're not using probably 10% of the
recharge, so we're not mning our groundwater. And everyone is carefully
watching that. In -- individually though, every nman, wonan, and child
demands about 150 gal | ons of water everyday. You know, three of those
big 55 gallon drunms. Now, you and | don't drink that much water, but

nost of it is -- part of it is our share of agricultural industry, part
of it is flushing the toilet, watering the lawn, and things of that.
We're taking this very quality water and putting it to these other uses.
So there's a lot of water there, we're using a |lot of water, conservation
is only a reasonable and appropriate step to take. | think the difficult
i ssues and what's pointed out in the nodeling results very succinctly is
that pollutions problem contamni nation problens are often very l|ocalized,
and you can have effects at one well that will cause you to have to do
treatment or close down a well that don't appear in another. And that's
part of this problemof this very specific, sight-specific nature of this

system In sone ways that's a bl essing, because if you can identify
these areas, these plunes, you have a chance of cleaning themup. 1In
sonme ways it's a disadvantage because it neans that you have to go in in
great detail in order to properly assess the quality of the water.

CHAI RVAN BI SHOP!

Let nme just break it up into quantity and quality, and I'll just ask ny
quantity question. |If we're not nining water, why do we need to conserve
wat er ?

MR. BOKUNI EW CZ:

Well, the water that we supply is very strictly regulated and very wel |
tested. It's a high quality product. In sone cases -- in alnost al
cases, it's better than the quality of bottled water. But it's expensive
to do. And if nost of our use of that high quality water is spraying it
on the lawn or flushing it down the toilet, | think reasonabl e people
woul d say perhaps those are uses that we should noderate a little bit
rather than to treat it as a conpletely expendabl e resource

CHAl RVAN BI SHOP
But we generate nore than we're using, am | understanding?

MR, BOKUNI EW CZ:
In terns of quantity.

CHAl RVAN BI SHOP
Wiy can't | water ny lawn without guilt. | nean, if it's going to --

MR, BOKUNI EW CZ:
Wl |, nmany peopl e do.

file:/IIH|/Inetpub/wwwroot/myweb/Legislature/clerk/cmeet/ep/2002/en081302R.htm (54 of 59) [10/31/2002 8:24:17 AM]



*SPECIAL MEETING*

CHAI RVAN BI SHOP
| feel the guilt.

MR. BOKUNI EW CZ:

Because you can't really separate the issue of quality fromquantity.
There is an i nmense reservoir down there, rainfall is supplying it at a
rate faster than we are using it, but we are using it in a way that adds
contami nation to the the surface waters. One arena in which this is
going to be critical in ny opinion is the consideration of private wells.
Private wells are not tested usually. They are usually shallow, they're
usual ly drawing water that's fairly young. And the recycling of water in
through a contani nated surface and back down into the groundwater may

bal ance the budget in terns of quantity, but not quality. The sewering
in Nassau County was done to preserve water quality not necessarily
quantity.

CHAl RVAN BI SHOP
It's correct to say that you agree with the Health Departnent assessnent.

MR, BOKUNI EW CZ:
That's correct.

CHAI RVAN Bl SHOP.
Now on quality. Gasoline spills, we have thousands on Long Island. Are
we seeing evidence of that in our water supply?

MR, BOKUNI EW CZ:

| don't believe that that's a threat to public water supplies. There are
sone wells that have to be treated. They're fairly few, and | can't give
you nunbers, but the Suffol k County WAater Authority can. But nost of the
water supply that is test is not seeing the effects of surface
cont am nati ons.

CHAl RVAN BI SHOP
So why shoul d we expend noney to clean up surface contam nations?

MR. BOKUNI EW CZ

Wel |, just because you're not seeing it in the public water supply
doesn't nean that that gives us the right to insult the environment by
addi ng these pollutants. And in the long term there has to be probl ens
arising fromthese sorts of issues, evenif it is only the | eakage of
those contaminants into the surface waters and not into the potable water

suppl y.

CHAI RVAN BI SHOP

Derivative of products fromchem cals that we do test for, and | |earned
at the prior hearing that chemicals break down, they neet other chemcals
that are breaking down and form new chemicals that we don't test for, how
concerned shoul d policy nakers be about that?
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VR, BOKUNI EW CZ:
Well, | guess the real question is how concerned can you be about that?

CHAl RVAN BI SHOP
Isn't Europe nore concerned than we are about the standards for a | ot of
these things that we don't have here?

MR, BOKUNI EW CZ:

Eur opean standards are different then we have here. European conditions
though are also different. COten there's a great deal of recharge sewage
-- sewered water, there are higher density of popul ations that have been
in place for longer periods of tine. Now, that doesn't nean that we
shoul dn't be concerned. But the -- the setting of standards itself is a
conundrum because many of these derivative products have not been

i nvestigated, and there have not specific standards for what |evels m ght
becone dangerous in terns of human health. And as a result, we view them
with an generic standard nmerely because the infornmation that is usually
generated by the EPA is not available. It may be that we have sonething
to learn fromthe European comunity in terns of their assessnent of
these chemicals. There first has to be a careful exam nation of our

vul nerability; which ones do we have reasonable -- reason to believe are
of concern on Long Island and what information do we know about them

And we woul d hope that soneone sonmewhere has studied those derivatives,
because if it has to go through a standard setting process, it could be a
very long time before we have those answers.

CHAI RVAN Bl SHOP

What -- what concerns you nost about the quality of our groundwater
supply? Where do you see the danger? You don't see a problemwth
quantity, so do we have a problemw th quality on the horizon or?

MR, BOKUNI EW CZ:
We have a problem-- | think there is a problemwth quality --

CHAl RVAN BI SHOP
In your preanble you spoke about choices. So obviously there nust be an
i ssue out there that causes us to have to nake choi ces.

MR, BOKUNI EW CZ

Well, | think one of the issues that |'ve been thinking about lately is
whet her we have the need or can afford the luxury of having private
wells. And | know that that's not nerely a technical issue, but that's
one in which water quality nmay force us to make sone of these choices
early on. Many of the contanminant levels that are in the surface waters
nmake the private wells nore susceptible to contam nation than public
well s which are usually deeper nmonitored, treated if necessary. | know
that bring up issues of devel opnent and how do you bring in water from
other areas and what's the proper justice in transporting water, but |
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suspect that the water quality issues are first an forenpst going to be
-- drive us into making those kinds of choices.

The other inmportant choice that's going to have to be nmade is one of
sewering and establishing sewer districts. Mich of the use of water in
Suf fol k County now preserves as best as we can the water budget keeping
-- recycling water, not using consunptive uses. And the problens in
decline of the water table in Nassau have been because the waste water

has been expelled fromthe systeminto the ocean. So their water tables
have dropped, preserving water quality at an expense of surface waters.

CHAI RVAN Bl SHOP
Right. So overall, would you grade the sewering of Suffolk County to

date as successful or sinply a trade off and a choice, or unsuccessful ?

MR BOKUNI EW CZ

Well, | think the sewering has been successful in the sense that it has
-- it has helped to maintain the quality of the water. You have seen the
effects though, | think; streamlevels have declined, sone | akes have

di sappeared. The decision had to be nmade at sone poi nt whether the
installation of sewers was worth those effects. And the best way to nmake
that choice is to have the best information you can going into it as to
what those effects woul d be.

CHAI RVAN BI SHOP
MIBE, how serious a problemis that in the near term next ten years?

MR, BOKUNI EW CZ

| think it is not a serious problemin terns of the public water supply.
It is a serious problemin ternms of how ubiquitous their contam nation by
MIBE is and how really little we have -- we know about the ecol ogica
effects of that contamination. So it's a prudent course of action to try
to clean up plunes of MIBE as we can and as we can find high
concentrations and to be vigilant as to where this contamnation is
ending up in our surface waters and what effects it might be having

CHAI RVAN BI SHOP

The final question is can Long Island sustain the level of growth that it
currently enjoys in items of its water supply. | think the answer is
yes, but.

MR, BOKUNI EW CZ:

That's a real tough one. W can't sustain a |level of growmh for a | ong
period of time based on quantity issues. W can sustain a |evel of
growt h

if we start to consider nmethods of distributing water that really we
haven't used ver nuch in the past; punping water fromone area to
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another. But it probably is going to require much nore careful
intergration of aquifer systens on a whole across the Island.

CHAl RVAN BI SHOP

Thank you very nuch. Now, | have one card. |If anybody else -- we really
don't have to do cards. W can -- we're an intinmate enough crowd that we
don't need the cards. Mark Serotoff, and if anybody else would like to
follow him just indicate.

MR SEROTOFF:

Good afternoon. My nane is Mark Serotoff, I'mthe Chairman of Health and
Envi ronment of the Sustainable Energy Alliance of Long Island. There is
a very recent issue and cause of concern of the nunerous power plants
bei ng proposed for Long Island, and their prodigious water consunption.
For exanpl e, Brookhaven Energy has just been approved by the State Siting
Board to be permitted, and its consunption of potable water is about two
and a half mllion gallons a day. Kings Park Energy has roughly a

mllion gallons a day potable water consunption, and Spagnoli Road is
about is mllion and a half gallons of water a day. One question is were
these power plants and their consunptions of potable water supply being
taken into account by the nodeling that the various agencies used to
deternm ne that they feel there is enough water now and in the future for
future grow h?

And the other problemis with the consunption, with the high water
consunption of these power plants, what effects will that have on
saltwater intrusion in various areas, on displacenment of pollution

pl unmes? For exanple, King Park Energy is adjacent to the Northport
landfill, the Huntington landfill. And one the |argest subterranean
pollutions plunmes if not on the Island in the region extends fromthe
Nort hport landfill northeast to Sunken Meadow Creek. WII punping of
Suffol k County water supply wells in that area of a mllion gallons a day

displace this plume? WII it cause the plume to nove to wells that are
not contam nated? WIIl this pollution, as | said, spread to other areas?
So the --

CHAl RVAN BI SHOP
You raised those questions | can tell in sort of a rhetorical way. Do we
have answers? Have you received answers to those?

MR, SEROTCFF:
No, I'"'mnot rhetorical. I'm-- | don't

CHAI RVAN Bl SHOP
I know you're opposed to the plant.

MR. SEROTCOFF:
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| don't know. It's cause of concern. |It's possible.

CHAI RVAN BI SHOP
There hasn't been official answers to those questions.

MR. SEROTOFF

No. | don't know, and | think studies have to be made. But these are

i ssues of concern. And another thing would be what would be the speed if
there were displacenment of pollution plunes or saltwater intrusion?

Wuld -- what would be the speed of these displacement or intrusion. The
Sust ai nabl e Energy Alliance has several recomendations regarding these
power plants and how they would effect -- in this case, how they would

effect the water supply. Nunber one, nonitor the water consunption of
these proposals, and if there were an issue, participate in the siting
process so Suffolk -- local governnment will have input on issues of
concern. |If the existing power plants, existing KeySpan plants such as
Nort hport, G enwood etcetera, were repowered with state of the art

equi pnent, it would be nmuch I ess pollutions, nuch | ess water consunption,
much greater electricity generated and rmuch |l ess fuel costs. So
repowering is one of the primary reconmendati ons before buil di ng new
power plants. Another, of course, another recomendation is to cut
demand with great efficiencies and conserve. And finally, alternative
energy sources such as wind, solar, tidal, geothermal power, should be at
utilized at the maxi num extent again before buildi ng new power plants.

Thank you

50
CHAI RVAN Bl SHOP
Thank you, M. Serotoff. |Is there anybody who would |like to coment on
anything they heard earlier? Anybody want a second bite of the apple?
If not, then I'Il just -- tonmorrow in the norning at 10:15 Martin Trent
and Vito Mnea, also followed by the State DEC. They'll be here in the
norning. Julie Penny, then we'll break for lunch, Sarah Meyl and and
Lauri e Farber back again. And then the -- Steve Terracciano fromthe US
Geol ogi cal Survey will be our final presenter at two o' clock tonorrow
Qur Legislators who apparently are still in transit. They nust be com ng
by Rick {Shal voy's} row boat. Are -- | know Jon Cooper said he'll be
here tonmorrow, | assunme G nny Fields will be here. So we should have a

greater conplinment of them Thank you very nuch for coming to today's
hearing. W are adjourned.

(*THE MEETI NG WAS ADJOURNED AT 2:30 P. M *)

{ } DENOTES BEI NG SPELLED PHONETI CALLY
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