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The following UPDATED STUDY PLANS MEETING

came on to be heard on this the 29th day of November, 2007 at the
Claytor Lake State Park, Dublin, Virginia. TERESA
ROGERS: Let’s go ahead and get started. My name is Teresa
Rogers, I'll be heading up the Claytor relicensing. | think | know
everybody who is here. They’re mostly consultants this morning, but
that’s okay.

BILL KITTRELL: We appreciate you all coming out for
just us three state guys.

TERESA ROGERS: We appreciate you guys being
here. The way we do this, we pretty much stay with the agenda.
Some people come in for just one particular study for what they’re
interested in so you’ll be seeing people come in and out today.

| do want to give a brief overview. | know most of you
have already heard it before so I’'ll go through it quickly. Just so
everybody does know who all is here we’ll go through the room first
and introduce ourselves. We’ll start up here.

[Thereupon participants introduced themselves.]

Melissa is going to be transcribing the meeting today so

if there are any questions or anything make sure you state your
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name first so that she can get it down for the record. That will be
going in as part of our filing with the FERC.

This is a real brief update from the last meeting. We last
metin May. We’ve had some different studies, consultation on some
of these studies between then and now, but as far as our big update
meeting the last one was held in May. The first year of studies have
continued.

We filed our initial study report with FERC on November
13 and then this is the initial study report meeting. Itis part of the ILP
process. The approved studies, just so everybody is on the same
page, we’re going to do aquatic resources assessment, cultural
resources, debris, erosion, fish entrainment and impingement,
instream flow needs and reservoir elevation, native and exotic
aquatic vegetation, navigational systems, recreation and angler use,
sedimentation, water quality and then wetlands, riparian, woody
debris, littoral and bald eagle habitat.

As | said before, this is a meeting that is required. It’s
part of the ILP process and it’s to update stakeholders on where we
are in the study, discuss any modifications that may need to be made

and if there are any new studies that need to be done based on what




we’ve found so far.

The consultants are going to be here to discuss where
we are in each one of the studies and kind of give you an idea of the
data that’s been collected so far and then we’ll review those
upcoming due dates for the ILP process.

| do have a copy of the process plan over on the table
for you to take with you. It gives you all the deadline dates for filings
by the participants and by us and FERC. Yesterday we did a review
of the aerial mapping and bathymetry. We do have an example here
if anybody is interested of what that looks like.

We did sedimentation and erosion update, instream flow
needs, debris, habitat and aquatic vegetation and recreation and
angler use. Today we will followup with cultural resources, water
guality, aquatic resources assessment, that includes the mussel
surveys that’s been done to date, navigational aids, fish entrainment
and impingement and I’ll give an update on shoreline management.

As far as upcoming due dates, | will file a summary of
this report by, of this meeting rather, by December 17 and then the
participants have until January 16 to file their comments on the

studies until now and any study modifications or new studies.
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| guess we had some discussion yesterday because we
don’t have a lot of data for people to look at yet in order to make
some assessments | think there was some question about what do
you do in this case and John was going to followup.

John, | don’t know if you had an opportunity to talk to
anybody because it was kind of late yesterday when this came up.

JOHN SMITH: Well, | learned this morning that it’s
happened on a number of projects so it’s not that unique. What the
applicants have done in those cases is try to set up a separate or an
additional iteration in the process plan where when the studies did
come out or the draft studies were completed there was another go
around of comments and a FERC study plan determination.

TERESA ROGERS: Okay.

JOHN SMITH: So, | mean you would have to agree to
that and then if you did agree to doing that in the summary you could
just state that that’s what we’ve agreed to do is, you know, establish
sometime in the spring when the majority of the studies would be
completed.

The agencies and the other participants could comment

at that time and then FERC could issue a determination.
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We would still want to go through the one that’s in the schedule, you
know, in January. You know, this first iteration for any of those
studies that people are comfortable commenting on we still want that
to occur.

TERESA ROGERS: Okay. I think that’s kind of what we
had in mind anyway with the draft study reports and then having a
comment period before finalizing the reports, so | guess the only
thing different is that you guys would actually be making a
determination after those comments.

JOHN SMITH: | mean, if it’s necessary. If there were
modifications or additional studies requested at that time then we
would have to say something about it, but, you know, that would only
be on an as needed basis.

TERESA ROGERS: Okay.

JOHN SMITH: The one thing I think we would like to
avoid is having a determination after completion of every individual
study. We would rather it be lumped together at a convenient time.

TERESA ROGERS: Okay.

JOHN SMITH: | don’t know if that necessitates another

meeting or if you just want to do it via email, you know, I’ll kind of




leave that up to the group to think about.

TERESA ROGERS: I believe in our schedule we had
planned another update meeting in May.

JOHN SMITH: That would be good then. That would be
a good time to check in again on the completed study.

TERESA ROGERS: The only thing that would possibly
be left out of that would be the April/May information that we didn’t
obtain for the recreation that we talked about yesterday, so that’s
something to keep in back of your mind. We may not want to wait til
then. You’ll see the data before April so maybe we need to keep that
in mind.

JOHN SMITH: Yeah. | would definitely encourage
people to comment on the studies or the information that we know
about now in this first iteration that’s in the process plan.

TERESA ROGERS: Okay. Sounds good.

JOHN SMITH: | have one other minor question.

TERESA ROGERS: Yes.

JOHN SMITH: On the website it looked like the two --
there were two IFIM PDF files on the instream flow study.

TERESA ROGERS: Yes.
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JOHN SMITH: It looked like they were both the same

file.

TERESA ROGERS: That could be.

JOHN SMITH: If you have a chance -- this was
yesterday, it’s not that critical but if maybe you could get the second
one up on there.

TERESA ROGERS: | will. Pl put the one that has
everything together so I’ll get that -- also you don’t have cultural
resources this morning but | will be putting that on tomorrow.

JOHN SMITH: Okay.

TERESA ROGERS: | guess -- are we kind of clear on
how we’re going to do this then? [I’ll write that up in the study
summary so that you can comment on that, but | think what we’ll do
is we’ll just plan on that meeting in May to followup on anything as
far as modifications because you’ll have those draft reports, | think
most everything by then. We will make sure.

As far as the studies go, we’re finishing up that first year
of studies, the draft study reports were provided to the stakeholders
for review and comment. We’ll also be having some workgroup

meetings on those individual study reports as well so that people can
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ask questions and have a little bit more time than just one of these
update meetings.

We discussed yesterday that one of the activities that we
were not able to complete in 2007 was the draw down. It was
canceled due to the low inflow conditions and the drought forecast
and this has impacted our ability to finalize some of the first year of
studies, which includes cultural resources, they were going to be
going out during the draw down.

The mussel study had some work to be done during the
draw down, littoral habitat, navigational aids and then there were --
also talked about instream flow needs where we haven’t been able to
get that high flow yet because there just hasn’t been enough water.

Then they reminded me this morning that fish
entrainment and impingement has a component that we need some
higher flows for so we’ll have to coordinate getting that part as well.
I’m sure they’ll discuss that.

That was just a copy of the river gauge at Galax before
Thanksgiving to kind of give you an idea of where we were as far as
inflow based on the median daily 77 year discharge events. You can

see how low they are. It was a hard decision. You never know what
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to do.

You can get one really good rain and fill everything back
up but again you could be five feet down and never be able to refill.
We kind of basically had to base it on the drought forecast and
current inflows for it.

This shows that the drought is ongoing in our area and
of course this water comes from down in North Carolina so you can
see it’s all drought persistent and intensifying. That just shows
Virginia, that Pulaski County is in a moderate drought condition right
now.

These are some of the things that we need to base on
our decision on. We do have a website that we keep up for Claytor
relicensing, claytorhydro.com. A lot of these presentations are on
there now. | will update that after this meeting to get the most up to
date presentation copy on there. It will be part of our filing with the
FERC.

Any questions so far? We will go ahead and go to
cultural resources.

CULTURAL RESOURCES

BILL GREEN: Good morning. | want to talk about the
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cultural resources study which involves the archeology and standing
structures. The only standing structure really we’re going to talk
about is the dam itself.

Why is this work required? Project operations has the
potential to effect historic properties, which is anything that’s on or
eligible for inclusion in the National Register that’s located in and
around Claytor Lake, for example erosion, development or other
project related activities.

FERC must consider the projects effect on historic
properties when issuing a new license for the project. Study
objectives were to determine the area of potential effects, which is
any area that has the potential to be effected by the project, so that
not only includes the lake itself but shoreline areas, some areas
downstream, it just depends on the type of study.

Also identify previously recorded cultural resources in the
Virginia Department of Historic Resources site files within the area of
potential effects and develop a database on these resources.
Identify the locations that have the potential to contain archeological
resources, locate archeological sites in areas exhibiting effects from

project operations and in areas where ground disturbing
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enhancements are proposed.

Access the National Register eligibility of the project
facilities and other historic resources within AEP, including those that
may contribute to a historic district, evaluate the potential for effects
on historic properties and archeological resources from all project
operations or project related enhancements and develop a historic
properties management plan specifying how these properties within
AEP would be managed over the time of the new license.

Start off collecting information by reviewing previously
reported information available at the Virginia Department of Historic
Resources, Virginia State Library, Radford University, Radford
Historical Society and several other facilities.

We consulted with the Virginia State Historic
Preservation Office or SHPO, on defining areas likely to contain
archeological sites. We conducted a Phase | intensive survey of
areas within the AEP and have a high potential to contain
archeological sites.

Phase | study survey methods involved pedestrian
survey, which was used to locate things like quarries, cemeteries,

chimneys, wells and other above ground features, as well as
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artefacts that happen to be lying on the ground surface that were
exposed from erosion.

Shovel testing was also done at 50 foot intervals across
areas likely to contain archeological sites. This was defined based
on consultation with the Virginia SHPO’s office and the Indian tribes
as areas having a slope of less than 12 percent.

We also did an above ground survey and National
Register Eligibility assessment. We conducted an architectural
evaluation of the Claytor Dam Complex, including the dam and
powerhouse. We took interior and exterior photographs of the dam
and did some historic research at the Pulaski County Library, Virginia
Tech, Pulaski County Circuit Court Clerk’s Office and Radford
University.

The study area consists of about 101 miles of shoreline
and eight islands along Claytor Lake and Peak Creek. There were
20.4 miles of shoreline and eight islands considered to have a high
potential for containing archeological sites and these were intensively
surveyed by excavating -- shovel tests as 50 foot intervals.

There were six miles of shoreline that were surveyed

using pedestrian survey and there were 74.6 miles of shoreline that
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were visually inspected from the boat. | know you can’t see this very
well but these were the areas investigated.

Those showing in yellow were shovel tested at 50 foot
intervals, those in red were pedestrian surveyed. The remaining
areas we drove by in a boat to make sure there was nothing like rock
shelters that were obvious with the boat.

The results of the Phase | study. We found 17
archeological sites and two isolated finds. Isolated finds are just a
single artefact or two in an area but nothing else was found. There
were nine sites and two isolated finds that were recommended not
eligible for the National Register.

One site, a rock shelter, was recommended for
additional study because we were not allowed, because of Virginia
state law you’re not allowed to do any excavations inside a rock
shelter, so we planned to -- we have since received a permit and
once the new draw down is done we will go back and do additional
studies on that rock shelter.

There were 7 sites out of the 17 that were recommended
potentially eligible for the National Register. The Claytor

Hydroelectric Dam, the powerhouse was recommended -- also
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recommended eligible for the National Register.

The types of sites we found -- there are some of the
artefacts we picked up, some of the tools. We found two early
archaic sites which date from about 10,000 to 8,000 years ago. We
found two late archaic sites which date from about 5,000 to 3,500
years ago. We found one early woodland site which dates at about
3,500 to 3,000 years ago.

We found seven woodland area sites, which could be
anywhere from about 3,500 to 500 years ago and eight sites which
are not temporally diagnostic. That is they are just flakes, the
byproducts of making stone tools, so we don’t really know when the
site dates to.

There were not many historic sites that we found. We
only found one mid 18th to 19th century site and four 19th to 20th
century sites. There is just the location of the sites that we located
along Claytor Lake. Sites shown in red are previously
recorded sites that we revisited. | think one is here at Claytor Lake
State Park. Potentially significant archeological sites is just a list, I’ll
be going through each one. This is to let you know the site

numbering system, 44 stands for Virginia.
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It’s just based on alphabetic ordering from the first state
to the last state, 50 states and Virginia is number 44. PU is Pulaski
County and then 161 is the 161st site identified in the county, so site
44PU161. There is a picture of it and a map.

The red dots are where we found artefacts. The open
circles are where we dug but did not find anything and then the dash
line around it is the boundary of the site. The site is located on the
north eastern shore of Claytor Lake near Dublin Hollow. It’s a
prehistoric lithic scatter and measures about 115 X 55 meters.

We found 54 artefacts including 4 stone tool fragments
and 50 flakes made of chert, quartz and rhyolite. This site is
experiencing some erosion and we recommend Phase Il testing or
stabilization along the shoreline.

This is site 162, it’s located also on the northeastern
shore of Claytor Lake near Dublin Hollow. It’s also a prehistoric lithic
scatter. It measures about 85 X 45 meters. We found 66 artefacts at
this site including 63 flakes made of chert, quartz, crystal quartz and
chalcedony and 3 pieces of glass.

The site is experiencing some erosion and we

recommended Phase Il testing or stabilization on the shoreline.
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TERESA ROGERS: We’re not sharing anything that
shouldn’t be public?

BILL GREEN: No. You couldn’t tell from the site
locations where they are.

TERESA ROGERS: | just wanted to make sure.

LAURA BULLARD: May | ask what Phase Il testing is?

BILL GREEN: Phase Il testing is more intensive
investigation. We would go back and dig 3 X 3 foot test units to
determine whether or not the site is truly eligible for the National
Register. Right now the best we can say is that it’s potentially
eligible and Phase Il testing allows us to say whether it’s eligible or
not to get a better idea of what’s out there.

This is site PU164. It’s located on a small island in
Dunkard’s Bottom. It’s possible early woodland lithic scatter dating
from about 3,200 to 2,500 years ago. It measures about 30 X 35
meters. We found 32 artefacts including 3 stone tool fragments and
29 flakes, almost all of them made out of chert.

The site is experiencing some erosion. We recommend
Phase Il testing or stabilization on the shoreline. This is site 165,

probably one of the biggest sites we found. It’s located on the south
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shore of Claytor Lake near Spring Hollow. It had early archaic, late
archaic, woodland and late 19th early 20th century artefacts. It
measures about 155 meters by 80 meters. It had 393 artefacts
including spear points and other tools, flakes and 2 pieces of
prehistoric pottery.

We didn’t find much pottery at all, prehistoric pottery on
the survey. | was a little surprised at that but we may have found a
handful over our whole survey. Historic artefacts we found included
nails and glass. The site is also experiencing erosion and we
recommended Phase Il testing or stabilization.

This is site 167. It’s located on the southeastern shore
of Claytor Lake near the community of Hiwassee. It’s woodland area
site surrounded with lithic artefacts. Lithic is just stone tools. It
measures about 105 X 45 meters. There are -- we found 45
artefacts including 3 stone tool fragments, flakes, chert, quartz and
rhyolite and 70 pieces of pottery.

There were no project related effects and we
recommended no additional work at the site. This is site 168. It’s
located here at Claytor Lake State Park. It’s a middle or late

woodland period surrounded by lithic scatter. It measures about 80
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X 80 meters. 134 artefacts were found including 1 stone tool, 129
flakes that were made of chert quartz and crystal quartz and there
were also 4 pieces of limestone tempered and sand tempered
pottery. Tempering is just the agent that people put
into pottery to prevent it from cracking when it’s being fired. There
are no project related effects from this site and we’re recommending
no further work.

PU177 is located in the confluence of Peak Creek and
Claytor Lake. It’s a prehistoric lithic scatter and measures 95 X 85
meters. We found 70 artefacts including 3 stone tool fragments and
67 flakes. The site is experiencing some erosion. We recommended
Phase Il testing or stabilization.

As to Claytor hydroelectric dam and powerhouse. The
project was completed in August 1939 by Appalachian Power
Company. Itwas named in honor of the company Vice President W.
Graham Claytor. The overall project consisting of the dam and
powerhouse are eligible for the National Register as a single entity.

The project is recommended eligible for the National
Register for two reasons in particular. One is the New River case

was decided by the US Supreme Court in 1940 and was based on
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the Claytor project. The decision expanded the ability of the Federal
Power Commission, which is the predecessor to FERC, to regulate
the use of the nation’s rivers.

The dam and powerhouse were also good examples of
hydroelectric project design and have retained good integrity through
the years.

Any questions about any of the sites we found?

LAURA BULLARD: When do you anticipate doing further
testing or do you? Will you?

TERESA ROGERS: | guess our next step is that we
send the draft report to SHPO to see what they say. Based on other
experience if we have any sites that are being impacted by erosion
that are potentially eligible then that’s when we will go on with the
next Phase Il to determine whether or not they are actually eligible.

The timing on that | don’t know. We consult with the
state. The report itself won’t be made public because it’s information
that we can’t make public, but we consult directly with them and
FERC is involved in that as well.

In fact, when | put this on the website I’ll probably strip

out that site specific information just so that people don’t study it too
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well and find out where they are.

BILL GREEN: Like Teresa said, the next step is to
submit the draft report to the state preservation office and other
consulting parties, such as the Indian tribes. for their review. We will
probably do this late November or early December and then once we
review we submit the final report.

It’s unclear whether -- I’m not sure whether we’re going
to include the results of the draw down survey in that.

TERESA ROGERS: We’ll probably go ahead with what
we have now.

BILL GREEN: We’re also going to prepare a historic
properties management plan. FERC then prepares an agreement
and then we implement the terms and conditions of the HPMP and
PA including how to resolve those adverse effects that are occurring
to the sites.

Any questions?

BOB MUNSON: The State Park’s office building over
here, is that already protected?

BILL GREEN: There’s no project related effects on it so

it’s really probably outside the area of potential effects because
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there’s really nothing that Appalachian Power --

BOB MUNSON: And that’s because the shoreline is
armored?

BILL GREEN: Yeah, the shoreline is armored and the
house is in no danger. It doesn’t experience any effects from the
project itself. That’s my guess but | would ask Bruce that.

LAURA BULLARD: Did you test on the AEP properties
or up to 1850 or were you on some private lands and if so do you
check with landowners about further testing? How do you handle
that?

BILL GREEN: We did up to the 1850 and then as we
found a site we continued, we asked the landowners whether we
could continue on their property to fully evaluate the boundaries of
the site. Most people were cooperative. There was only one
landowner that asked us to leave. It was a church.

BOB MUNSON: You were digging up bones.

BILL GREEN: It wasn’t a cemetery.

TERESA ROGERS: John, do you have any questions?

JOHN SMITH: No, | don’t.

TERESA ROGERS: Is Kristin doing the SHPO for this
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project?

JOHN SMITH: Yeah. Kiristin is on cultural but
unfortunately she couldn’t attend the meeting this morning.

TERESA ROGERS: I’'ll make sure she gets a copy of
the draft report. | couldn’t remember if it was her or John. | know
there will probably be some additional people coming in from water
quality so we’ve got half hour.

[Recess.]

Let’s go ahead and get back on schedule with water

quality.

WATER QUALITY STUDY UPDATE

MARK HUTCHINS: Well, | can’t believe that there isn’ta
bigger crowd. This is water quality. This is water quality, this is
something contrary to what Teresa said | have data, I’ve got tons of
data.

BILL KITTRELL: It is the middle of deer season right
now.

MARK HUTCHINS: The purpose of this presentation is
first | want to review the study plans as finalized after the May

stakeholders meeting because they’ve changed somewhat.
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| want to present the major results of each sampling
component. We only finished collecting data about the first of the
month so we haven’t had a chance to review everything or study
everything so | won’t be presenting everything but | want to discuss
some of the technical aspects of what we’re seeing and then draw
some preliminary conclusions.

With respect to the study plan there were a number of
components, the continuous temperature monitoring upstream of
Claytor Lake at a site to be designated by DGIF. That site was
designated, | guess it was in April and we established monitoring
stations near the, I think it’s the New River Trail State Park. We’re
monitoring in triplicate up there and will be collecting data for a year.

The in lake water quality sampling to do DO
temperature, PH conductivity, chlorophyll a. and chlorophyll a. by one
meter profile on a weekly basis. We were doing selective chlorophyll
a. samples for laboratory analysis on each of those events. We
established stations in the center of the lake channel essentially from
Allisonia to Claytor Lake Dam. This was a modification of the original
study plan.

We had one station immediately above the dam at the
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power line which was a four station transect. We were collecting
data. We were to collect data weekly starting June 15. We modified
the recommended modification of the sampling program based on
review of historic data. It was originally intended to stop
September 15 but we didn’t feel like we captured the extent of low
DO problems potentially depending on the year and recommended
that we extend the study until the DO levels from tail water got above
state standards.

That’s what we did. We actually sampled them until
October 24 was the last sampling date. In the tail water we were to
establish continuous monitoring which would reflect DO
temperature, PH conductivity and this data would be collected
concurrent with the sampling program.

We had down river sampling stations below Claytor Lake
where we also did DO temperature gauge for conductivity. These
were all shallow stations so we were sampling about a foot below the
surface. We did quarter points across the channel in fairly wide
areas. They were well mixed top to bottom

There were three stations established, the Route 11

bridge, upstream confluence of Plum Creek and down in the
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Pembroke area. This data was also to be collected concurrent with
the in water sampling program. You probably can’t see this but
these are the sampling stations that were established.

Actually these are not the sampling stations that were
established. These are some of the historic sampling stations. The
update to this slide we can’t download it. Since you can’t read it
anyway it really doesn’t matter. The next set of slides I’m going to
be showing are DO temperature profiles for the lake. We’ve got
them color coded green, yellow and white.

The green is optimum temperature for striped bass less
than 20 degrees C and a DO of greater than four milligrams per liter.
The yellow is acceptable conditions, temperature less than 24
degrees C and DO greater than 2. The white is unacceptable
conditions or temperatures greater than 24 degrees or -- it should be
or a DO less than two.

Just to set up the slide so everyone is onboard this is
Allisonia here, shallowest, progresses down the lake to Claytor Lake
Dam. Deepest depth is on the Y axis. We list both temperature and
DO for each sampling location. Boy that doesn’t look yellow it looks

green.
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Anyway, the darker color is the area that is green on my
screen and is the optimal conditions for striped bass. The lighter
color is the acceptable and the white is the unacceptable. From the
time we started sampling, this was June 19, the surface waters were
already too warm for striped bass and some of the deeper waters
were without DO or DO was declining. There was a
pocket of optimal water near the dam and upstream for several miles
and the rest of the lake was in the acceptable range. The red lines
here, this is the intake, the depth of the intake structure at the dam.
This is between 6 and 7 meters and between 20 and 21 meters. So
this area is approximately the intake area.

Why this is here we don’t really know because we didn’t
start sampling early enough to be able to see the pattern set up but
my guess is that it’s leftover from earlier in the year when probably
the entire lake was in optimal conditions and it is gradually being
reduced by various, for various reasons.

The next week all optimal and acceptable conditions had
been considerably reduced, at least in terms of size relative to the
whole lake. The optimal condition was somewhat reduced and the

acceptable conditions were substantially reduced.
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This is the first week in July. You can see that the
optimal conditions are getting smaller and the acceptable conditions
are also getting smaller. The white would be considered
unacceptable for survival of striped bass at least. Things continue to
decline in terms of water quality by July 10. We’ve just got a little
pocket of water that would be considered suitable for striped bass.

Conditions continue to decline relative to striped bass
habitat. By July 18 there’s not a lot of water left. By the 26th there’s
no optimal water left. There’s some small probably acceptable. We
had a little runoff event.

You can see here we had some water that’s only 20
degrees entering the lake but down by the dam and for the vast
majority of the lake conditions are getting dire. That cool water
formed an underflow, went into the lake at depth and enhanced
conditions substantially at least for the end of July, at least bringing
conditions into the acceptable range.

Down by the dam the acceptable water is almost gone.
By the 8th of August it was gone. There was still some acceptable
water back up the lake but this was a couple of miles or more from

the dam.
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We began noticing fish kills at this time. Large striped
bass on the surface. They were not dead. | suspect what happened
is that they were forced out of their refuge down by the dam and had
to come up into warm water and the warm water killed them.

By the middle of August what little remaining water that
entered during the summer that was accessible was also being
rapidly depleted. By the end of August there was none left in the
lake that would be considered acceptable for striped bass. Obviously
there’s been probably small areas that would hold bass. | don’t think
we had a complete fish kill here.

We only saw large striped bass in the ten pound range
maybe that were effected, but certainly some of the small tributaries
would probably be creating condition --

BILL KITTRELL: Yeah, | can confirm that. During
August we were picking up ten, on the average ten pound striped
bass and they were primarily all on the lower end of the lake when
that habitat depleted there and then washed up on the shoreline. So
one morning | was just riding around and picked up 15 that were, you
know, eight to 12 pounds.

MARK HUTCHINS: So this condition this was getting to
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the tail end of August. The same thing August 28, the same thing the
first part of September. By the middle of September inflows started
cooling so we were beginning to get some cooler water into the lake.

| think that some of this created an underflow but I think that some of
this over here is the result of things beginning to cool on the surface
and deepening the epilimneon so that some of this is becoming a
little bit cooler and introducing some higher DO levels at depth, which
creates more acceptable conditions.

By the end of September a considerable portion of the
lake, at least at depth, was becoming acceptable. Still down by the
dam low DO conditions all the way up to 12 or 13 meters. By the first
part of October the bulk of the surface water and down to a depth of
17 or 18 meters had recovered in terms of acceptability for striped
bass.

We still had a pocket of low DO water down near the
dam. That was creating low DO conditions in the tail water which we
will get to later. We thought we were getting out of that but then we
had a warm spell in the middle of October and river flow continued to
decline.

So conditions deteriorated a little bit at depth and we
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made the decision to continue sampling. By the 16th of October we
had cooler water coming in, even cooler water coming in for inflow
that was plunging in the lake following the lake contours down.

In this case all of the water in the intake zone was in the
acceptable range and Teresa decided that we should continue for
one more week to make sure that that situation did not change and it
didn’t change for all practical purposes.

We did get a little blip of low DO water down near the
dam here which may have resulted from under flows, those cool
water under flows forcing a little bit of water but it didn’t have a
significant effect downstream so we terminated the studies.

| want to back up and just talk briefly about what | think
Is actually happening here. As | said previously, | don’t really know
the extent of what the optimal water was because we didn’t sample it
early enough to find it, but essentially we’ve got a pocket of good
guality water at depth down near the dam.

It’s been referred to by some of previous work as a
metal limneon oxygen maximer and it really isn’t that. It’s my
understanding that a metal limnetic oxygen maximer is created by

algal growth at depth usually in clear lakes where algae can continue
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to grow as it falls through the water column.

When it hits the metal limneon the density difference is
of such that it slows down falling through the metal limneon and
therefore produces relatively more oxygen in the metal limnetic area
than in the hypolimneon.

In this case we’ve got a secchi depth of a meter or less.
There’s no light down there and algae aren’t producing that. | think
it’s just a remnant, something leftover from earlier conditions. It’s
being pounded from the top by decaying, dying and decaying algal
cells. It’s been pounded from the bottom by sediment oxygen
demand.

The two combining forces are just going to shrink everything, which
they did.

The second thing or the other thing that may be
happening -- let me back up. We do have a little bit of this water in
the intake zone, so the intake to the hydro facility is likely stripping
out some of this, but by the tail end of June that water is outside of
the intake zone. The intake zone may be down at around 21
degrees.

We played around with looking at some of the conditions
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in the tail water and trying to match it with conditions in the lake. We
haven’t finalized that but it looks like the intake zone is probably
something on the order of 6 meters to 21, maybe 22 meters.

So at least early in the year the facility may be removing
some of the good quality water but as the season progresses the
good quality water is below the intake zone. So operations of the
dam itself, |1 don’t believe, are having an impact on the remaining
good quality water.

| think it’s simply the productivity of the lake that is
creating the oxygen demand at depth that eventually just strips,
eliminates the available oxygen. | think that’s why this zone
continues to shrink even though it is -- this zone of good quality water
even though it’s outside of the intake zone for the hydro facility.

You can see, if you look at the data carefully, you can
see the DO levels. Like here | mean it’s essentially zero all the way
to 50, 60 meters. Down here it’s zero but it hasn’t quite reached the
upper layers, but with time | think because of the oxygen demand
from above and below it simply over powers the ability of the lake to
retain oxygen.

So | think that’s kind of what’s happening. | think that
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looking at what happened mid summer | think that occasional runoff
events could be extremely important in maintaining suitable
conditions in the lake. If you don’t have them then you arrive at a
situation similar to what we had at the end of the summer this year
and throughout September, essentially no -- the vast majority of the
lake not suitable for striped bass.

Now we’ll go on to some of the other parameters.

BILL KITTRELL: One question. Bill Kittrell. You said
that you did try to match up discharge to the water quality
downstream that was being discharged with what was in the lake so
were you seeing the same thing that the discharged water quality
was matching up with, that water quality that was in that discharge
zone.

MARK HUTCHINS: We haven’t finished the analysis
because we haven’t had the data long enough to really play around
with it. We need to also overlay the hydro operations, which | just got
from Teresa maybe a week ago, to get a better sense of what’s
going on. But basically we’ve been looking at temperature and trying
to match temperature as well as DO. DO is a little trickier.

DO is slightly higher downstream than what we’re

seeing upstream. There is probably some minor reiteration that’s
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occurring but it’s a matter of tenths of a milligram per liter. We’ve got
PH conductivity we can look at too. We haven’t done that yet.

But the temperature, based on a temperature with a
couple of weeks or a couple of events that we’ve looked at it looks
like maybe 6 meters to 22 adequately describes the draw down zone
or the zone of influence from the dam, then temperatures seem to
match up really well.

BILL KITTRELL: Would you agree that discharge during
that July and August period tends to exacerbate an already stressful
period on striped bass at that elevation, at that depth | mean?

MARK HUTCHINS: Perhaps during the early part of the
year during June because the intake depth is so low but later in the
season | think the intake isn’t having any influence on the remaining
good quality water. 1 think it’s sediment oxygen demand combined
with algal die off and decay at depth which is eliminating the rest of
the oxygen.

BILL KITTRELL: And instream flow study, | guess when
we measure intake velocities and currents and so forth that should
be able to compliment some of this information?

MARK HUTCHINS: Right. And I think the --

BILL KITTRELL: Where exactly that intake is occurring?
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MARK HUTCHINS: | think the DTA component --

SCOTT FLETCHER: W2 model.

MARK HUTCHINS: With the W2 model will also give us
a better sense of where that intake zone is.

BILL KITTRELL: Are you seeing any kind of evidence of
a density current in these cool water runoff events, storm events
density current occurring throughout the reservoir to the discharge
point.

MARK HUTCHINS: It didn’t -- what we had during the
summer didn’t quite make it to the -- | mean here’s one that came in
the first part of -- | guess it’s the tail end of July -- we’ve got a little bit
of a problem here with our month.

But we had something that came in the tail end of July
and we had a density underflow that essentially made it throughout
the whole lake, almost, but it appears that before it got to the dam
mixing from the surface combined with DO demand with algal cells
falling through this column of water it just disappeared and didn’t
quite make it.

If the flow event had been a little bigger and one of the
things we need to do is quantify the actual flow event versus the

volume in the lake and get a better sense for how much water
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actually entered --

BILL KITTRELL: So on a normal water year, you know
we’re in drought conditions, a normal water year you may see more
of a continuous --

MARK HUTCHINS: | suspect you would.

BILL KITTRELL: Currents sinking throughout the
reservoir and discharging --

MARK HUTCHINS: That would be my expectation. You
would probably have periodic pulses of good quality water going
through the lake that would sustain reasonable conditions.

Let’s move onto some other in lake parameters. My
primary purpose for showing these is to show you that we collected
them. There’s not a lot you can conclude from them. | wish | didn’t
have this going so slowly now because | can’t speed it up. | probably
could if I knew what | was doing, | don’t.

It’s the same format for chlorophyll conductivity and PH
profiles that were also taken in the same locations. Here we have
three different plots on the same graph, chlorophyll the first one,
conductivity the middle one, PH the second one. | guess the only
reason to show this is to show the patterns that we’re seeing.

Obviously high chlorophyll a. in the surface water that’s
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where the algae is, that’s where it’s growing. Conductivity low in the
surface water, higher in the deeper waters where that water is
essentially isolated from the rest of the water column and
conductivity, because of the lack of dissolved oxygen, continues to
increase.

It may also result in part from occasional under flows of
denser water that may be higher conductivity. We do have some -- |
think Peak Creek, which I’'m not showing here, | think Peak Creek
conductivity is high relative to the rest of the lake, which may explain
some of the higher conductivity levels we see at depth. PH is highest
at the surface, in fact it exceeds nine on a number of occasions. |
think it’s entirely related to algal growth with algae modifying the PH
environment.

We have essentially the same identical trends at least
for all of the weeks sampled. Conductivity continues to increase with
depth, which is expected. The longer that water is isolated the more
things can dissolve in it, especially with zero DO at depth. I’'m not
sure -- we get some high chlorophyll values down near the bottom on
occasion, not sure why that is.

Certainly algal cells are piling up down bottom but they

should be dead but maybe not, | don’t know. We’ve never really
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investigated chlorophyll a. at depth. So essentially same type of
trend every week with conductivity tending to increase at depth. It
also begins too at the tail end of the summer we begin to see it rising
in the surface waters.

It’s up to 125 micro-ohms per liter by the end of August,
micro-ohms per milliliter. I’m not sure what the units are right now.
But as the flow continues to decrease conductivity tends to rise. It’s

up into the 120's in the surface waters by the first of September. It’s
up in the 150's or 60's down at depth, but there’s not really, in my
judgment, there’s not really that much to say about it.

There’s nothing surprising here. There are no high
moments in looking at it. It is what one would expect it to be. PH
tends to decline at the tail end of the summer because of reduced
algal growth and chlorophyll also tends to decline. | guess I should
have pointed out that the darker colors are higher values and the
lighter ones are lower ones.

Now turning to the tail water. We had continuous
monitoring there for the entire period of our in lake work, in fact we
left it in for a week afterwards just to make sure that we had captured

everything that we intended to capture. The blue line is the blue dots

for temperature, red dots are dissolved oxygen.
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These are daily averages for the period of record. We
have four milligrams per liter shown here for dissolved oxygen, five
here. | believe the state standards are a minimum instantaneous is
four and the daily average is five.

In the tail waters you can see the average daily
dissolved oxygen fell below five by probably the third week of June
and it stayed below five until the middle of October. It dropped below
four essentially completely by the first week in July and remained
below four until the first of October. It was in the two’s for a
substantial period of the summer.

We did not see a daily average of less than two
milligrams per liter but it is reflective of the low dissolved oxygen
levels in the lake and the intake zone. Comparing the tail water
temperature to the upriver continuous monitoring station that we had
established, we’re not actually missing data, for some reason it
wasn’t in the database, it is now but | don’t have the new slide that
shows that.

But essentially it’s consistent with information that has
been presented previously. You can’t see the colors here but the
values up top are the upriver stations. There are three of them.

They’re all essentially the same. The bottom line is the tail water and
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as we’ve seen in previous data the tail water is colder than inflow
during the spring and for half the summer. Here’s our cold
water inflow event which shows the flow is actually less than the tail
water for a period of time but quickly spiked back up. By the end of
the summer tail water becomes warmer than inflow and remained so
through our study.

Again it’s consistent with the DGIF data we’ve seen in
the past. Claytor Lake acts as a thermal body that modifies
downstream temperatures as compared to upstream temperatures
so that when upstream is warming downstream is less warm
because of the influence of the lake. When upstream s
cooling downstream is warmer, again because of the thermal mass
of the lake. So nothing surprising there. Then down river these
plots are the four parameters that we were measuring.

All of these measurements were done in the pre dawn
hours so that dissolved oxygen was as low as what you would expect
it to be.

Here the color pattern is the same as what we had
before with dark being higher values and lighter being -- that’s not
entirely true for temperature, in fact the temperature is similar to our

DO temperature plots where the white is actually the warmest, but for
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the rest of them the lighter colors are lower values the darker colors
are higher values.

These are the sampling dates so you can see how
things might have progressed with time, you can see how things
progressed down river with N1 being Route 11 -- NR1 being Route
11, NR3 being down in Pembroke, so things progressed from
upstream to downstream across the three levels.

Basically you can see that with water temperature we
get warming from upstream to downstream, makes total sense. With
temperature we have some temperatures that exceed 24 degrees but
most of the time, at least up near the dam or down to Plum Creek,
temperature is less than 24.

With respect to dissolved oxygen even though we had
very low levels in the tail water by the time we get to the Route 11
bridge we only had three events that early morning dissolved oxygen
levels were less than five milligrams per liter. We never had an event
where it was less than four.

Above the confluence of Plum Creek we only had one
event where dissolved oxygen was less than five. So dissolved
oxygen recovers very quickly downstream from Claytor. Conductivity

and PH nothing extraordinary. Both tend to increase as the summer
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progresses.

| shouldn’t say that, both increased downstream --
upstream to downstream, doesn’t seem to be much change as
summer progresses. Nothing that is extraordinary or of any great
significance. Chances are down in the Pembroke area we have
other influences to water quality, wastewater discharges, maybe
tributaries that increase the conductivity levels but really nothing
astounding. | think the most important thing is the recovery DO
downstream.

Conclusions, | mean basically what we are finding is that
the data is largely consistent with historical data, especially with a
low flow year, which | think we had in | think it was 2002. We saw
similar data from some of the previous studies. Claytor Lake is a
eutrophic body of water that develops DO problems at depth and
those DO problems can last for long periods of time.

It appears that the water quality, poor water quality is
exacerbated by river flow though we haven’t really done that analysis
yet. At times DO and temperature conditions are not suitable for
striped bass for the entire lake or the vast majority of the lake.

Even though the dam intake itself appears to influence

the amount of high quality DO and temperature water at depth during
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the early part of the year as the summer progresses the loss of DO at
depth I think is entirely related to the eutrophic state of the lake and
the conditions associated with that.

| think it’s water column SOD, because of algal cells,
and sediment SOD also because of algal cells. We do see low DO
conditions in the tail water that result from low DO conditions in the
lake, in the intake zone. We saw dissolved oxygen levels
consistently less than five for more than three months, consecutive
months, and less than four for at least two months during the
summer and fall of 2007.

We didn’t see any dissolved oxygen, daily average
dissolved oxygen levels less than two milligrams per liter. | haven’t
had the chance to go through the data on a 15 minute basis to
determine if we saw levels below two occasionally. Probably we did,
| don’t know because we were pretty low. We were down near a two
milligram per liter level at one point.

Tail water was as much as five degrees warmer than
inflow upriver temperatures at times, or lower at times in the early
part of the summer and similarly as much as five degrees higher
during the fall. DO quickly recovers down river from the dam.

Only three sampled days did we see DO less than five at
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the Route 11 bridge and only one day at Plum Creek, none at
Pembroke. That’s about it. | did have a couple of other slides that |
couldn’t bring up on the screen that we looked at and will look at
some of the patterns, DO temperature patterns, that we see in the tail
water that may relate to hydro operations. | got a plot of it’s
hourly values for a week and there are distinct diurnal changes in
temperature by perhaps a half a degree. It’s not substantial and DO
appears to parallel that, at least in part, which suggests that we are
seeing some effects of the daily change in temperature and oxygen
related to the surface waters and the daily heating and algal growth
that is occurring during the day.

| also looked at 15 minute data for a day to look at how
the hydro operations might be affecting it and there are some -- when
they’re cycling, when they are on auto cycle there are some
distinctive little patterns that you see with both temperature and DO.

Again very, very minor but does suggest that perhaps --
I’m not sure what it suggests because when they’re operating --
when they’re generating power they’re discharging water, when
they’re not generating power they’re not generating water. So what
we see when they’re not generating is the ambient conditions or the

conditions in the tail water as unaffected by any water release
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because there isn’t any. So whether that means
anything or not | don’t know. Again, we haven’t had a chance to look
at the data carefully but irrespective of the patterns that we see the
impacts are really very small. It’s two or three tenths of a degree
perhaps and perhaps the same for DO levels.

That about it. There’s a lot of data. There’s more that
we haven’t shown. We also did a sunup to sundown hourly sampling
event down near the dam just to see what kind of changes we were
getting in DO and temperature at all depths to help better explain
what we’re seeing in the tail water but | haven’t looked at that data in
any detail so | didn’t present it.

TERESA ROGERS: This presentation will be part of that
meeting summary so you’ll have a chance to look at that data that he
presented a little closer and kind of digest it a little bit when we file
that report. This is prior of course to the study report going out.

That will give you a chance to really look through that
data a little bit closer because | know some of it was kind of hard to
see on the screen.

MARK HUTCHINS: It is and for some reason that
doesn’t present the way it does on the screen. It’s quite different

and not as clear.
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TERESA ROGERS: What you see in the report will be
more like what’s on the screen.

LAURA BULLARD: Laura Bullard. Please excuse me
because I’ve not been involved in any of the water quality and | came
in a little bit late to your presentation, but | just wondered, | heard you
talk about the water quality as it relates to striped bass but is there
any correlation of how it relates to people and their health or e-coli or
any of those, you know, how the water quality impacts recreational
use of the water by swimming or by eating fish or any of that? Is that
part of the study?

MARK HUTCHINS: That is not.

TERESA ROGERS: No.

LAURA BULLARD: That was not considered --

TERESA ROGERS: No. | guess what we’re trying to
get a feel for, especially like downstream is, you know, how our
operations can effect temperature and DO. We also need to figure
out what’s happening on the lake in terms of temperature and DO to
kind of draw some conclusions, although we didn’t look at --

LAURA BULLARD: How it relates to aquatic life and not
to human life or use?

TERESA ROGERS: No.
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MARK HUTCHINS: Well, the two -- | mean the
influences -- the water quality parameters that might influence human
health are largely if not entirely unrelated to hydro operations and
therefore they haven’t been included.

It doesn’t mean that they are not something that needs
to be looked at and DEQ has looked at those types of parameters in
the lake up river and down river but with respect to the hydro
operation the link between the two is not there so it’s not -- | would
assume that is the reason why it wasn’t part of the study plan.

BILL KITTRELL: If I'm not mistaken also the -- | mean
obviously DEQ does sampling in the lake in the river for
contaminants in fish and so forth but I’m thinking we had discussions
about additional contaminant sampling as being part of a study plan,
but it is not recommended to go further than that. | think it was FERC
if I’m not mistaken.

TERESA ROGERS: | think that we were looking at
existing data that was out there --

MARK HUTCHINS: Which we did.

TERESA ROGERS: For things like PCB’s and | think
that’s all part of that initial report that went out kind of assessing

existing quality -- existing water quality data compilation,
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presentation, evaluation of accuracy, that was the report that was
sent out | guess in May and it’s part of this so if you want to kind of
look to see what was included in that and that went out to the
workgroup and it is part of the initial study report as well so it kind of
gives you an idea of what existing data is out there.

MARK HUTCHINS: And that data also includes some of
the secchi depth phosphorus data that Friends of Claytor Lake have
been collecting which provide some of the more aesthetic
parameters for some of the parameters that are more directly related
to recreation and they also do fecal coloform, which may be directly
related to human health.

BILL KITTRELL: I think from other sampling events, you
know, thinking about striped bass habitat one more time from other
work that’s been done on the reservoir and other reservoirs in this
latitude | think we will see striped bass habitat being pretty much lake
wide in the spring and then it shrinks down and shrinks down and
then when you picked up your sampling schedule there you know it’s
already shrunk down to a small component in the lower reservoir.

However, this being the driest, warmest summer probably one
of them on record, this was one of the worst case scenarios and I’'m

just wondering how much discharge, even though discharge is
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reduced to match inflows, how much, you know, additional stress it’s
putting on that habitat component, you know, to generate that fish
kill. That’s something to think about.

MARK HUTCHINS: And | think once we do a little closer
look at inflow versus reservoir -- volume versus discharge then | think
we will have a better sense of whether the hydro operations are
actually -- | mean obviously they’re matching inflow to outflow to the
extent that they can but the volume of the lake is such that at those
low generation rates, I’m not sure that the discharge itself is having
any great effect on the interior part of the lake.

| mean my suspicion is that it’s simply the richness of
the lake that is creating the low DO conditions and that the hydro
operation itself, when it’s this lower flow, may not be really playing
any significant role, with the exception of maybe right down by the
dam.

Again, we haven’t looked at that data to assess the
volume in the intake zone and how much the withdrawal from that
zone is actually affecting it.

BILL KITTRELL: Again, the entrainment and
impingement study may be tied into that with a little more information.

MARK HUTCHINS: Uh-huh.
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SCOTT FLETCHER: Just a little note. On the W2 model
it’s going to pull out a lot of these data we just talked about,
especially on the stripers. One thing we noticed down on Duke
Energy’s project at Lake Norman and Lake James a lot of that cold
water reservoir that was remaining in the summer was based on the
weather conditions.

For instance, if you have high flow springs and a low
summer those high flows were essentially pushing that cold water
reserve out of that lake faster than it would a normal flow or a low
flow spring.

So a spring flow has got a lot to do with how much
reservoir, cold water reservoir was remaining in that lake. In this
case it was stripers an waleyes down in North Carolina. | know Jim
IS going to talk a