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1 The following STUDY PLANS UPDATE
MEETING came on to be heard on this the 28th day
of Bdlovember, 2007 at the Claytor Lake State Park,
Dubdin, Virginia.

5

6

7 INTRODUCTION

8

9 TERESA ROGERS: My name is Teresa
Rogers. | am heading up the Relicensing for

Claytor. We will go around the room in a few
minpites and everybody can introduce themselves so
everybody knows who is here. The bathrooms are
out4 in the hallway on the right. There i1s water
ands snacks i1n the kitchen. Just help yourself.
Theswater 1s iIn the refrigerator. Also, just to
clarify, you do not pay for parking. It is
incduded when we rented the place. So i1f you
paig for parking, that was a donation. You don’t
have to worry about paying for parking.

21 Also, 1 want to remind everybody
that the meeting iIs being transcribed, so if you
hage any questions and any comments, and we will
take questions as we go, we don’t have to wait
untal the end or anything, just make sure you

stade your name so we can get it for the record.



1 Let’s go ahead and we will start
aroeind the room with introductions. Just tell
everybody who you are and who you are with and if
you4 represent an agency or if you are just a
citdzen, just say you are a citizen, an
interested party. |If you are representing a
group, let us know that as well, too.

8 (Thereupon, persons attending Study
Plasms Update Meeting introduced themselves.)

10

11 TERESA ROGERS: Let”’s go ahead and

getzstarted. This morning we have a little bit
ofiglare on the screen. You may need to move
araund 1T you can’t see very well. Also, | have
maided out a copy of the initial study report to
evesybody that 1s on the mailing list. It is
also on our website. |If you didn’t receive a
copy and you want one, just make a note on the
siga-in sheet, and 1 will make sure 1 get a copy
to2you. It 1s on our website as well.

21 This meeting i1s for the public;
angbody can come. All of our meetings are open
toz2the public, and a lot of times 1 will send out
anzk-mail, a mailing, and we also have it always

pogted on our website as well. So i1f anybody is



ever iInterested in knowing what is coming up, go
to the website. It i1s a place to really keep
tragk of what is going on.

4 Also, I°m sorry, 1 forgot to tell
yous John Smith of FERC is participating by
condference call today. |Is there anybody else on
the7 conference call?

8 JOHN SMITH: Well, periodically,

Kristen Murphy and Ben Garrett will be joining
INn10

11 TERESA ROGERS: Okay, sounds good.

Weiwill go ahead and get started. Since our last
update meeting which was held in May, just to
give everybody an overview of what was going on
with the studies. The fFirst year of studies have
comkinued. We still have some things going on.
Itiis starting to wind down, though, as far as
thes field studies.

19 We filed the initial study report
with FERC on November 13th, and that is where we
areitoday with the Initial Study Report Meeting.

22 Just to kind of go over again the
stuaglies that we are doing for relicensing, we
have Aquatic Resources Assessment, Cultural

Regpurces, Debris, Erosion, Fish Entrainment and



Impingement, Instream Flow Needs and Reservoir
Elevation, Native and Exotic Aquatic Vegetation,
Navagation Systems, Recreation and Angler Use,
Sedamentation, Water Quality, and Wetlands,
Littoral (inaudible) Habitat.

6 The purpose of today’s meeting is
required by the Integrated Licensing Process that
we are using for relicensing. The purpose is to
update all the stakeholders regarding where we
areo in the study progress, discuss any proposals
forimodifying the studies if it Is appropriate,
and2what we will be doing is each consultant will
beigiving you an overview of the data that they
have collected, any problems they have
enceountered, and we can discuss it today if we
wan& to modify anything or change the studies or
add7 studies.

18 We also will be reviewing upcoming
ILRodue dates. That is why I always give out
copaes of the Process Plan because the ILP
pracess iIs so schedule driven. It iIs very
impprtant to know when the upcoming final dates
ares

24 Also, there is a copy of the agenda

oves there. We try to stick to the agenda as



much as we can because some people are only
interested iIn specific studies. They don’t want
to gome for the whole day. So there may be some
time between study reports where we will just
kingd of wait until the next one starts. That way
people can come and go as they are interested in
these studies.

8 This morning we will be going over
theo Aerial Mapping and Bathymetry, Sedimentation
andoErosion and we will break for lunch and then
weiwill do Instream Flow Needs, Debris, and then
Habatat and Aquatic Vegetation and Recreation and
Angder Use.

14 Tomorrow we will be going over
Cultural Resources, Water Quality, and then we
wild have lunch, Aquatic Resources in the after-
noan, Navigational Aids and Fish Entrainment and
Impangement and then we will kind of go over
Shasreline Management Workgroup.

20 As far as the upcoming due dates,
what we will be doing after this meeting Is we
wikd be filing what we call the meeting summary.
We2will file that by December 17th, and then
paeticipants have thirty days to comment on the

sumsiary and request any study modifications



andZor new studies.

2 We will file a response to those
comgents within thirty days, which would be
February 15th, and then FERC will issue a study
determination by March 16th.

6 I do want to make sure that everyone
IS aware that we are a little bit ahead of
schedule because this meeting was scheduled for
December 2nd, which is a Sunday, so we pushed it
upia few days, but I do propose that we go back
toithe Process Plan to get us back on track. It
acteally gives you a few extra days for your
filang 1T anyone has any objections. We will
just do that, keep everything on track.

15 As far as the studies go, the next
steps, the consultants will finish the first year
ofistudy, and each one of you will tell you that
they have additional field work to do as they
give their presentation, and then what will
happen i1s we will draft a study report that we
wikd be providing to stakeholders for review and
comrments and we will have work group meetings to
digguss and answer questions on the study
reports.

25 I do want to quickly go over one



change that has occurred that has iImpacted
several of the studies, and that was we did
cangel the draw-down for this year. That was
sent out through E-mails going through that
decision process, and 1t was hard one because,
oneg a lot of people had work planned for this
draw-down and also I had studies that 1 need to
have a draw-down for to complete.

9 The good thing about the ILP process
Isiat does have a second year of studies built
Into the schedule. So even though it was
cangelled for this year we do have next year to
Tfinalize the studies. The ones that are being
impacted the most are the Cultural Resources
because we have to look at the shoreline with the
water down, the mussel study, we need a draw-down
for7to look for habitat, and Navigational Aids
because they go out during the draw-down to see
ifithere some raised hazards.

20 The reason it was cancelled iIs that
wez2have been In a period of a very low inflow,
andz people who live on the lake may not have
noticed it as much because our license allows us
to2xrelease 750 or inflow, whichever is less. So

aszanflow goes below 750 then we just pass that
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amount downstream.

2 As we go through the studies,
especially Water Quality below inflow, 1 won”t go
into the details now, that low inflow did impact
water quality and we did extend that study to
capture that period, but if we do the draw-down
and7 inflow stays low, we wouldn”t be able to
refall and that causes problems.

9 Low inflow also impacted our ability
toido the high flow for the Instream Flow Needs
Study and Tom will discuss that.

12 I don”t know If you can see this.
This 1s a snapshot of the Galax gauge. This is
prior to Thanksgiving when 1 put this together,
buts this 1s where the water, CFS, the discharge
water flow was, and you can see what the median
daily statistic is. We were way below what
typacally you have.

19 Also, we were looking at what is the
dreaght doing in the area and i1t i1s kind of hard
tozsee right here, but the release that was
Nogember the 15th, right here in the brown and
green, which is the drought is ongoing and there
Is2some Improvement. We don’t know exactly when

wez2are going to get back to normal flows, but it
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iIs probably best to go ahead and cancel it for
this year and we will pick up a little next year.

3 This 1s just a copy of the U.S.
Drought Monitor as of November 13th showing that
Pulaski County is the moderate drought.

6 Again, we have a Claytor relicensing
website where we post all correspondence and all
fildngs. So if anybody is interested in what has
happened up till now you can go to the website
andoget caught up.

11 I don”t know 1If there are any
questions overall.

13 UNIDENTIFIED SPEAKER: Just to back

upi14o the dates, the deadlines, you mentioned a
sumsary .

16 TERESA ROGERS: We will file a

summary of this meeting by December 17th and the
par£icipants have thirty days to file their
comments on the meeting summary and request any
stady modifications or new studies. |1 will let
everybody know that i1f there is a new study
reqgeiest i1t still has to meet that seven criteria
fres the FERC for a study, and that is on our
website as well. Since 1t i1s a new study after

thes initial study plan has been approved by FERC,
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there is a little bit higher level of justifica-
tion. John, 1 don’t know if you know a better
way3to explain it than that.

4 JOHN SMITH: No, not really.

5 TERESA ROGERS: We have on our own

kine of modified some studies as we have gone
Into this process just because 1t made sense.
InfFdow Flow Needs was already modified to extend
dowa Into West Virginia. 1 told you about the
Water Quality, we extended that monitoring period
because we were in a low flow condition. We
didn”t want to stop it until we thought it was
over so we could capture that whole event.

14 LAURA BULLARD: Teresa, what about

thes Shoreline Management Work Group has not yet
mete What is the status on that and i1s there
going to be any reports since they have not
acteially even met yet?

19 TERESA ROGERS: 1 am just going to

kind of give an overview. There is not really
anyireports. We have not met, the Shoreline
Mapagement.

23 LAURA BULLARD: Okay. Is there a

plam to meet?

25 TERESA ROGERS: There is. 1 guess
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my goal had been by this point at least have all
the2 stakeholders i1dentified. Most of the actual
guiglelines need results from all the other
studies first. 1 was trying to get some pre-
limanary stuff out of the way and my schedule has
just not allowed it. My new goal i1s to have a
meeting the first quarter so that we can get some
of £hat stuff out of the way because 1 am
thiaking draft reports will come out toward the
beganning of the year and during that first
quarter. | haven’t forgotten.

12 LAURA BULLARD: Back to that where

youz file the initial study report meeting
summary, will we be able to look at that or is
that the same as what you have on the next slide?

16 TERESA ROGERS: The meeting summary

wildl go out to everybody on the distribution
lis€. That is the other thing, too, if you are
notogetting this... 1 have two different lists.
I bave an E-mail list that has more people on it
than the official distribution list, but if you
wapt to be part of the official distribution
list, getting the actual paper copies of every-
themg, make sure I know. 1 think everybody here

1s2en the official distribution list, getting
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hard copies, but, yes, everybody will get that so
they can comment on 1t. That is why we are here
today, to go over the study so you can start
seeang where we are on the progress. You can

stast formulating your comments. Any other

questions?
7 I am going to go ahead, we have
abosit five minutes, | am going to go ahead and

puld up the next presentation. So If you want to
grab some water. Also, don’t forget when you
have a question or a comment, make sure you state
your name.

13

14 AERIAL MAPPING AND BATHYMETRY UPDATE

15

16 BRADY TODD: My name is Brady Todd.

I am the Survey and Mapping Supervisor for AEP
outsof the lab 1n Columbus, Ohio, and It was my
responsibility to oversee doing all the land,
topographic mapping and the bathymetry on the
lake.

22 We have hired a company out of
Colsimbus, Ohio, Henderson Aerial Surveys, and
they are the ones that performed the aerial

mapping. They created all the contour mapping
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forithe project. They used state of the art
photography and a new system called LiDar. It is
hargel to see iIn this slide. This Is a standard
aeraal photo that was captured during the
progess. They had something like 800 aerial
photos taken of the lake region all the way down
to Glen Lyn. This right here is the dam. ITf we
dida’t have all of that sunlight 1t would be a
little bit easier to see.

10 These are just some more pictures.
Right there is the Lowmens Ferry Bridge. Right
here is where we are today. That is the marina,
and3 this i1s another view of the dam area. The
dam4 I1s right here. There is 1-81.

15 The photography was really clear on
these photos, and what we did with the photo-
graphy was we also created what is called ortho
phagos. Ortho photos allow us to rectify the
image and scale 1t and go reference i1t so that it
canobe used with GIS planning systems. It can be
used with the contour mapping that was produced.

22 This 1s an example of what we can
do23 This is at the Rock House Marina. The
mae4na Is right in this cove here. We can take

thesortho photos, bring it up in the digital CAD
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system and you can overlay all the contouring
that was created from the photography right over
topsof 1t. It gives the planners a good way to
look at things. They can see the digital
graphics. They can work with the digital
graphics. They can also see it In a picture
view.

8 This contour map was developed down
here at the dam. You can see the blue dash
lines. That is all the bathymetry. That i1s all
theimapping of the contours below the water
leyel. We also mapped downstream and we went as
farsdownstream with the mapping as the 1-81
bridge.

15 This 1s the area that was covered by
thes photography. This dark line that goes around
here was the boundary of the project. It i1s also
thesonly region that we did the ortho photos, all
rectified and go reference cards.

20 The larger boundary was the overall
phatography area, and that was taken In conjunc-
tion with the needs of the consultants. It
allsws us to see all of the drainage area down
thesaNew River and provided them with views of the

river system as it goes down the Glen Lyn. Glen
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Lyniis right here.

2 Now, for those of you who live in
thesarea you may have seen ground targets out,
either pluses or giant chevrons laying on the
grosind. That is what was used to control the
area for the mapping. A certain amount of ground
control has to be used, plus they used onboard
GPSs in the plane to help position.

9 Bathymetric surveys were performed
byia company called Ocean Surveys out of Old
Saybrook, Connecticut. This company works world
wide. They do everything from small ponds to
ocean going bathymetric surveys. This is a
picture of the vessel. Some of you, If you were
onithe lake, may have seen that running around
durang January and early February last year.

17 They used a multi-beam sonar system,
andswhat the multi-beam sonar system does is it
pregfty much paints a picture of the bottom using
sonar beams and in this case the unit they were
using to collect 240 beams. So It just creates a
swath as i1t migrates through, and these pictures
heeg, 1t 1Is a little hard to see again, but this
right here represents a pipe trench on the ocean

flevr just as an example to show you what can be
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seen with this technology.

2 This 1s another good example. |1
like to show this. Anybody that is familiar with
Smizh Mountain Lake, that right there i1s the old
Route 122 bridge that was there before the lake
wasebuilt. 1t i1s still intact. It i1s still on
the7bottom, and when they scanned it with their
mul&i-beam system you can see that they found the
bridge. You can also see from this the original
chaonel of the Roanoke River.

11 This right here is all the
bathymetry for the project area. This i1s the
part down here at the dam. The dam iIs right
here, and you can still see the original channel
fors the New River.

16 One of the things that we did was we
used a sub-bottom profiler simultaneously with
thesmulti-beam. This allows us to capture data
abaogat the sedimentation for the groups doing the
sedamentation study. OSI provided us a full
report on this. What the sub-bottom profiler
does 1s If you look here this echo line right
heeg is the top of the sediment and then these
daeker lines down here is where i1t Is penetrating

thessediment in the original bottom areas.
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1 They also used a software called
high pack. The high pack software is what
controlled all the bathymetry on the boat. It
allowed them to capture the multi-beam data. All
thespositioning on the boat was done in real time
with GPS systems and these monitors allow them to
see7rwhere they have been and where they are
goiag, all the navigational aids that they need.

9 The final product on this project
waso to incorporate both bathymetry and aerial
mapping, the composite contour map as | have
shawn you. The data for the mapping will be used
forscomparison of existing conditions on the lake
with the original design, comparison of current
volsme tables with the established historical
tabdes, baseline mapping for future design,
analysis and other mapping, generation of cross-
seckions and map detail. 1t is used to determine
theonature and extent of the silting, determine
theocondition of the adjacent areas, basically
theirun-off area. It iIs used to determine the
cugrent volume of the lake, determine the
presence of any unusual land or lake bottom
features, and the information has all been

inevprporated in the GIS system of the area. Any
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questions? Yes, ma’am.

2 MARY RHODES: I am Mary Rhodes. Did

I read In your preliminary summary that this type
of system has trouble with wetlands, reading
accsirately and also the areas that contain a lot
of gas?

7 BRADY TODD: In the sub-bottom

profFiling; the sub-bottom profiling does have a
problem with a lot of debris. So if you have
areas, especially in the coves where you have a
lotiof leaf and organic debris build-up, what it
does I1s 1t tracks methane gas that just naturally
comges out of the underground and out of the
decaying process. When you are looking at a sub-
bottom profiler, they have a hard time getting
threugh those bubbles. The bubbles create a
reflection that doesn’t allow the sonar beams to
pengtrate.

19 So there are areas where that iIs a
prablem, but it Is not widespread.

21 MARY RHODES: So how do you mitigate

1t22because that is some of the most important
areas as far as erosion and aquatic plants?

24 BRADY TODD: There i1s a limitation

toz2the sub-bottom profiler to begin with. It is
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a matter of iInterpretation and there really is no
mitagation for that, other than doing core
samples, and there were a certain number of
random core samples taken through the lake just
to verifty what we were seeing on the electronics.

6 MARY RHODES: But were they taken in

deep parts or how was...

8 BRADY TODD: 1t was a representa-
tion
10 MARK RIEDEL: I would like to speak

toithat. Sedimentation, 1t Is being addressed by
different methods.
13 BRADY TODD: Our sub-bottom profiler

method was an initial overload. 1t was provided
byithese gentlemen and they have more specific
ways that they deal with it.

17 MARY RHODES: Say there is no

vegetation to interfere, after what depth can you
read ly count on that system, like twenty feet,
teno feet, clear water and not a lot of debris?

21 BRADY TODD: Oh, the system itself?

Itowill work in hundreds of feet of water.

23 MARY RHODES: No, I mean the

shad lowest that you can count on.

25 BRADY TODD: Oh, the shallowest?
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1 MARY RHODES: Without vegetation
interfering?
3 BRADY TODD: Okay, the shallowest

that we can get the boat into | believe was two
andsa-half feet of water.

6 MARY RHODES: You could count on

that being pretty accurate if you didn’t have lot
of wegetation interfering?

9 BRADY TODD: Oh, yes. What that

does i1s... Again, | apologize for the lighting,
buti in this photo right here is the sub-bottom
prafiler slide. That hangs over the side of the
suryvey vessel and 1t floats right there just
below the surface. It is seeing everything below
itis So 1t 1s hanging below the surface but above
thes bottom of the boat. So iIf they are In two
feet of water or two and a-half feet of water, it
Isiseeing everything that is below, and if that
water iIs four feet deep, it Is seeing into that.
Does that answer your question?

21 MARY RHODES: Yes. |1 was wondering

aberit how shallow, but you answered 1it.

23 BRADY TODD: Yes, as shallow as the

boatx could get into, and in the areas that the

boat couldn’t get into, of course, we couldn’t
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measure with this particular instrument. The
multi-beam, however, that scans the bottom to get
thescontouring, in the areas that the boat
couddn’t get physically into, they had the
capability of tilting the head on the beam
meckhanism, and what that allowed them to do was
shoot some beams out to the shoreline, and that
hadsa range... They could actually sit a couple
hungred feet off the shore and just pivot the
boat and map the coves that they couldn’t get
Into.

12 BILL KITTRELL: How far upstream in

thesreservoirs did you go with this system?

14 BRADY TODD: Allisonia. Anything
else?
16 BILL KTTRELL: Adam, I might just

addz i1n areas with boats out there and the water
isienly 1845 or something like that, obviously,
yous can’t get above 1845, but we do have high
resolution plane method, i1t i1s also very high
quadity and when we are done we created a model
of2xthe entire project up to 1900, 1950 feet of
elevation in that small gap. That is all filled
in2with the LiDar data that is taken by the

aieplane and so if is below 1846 when the boat



24

wasiout there surveying and couldn”t get in to
shopt up to the shoreline up to 1846, that is all
filded in with the LiDar. So we do have one
continuous project and 1 will show some examples
of t£hat i1In a minute.

6 BRADY TODD: Anything else? IT

anybody is interested | brought one flyer sheet,
it of the dam area. It i1s just a typical part of
what the contour mapping is like. Everything
these days, you know, is computer driven. It is
allidigital. We don’t create maps off the mylar
and2hand drawn; it is all done electronically
nowz So when people need a map, we can just pull
itiup on our CAD systems and send 1t to a
platter. So if anyone wants to look, there i1s a
sample of the contour map up here on the table.

17 TERESA ROGERS: As Brady said, it

wild also be iIncorporated into the GIS system.
Soiwe will have all of that information as a
lager in the GIS, and other studies that are
going on will also producing these layers so we
can2 lay on top of each other so we can see what
1s2happening In different areas as far as the
elevations go and depths and that type of thing.

We2have some time before the next one starts.
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Thei1hard thing is you don’t know what questions
youzare going to get when you are putting up your
agemnda. We are not supposed to start until 10:15
on z£he Sedimentation and Erosion. So | am going
to pull this map out i1f anybody wants to look at
It and Brady can answer questions and we will go
from there.

8

9 SEDIMENTATION AND EROSION STUDY
10
11 ALEX BRUNSON: My name is Alex

Brumson. 1 am the Senior Geo Scientist at Baird
& Associates. | am responsible for overseeing
theserosion study on Claytor Lake.

15 A little bit about what I am going
toipresent, just go through project elements of
the7verosion study, the objectives, updates iIn
tersis of the tasks completed, tasks remaining,
some preliminary results, and then talk about the
reports.

21 The purpose of the erosion study 1is
tozeletermine the effects of project operations on
theserosion of the shoreline at the reservoir and
alsoe 1n the river within the Claytor project area

andsalso downstream from the dam.
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1 Just a quick overview of the study
area, | don”t think we need to go through that at
allz In terms of the objectives, the first
objective of the study was to look at the effects
of the project operations on erosion of the
shoseline of the reservoir and the riverbanks
downstream to the 460 Lowmen’s Bridge near Glen
Lyns

9 The second objective was to identify
existing shoreline conditions and protection
measures around the reservoir and develop GIS
mapping layers depicting these data.

13 I am going to lump a bunch of the
objectives together today because they were all
tackled at once as far as the study methodology
goes .

17 Objective Three was to identify the
degsees of susceptibility along the project
reservoir and downstream to the highway bridge,
bank erosion.

21 Number Four, identify the areas
subject to accelerated bank erosion, and 1 will
takk a little bit about that In a minute.

24 Objective Five was to assess the

rekative effects of wind, recreation, boat
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induced waves on erosion around the reservoir.

2 Objective Six, i1dentify measures
that could be implemented to reduce erosion along
thes reservoir and downstream including evaluating
moda fications to operation regime, physical
streictures and vegetative cover.

7 Number Seven, determine the
effectiveness of erosion control measures
contained in the Claytor Reservoir guidelines.
Ideontify the conditions in which biological
measures, riprap or bulkheads are adequate for
conmtrolling erosion and where also no additional
pratection is needed. Also, assess erosion
control measures iIn terms of their effectiveness,
cost, longevity, and natural compatibility.

16 Number Eight, also look at the need
for7annual draw-down for allowing construction of
shageline stabilization.

19 In terms of the relicensing
rektevance, while erosion of the shoreline as a
result of project operations could result in
praperty damage and also the accumulation of
sediment and debris within the project reservoir.

24 We also need to consider whether the

praeject operations are having an impact on
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shoreline erosion downstream and determine the
potential benefits or effects of changes in
project operations and the need for remedial
actaon in different locations.

5 Some of the methods that we have
beed using to address these objectives, In terms
of ©bjectives One through Four we have conducted
a laterature review and collection of existing
data. We are undertaking very detailed field
work on the lake and the New River. We have
constructed a GIS inventory and produced a large
amapint of mapping of the area. We are also
undertaking several numerical modeling exercises
inizerms of looking at wind waves, the hydro-
dymamics of the lake, and also shoreline
evadution.

17 In terms of shoreline erosion, it is
necessary to investigate the erosion processes
ando performance of shoreline erosion to better
understand these processes. Also, we need to
dewelop recommendations for mediation if
neeessary, and as a little background we have
extensive experience in investigating shoreline
dynamics and impounded systems.

25 In terms of the field work, we
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conducted a very detailed shoreline survey of the
entare reservoir. This consisted of differential
GPSszenabled field PC system. So while we are out
on the lake we are working directly in the GIS
envaronment and we have developed a custom system
forethe lake in terms of what we are surveying
and7how. There are many pages of survey that
incdude all of the shoreline erosion processes,

sho¥re protection measures, condition of shoreline

pratection.
11 Just to step back a little bit, we
toak the shore profile development. In any

imppunded system there Is a certain response of
thesshoreline to being inundated. Normally what
happens 1Is you start with an existing shoreline
ands then within the range of water level fluctua-
tiaons there 1s a lot of wave energy and long
shage and cross shore currents, and these work to
eragde land, the natural shoreline, and generally
thts takes on a classical sort of S shaped
prafile as this bluff retreats and material 1is
rempved from the full shore system. This is what
we2see around pretty much every reservoir.

24 In terms of the tasks, well, we need

toz2adentify existing shoreline conditions, so |
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guess we will go out and find out what is out
there now, and then look at the protection
measures and develop the GIS mapping. We have
used fTield survey results with this and we also
developed model scenarios to represent these
numerically.

7 In terms of shore protection, we
have a whole data base that we can now query and
proguce basic summaries. Approximately, thirty-
eight percent of the shoreline is protected at
theimoment, leaving sixty-one percent unprotected
orimatural i1n some way, and we have under one
pergent that was unclassified, that either we
couddn’t navigate in or we couldn’t see back iInto
thescove to determine that, which was a very
smadl amount.

17 And then within this we can see that
ofighe basic amount of the shoreline that is
pratected, the dominant areas are timber wall and
riprap with a small amount of concrete wall, ad-
hoeiy gabion or stone.

22 These are very detailed maps.
Unfartunately you can’t really see. We produced
these maps for the entire lake and they will come

asz2an appendix to the project reports. They are
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alli111 by 17 maps because of the GIS, and they
detail all of the shoreline protection all the
way3up from the dam to (inaudible), including the
islands on the lake as well, and you can see that
we fiad approximately 1,000 different shoreline
segeents that we identified within the field work
system, and, essentially, what we do is we drive
a bsat around the entire shoreline and we divide
theoshoreline up Into homogenous reaches. So iIf
youwo have an entire reach of riprap or timber wall
orian entire reach of eroding bank, then that
beecpmes one reach in the GIS. It is all
phatographed and documented within the survey
system.

15 BILL KITTRELL: One question. |

readize that probably the bulk of the rock that
youz are seeing is riprap, but how do you find
armer wall versus rock wall versus riprap when
youo are out there mapping? [Is there a difference
in2describing what you would consider a rock wall
veesus riprap versus an armor wall?

22 ALEX BRUNSON: Well, I guess the

diftference is up for debate. To me a rock wall
woudd imply that the rock has been placed,

wheseas riprap it 1s essentially ticked and
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profiled. So that would be the main difference.
In terms of armor stone versus riprap, It Is more
a gelestion of size issue, | guess.

4 BILL KITTRELL: So i1t is more or

less subjective while you are out there?

6 ALEX BRUNSON: It i1s subjective, yet

consistent. In fact, in terms of rock wall,
these is very little rock wall out there that
actaally consists of placed stone. A block wall
woudd be regular blocks, you know, be they breeze
blacks or brick. Timber wall is fairly
obwiously. Concrete, there may be a block wall
that i1s concrete faced and would be cemented iIn
thexre. So iIn terms of the way we divide them, it
iIsimore In terms of functionality.

16 TERESA ROGERS: How would like

natural rock be classified?

18 ALEX BRUNSON: Unprotected, yes.

This i1s purely artificial protection. What we
have done is when we go in we classified the
shere protection condition as well, and,
esgentially, this i1s in terms of high or low
quadity, which 1s again somewhat subjective, and
them whether i1t i1s functional or in need of

repair or whether i1t has failed completely. It
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iIs fairly obvious when doing this sort of survey
whem a wall is functional, when i1t needs repair.
Obviaously, 1T it needs repair then it 1is
generally there is either severe cracking to a
conerete wall or there is a piece missing and you
aresstarting to get bank erosion in behind there,
or it has failed completely and i1t i1s offering
exceedingly limited protection to the shoreline.

9 So we go through and we can classify
alloof these areas in terms of functionality. It
Isinot an engineering survey. It iIs an
assessment of the overall condition.

13 LAURA BULLARD: Laura Bullard.

Woudd you help me understand. We have high
fungtional, high repair, low functional, low
repair. 1 am having a little trouble grasping
what you have there.

18 ALEX BRUNSON: Okay, you can have

high quality or low quality in terms of riprap.
Lowo quality riprap may be stone that was wrongly
setected. It may be the wrong size. It may not
be2angular enough. 1t may contain a lot of
rubble material as well. Whereas a high quality
ripap wall will be size appropriate to the area,

itawill interlock properly. So that is in terms
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of 1t is more of the design or the intent, how it
was2 built.

3 In terms of the functionality, 1t is
possible to have a high quality area that is in
neesl of repair because something has happened to
damage the wall or a piece has fallen out, 1is
missing. In general high quality areas will be
fungtional as opposed to needing repair. When
yousget into the low quality areas, generally you
seeomore areas In need of repair.

11 LAURA BULLARD: So high functional,

but2 high functional but needing repair would be
thessecond one there?

14 ALEX BRUNSON: Yes.

15 LAURA BULLARD: For instance, would

youe pick out one of those, like riprap there, so
the7 larger area, i1t 1s hard to tell by the slide
because of the lighting, would the...

19 ALEX BRUNSON: Right, the larger

area there is high quality riprap that is
functional. Typically, if you look around the
State Park here they have generally used high
quadity riprap that is functional. There are
some areas of riprap that are lower quality,

generally much older areas as well In need of
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repair, where a stone iIs missing, perhaps it
wasm’t as good a quality stone to begin with, and
youzcan see resulting effects in terms of bank
erosion. So there will be examples iIn the
reperts, picture examples, so you can compare as
weld .

7 In terms of shoreline characteris-
tics, we have detailed summaries of the shoreline
on £his survey iIn terms of shoreline materials,
bedrock, sanding, a mix of materials, or where it
isinot visible, and generally when we talk about
notzvisible, it Is behind shore protection.
Obwiously, when we are surveying from a boat, if
thesbank 1s behind shore protection then we can’t
determine what it 1iIs.

16 However, this i1s simply a visual
ingpection from the boat. We also have the
geadogical mapping of the area to work with as
weld. Then within this we also have geomorphic
characteristics. The first one that we see is
bank eroding, and in terms of eroding shoreline
thes 1s simply a visual inspection where we see
that we have a bare bank that Is not sustaining
actave vegetation on the face. Now, that

praegedure does not give us any idea of the rate
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at which 1t 1s occurring, and, obviously, when
youz ook at all the bedrock cliffs around the
lake, we need to delve further into this data
base In order to tease out that information.

5 We also look at the height of the
bank and the actively eroding scarp. The bank
height here... | am sorry, the scarp height is
thesoverall height of the bank and then we have
theosactively eroding bank height and then we can
also look at the bank materials within this as
weld .

12 In terms of shoreline characteris-
tics, we can then look at this. Most of the
shareline around the area is bedrock, varying and
different types, and then we also have other
materials in there and sandy banks as well.

17 In terms of eroding versus not
actavely eroding, we are looking at about a
sixty/forty split and that simply means that,
obwaously, we have a lot of bare bank faces
aroaund the lake where the area is natural. 1
donZ t think anyone would dispute that.

23 We also collected very detailed GIS
data. We developed a separate survey system for

thesriver iIn terms of erosion data, looking at
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overall catchment, morphology and latitudes to
set2 the context of where we are, mean channel
dimensions, cross sectional form, river bank
types, materials, erosion mechanisms, also the
riparian characteristics, boating bank site
chasacteristics, and the potential, also if we
see7vany areas that we think can be enhanced or
maigitained then these are included iIn the survey
data. This was conducted in conjunction with the
sedament survey as well. So 1 think Mark has
some detail slides in terms of the overall
resalts.

13 So that was the fTirst half of the
study where we determine the overall characteris-
tics of the shoreline at the lake and identified
bank protection, bank erosion mechanisms, and
what that allows us to do i1s really focus and get
a cdear i1dea of what is going on with the lake
foroourselves, and then the second half is iIn
teems of our numerical modeling. So any more
questions on the first half of the study?

22 In terms of the modeling, this
really begins with Objective Five, assessing
impacts of wind, recreation, and boating use

wages on erosion, and we have included recreation
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in addition because there are waves from other
recreational sources other than boats, such as
water skiers, for example.

4 We start with a literature review
just to include studies i1n any other areas where
we have some i1dea of relative impacts, where
there have been studies done on characteristic
boat waves, magnitudes of waves and frequency and
so on to establish a background.

10 Field data collection 1 will talk to
asiwvell. We have been measuring waves and
currents on the lake and then we have numerical
modeling, two primary models, ST wave, which
takes local wind data and generates a time series
ofiwave climates for the lake, and then cosmos,
whieh takes these wave energies and transforms
them Into a shoreline profile erosion model.

18 In terms of the wind data 1 just
summarized one of our charts here. This is data
foeoPulaski from 1994 to 2007, which is actually
theimost complete local data set we could find,
and2even so there were several gaps in the data
set3in the middle of this period, but we have
used this to establish the wind climate for the

area for the past ten years, and we will then
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extrapolate i1t back over the life span of the
project.

3 What this shows i1s essentially iIn
terms of reading wind rows the number In the
midslle tells you how often i1t is calm, which iIn
this case i1s about 50 percent of the time.

Then from this each of these bars represents wind
from a different direction. |ITf we look at the
longest bar here we can see that wind is
domanantly out of the west here. In terms the
relative color and thickness of these bars, we
cam2 see that most of the time we have fairly low
wingl speeds. These are actually in meters per
second, but In terms of... Actually, I can’t do
thes conversion 1nto U.S. units, but, essentially,
this tells us that we have fairly calm winds here
for7zmuch of the time. When we do get stronger
wingls they tend to be out of the west and north-
west .

20 We need to then move from
establishing the wind climate to the wave
clmmate. Part of this i1s that we did take a
series of wave measurements and the wave gauges
weee recorded for a month in the Summer, that is

both wind waves and boat waves and five gauges
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were deployed. In fact, we actually ended up
depdoying six gauges. So buy five and get one
free.

4 Four of these units are wave
pressure sensors that are integrated into the
ADCP, which were the current measurement sensors
which I will talk about In a minute, and then two
werg separate wave gauges that we can deploy
because they were much smaller closer in on the
shasreline to actually capture waves right at the
edge of the lake, and they allow us to actually
loak at the long term wind data and calibrate it.

13 From this we can then take wind
climate and produce a wave climate for 1t. We
take the bathymetry for the entire lake and then
weiesun the ST wave model over it using the wind
data that we have established. The only thing 1
woudd add is that we had to fill in the blanks
fore those missing periods of wind data and so we
hado to synthetically iInsert some wind data just
tozmake i1t complete time series of the past ten
years

23 This generally shows... This is just
one4of the results. An ST wave can go around all

of2the compass directions, In fact, sixteen
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compass directions, and we look at them at an
entiare range of different wind speeds, and then
from that we can re-assemble the time series once
it 4s broken out back into a synthetic wave
climate for the area.

6 IT 1 can just point out, this iIs the
most extreme condition that we modeled. We are
looking at a west wind of 25 meters per second.
IT you look here you can see that this generates
approximately half a meter, so between one and
twaol feet of waves on the east shore of the lake
under a 25 meter wind. You go past the wave rows
andsyou can see the maximum wind speeds that we
are4observing are in the sort of five to ten
meter range.

16 So, essentially, what this 1is
telling us is that in the grand scheme of things
these is very little wind wave energy on Claytor
Lake, except under extreme storm conditions.

Nowqg this is really because the whole system is
lirated in fetch because it is not particularly
veey... There are all a very few conditions where
youzcan get a long fetch from southwest wind.
Whem you generally get the dominant westerly wind

it2as on quieter shore, It is on quieter shore
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fetch across the lake.

2 LAURA BULLARD: You saw only a foot

to Ttwo feet of wave on each shore from that
model?

5 ALEX BRUNSON: Yes, and, of course,

we @easured the waves as well, and under general
conditions we are seeing much less than a foot of
waves out there. We see there are waves on
Claytor Lake and there is a certain amount of
shaveline erosion from waves around the lake, and
weiare leaning towards the fact that much of
thase waves are generated by boat wakes. We do
have obviously from the wave gauge data we can
shaw that in terms of where i1t was. We
essentially split out what proportion of wave
enesgy Is from wind waves and what proportion is
fram boat wakes. We are currently looking into
that 1n a more detailed analysis before we
actaally present that out to the public.

20 We deployed a set of gauges called
the1 ADCP”’s. It stands for acoustic doppler
cuerent profilers and these measures, we have
doone current velocities iIn terms of the direction
of2eurrents and also the magnitude of currents

thesughout the water column. Essentially, they
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setion the bottom of the lake and look up through

thez lake and they take slices every meter through
thesdepth of the lake and look at the currents in
allathree directions.

5 We had one ADCP for a month in the
Sprang and the results were unclear for that
development. There were some technical issues
with the units. We had four total units. We had
ones ADCP out for an extra month, so we essen-
tiadly got five deployments out there this
Summer, and while this data are a value iIn them-
selwves, the main reason for having them there was
that we can calibrate the hydrodynamic sedimen-
tataon model that Mark is going to talk about. |
wild just show you that i1s what a unit looks like
ands they drop down into the lake and they sit on
the7bottom. They also measure the pressure head
abaye the units as well, which, essentially,
relates to waves.

20 Interestingly for the ADCP’s the
wage data a lot of the time is right on the
bottom measurement that we took the units.

23 A sample of the data just shows that
wez2get variations In May and June in terms of the

cuesent magnitude. There are also variations in
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theidirection as well. 1t Is not very easy to
visealize that. So here we actually made a
little animation of the data. You can’t see, but
there i1s a gauge at the nearly upstream end of
thes lake, and here you get very high currents,
essentially, because you have still got a lot of
the7 influence of greater inflow and i1t is also
very shallow here, as well. So velocities are
high in the upstream area of the lake, and there
weibave a unit in the mouth of Peak Creek above
where Peak Creek joins and then downstream from
Peak Creek. Here the velocities are generally
quite a bit lower simply because of the depth of
thes lake.

15 Then we have a unit down on the west
side of the lake near the dam, actually just off
share from the farm, and there you can see that
thescurrents are generally quite low. 1 can show
peaple the animations on my screen afterwards if
youo are iInterested.

21 We also deployed, we also measured
sope detail temperature data, not that it is
paeticularly relevant in terms of erosion, but we
were out there anyway. So we deployed some

temperature strings just for cheap thrills 1
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guess.

2 So in terms of the hydrodynamic
modeling. ..

4 JOHN MASSEY-NORTON: This data will

be provided to the other fishery studies that we
aresfiling with...

7 ALEX BRUNSON: Yes. The hydro-

dynamic modeling is directly relevant to Task
Three, Four, and Six through Eight. They hydro-
dymamic model was used as the ADCP data to
calibrate i1it. It determines the along shore
currents around the lake and also determines
areas of slow flow where we are likely to see
sedamentation. It is very valuable, especially
inithe area of looking at different scenarios.

16 In terms of the shore, Mark is going
toiactually talk to that. We have some results
toipresent from that. In terms of the shoreline
erasion modeling, essentially, we take a profile
frem an area around the shore that iIs repesenta-
tive of certain sediment conditions on the lake
andz2 then we 1nput the wave conditions that were
gengrated by the ST wave model and over time we
can4 see how this shoreline erodes.

25 Again, this is the model i1n action.
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This 1s not from Claytor. We haven’t animated
the2results of the COSMOS model yet, but,
essentially, the same thing happens. You can see
that the waves come in from offshore and as they
getsinto the near shore zone the frequency and
ampd itude of the waves increases. As they are
transformed they start to interact with the bed
in £erms of friction and so forth, so they tend
to yamp up together, and then this wave energy is
appdied at the shoreline and the shoreline
recedes over time and there Is a certain amount
ofisand transport down the shoreline as well.

13 LAURA BULLARD: Do you have a sense

already from your study how far the sediment 1is
goimg into the lake iIn general In areas where
these 1s erosion occurring? 1Is it staying near
share or does it tend to be drifting out, or 1is
that too difficult to determine?

19 ALEX BRUNSON: Just from the

approximations in terms of bank erosion and
sediment 1t 1s not really that far because most
of2xthe banks are fairly steep. So I think It is
fary to say that most of the material i1s in the
neax shore zone. 1 think Mark looks at the

ovesall pattern of sedimentation essentially
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because of the way the studies are split.

2 In terms of shoreline site
selection, this is where we are at right now. We
have four representative sites selected and we
completed the wave modeling and we have
exts#acted, at each of these four sites we have
extracted the wave climate generates by the ST
wave model .

9 The site selection was generally
based on wave climate, wave energy, specific
needs, to some extent shoreline geology and also
toisome extent development issues.

13 So the location is picked and you
cams4 see that we have one site at the mouth of
Peak Creek and one have site opposite of Peak
Creek, and then we have a thin site just upstream
fram the State Park and then we actually have a
double site that is down on the old property
there where there iIs some active erosion going on
andowe have extracted two profiles out here just
tozmake sure the positioning is right iIn terms of
acerirately representing them, but they will
beesme one model.

24 So the reason for selecting these

Sites iIs a combination of reasons. At this area
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there is a large amount of boat traffic, but you
have a small fetch. So wind wave energy is quite
low3 but boat wave energy is quite high. In this
parzicular area you get wind damaging from,
essentially, the southwest and you get quite a
lotsof boat wave energy as well.

7 This area here i1s actually just
insade the web of this cove. So while we are
getfing some erosion it is pretty much sheltered
fram all wind energy and in this area which is
right on the mouth of Peak Creek is essentially
toi1dook at where we are getting influences of the
tributary and flow as well.

14 So those are the sites that we have
selected. If anybody has any particular thoughts

onikhose, then we will certainly take them iInto

consideration.
18 MARY RHODES: |Is it time to ask a
question about that now? 1 have a question.
20 ALEX BRUNSON: Sure.
21 MARY RHODES: You mentioned which

way2 the wind 1s showing, the way the wind is
corang from. All your sites are on the side that
theswind 1s not coming from. Does that... The

winsel erosion would be on this side because of the
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wayithe wind comes.

2 ALEX BRUNSON: Our sites Three and

Five here is i1dentified here on the east side of
thes lake. ITf you are talking about this particu-
larsarea here, i1t 1s a little more difficult
because there i1s quite a lot of shore protection
down In this area, and, essentially, in terms of
thes longest factor, i1t is this side here. It is
just that the wind doesn’t blow. ..
10 MARY RHODES: Most of your sites

areion this side.

12 ALEX BRUNSON: Well, part of the

sites are on the west side and part of the sites
ares4on the east side of the channel.

15 TERESA ROGERS: You are saying the

preslominant direction is from the west?

17 ALEX BRUNSON: From the west, yeah.
18 TERESA ROGERS: So Five is...
19 ALEX BRUNSON: Five is actually

quikke sheltered.

21 TERESA ROGERS: That is on purpose,
right?
23 ALEX BRUNSON: Yes, we get westerly

wind. This is on purpose simply because the wind

rate climate is not very high.
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1 TERESA ROGERS: These would be kind

of Ffour different types of...
3 ALEX BRUNSON: Yes, exactly. Here

iIs where we actually get the longest fetch. So
whesn the wind does blow from this direction you
wild see some wave action.

7 LAURA BULLARD: I am just curious,

to se an even longer fetch is here. 1 am curious
howosyou selected this versus say something a
litkle bit further, a longer fetch?

11 ALEX BRUNSON: To me i1t seems to me

that you also get the greatest influence of boat
wakes here as well. So iIn terms of the highest
overall energy i1t would be that.

15 LAURA BULLARD: That is true.

16 ALEX BRUNSON: This is just a sample

ofiwhat we can expect from the model results.
Essentially, we take an initial shoreline profile
andowe have the observed shoreline profile. In
theocase of this project we have to estimate the
higtoric profile because we don’t have historic
suervey data, and then we can essentially
cakibrate the model to predict from the historic
condition, which 1s a very conservative estimate

ands to the present condition and to see it we
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calibrate, the red line here represents the
acteal model predictions and the black line is
thesobserved conditions. You can see that we
have actually calibrated very closely to the
observed condition.

6 Once we have this then we can use
the7model to spit out how much of this erosion is
dues to boat wakes versus wind waves and we can do
that by running different wind wave climates and
boat wake climates through the model and get an
1dea of what we see. The observed condition is
wingl waves plus boat wakes because that is what
has3 happened.

14 What we can do iIs create another
synthetic wave climate that doesn’t include boat
wakes and from that we can see how much less
erasion we would have predicted from that. So we
stast to get an idea of the relative roles of
wing waves and boat wake erosion on producing
shaveline erosion around the lake.

21 In terms of Tasks Six through Eight,
wez2have certailn measures that can be implemented
toz2produce erosion. Obviously, shoreline
pratection is the main measure here, and we can

evaduate the effectiveness of those erosion
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control measures around the lake. For example,
where the models and the fTield observations tell
us that we have very low energy conditions and
there is a small amount of shoreline erosion, why
woudd people go to the expense and trouble of
ripsapping the whole area and essentially
removing a lot of the valuable natural habitat by
doiag so. So that is the sort of gquestions we
aregvasking at this stage and that is the sort of
recommendations we are looking to make in the
study report.

12 Obviously, the annual draw-down is a
very contentious issue at the moment and we will
beidooking at that. We can both run model
scenarios to look at the effect of the draw-down
andssee 1T that is actually creating any erosion
Issues around the lake and then we can also
revdew the field work data that i1s in the
literature to see 1T there is any effects on it.

20 LAURA BULLARD: Laura Bullard.

With the draw-down, It seems to me that that
altlows landowners to get out there where they can
doz2shoreline stabilization. So | guess to me
that 1s more the issue of whether to allow draw-

doem or not.
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1 The issue can be... If you get a

storm when the lake i1s drawn down, then that can
exagerbate erosion because generally shore
prozection is designed at this level, to protect
here, which is where the actual erosion Is going
on and 1t generally protects this area here. |IT
yourdraw 1t down by a meter or two you are
sudglenly attacking the near shore with wave
energy and removing material from the near shore
that 1s otherwise absorbing wave energy. So if
you1 have long draw-down periods you can actually
Increase erosion on the near shore.

13 LAURA BULLARD: Teresa, the draw-

dowm, other than causing more erosion, the other
ofiallowing landowners to have time to work, 1is
that being addressed under the Recreation survey
orihow are we getting a sense for people’s need
forsdraw-down.

19 TERESA ROGERS: We are addressing it

sorewhat through this study. We are also doing
impacts of draw-down on the habitat, which is
anether part of balance. We are seeing the need
foespeople to be able to go out and work. Some
of2eur draw-downs iIn the past we have gone out

ands looked to see how many people have actually



54
gone out and been doing work. We have gotten
those from those sites. You can tell 1T people
aresremoving debris and that type of thing, where
they are actually working. So that is some of
thesbalance that we are looking at.

6 The other side of 1t, too, is It is
easier for draw-down, s providing that ease
creating... How do you balance the ease with what
it as doing with the erosion and what i1t is doing
with the habitat. It is going to be a balance.
Weiwill get together and we will be able to
decide. We don’t want the answer to be the
peaple have just adapted their way of stabilizing
thesshoreline. 1t is done through the water
side. How you do i1t up here, you all have a
dras-down. So we are going to have to look and
balance that, too. That is one of the questions,
weld, do you have i1t every year? Can you just
plasm for every other year? So these are all
throgs that we will talk through in some of our
woek group meetings and i1t will probably be
thepugh Shoreline Management as a result of all
of2these studies that we try to figure out
stabilization, what we need to do going forward.

That 1s kind of where it is all going to come
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together because we are going to know how it
impacts the habitat and then sedimentation and
erosion, that portion of 1t, too, and we are just
goimg to have to look and see the extent in the
long term.

6 LAURA BULLARD: 1 know there is

balance and 1 just want to encourage that
langlowners need to get to the shoreline to do the
wor&k Is also an important part of that balance
andonot to be dismissed or not enter into It as
weld .

12 TERESA ROGERS: Exactly, exactly.

Itias all going to come together probably in the
Shareline Management part. That is where we
putting together the guidelines for activities
that are occurring within the project boundaries,
that 1s where we come together to make those type
ofigecommendations.

19 LAURA BULLARD: Right, I apologize

forocutting Into your time, Alex, but from the
issue of ease and doing shoreline protection is
itz2possible to do effective shoreline protection
without a draw-down.

24 ALEX BRUNSON: Yes, 1t 1Is.

25 LAURA BULLARD: And i1s i1t more
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expenses for the landowner, and, 1f so, who iIs
going to help with that.

3 MARK RIEDEL: There is plenty of

time at the end of the day to discuss some of
these things as well so we can stay on task with
thes presentations.

7 TERESA ROGERS: Right now there is

readly no contractors... 1 think they are
starting to become some more contractors that do
ripcap from the water. Pile driving can be done
more easily, but i1s that really what we want. So
weikind of have to figure out what are the best
ways of stabilizing the shoreline from not just
shareline stabilization standpoint, but also
habatat standpoint, and how do we help that
happen. So there are a lot of things that come
together.

18 BILL KITTRELL: Bill Kittrell. |

have seen situations years ago and up until
reeently and probably miles and miles of Smith
Mountain Lake and other reservoirs, speculators
of2raw land gone out and cut all the riparian
vegetation, all the trees down along the
shexreline and come back in and put riprap in.

Evesn though the bank was fully stable the way it
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wasithey put riprap in to make 1t more appealing
to dandowners to buy because they specialize in
what they do, sell land or sell houses. So that
brimgs up the question, two-thirds of Claytor
Lake now is classified as natural. When you are
mapping that natural shoreline 1 know the
riparian study iIs going to go In and categorize
thesvegetation around the shoreline, but did you
categorize natural In the categories of woody
vegetation, bedrock? 1 didn’t catch that when
youiwere going through your presentation. Did
youzmap the natural, or did you just classify it
asimatural?

14 ALEX BRUNSON: Well, there are

several categories that we do map of the natural.
Weielon”t go through vegetation generally in this
study. From an erosion point of view It is
vegetation or bare, but I think we will tie iIn
allo the shoreline habitat and the riparian stuff.
So2d think all the information is there to make
thase decisions.

22 BILL KITTRELL: Put all the pieces

together and hopefully be able to look at
natural, like 1T you”’ve got a bluff, bedrock

blaff, obviously, that is protected natural
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versus, you know, unprotected natural which may
be just bare land that is eroding away.

3 ALEX BRUNSON: Right. In terms of

ouris, | mean we classify a bedrock cliff as
unpsotected.

6 UNIDENTIFIED SPEAKER: 1 think iIn

our7reports we would note that as a bedrock
shogeline.

9 ALEX BRUNSON: Yes, yes. One of the

other things, of course, all the topographic data
initerms of shoreline slopes iIs very important
fram that point of view as well, and there i1s an
argesment that, well, 1 think it iIs maybe
something that needs to continue. Well, you
donst want to see a Smith Mountain situation here
whe#e the entire shoreline is covered in riprap.
Soi11 think it is Important to take this study and
thesother studies and look at them objectively
andosay, well, how much protected shoreline do we
need here. 1 mean a naturally eroding bank at
theiend of somebody’s property is not necessarily
a bag deal 1T it 1s not eroding back at a rate of
several feet a year.

24 LAURA BULLARD: It depends 1f you

aresa property owner. If It is your property
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that 1s eroding then i1t is a big i1ssue.

2 ALEX BRUNSON: Well, the point I am

making Is It is the rate of erosion that is the
Isswe rather than the fact that you have a scarp
face at the end. |If you have a scarp face that
IS setreating one foot every thousand years, then
why7zwould you spend all of that money to destroy
thesnatural shoreline and stop that one foot a
yeay. You know, if you’ve got a 300 foot lot, it
woudd be around...

11 BILL KITTRELL: And that i1s where

the2 Shoreline Management issue will come in. |IT
yous have trees protecting that shoreline, why
remove the trees and implement some other thing
that may be worse for aquatic habitat.

16 ALEX BRUNSON: Yes; I mean you want

toi11ook at natural settings for shoreline
stabilization as well.

19 TERESA ROGERS: We are required to

do2at in the order of natural and then riprap and
then bulkhead. There Is a requirement in our
lieense to do that. So we would do the same
theag 1n Shoreline Management.

24 LAURA BULLARD: Quickly, since you

satsl 1t 1S more the boat waves than the wind
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waves that are causing the erosion. Are you
looking when you make your recommendations at the
reservoir level, you know, the possibility of
dropping the reservoir level when you anticipate
high boat traffic?

6 ALEX BRUNSON: Yes, but we don’t

want to do that. We want to keep i1t at a level
so 4t is at the design level for the shore
progection. We don’t want to undermine the
existing shoreline.

11 In terms of deliverables, you see
literature review, mapping, model results, field
work results, the boat wake predictions, both the
mamagement alternatives for reservoir and river
erasion and the reports are all going to be
praeuced.

17 In terms of time line, you can see
herg actually this 1s as submitted and 1t was
cursyent as of the end of October. Now we are
woeing on completing the first five objectives
andiwe are hopefully through the final modeling
pragess. Over the next month or so we will be
getting into some of the shoreline management
issues as well.

25 With that 1 would like to turn it
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over to Mark because we are running a little
behand schedule.

3 TERESA ROGERS: After everybody’s

presentation we set aside for additional
questions and you can go over that mapping.

6 MARK RIEDEL: My name is Mark

Riedel. 1 am senior hydrologist at Baird. | am
in gharge of the Sedimentation Study. We have
actaally made a lot of progress since the interim
pragress report was submitted to FERC and that
youi folks have probably seen, and we will talk
aboat that.

13 Here is the general area that we are
loaking at. The sedimentation study, the reason
I am showing the watershed is for the Sedimenta-
tiesn Study we are considering activities that are
going on iIn the entire watershed as well, though
technically 1t 1s all outside the project
bouadary .

20 I will go through project
obgectives, give you progress status update,
tagks completed will have a checkmark on them.
Tagks that are remaining are with an open box. 1
wikd talk about the deliverables and project

reperting.
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1 I have a lot of material here. The
relicensing relevance statement, this iIs straight
out3of the scoping process. Sedimentation impact
reservoir and downstream river, have a
sigaificant iImpact on recreational uses, shore-
line development and project generation,
identification of where sediment accumulation may
be smost pronounced, will provide information
relative to the development of potential control
measurements 1T needed. So this i1s the relevance
statement.

12 The objectives, actually, what 1
wild do 1s I will talk about the objectives
throughout, determine areas of sediment
acesimulation, also, bathymetric maps and project
mapping where available. It turns out that is
notzavailable. Determine sediment accumulation
rate during the existing and new licensed terms,
determine full modification impacts on downstream
sedament dynamics, including assessment of how
(inaudible), sediment impacts from the dam to the
Route 460 bridge in Glen Lyn.

23 Objective Five, identify extent of
prablems associated with accumulation sediments

within the reservoir and downstream of the dam,
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incduding Impacts on recreation, fishery, and
aesthetics, and hereafter 1 will refer to that as
sedimentation impacts.

4 Six, i1dentify sources of sediment
disgharging into the reservoir, and, Seven,
investigate methods to prevent or reduce
reservoilr sedimentation impacts.

8 I will note that right now if you
look at the presentation that is available on the
webhsite, 1t has changed quite a bit. We have
done a lot of work since then.

12 Project status update, there has
beem no changes iIn the study objectives. All the
tasks are being completed as per the study
docsiment with the exception of we have added some
methods to have better mapping of sedimentation
areas, and the sedimentation study is on schedule
toiseet the completion date as per the study
docaiment.

20 Here i1s our schedule. We are into
Nogember now and we are wrapping things up,
finalizing a lot of the modeling. We have
actsially already started working on the reports.
Wez2gonducted a comprehensive literature review

andsdata transfer. We pulled in all sorts of
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water quality studies from different branches of
government, TMDL”s, also geology and soil
repearts, information on faults, bedrock control,
that sort of thing, climatic data. We pulled in
allsof the reservoir management studies iIn the
reperts. We have observed data from climatic
stations and USGS gauging stations, a plether of
GlSsdata, a lot of this data we shared with
Bragy, and then data for discharge, water levels,
theobathymetric data, operations data, et cetera.

11 So all those data are being used to
satasty the objectives. Objective One, our
complete literature review for that. We have
historical storage volume tables from Appala-
chian. This is the current storage volume curve
that was generated using the new mapping from the
bathymetric data.

18 When we combine those we can do an
anadysis and look at how things have changed. We
seeohow storage volume changes as a function of
elevation and we can see where that change
ocerirs, whether it is negative or positive,
Inereases or decreases iIn volume. So a negative
chamge would be a decrease In volume from

sedamentation.
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1 IT we flip the axis we can look at
It 2n a different manner. We see the elevation
Is slown here and the change iIn storage volume 1is
here, or, excuse me, the storage volume iIs here
andswhat you can see are these bars for each
sliee of elevation. So from 1846 to 1850 we have
had7a little decrease. From 1844 to 1846 we had
natairally a little bit of an iIncrease in this
area. That i1s where we have had some sedimenta-
tioo.

11 Generally speaking, most of the
sedimentation has been in the ten to forty foot
depth range. That is where you have this bulk of
sedamentation occurring, and this is going to be
inithe areas coming down the New River, Lowmens
Fersy Bridge, parts of Peak Creek, et cetera, but
then as you get into the body of the reservoir
thege i1s sedimentation there as well. It is
occalrring as a thin veneer, very fine sediments
that are depositing in relatively placid waters.

21 Objective Two, determine the areas
ofz2sediment accumulation, and we went through a
vakiadation process of validating existing data,
identified areas where new sources exist, looking

atzslevelopment, construction, also pulling
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results from the erosion studies here on the
shoreline erosion. Obviously, iIf you have
erosion It is going to lead to sedimentation, and
(inaudible) we are working on this right now. We
know that it is not evenly distributed. There
aresgoing to be hot spots within the project
area, et cetera, and that is what we are working
on dadentifying.

9 The estimates from the sub-bottom
prafiling that Brady mentioned show if you see
blue the sub-bottom profiler says there is very
little sedimentation, that is where you get out
int® the main body of the lake. As you grade
into green color you get more sedimentation, on
thesorder of two to three feet where you get
yeldow colors. This 1s the area iIn some of the
coves, the sub-bottom profiler is estimating
little sedimentation. That is either because the
boat could not get in there because the water is
toeoshallow. For example, here is a large bar
that has been identified previously as actually
impprtant in wetland habitat, or In areas where
there are excessive deposits of debris and carbon
diexide built in the sediments and you can’t get

thesattrition there. These are the data from the
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subtbottom profiler.

2 Generally speaking, they are quite
reliable as you get into the main body of the
reservoir, and these were validated with the core
data. So where you see the sedimentation going
dows, Lowmens Ferry Bridge, and into the main
reservoir itself. It actually accounts for
valddation iIn a sense because we also sent divers
dowa. So all the time that we our ADCP’s
depdoyed in eighty foot plus of water we had
divers down on the bottom and they would come
back and report to us what the bottom looked
like, thin veneer, fine silt, fine sediment. It
wass really cold because a lot of this was done in
Apral and the water was like thirty-six degrees.

16 TERESA ROGERS: So the color coding,

itiwas probably really good around Lowmens Ferry
Brisglge, the dam, and up higher you can’t really
rely on that color coding, right?

20 MARK RIEDEL: Right.

21 LAURA BULLARD: But that is accurate

upz2at the top near the dam?

23 MARK RIEDEL: Yes, and that does

refdect what the divers told us because we did

have ADCP’s units deployed deeply up there as
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weld. There was sediment there, but i1t was
fairly thin. The core we actually sampled at the
bottom and got a sample and it was also very
fine. You can see the sediment has been
depesited recently and then you get to what was
originally the forest floor before the dam was
built and the cleared all the trees, but you can
seegsthe old soils that are underneath those thin
deposits.

10 Now, In these areas where we don’t
have penetration, what we are doing IS a process
that 1s called geomorphic mapping. This iIs where
Peak Creek comes in and bathymetric mapping was
such high quality you can see all of those that
existed before the dam was built. You can see
foumdations In some cases. You can clearly see
the7bottom of the old Peaks Creek channel. You
camgclearly see both islands from the photo-
graphs. Those i1slands were there, and you can
seeothe old river channel. This area of the
channel is eighty to ninety feet deep. You can
see2 the terraces.

23 What we do i1s we look at these
features and we determine where you can still see

ortginal features that are not obscured by
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sediment, and if you can still see them then you
know that they can’t be more than half a foot to
a feot of sediment, otherwise the feature would
be obstructed, i1t would be buried.

5 So what we do is we go In these
areas and different elevations we map where the
sediments are, where they are occurring, what
sedament will be exposed, and we also map a
synepsis for the below water level, extent of
sedament based on the features that we can see on
theibottoms of the lake.

12 It is a little difficult to see, but
this white area represents land from 1846 to
18%9, from that upper pool to the project
bousdary. Then our next color, i1t is hard to
teld, there i1s actually green iIn there which 1is
fram 1844 to 1846 and then this yellow color goes
toithe historic low of 1837 point... 1 forget
what the exact number i1s, but 1837 feet i1s the
lowoperiod of record from the last twenty years
of2recent record.

22 These are areas that will be exposed
if2the lake were at that level, and then, again,
angthing that is encompassed by these red lines,

it2as difficult to see here, 1 can show on this
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screen much clearer, anything that Is encompassed
by these red lines, that represents the extent of
thessub-bottom deposits of sediment that we
observed.

5 Objective Three, determine sediment
accemulation rate during existing and new license
terms and this i1s where we start getting some of
they hydrodynamic modeling. We looked at changes
theo storage volume curves. We are looking at an
upland version of sedimentation iIn Objective Six
andi the modeling reservoir sedimentation I will
talk more fully about that in Objective Five.
Basacally, we have gotten through all those tasks
allsthe way up to current conditions and now we
aresworking on looking into future scenarios, how
weiwould expect things to change over the next
license term.

18 Currently, this is our working
estamate right now at this time, but currently
theoaverage long term rate is 330 acre feet per
year. It may not be that in any given year, but
that 1s the long-term average, and, obviously,
that 1s going to be a function of land
actavities, storms, all sorts of things affect

that.
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1 This 1s equivalent to .9 iInches per
year 1T you average that over the entire years of
service, and this number i1s actually very
consistent with numbers that we find with similar
reservoirs that do hydro power operations in the
southern Appalachians, .9 inches per year.

7 For future license term we are
looking at alternative land cover in developed
areas and also alternative climatic settings.
Theo sedimentation model, we actually took the
bathymetric model and broke it into a series of
grigs, basically, took the lake and broke it into
a series of little, bitty blocks and on each of
these little blocks we tracked how water moves
ands how anything within the water that the water
isiearrying along how that moves. 1t iIs a huge
model. 1t is a full three-dimensional model. So
itigovers the entire lake, but also the entire
depth, and we used six discrete riffle layers and
I wall show you some pictures of this to help you
vigualize what 1 am talking about.

22 It extends from (inaudible) the main
trebutary including Peak Creek and small stream,
you4 can see that, full bathymetry across the full

water depth.
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1 So here i1s the bathymetric model
that we used. It 1s from the data that Brady
mentioned. We used flexible mesh grid across the
maim p