Danielle Fitzpatrick

From: Alison Guth
Sent: Monday, December 19, 2005 4:50 PM
To: ‘Jeff_Duncan@NPS.goV'; 'Keith_Ganz_Sarto@hotmail.com’; ‘gjobsis@americanrivers.org';

‘cheetahtrk@yahoo.com’; '‘Bkawasi@sc.rr.com'; 'flyhotair@greenwood.net’;
'Imichalec@aol.com’; 'tufford@sc.edu’; 'truple@sc.rr.com’; ‘royparker38@earthlink.net';
‘marshallb@dnr.sc.gov’; 'bill_hulslander@nps.goVv'; 'bseibels@riverbanks.org’;
‘Norm@sc.rr.com'; 'millerca@dhec.sc.gov'; 'Stonecypher@istreamconsulting.com’;
'ibutler@scana.com’; 'kakustafik@columbiasc.net’; ‘cfdwaxson@columbiasc.net’;
‘guyjones@sc.rr.com’; 'Amanda Hill'; ‘Gina Kirkland'; 'Hal Beard'; 'Elymay2@aol.com’;
'mark_a_cantrell@fws.gov'; 'Prescott.Brownell @NOAA.goVv'; "Tony Bebber';
'dchristie@infoave.net’; 'bellsteve9339@bellsouth.net’; 'RESKKEENER@PBTCOMM.Net';
'rkidder@pbtcomm.net’; 'tbrooks@newberrycounty.net’; 'Lucky8Lady@aol.com’;
‘network@scpronet.com’; ‘eschnepel@sc.rr.com’; ‘malcolml@mailbox.sc.edu’;
'PatrickM@scccl.org’; '‘pgaines@scprt.com’; 'ipitts@scprt.com'; ‘'mdavis@scprt.com’;
'leachs@dnr.sc.goVv'; 'Ibarber@sc.rr.com’; johned44@earthlink.net'; ‘rjernigan@scfbins.com’;
‘dlandis1@sc.rr.com’; 'billeast@sc.rr.com'; ‘mdmurr@sc.rr.com’; 'tyle6544@bellsouth.net’;
‘wwending@sc.rr.com'; 'samnancydrake@aol.com’; 'rlavisky@alltel.net'; ‘joyyalicki@aol.com’;
‘bbull@sc.rr.com’; 'syalicki@carolinacareplan.com’; 'suzrhodes@juno.com’;
'kayakduke @bellsouth.net’; 'miriam@lakemurraycountry.com'; 'bill25@sc.rr.com’;
'skfox@bellsouth.net’; ‘pricedc@dhec.sc.gov'; 'dobrasko@scdah.state.sc.us';
'‘bgreen@trcsolutions.com'; '"Wenonahh@www.ccppcrafts.com’; 'djones@scprt.com’;
'judgec@dnr.sc.gov'; 'leader@sc.edu’; 'long@scdah.state.sc.us'; 'snorris@trcsolutions.com’;
'sandrar@www.ccppcrafts.com’; 'robinsonj@icrc.net’; 'rlshealy@aol.com’; ‘jwells@icrc.net’;
'‘parkin@parkinhunter.com’; ‘arsbhs@bellsouth.net’; '‘BadrB@dnr.sc.gov'; 'ahler@dnr.sc.gov';
'mzajac@icrc.net’; 'long@scdah.state.sc.us'; 'sandrar@ccppcrafts.com’;
‘wenonahh@-ccppcrafts.com’; ‘crafton@usit.net’; 'karen@lakemurraycountry.com’;
'Stowc@gwm.sc.edu’; ‘ediebold@riverbanks.org’; 'mark_Leao@fws.gov';
‘tflach@thestate.com'; 'mwaddell@esri.sc.edu’; '‘PageC@dnr.sc.gov'; ‘MikeDuffy@sc.rr.com’;
‘camlittiejohn@yahoo.com’; ‘wildlife@sc.rr.com'; 'Bigbillcutler@aol.com’; 'dianlog8@aol.com’;
'rscott@lex-co.com’; '‘BertFloyd@sc.rr.com'; '‘JCharlesFloyd@sc.rr.com’; 'rbickley@lex-
co.com’; 'tpowers@newberrycounty.net'; 'millerca@dhec.sc.gov'; ‘McKellarH@dnr.sc.gov';
'k.westbury@saludacounty.sc.gov'; ‘ccompton@Iex-co.com’; 'vinsont@dnr.sc.gov'; 'rkellyl
@sc.rr.com'’; 'adventurec@mindspring.com'

Subject: Lake Draw-down News Release

Hello All:

For those of you who have not yet seen, the attached news release was issued this 12-15 concerning the lake draw down
and maintenance work on the dam. Thanks, Alison

12-14 - Lake
raw-down Release..

Alison Guth
Licensing Coordinator

Kleinschmidt Associates
101 Trade Zone Drive

Suite 21A

West Columbia, SC 29170

P: (803) 822-3177

F: (803) 822-3183



 SCE&G.

A SCANA COMPANY
Dec.14, 2005

FOR IMMEDIATE RELEASE

Contact: Public Affairs
1-800-562-9308

SCE&G to conduct maintenance work after Lake Murray draw-down

Columbia, S.C. — South Carolina Electric & Gas Co. (SCE&G) will lower Lake Murray
beginning January 2006 to conduct previously-announced maintenance work on the upstream
portion of the original dam. The work will involve repairs to a 400-yard section of riprap that
helps protect the dam from erosion due to natural as well as boat-created wave action.

To perform the work, SCE&G will lower the lake to approximately the 348-foot level. The
goal is to bring the lake down approximately four inches each day beginning Jan. 1, weather
permitting. It should take approximately two-to-three weeks to bring the lake level down and
four-to-six weeks to perform the work. After riprap maintenance is completed, the lake level will
be raised to 354 feet as quickly as reasonably possible, weather permitting. The goal will then
be to achieve the normal high pool level of 358 feet by the summer recreation season.

Construction by the South Carolina Department of Transportation (SCDOT) of the two
new northbound lanes across Lake Murray Dam is currently under way. That construction is
expected to be complete for traffic phasing early in January 2006.

Once completed, traffic across the dam (in both directions) will be rerouted to the two
new lanes. At that point, SCE&G will be able to conduct the maintenance work from the old
roadway without interference with traffic flow. Traffic will continue to use the two new lanes while
SCDOT completes its Highway 6 widening project on the southbound lanes on top of the dam,
scheduled for completion in 2007.

SCE&G and SCDOT urge the public to use great caution while traveling in the area and
to be especially aware of the lane shifts when approaching and traveling upon the dam.

For more information about the Highway 6 widening project, contact Brian Keys, project
manager for SCDOT, at (803) 737-3511. More information on Lake Murray can be found on SCE&G’s
Web site at http://www.scana.com/SCEG/For+Living/Lake+Murray/default.htm . Select the Road

Construction link for information on the project.

HH#EH
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Kacie Jensen

From: RHETT BICKLEY [RBICKLEY@LEX-CO.COM]
Sent: Friday, December 02, 2005 8:40 AM
To: Alan Stuart

Cc: jimwilson@richlandonline.com; TBOOZER@scana.com; Alison Guth
Subject: RE: Request for comments on the Draft Buffer Zone revegation plan

Alan, The report is well done. | congratulate SCE&G and the players for their efforts. | know it is late in the
process, but | believe the following is worth considering.

| would recommend that you change the Zone I, 11, lll. to two categories - Riparian Zone (below 360) and Buffer
(0-75"). The buffer should be subdivided into the two zones as described, | (0-25") & Il (25'-75").

My thoughts are twofold. First, it needs to be simple. As a person who is familiar with lake property, the three
zones seem a little confusing. Secondly, the "Riparian Zone" is SCE&G's outright and they have absolute control
over it. By addressing the "Buffer,” you identify what the landowner owns but has responsibility for.

| can live with and endorse the proposal as is, but believe this might clarify it slightly. Rhett

From: JIM WILSON [mailto:jimwilson@richlandonline.com]

Sent: Wednesday, November 30, 2005 10:28 AM

To: RHETT BICKLEY (RHETT BICKLEY)

Subject: FW: Request for comments on the Draft Buffer Zone revegation plan

FYIl and Comments- Jim

From: BOOZER, THOMAS C [mailto: TBOOZER@scana.com]

Sent: Wednesday, November 30, 2005 8:54 AM

To: JIM WILSON

Subject: FW: Request for comments on the Draft Buffer Zone revegation plan

Jim, thanks for the help. Congratulations on your retirement and the new job. Please send this draft over to
Gene and Rhett for comments. Thanks Tommy

From: Alan Stuart [mailto:Alan.Stuart@KleinschmidtUSA.com]

Sent: Wednesday, November 23, 2005 10:19 AM

To: 'amanda_hill@fws.gov'; 'dchristie@InfoAve.Net'

Cc: BOOZER, THOMAS C; ARGENTIERI, WILLIAM R; MAHAN, RANDOLPH R
Subject: Request for comments on the Draft Buffer Zone revegation plan

Good morning Amanda and Dick,

Attached to this email for your review and comment is the Draft Buffer Zone re-vegetation
Plan for the Saluda Project. This draft plan was prepared in compliance with the
requirements of the FERC's Order Approving Land Use and Shoreline Management Plan
for FERC Project No. 516, issued and effective June 23, 2004 and subsequent Order
Clarifying and Modifying the June Order, issued and effective October 28, 2004.

With the holidays rapidly approaching, we have extended the comment period beyond

the typical 30 day period and would like to receive your comments on this draft
revegation plan by Wednesday January 11, 2006. We request that you try to meet this

10/24/2007
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schedule as SCE&G has a January 31, 2006 FERC filing date. As a reminder,
comments on the Sediment and Soil Erosion and Woody Debris Plans you currently
have are due by December 8, 2005. If you have questions on any of these plans please
do not hesitate to give me a call.

We appreciate your efforts and look forward to working together with your agencies on
the relicensing of the Saluda Project.

regards,
Alan

PS. Have a very Happy Thanksgiving !

Alan W. Stuart
Senior Licensing Coordinator

KLEINSCHMIDT

Energy & Water Resource Consultants
101 Trade Zone Drive Suite 21
West Columbia, SC 29170

phone: (803) 822-3177

Cellular: (803) 640-8765

fax: (803) 822-3183

www.kleinschmidtusa.com

10/24/2007



Lake and Land Management Meeting Notes Page 1 of 1

Kacie Jensen

From: Roy Parker [royparker38@earthlink.net]
Sent: Monday, November 21, 2005 1:15 PM
To: Alison Guth

Subject: Re: Lake and Land Management Meeting Notes
Alison,

Thanks for the meeting notes. There is an error in the number of grass carp stocked.
"In March 2003, they had 6,450 grass carp placed in areas around lake." The correct number is 64,500

Roy Parker

————— Original Message -----
From: Alison Guth
To: 'bargentieri@scana.com' ; ‘btrump@scana.com'; 'rbickley@lex-co.com' ; Alan Stuart ; "Tony Bebber" ;

'MAHAN, RANDOLPH R'; 'bill25@sc.rr.com’ ; 'bellstev lIsouth.net' ; 'bigbillcutler@aol.com' ;
‘PatrickM@scccl.org' ; 'ahler@dnr.sc.gov' ; 'Amanda Hill'; 'mark | eao@fws.gov' ; '‘pagec@dnr.sc.gov' ;

‘crafton@usit.net' ; 'tufford@sc.edu’ ; 'dchristie@infoave.net' ; 'tyle6544@bellsouth.net' ;
'rkidder@pbtcomm.net' ; 'royparker38@earthlink.net' ; 'dhancock@SCANA.com' ;
'RESKKEENER@PBTCOMM.Net'; 'BOOZER, THOMAS C'; 'ryanity@scana.com' ;
'tpowers@newberrycounty.net' ; ‘kayakduke@bellsouth.net' ; 'marshallb@dnr.sc.gov' ; 'truple@sc.rr.com' ;
'vhoffman@scana.com' ; 'C. Andy Miller' ; 'rishealy@aol.com’

Sent: Monday, November 14, 2005 3:54 PM

Subject: Lake and Land Management Meeting Notes

Good Afternoon,

I hope everyone is doing well. Attached to this email is a draft copy of the notes taken during the Lake and
Land Management meeting held November 2nd. These are for your review, please let me know if they
accurately reflect what you recall from the meeting. Please return comments, changes and questions to me by
November 28th, if possible, so that | may finalize the document and post it to the website. Thanks again for
your interest and involvement in regards to this issue.

Sincerely,

Alison Guth

<<2005-11-02 draft Meeting Minutes - LLM.doc>>
Alison Guth

Licensing Coordinator

Kleinschmidt Associates
101 Trade Zone Drive

Suite 21A

West Columbia, SC 29170

P: (803) 822-3177

F: (803) 822-3183

10/24/2007
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Kacie Jensen

From: Alan Stuart

Sent: Monday, November 14, 2005 10:46 AM

To: '‘Charlie Compton'

Cc: Alison Guth

Subject: RE: Lake and Land Management Resource Group - Lake Murray

Charlie,

We typically begin around 9:30 to accommodate those folks having to travel from the
Charleston area. | suspect we'll begin around that time on December 8th. | have CC'd Alison
Guth our licensing coordinator who'll make sure you are added to the master and distribution
list for future mailings with respect to this resource group.

Look forward to seeing you on the 8th.

regards,
Alan

From: Charlie Compton [mailto:ccompton@Ilex-co.com]

Sent: Monday, November 14, 2005 10:18 AM

To: Alan.Stuart@KleinschmidtUSA.com

Cc: Ron Scott

Subject: Lake and Land Management Resource Group - Lake Murray

Alan Stuart,

I am planning to attend meetings of the Lake and Land Management Resource Group as an additional
representative from Lexington County. On December 8th | will be involved all morning leading a training

program, so | may be late if it starts at 9:30am as it did on November 2nd. Let me know if you think it will
extend into the afternoon.

Thanks,

Charlie Compton

Lexington County Planning Dir ector
212 South Lake Drive

Lexington, South Carolina 29072
(803) 785-8121

ccompton@lex-co.com

10/24/2007
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Danielle Fitzpatrick

From: kayakduke@bellsouth.net

Sent: Wednesday, October 05, 2005 8:55 AM
To: Alison Guth

Cc: Larry Michalec; Steve Bell; Bertina Floyd
Subject: Resourse teams

Alison, the Lake Murray Homeowners Coalition met last night and the following are additions and deletions to the
teams.

Please add George Duke to all teams as we discussed before
Recreation: add Larry Michelec as a second tier member

Water Quality: delete Larry Michalec,add Charles Floyd

Lake and Land Management: delete Larry Michalec, add Bertina Floyd

Operations: add Larry Michalec as second tier member

We may have further changes, if so | will let you know.

Thank you
George Duke

10/12/2007



The Lake Murray Association volunteers for committees.

Resource Conservation Groups and Technical Working Committees:

Operations:

Ruple, Tom

Jernigan, C. Russell

Landis, Dave

Cultural:

Landis, Dave

102 Lake Estates Court
116 Rocky Well Road

301 Windward Point

301 Windward Point

Lake and Land Management

East, Bill

Parker, Roy
Murrell, Michael
Tyler, Don
Wendling, Patricia
Keener, Bob
Kidder, Richard
Ruple, Tom
Fisheries
East, Bill

Drake, Sam
Water Quality
Downs, Joy
Kidder, Richard
Parker, Roy
Keener, Bob
Lavisky, Robert
Tyler, Don
Recreation
Barber, Jr., Leroy
Yalicki, Stanley

Wendling, Patricia

748 River Road

118 Beechcreek Court
436 Press Lindler Road
864 Island Point Lane
2111 Salem Church
151 Heron Lane

1400 Camping Road

102 Lake Estates Court

748 River Road

1342 Camping Road

P.O. Box 444

1400 Camping Road
118 Beechcreek Court
151 Heron Lane

568 Sandy Point Road

864 Island Point Lane

306 Basing House Road
533 Links Pointe Court

2111 Salem Church

Irmo SC
Lexington SC

Columbia SC

Columbia SC

Columbia SC
Lexington SC
Columbia SC
Chapin SC
Irmo SC
Gilbert SC
Gilbert  SC

Irmo SC

Columbia SC

Gilbert SC

BallentineSC
Gilbert SC
Lexington SC
Gilbert SC
Lexington SC

Chapin SC

Columbia SC
Chapin SC

Irmo SC

29063

29072

29212

29212

29212

29072

29212

29036

29063

29054

29054

29063

29212

29054

29002

29054

29072

29054

29072

29036

29212

29036

29063

803-732-1342

803-359-7598

803-732-4310

803-732-4310

803-781-7711

803-808-7188

803-407-4007

803-932-4891

803-781-6787

803-892-3379

803-892-6539

803-732-1342

803-781-7711

803-892-6986

803-781-8411

803-892-6539

803-808-7188

803-892-3379

803-957-6296

803-932-4891

803-749-1841

803-932-9292

803-781-6787
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Danielle Fitzpatrick

From: Elymay2@aol.com

Sent: Thursday, August 18, 2005 6:11 PM

To: Alison Guth

Subject: Lake Murray Association committee volunteers

Dear Alison:

| am sorry we missed each other on the telephone this week. | am so glad that Alan has found time to be the
speaker at our September meeting. The meeting is at Irmo Elementary School in Irmo. The school sits behind
the McDonalds off Hwy 60. The meeting will begin at 7:00 PM. | would like for Alan to tell me what he thinks
would be the time he needs for an effective presentation. We have alloted about 20 min. | have another
speaker that | can postpone if he thinks more time is necessary. | do know the general public's attention span
is not as long as those of us who eat and breathe it.

| am also attaching the list of our board members, we have talked about, who are very dedicated to working on
the Resource Conservation Groups. Some of them have already turned in their preference if they were at
Saluda Shoals. The rest are board members who are interested and volunteered. We look forward to working
on the various committees.

Please extend my thanks to Alan. Joy

Joy Downs

Executive Director

The Lake Murray Association, Inc.

803-781-8411 (fax or phone) 600-8099 (cell phone)
E-mail Elymay2@aol.com

10/29/2007



Kacie Jensen

From: Alan Stuart

Sent: Tuesday, November 07, 2006 10:42 AM

To: Carl Sundius

Cc: Alison Guth

Subject: RE: Saluda Hydro Relicense - Land & Lake Group

Mr. Sundius,

Page 1 of 3

You are correct in that the Lake and Land Management Technical working meetings were scheduled for October

10th and 31st. If you are interested in attending one of the Lake and Land Management TWC's as an

OBSERVER, by all means you are welcome. As | pointed out below we have added you to the Lake and Land
Management RCG (larger group, not as technical in nature) but still has input in the recommendations. The RCG

group is a much more open forum and not as narrowly focused on the nuts and bolts.

We did indeed cancel the next RCG meeting because we felt we as the TWC had enough information to present

at this time.

If you are interested in attending the next TWC meeting, I'll make sure you are notified. As of yet the date is
TBD. | have copied Alison Guth on this to ensure you are included on the meeting notice. You are required to

RSVP to ensure you're name is added to the list.
I look forward to meeting you also.

best regards,
Alan

Alan Stuart

Senior Licensing Coordinator
Kleinschmidt Energy and Water Resources

101 Trade Zone Drive Suite 21A
West Columbia, SC 29170

Office: 803-822-3177
Cell: 803-640-8765
Fax: 803-822-3183

email: Alan.Stuart@kleinschmidtusa.com

From: Carl Sundius [mailto:csundius@sc.rr.com]

Sent: Tue 11/7/2006 9:46 AM

To: Alan Stuart

Subject: RE: Saluda Hydro Relicense - Land & Lake Group

Mr. Stuart

Thank you for your response to my email. | am interested in going to the Land & Lake’s next meeting. | have
used the website to identify the time and date for the next meeting which was set up for Nov 14 but then | noticed

that there were meetings on Oct 10" and Oct 31t that were not listed as the next meeting. | would really like to

10/22/2007
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go to the next meeting but now it shows that the Nov 141" meeting is canceled. If you could help me with this that
would be great.

I look forward to meeting you

Carl W. Sundius
SouthShore Marina, LLC

From: Alan Stuart [mailto:Alan.Stuart@KleinschmidtUSA.com]
Sent: Wednesday, October 25, 2006 6:03 PM

To: Carl Sundius

Cc: Alison Guth

Subject: RE: Saluda Hydro Relicense - Land & Lake Group

Mr. Sundius,

The Lake and Land management group email list is for those members of that specific group. We have
what we coin as a Resource Conservation Group (RCG) and Technical Working Committee (TWC). The
TWC is a much smaller group composed of technical experts and is limited in participation. The RCG is a
much larger group. We certainly can add you to the RCG distribution list. We post the minutes of each
Lake and Land Management group meeting on the Saluda Hydro relicensing website
(www.SaludaHydroRelicense.com). Look for the resource group tab to the left of the page and just follow
the links to the Lake and Land management RCG/TWC minutes/presentations etc.

Our relicensing operating procedures we established about a 1 1/2 years ago allow for folks such as
yourself to attend any of our group meetings (TWC/RCG) as an observer. We typically set the agenda
and topics for discussions for the next meeting at the end of the current meeting. We stay strictly to the
set agenda and do not deviate. If you have an issue which hasn't been identified or would like something
added to the agenda for an upcoming meeting (excluding the meeting currently scheduled) I'd be more
than happy to be your contact for getting your interest in front of the TWC/RCG folks. If you would like to
present information to the group for RCG/TWC consideration we can allot time at a future meeting
(excluding the scheduled meeting unless it's germane to the topic being discussed) to do so.

If you'll provide me more information | can likely make this a bit less nebulous than it may first appear.
Again, | invite you to use the website, | think you'll find it very useful and informative.

I'll help you out in anyway | can. We have our quarterly public meetings scheduled for tomorrow at 9:00
am and 6:00 pm at Saluda Shoals Park. We have a set program but if you'd like to attend, I'd be happy to
talk with you further on the relicensing process.

Alan Stuart

Alan Stuart

Senior Licensing Coordinator

Kleinschmidt Energy and Water Resources
101 Trade Zone Drive Suite 21A

West Columbia, SC 29170

Office: 803-822-3177

Cell: 803-640-8765
Fax: 803-822-3183

10/22/2007
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email: Alan.Stuart@kleinschmidtusa.com

From: Carl Sundius [mailto:csundius@sc.rr.com]
Sent: Wed 10/25/2006 5:41 PM

To: Alan Stuart

Subject: Saluda Hydro Relicense - Land & Lake Group

Mr. Stuart

My name is Carl Sundius and | own SouthShore Marina, LLC on Lake Murray. | am interested in getting
on the E-mail list for the Lake & Land Group and | would also like to attend the next Meeting. How would
| go about this?

Thank you,

Carl W. Sundius
SouthShore Marina, LLC

10/22/2007



Kacie Jensen

From: Alison Guth
Sent: Friday, November 03, 2006 11:02 AM
To: Van Hoffman; Alan Stuart; Alison Guth; Amanda Hill; Andy Miller; Bertina Floyd; Bill Argentieri;

Bill East; Bill Marshall; Bill Mathias; btrump@scana.com; Charlie Compton; Charlie Rentz;
Chris Page; Daniel Tufford; David Allen; David Hancock; Dick Christie; Don Tyler; George
Duke; Gerrit Jobsis (American Rivers); Hank McKellar; Irvin Pitts (ipitts@scprt.com); Jennifer
O'Rourke; John Frick (jsfrick@mindspring.com); Joy Downs; Kim Westbury; Kit Oswald ;
Larry Turner (turnerle@dhec.sc.gov); Laura Boos (laura.mccary@gmail.com); Linda Lester ;
Mark Leao; Mary Kelly; Michael Murrell; Mike Duffy; Mike Summer (msummer@scana.com);
Mike Waddell; Parkin Hunter; Patricia Wendling; Patrick Moore; Phil Hamby ; Ralph Crafton;
Randal Shealy; Randy Mahan; Regis Parsons (rparsons12@alltel.net); Rhett Bickley; Richard
Kidder; Robert Keener (SKEENER@sc.rr.com); Ron Ahle; Ronald Scott; Roy Parker;
ryanity@scana.com; Steve Bell; Suzanne Rhodes; Theresa Powers
(tpowers@newberrycounty.net); Tom Brooks; Tom Ruple; Tommy Boozer; Tony Bebber
Subject: CANCELLED - Lake and Land RCG Nov 14th

Hello RCG members,

During the Lake and Land Management TWC Meeting on Tuesday, it was decided that the Lake and Land Management
RCG meeting tentatively scheduled for November 14th will be cancelled and rescheduled to a future date. The TWC felt
that it would be more appropriate to have the meeting on a date when there was a full schedule of information to present to
the RCG. [ will let you know when they decide on a new RCG date. Thanks, Alison

Alison Guth
Licensing Coordinator

Kleinschmidt Associates
101 Trade Zone Drive

Suite 21A

West Columbia, SC 29170

P: (803) 822-3177

F: (803) 822-3183



Kacie Jensen

Subject: Recreation RCG Meeting
Location: Lake Murray Training Center
Start: Wed 10/25/2006 9:30 AM
End: Wed 10/25/2006 3:00 PM
Show Time As: Tentative

Recurrence: (none)

Meeting Status: Not yet responded
Required Attendees: Recreation RCG

Good Morning All,

Just a reminder that there will be a Recreation RCG Meeting next Wednesday, October 25th. This meeting will occur at
the Lake Murray Training Center, beginning at 9:30. The agenda is attached below. Please RSVP by this Thurs (Oct.
19th). Thanks! Alison

]

2006-10-25
acreation RCG Agen.



Saluda Hydro Relicensing

Recr eation Resour ce Conservation Group

Meeting Agenda

Octaober 25, 2006
9:30 AM
LakeMurray Training Center

9:30to 10:00

10:00 t010:30

10:30 to 10:45

10:45t0 11:00

11:00 to 12:00

12200 to 1:00

1:00to 1:30

1:30to 1:45

1:451t0 2:30

2:30to 2:45

Study Updates/Study Plan Questions (Dave Anderson)

Presentation on Boat Density/Carrying Capacity Studies at FERC
Projects (Marty Phillips)

BREAK
HEC-ResSim Model Discussion (Dave Anderson)

Standard Process Questions — Questions 1 to 5 and 16 to 22 (Dave
Anderson)

LUNCH

Lower Saluda River Corridor Plan (Bill Marshall)

BREAK

Communication System Needs (Dave Anderson)

Develop an Agenda for Next Meeting and Set Next Meeting Date

Adjourn

G

RELICENSING



Kacie Jensen

From: bellsteve9339@bellsouth.net
Sent: Tuesday, October 17, 2006 10:55 AM
To: Alison Guth; Van Hoffman; Alan Axson; Alan Stuart; Alison Guth; Amanda Hill;

BARGENTIERI@scana.com; Bill Brebner ; Bill Marshall; Charlene Coleman; Charlie Rentz;
Dave Anderson; David Hancock; Dick Christie; George Duke; Gerrit Jobsis (American Rivers);
Guy Jones; ipitts@scprt.com; Jeff Duncan; Jennifer O'Rourke; Jennifer Summerlin; Jim
Devereaux; JoAnn Butler; Joy Downs; Karen Kustafik; Keith Ganz-Sarto; Kelly Maloney;
turnerle@dhec.sc.gov; Lee Barber; Malcolm Leaphart; Mark Leao; Marty Phillips; Mike
Waddell; Miriam Atria; Norman Ferris; Patricia Wendling; Patrick Moore; Ralph Crafton;
RMAHAN@scana.com; rparsons12@alltel.net; Richard Mikell; Suzanne Rhodes; Tim Vinson;
Tom Brooks; Tommy Boozer; Tony Bebber

Cc: bellsteve9339@bellsouth.net

Subject: Re: Recreation RCG Meeting

Allison- Wuld it be possible to have the issues placed in the issues matric (spread
sheet) so as we have done in Lake and Lake Management so we can di scuss the status of each
i ssue and track the progress of the resolution process? . Thanks Steve Bell 730-8121

I will be there and at the Safety RCG >

> From "Alison Guth" <Alison. Gut h@l ei nschm dt USA. conp

> Date: 2006/10/17 Tue AM 10: 25: 01 EDT

> To: "Van Hof f man" <vhoff man@cana. conp,

"Al an Axson" <cfdwaxson@ol unbi asc. net >,

"Alan Stuart" <al an.stuart @l ei nschmi dtusa. conp,

"Alison Guth" <alison. guth@l ei nschni dtusa. conp,

"Amanda H I1" <amanda_hill @ws. gov>,

"Bill Argentieri" <bargentieri @cana.conp,
"Bill Brebner " <yaccove@el | south. net>,
"Bill Marshall" <marshal |l b@Iinr. sc. gov>,

"Charl ene Col eman" <cheet ahtrk@ahoo. conp,

"Charlie Rentz" <flyhotair@reenwod. net >,

"Dave Anderson" <dave. anderson@l ei nschni dt usa. conp,
"Davi d Hancock" <dhancock@cana. conp,

"Dick Christie" <dchristie@ nfoave. net >,

"George Duke" <kayakduke@el | sout h. net >,

"Gerrit Jobsis \(American Rivers\)" <gjobsis@unericanrivers. org>,
"Quy Jones" <guyjones@c.rr.conp,
<ipitts@cprt.conp,

"Jeff Duncan" <jeff_duncan@ps. gov>,

"Jenni fer O Rourke" <jenno@cw .org>,

"Jenni fer Sumerlin" <Jennifer.Summer!lin@Xl ei nschm dt USA. conp,
"Ji m Dever eaux" <jdevereaux@cana.conp,

"JoAnn Butler" <jbutler@cana. conp,

"Joy Downs" <el ymay2@ol . conp,

"Karen Kustafik" <kakustafi k@ol unbi asc. net >,

"Keith Ganz-Sarto" <keith_ganz_sarto@ot mail.conp,
"Kel ly Mal oney" <Kelly. Mal oney@Xl ei nschm dt USA. con®,
<turnerl e@hec. sc. gov>,

"Lee Barber" <l barber @c.rr.conp,

"Mal col m Leaphart" <mal col ml @rai | box. sc. edu>,

"Mark Leao" <mark_| eao@ws. gov>,

"Marty Phillips" <marty.phillips@klei nschm dtusa. conp,
"M ke Waddel | " <mnaddel | @sri . sc. edu>,
"MriamAtria" <mriam@ akerurraycountry. conp,
"Norman Ferris" <norm&c.rr.conp,

"Patricia Wendling" <wwendi ng@c.rr.conp,

"Patrick More" <patrickm&cccl. org>,

"Ral ph Crafton" <crafton@sit. net>,

"Randy Mahan" <rmahan@cana. conp,

<rparsonsl2@l | tel.net>,

"Richard Mkell" <adventurec@r ndspring. con,

"Steve Bell" <bell steve9339@el | sout h. net >,

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVYV
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"Suzanne Rhodes" <suzrhodes@ uno. conp,
“Ti m Vi nson" <vinsont @nr. sc. gov>,
"Tom Brooks" <t brooks@ewberrycounty. net >,
"Tonmy Boozer" <tboozer @cana. conp,
"Tony Bebber" <tbebber @cprt. conr
Subj ect: Recreation RCG Meeting

When: Wednesday, October 25, 2006 9:30 AM 3: 00 PM (GMTI-05: 00) Eastern

Time (US & Canada).
Were: Lake Murray Training Center

R R L A N N B S S

Good Morning All,

Just a reminder that there will be a Recreation RCG Meeting next
Wednesday, Cctober 25th. This neeting will occur at the Lake Murray
Trai ning Center, beginning at 9:30. The agenda is attached bel ow

Pl ease RSVP by this Thurs (CQct. 19th). Thanks! Alison

<<2006- 10- 25 Recreati on RCG Agenda. doc>>



Kacie Jensen

From: bellsteve9339@bellsouth.net
Sent: Thursday, September 14, 2006 7:53 AM
To: bellsteve9339@bellsouth.net; Alison Guth; Van Hoffman; Alan Stuart; Alison Guth; Amanda

Hill, BARGENTIERI@scana.com; David Hancock; Dick Christie; jsfrick@mindspring.com; Joy
Downs; RMAHAN@scana.com; Rhett Bickley; Ron Ahle; Ronald Scott; Roy Parker; Tom
Ruple; Tommy Boozer; Tony Bebber

Cc: bellsteve9339@bellsouth.net

Subject: Attachment - Lake and Land Management TWC

]

Relicensing doc.
Private marin...

Alison- Here's the attachment- | will attenpt to refine before the neeting and
emai|l to everyone. | will also try to answer the question as best | can. O her nenbers
m ght want to join in. Steve 730-8121
>
> From <bell steve9339@el | sout h. net >
> Date: 2006/09/14 Thu AM 07: 46: 36 EDT
> To: "Alison Guth" <Alison. Gut h@l ei nschni dt USA. con», "Van Hof f man"
> <vhof f man@cana. con>, "Al an Stuart" <al an. stuart @l ei nschm dtusa. con, "Alison Guth"

<al i son. gut h@l ei nschmi dt usa. con», "Amanda Hill" <anmanda_hill @ws. gov>, "Bill Argentieri”
<bargentieri @cana. conmr, "David Hancock" <dhancock@cana.conr, "Dick Christie"

<dchri sti e@nfoave. net>, <jsfrick@n ndspring.conp, "Joy Downs" <el ymay2@ol .conr, "Randy
Mahan" <rmahan@cana. conr, "Rhett Bickley" <rbickley@ ex-co.conmr, "Ron Ahle"

<ahl er @inr. sc. gov>, "Ronald Scott" <rscott@ ex-co.conP, "Roy Parker" <royparker38
@arthlink.net> "Tom Ruple" <truple@c.rr.conmr, "Tonmy Boozer" <tbhoozer @cana.conr, "Tony
Bebber" <t bebber @cprt. cone

CC. bel | st eve9339@el | sout h. net

Subj ect: Re: Lake and Land Managenent TWC

\Y

Hi Alision- Request for agenda item Could we have a quick revi ew of
the Operation Procedures as it relates to issue resolution and maki ng
recommendations. Also | have attached a doc. with step by step process
and questions that | believe would be hel pful in addressing any issues
regarding private marinas. It shouldn't take over 30 minutes to review
the OP and the attached doc. Hopefully a structured format wll

render a nore tinmely and better product

Thanks
St eve Bel |

From "Alison Guth" <Alison. Gut h@l ei nschni dt USA. con®
Dat e: 2006/ 09/ 12 Tue PM 04:55:54 EDT
To: "Van Hof f ran" <vhoff man@cana. conp,
"Alan Stuart" <al an. stuart @l ei nschm dt usa. conv,
"Alison Guth" <alison. guth@l ei nschni dtusa. conp,
"Amanda Hi | l" <amanda_hi || @ws. gov>,
"Bill Argentieri" <bargentieri @cana.conp,
"Davi d Hancock" <dhancock@cana. conp,
"Dick Christie" <dchristie@ nfoave. net >,
<j sfrick@n ndspring. conp,
"Joy Downs" <el ymay2@ol . conp,
"Randy Mahan" <rmahan@cana. conp,
"Rhett Bickley" <rbickley@ ex-co.conp,
"Ron Ahl e" <ahl er @nr. sc. gov>,
"Ronal d Scott" <rscott @ ex-co.conp,

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
> "Roy Parker" <royparker38@arthlink.net>,

VVVVVVVVVVVVVYVYVYVYV
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"Steve Bell" <bell steve9339@el | sout h. net >,
"Tom Rupl e" <truple@c.rr.conp,
"Tonmy Boozer" <tboozer @cana. conp,
"Tony Bebber" <tbebber @cprt.cone
Subj ect: Lake and Land Management TWC

VWen: Tuesday, Septenber 19, 2006 9:30 AM 3: 00 PM ( GMI- 05: 00)
Eastern Time (US & Canada)
Where: Carolina Research Park

* ok h k Kk k kK Kk %

Hel l o TWC,

Just a reninder that we have a Lake and Land Managenent TWC next
Tuesday, Septenber 19th at 9:30 am Renenber that this neeting will
occur at the Carolina Research Park |ocation (directions attached
below). At this neeting we will be discussing Private Marinas and
interactively reviewing their criteria nuch like the | ast neeting.
Thus | will not be sending out a detailed agenda, unless there is a
specific request for one. Please RSVP by Friday for lunch. |
shoul d al so have the neeting notes out in the next day or so.
Thanks, Alison

<<Carol i naResear chPar k- Di r ecti ons. pdf >>



Thefollowing isa step by step process that | believe would be helpful in
addressing issues regarding “ Private multi-dlip docking facilities and others.

1- Identify all issues
2-Determine whether those issues can be addressed in the re-licensing

3 Determine what information is needed to address each issue and develop a
study plan

4- After reviewing information, list al recommended solutionsto each issue

5- Choose a solution that is consistent with enhancing and protecting the
recreational and environmental resources.

6- Answer the following questionsin order to address the issues.

a What is the objective of the TWC in addressing issues?

Ex.To ensure that permitted uses of project lands and water should protect and enhance
the recreational, environmental and scenic values of the project

b. Arethere any legal or other constraints that would prevent the TWC from modifying
the current policy.

c. Do private marinas provide benefits to the project. If so list the benefits and place a
value on those benefits. i.e. is there an overwhelming need for private assess based on
current information.

d. Arethere any negative impacts associated with private marinas? List those and place a
value on each.

d. Based on the above, is there a need to change existing policy? If so, what changes need
to made in order to reduce or eliminate the negatives and at the same time maintain the
benefits. What is the compromi se solution?






Kacie Jensen

From: bellsteve9339@bellsouth.net
Sent: Thursday, September 14, 2006 7:47 AM
To: Alison Guth; Van Hoffman; Alan Stuart; Alison Guth; Amanda Hill;

BARGENTIERI@scana.com; David Hancock; Dick Christie; jsfrick@mindspring.com; Joy
Downs; RMAHAN@scana.com; Rhett Bickley; Ron Ahle; Ronald Scott; Roy Parker; Tom
Ruple; Tommy Boozer; Tony Bebber

Cc: bellsteve9339@bellsouth.net

Subject: Re: Lake and Land Management TWC

H Alision- Request for agenda item Could we have a quick review of the Operation
Procedures as it relates to issue resolution and naki ng reconmendati ons. Also | have
attached a doc. with step by step process and questions that | believe would be hel pful in
addressing any issues regarding private marinas. It shouldn't take over 30 minutes to
review the OP and the attached doc. Hopefully a structured format will render a nore
tinmely and better product

Thanks
St eve Bel |

From "Alison Guth" <Alison. Gut h@Xl ei nschm dt USA. con®
Dat e: 2006/ 09/12 Tue PM 04:55: 54 EDT
To: "Van Hof f man" <vhof f man@cana. conp,
"Alan Stuart" <al an. stuart @l ei nschmi dtusa. conp,
"Alison Guth" <alison.guth@l ei nschm dtusa. conp,
"Amanda Hi | l" <amanda_hi || @ws. gov>,
"Bill Argentieri" <bargentieri @cana.conp,
"Davi d Hancock" <dhancock@cana. conp,
"Dick Christie" <dchristie@ nfoave. net >,
<j sfrick@n ndspring. conp,
"Joy Downs" <el ymay2@ol . conp,
"Randy Mahan" <rnmahan@cana. conp,
"Rhett Bickley" <rbickley@ ex-co.conp,
"Ron Ahl e" <ahl er @inr. sc. gov>,
"Ronal d Scott" <rscott@ ex-co. conp,
"Roy Parker" <royparker38@arthlink.net>,
"Steve Bell" <bell steve9339@el | sout h. net >,
"Tom Rupl e" <truple@c.rr.conp,
"Tonmy Boozer" <tboozer @cana. conp,
"Tony Bebber" <tbebber @cprt.conr
Subj ect: Lake and Land Management TWC

When: Tuesday, Septenber 19, 2006 9:30 AM 3: 00 PM ( GMTI-05: 00) Eastern
Time (US & Canada).
Were: Carolina Research Park

* ok k _k _k _k kK % %

Hel l o TWC,

Just a rem nder that we have a Lake and Land Managenment TWC next
Tuesday, Septenber 19th at 9:30 am Renenber that this neeting will
occur at the Carolina Research Park |ocation (directions attached
below). At this nmeeting we will be discussing Private Marinas and
interactively reviewing their criteria much |ike the |ast neeting.
Thus I will not be sending out a detailed agenda, unless there is a
specific request for one. Please RSVP by Friday for lunch. | should
al so have the neeting notes out in the next day or so. Thanks, Alison

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVYVYV

<<Carol i naResear chPar k- Di r ecti ons. pdf >>






New TWC Date - Lakeand Land TWC Page 1 of 1

Kacie Jensen

From: Dick Christie [dchristie@InfoAve.Net]
Sent: Friday, August 25, 2006 11:46 AM

To: Alison Guth

Subject: RE: New TWC Date - Lake and Land TWC

I plan to attend. | have also contacted Steve Dekozloski regarding the drawdown discussion for aquatic plant
management. He is willing to talk to the group about the role of the DNR and the SC Aquatic Plant Management
Council in managing aquatic plants. We did not discuss a date. Let me know if that is an item you want on the
agenda. Also, | think Ron is working on a list of reasons drawdowns are beneficial.

From: Alison Guth [mailto:Alison.Guth@KleinschmidtUSA.com]

Sent: Friday, August 25, 2006 8:32 AM

To: jsfrick@mindspring.com; Van Hoffman; Alan Stuart; Alison Guth; Amanda Hill; Bill Argentieri; David Hancock;
Dick Christie; Joy Downs; Randy Mahan; Rhett Bickley; Ron Ahle; Ronald Scott; Roy Parker; Steve Bell; Tom
Ruple; Tommy Boozer; Tony Bebber

Subject: New TWC Date - Lake and Land TWC

When: Tuesday, September 05, 2006 9:30 AM-3:00 PM (GMT-05:00) Eastern Time (US & Canada).
Where: Lake Murray Training Center - Conf. Room 100

ok k ko h ok ok kK

Hello All,

There has been a change to the meeting date that we choose yesterday. Sept. 1st will in fact not work for
several individuals, so | propose the new date of Tuesday Sept 5. Now | know that there was some
opposition to that date due to labor day being the day before. However, | will provide plenty of coffee and
donuts so that we can refuel and be ready for productive discussion. Please RSVP to let me know if this
date will work for you, and we will go from there. Thanks, Alison

11/7/2007



Saluda Hydro Rocky Shoals Spider Lily Float Trip Page 1 of 1

Looks good Shane.

Gerrit JObsis

Director of Southeast Conservation

American Rivers

2231 Devine Street, Suite 100 « Columbia, S.C. 29205
803/771-7114

803/771-7580 Fax

gjobsis@americanrivers.org

www.AmericanRivers.org

American Rivers protects and restores healthy natural rivers for the benefit of communities, fish and
wildlife.

From: Shane Boring [mailto:Shane.Boring@KleinschmidtUSA.com]

Sent: Thursday, July 20, 2006 3:41 PM

To: 'Amanda Hill '; Gerrit Jobsis; 'Bob Seibels'; Tom Eppink; 'Randy Mahan '; Kelly Miller; Ron Ahle
(ahler@dnr.sc.gov)

Cc: Bill Argentieri; Steve Summer (ssummer@scana.com); Alan Stuart; Alison Guth

Subject: Saluda Hydro Rocky Shoals Spider Lily Float Trip

All:

Attached is a draft memo summarizing the May 31 Lower Saluda River float trip to look for rocky shoals spider
lilies. Please take a moment to review it and be prepared to provide comments at next weeks meeting (July 26th)
of the RT&E TWC. For those not able to attend the meeting, e-mail comments are fine. Thanks.

Shane

C. Shane Boring
Environmental Scientist
Kleinschmidt Associates

101 Trade Zone Dr., Suite-21A
West Columbia, SC 29170
Phone: (803)822-3177

Fax: (803)822-3183

<<May 2006 RSSL Survey Memo (Draft;csb).doc>>

11/8/2007
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Kacie Jensen

From: Linda Lester [linda_lesterl1@yahoo.com]
Sent: Friday, June 16, 2006 4:38 PM

To: Alison Guth

Subject: RE: Shoreline Management Group

Thank you, Alison,
| appreciate your time in answering my e-mail. We certainly will try to make the August mtg. and
will assume the 'mtg. notes' to which you refer will also be available for the Juy TWC mtg. We
will also review those.
Thank you very much again and do keep us posted!
Gratefully, Linda

Alison Guth <Alison.Guth@KIleinschmidtUSA.com> wrote:

Hello Linda,

| am sorry it has taken me so long to get back to you, my email inbox has not quite recovered yet from
my vacation. We have several issue specific groups called Resource Conservation Groups (RCG's)
which cover topics from fish and wildlife to cultural resources. | believe the one you are referring to is the
Lake and Land Management RCG in which we are covering all of the shoreline and lake management
issues. Our next RCG meeting for this group is scheduled for August 22nd at the Lake Murray Training
Center (located at the stoplight on the Dam).

The meeting scheduled for July is a Technical Working Committee which is a smaller subcommittee of
the RCG that consists primarily of Agency Personnel and NGO representatives. During these TWC
meetings these elected individuals work through the "technical meat" of the issues proposed by the
RCG. | would encourage you to attend the RCG meeting in August, however, you are more than
welcome to attend TWC meeting in July as an observer. The agenda items for the July TWC meeting
consist of issues surrounding the private dock policies.

I will place you on the mailing list for the RCG, and | would encourage you to review the Meeting Notes
(' http://www.saludahydrorelicense.com/lake_land.htm ) and the Operating Procedures

( http://www.saludahydrorelicense.com/operating_procedures.htm ) that are posted on the website.
Again, please feel free to come to the July TWC meeting if you would like, however | didn't want you to
travel to the Training Center for a meeting that wouldn't be of interest to you. Thank you very much for
your interest and | look forward to meeting you at an upcoming meeting. Thanks, Alison

From: Linda Lester [mailto:linda_lester11@yahoo.com]
Sent: Friday, June 09, 2006 2:33 PM

To: Alison.Guth@KleinschmidtUSA.com

Subject: Shoreline Management Group

Alison,

| spoke w/Beth Trump this morning and she referred me to you. | own property on
Lake Murray (we are at 945 Frank Shealy Rd.) and own property across the road (also on
Frank Shealy) that meets SCE& G property w/in 400" of the lake. We are interested in
purchasing that property if and when it becomes available.

Beth said you coordinate a Resource Conservation Group and a Shoreline
Management Group; both of which meet periodically. We have visited the Saluda
Website and noticed a meeting for July.

10/24/2007



Page 2 of 2

PLEASE add usto your list of contacts regarding the above information and
meetings. We are very much interested in any further information or development you
have.

Thank you very much.

Linda Lester
linda_lester11@yahoo.com
803-604-0289

945 Frank Shealy Rd.
Leesville, SC 29070

Do You Yahoo!?
Tired of spam? Y ahoo! Mail has the best spam protection around
http://mail.yahoo.com

Y ahoo! Groups gets better. Check out the new email design. Plus there' s much more to come.

10/24/2007



Kacie Jensen

From: bellsteve9339@bellsouth.net
Sent: Thursday, May 04, 2006 6:56 AM
To: Alison Guth; Van Hoffman; Alan Stuart; Alison Guth; Amanda Hill;

BARGENTIERI@scana.com; David Hancock; Dick Christie; Joy Downs;
RMAHAN@scana.com; Rhett Bickley; Ron Ahle; Ronald Scott; Tom Ruple; Tommy Boozer;
Tony Bebber

Subject: Re: Lake and Land Management TWC

H Alison- Lake Watch would |like to request that a brief review of pending issues and
studies and a review of responsibilities of the WIC as it relates to the RGC s. | have
spoken with several stakehol der groups who want are concerned about these two issues. |
woul d guess that 30 minutes would be enough to take care of this matter. Thanks Steve
730-8121
>
From Alison Guth <Alison. Gut h@l ei nschm dt USA. conp
Dat e: 2006/ 05/03 Wed PM 07:41:50 EDT
To: Van Hof f man <vhof f man@cana. con», Alan Stuart

<al an. stuart @l ei nschni dtusa. con®, Alison CGuth

<al i son. gut h@l ei nschmi dt usa. com», Amanda Hi |l <amanda_hill @ws. gov>,

Bill Argentieri <bargentieri @cana.conr, David Hancock

<dhancock@cana. conm>, Dick Christie <dchristie@nfoave.net>  Joy Downs

<el ymay2@ol . conr, Randy Mahan <rmahan@cana. conr, Rhett Bickley

<r bi ckl ey@ ex-co. conk, Ron Ahle <ahl er@inr.sc.gov>  Ronald Scott

<rscott @ex-co.comr, Steve Bell <bellsteve9339@ell south.net>  Tom Rupl e

<truple@c.rr.con>, Tommy Boozer <tboozer @cana.conr, Tony Bebber

<t bebber @cprt. cone
Subj ect: Lake and Land Management TWC

When: Monday, May 08, 2006 9: 30 AM 3: 00 PM (GMT-05: 00) Eastern Tinme
(US & Canada) .
VWere: Lake Murray Training Center

* ok Lk Lk Lk Lk Kk k% %

Hel | o Fol ks,

| just wanted to send out a rem nder that we have a Lake and Land
Managenent TWC on Monday, May 8, at 9:30. As soon as | get out of the
dentists chair tonorrow norning | will send you a formal agenda to
review. At this neeting we will we will continue with erosion and
sedi nent ati on di scussions and start di scussions on excavations. A few
homework itens fromlast nmeeting: Steve is to gather information on
the TVA guidelines for bank stabilization and Ron is to collect

i nformati on on what Duke has done with respect to bank stabilization,
and Tomy is to gather information on bank stabilization fromthe

VVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVYVYV

possi bl e, please let ne know if you are coning by
> Friday. See you Monday! Alison
>

>

Core. Ron to devel op strawran for guidelines on Duke stabilization. Thanks guys, and if



Kacie Jensen

Subject: Lake and Land Management TWC
Location: Lake Murray Training Center
Start: Mon 5/8/2006 9:30 AM

End: Mon 5/8/2006 3:00 PM

Show Time As: Tentative

Recurrence: (none)

Meeting Status: Not yet responded

Required Attendees: Lake & Land Mgt TWC

Hello Folks,

| just wanted to send out a reminder that we have a Lake and Land Management TWC on Monday, May 8, at 9:30. As
soon as | get out of the dentists chair tomorrow morning | will send you a formal agenda to review. At this meeting we will

we will continue with erosion and sedimentation discussions and start discussions on excavations. A few
homework items from last meeting: Steve isto gather information on the TVA guidelines for bank stabilization
and Ron is to collect information on what Duke has done with respect to bank stabilization, and Tommy isto
gather information on bank stabilization from the Core. Ron to develop strawman for guidelines on Duke
stabilization. Thanks guys, and if possible, please let me know if you are coming by Friday. See you Monday!
Alison



Kacie Jensen

From: Jim Ruane [jimruane@comcast.net]
Sent: Thursday, April 20, 2006 3:24 PM

To: Dan Tufford

Cc: Alison Guth; Alan Stuart; C. Andy Miller
Subject: Re: Agreement for releasing W2 report
Hi Dan

please see my responses below
Thanks, Jim

Richard J. Ruane, Reservoir Environmental Mgt., Inc.

900 Vine Street Suite 5

Chattanooga, TN 37403

423-265-5820; cell: 423-605-5820; Fax: 423-266-5217; Jjim@chatt.net

————— Original Message —-----

From: "Dan Tufford" <tufford@sc.edu>

To: "Jim Ruane" <jimruane@comcast.net>

Cc: <Alison.Guth@KleinschmidtUSA.com>; <Alan.Stuart@KleinschmidtUSA.com>;
"C. Andy Miller" <MILLERCA@dhec.sc.gov>

Sent: Thursday, April 20, 2006 10:04 AM

Subject: Re: Agreement for releasing W2 report

Hello Jim,

>

>

> Not sure where to begin. I am puzzled by the magnitude and scope of
> the document. At the TWC meeting Andy and I are the only ones who

> expressed an interest in seeing the draft report. So where all this
> language comes from about stakeholders and the various parts that

> collectively amount to a model tutorial I have no clue.

as I mentioned at the meeting, we would modify an existing agreement that we have used
before, and I also briefly gave the main reasons for the agreement (essentially as stated
in my email to you on April 18). We plan on using this agreement for the foreseeable
future, possibly through out the relicensing process, for most all stakeholders, subject
to them being approved by SCE&G for getting the model or information regarding the
calibration of the model, especially before the upgraded model is calibrated.

We requested the report for one purpose only, to facilitate a
discussion of watershed scale water quality studies that can be done
using TMDL protocols. I think it is fair to assume that SCDHEC and I
know what modeling is. I will be glad to provide a copy of my CV if
you are concerned about this point, which I encourage you to take me
up on because your comfort with it is crucial to our going forward
with a sense of peer collaboration. I will also state for the third
time that advance access to this report is essential to ensure a
productive and useful meeting on May 3, at least for me it is. The
first time I said it was in the TWC meeting; the second time was in
one of my e-mails to this group a couple of weeks ago.

VVVVVVVVYVYVYVYV

We want to avoid revising the agreement for each person/organization that wants to review
the modeling work, so some parts may not be important to you, but they are to us. Our
tendancy for any revisions in the future will be to add to the agreement rather than
delete items from it. 1In case I have not mentioned this before, DHEC signed a similar
negotiated agreement for our modeling on the Catawba-Wateree reservoirs. It's not
intended to question your qualifications, but it is intended to state up front that such
qualifications and effort are needed for those interested in reviewing and commenting on

1



the model.

re: your 3rd comment about getting advanced access to the report, we simply think it is
more important to have the agreement first. The first time we received specific comments
from you was this last Thursday Apr 13.

So the fact that all the other irrelevant language is in there leaves
me to think that from your and Alan's perspective this document has a
different purpose than was stated in the TWC meeting, which I repeated
above. Investment protection has a pretty dull ring to it in this
context.

vV VVYVYVYV

We don't have a different purpose, but the agreement does have a lot more detail....I
mentioned that it would at the Mar 24 mtg.

I don't know that I understand your comment about the "dull ring," but it appears to be a
statement that I would disagree with. As I mentioned in my email, investment protection

and an orderly relicensing process is very important to us. SCE&G, KA, and I all work in
a very competitive world, and it's important to KA and me to provide high quality work in
a cost-effective manner as well as comply with the schedule and orderly process...and all

this is not dull to us.

A second point goes more to the core of the issue. At two places in
the document you state (this is not verbatim) that REMI is the only
entity who will possess the W2 model and be able to run simulations.
However, you indicated agreement in the TWC meeting to an approach to
this watershed scale study in which the W2 model could be placed
within a larger modeling framework. This was during the part of the
discussion in which I was making the point that cost and time can be
reduced by leveraging existing W2 work, yours and the Lake Greenwood
work. So now you seem to be changing your position by placing the
restriction that only you can run the LM W2 model. This constrains the
discussion on May 3, which is the point I was making in my first
e-mail response to this agreement a couple of weeks ago (which I just
noticed is at the bottom of this e-mail chain).

VVVVVVVVVYVYVYVYVYV

We have not changed our position. Our position has long been determined, especially for
the duration of the relicensing process. From our perspective, it's possible to place our
modeling (i.e., calibrating and running the W2 model) within the larger modeling
framework. We often do modeling this way and think models are better calibrated and
applied in this manner. We also think this approach is more cost-effective, especially if
the same level of quality is to be achieved for various water bodies. So it was my
intention to enter into discussions with you and DHEC from this perspective.

In my view this is an unreasonable prior constraint and I also believe
it violates the protocols for TMDL development, which is a primary
objective.

VvV V V V

I am not aware of any protocols for TMDL development that would preclude using our
modeling approach. However, as was discussed at the meeting there are likely to be
complications and conflicts that would develop due to the 2 processes (i.e., FERC
relicensing and TMDLs) being different, i.e., involving different stakeholders and
schedules. Also, our level of modeling for SCE&G for relicensing will be at the "policy
and planning level" that may not be sufficient for TMDL development, i.e., the currently
planned model for relicensing if it were to be used for TMDLs might require additional
upgrades beyond those approved at the TWC meeting on March 24. We believe our "policy and
planning level”" will be satisfactory for the immediate needs for relicensing and that most
of these needs will arise over this next 1-2 years, and continuing as needed until the
license is obtained. I don't know DHEC's TMDL development schedule, but I suspect it would
be more like 4 to 6 years from now before a TMDL is developed, possibly after the time
that SCE&G receives a new license.



>T can understand how you and Alan might call this issue investment
>protection. But to me that is tantamount to stating that there is
>already a contractual agreement in place that relates to WQ modeling
>for the relicensing process. So before I seriously consider this
>constraint what I need from you and Alan is full disclosure of what
>agreements are already in place. My sole interest in this is maximizing
>the value and return to SCE&G and the larger community of the
>relicensing process. I do not have time to participate in a lengthy
>discussion if the "conclusion" has already been vetted by lawyers and
>signed by REMI and KA.

The "investment protection" is for SCE&G, not Alan and me. They have already invested in
the current model, and they requested at the March 24 TWC meeting that we proceed with
upgrading the model and complete this work in July. This decision to upgrade the model
and the agreement we sent to you and Andy for releasing the draft report are the only
agreements I am aware of regarding lake modeling.

>

> These issues are the reasons for the changes to the document that I

> recommended in my previous contribution to this discussion. Nothing in
> your response addressed them, in fact your comments exacerbated my
concerns.

>

> I will close this e-mail by saying that I think we should consider if
> it might be more expedient to continue this discussion by conference
> call. I am now very concerned that we might not get it resolved with
> enough time prior to the May 3 meeting if we continue these slow but
> useful e-mail exchanges.

The issues involved appear to be too complex to address in a conference call, and I
suspect we would not resolve much unless we invested several hours of time. Please
consider my above points and let us know what you think. Until we get these issues
resolved, most of any discussion/meeting time will continue to be spent on resolving these
issues. Regarding technical aspects of the modeling, I suspect you have enough
information in the ppt file posted on the web site to have meaningful discussions at the
meeting on May 3. The figures and tables in the ppt file essentially cover

most all that is in the report. 1In addition you would probably get more information from
examining the model using AGPM which I could show during the meeting...especially for any
planning purposes.

Due to the amount of time we have spent just going over the agreement (it's been 3 weeks
for a 3.5 page document and we are still not finished), I am now very reluctant to release
our draft report on the current model. We need to move on to upgrading the model and then
revising the current report to incorporate these upgrades. At that time, we could release
only one report (i.e., instead of one draft report now and then another draft report a few
months from now) and then deal with the review process. I don't think it would be
fruitful to go through a review process for a draft model report that we know is going to
be revised in only a few months. I am concerned that your review of the current draft
report would take too much time and prevent us from meeting the July schedule. Besides, I
don't think you need the draft report to accomplish objectives for developing future
modeling approaches or commenting on our current model.

Regards,

Daniel L. Tufford, Ph.D.

Research Assistant Professor

University of South Carolina

Department of Biological Sciences

Sumwalt 209A (office)
701 Sumter Street, Room 401 (mail)

Columbia, SC 29208

e-mail: tufford@sc.edu

web: http://www.biol.sc.edu/~tufford
Ph: 803.777.3292 Fx: 803.777.3292

Jim Ruane wrote:

VVVVVVVVVVYVYVYVYVYV
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Hi Dan

Alan and I gave a lot of consideration to your deletions to the
agreement, but we decided that we cannot accept them.

A main reason for the agreement is to protect SCE&G's investment in
the current model as well as the upgraded model for the duration of
the relicensing process. I hope you can understand that they need
to maintain to the extent practical an orderly process during
relicensing. Therefore, an agreement that covers only the review of
the draft report on the current model is not acceptable.

Basically, your deletions omit SCE&G's concerns regarding their
investment in the model; the needs of SCE&G, KA, and REMI for an
orderly process for relicensing; background information on the
calibration process; and understandings about the SCE&G modeling
process during relicensing. Also, we are confident that the W2
model is most appropriate for the Lake Murray application. We
request that these items be included in any agreement accepted by
SCE&G.

We fail to see how your agreeing to these items limits future
endeavors for TMDL modeling. If you think there is specific wording
that does limit future modeling, please identify these items and we
will consider appropriate rewording.

As was stated at the TWC meeting on March 24, SCE&G hopes water
quality in the lake will improve and hopes its modeling efforts
during relicensing will continue to be helpful to others in
achieving these improvements. But their main focus remains to be an
orderly process for relicensing and protecting their investment in
modeling.

Thanks, Jim

Richard J. Ruane, Reservoir Environmental Mgt., Inc.

900 Vine Street Suite 5

Chattanooga, TN 37403

423-265-5820; cell: 423-605-5820; Fax: 423-266-5217; jim@chatt.net
<mailto:jim@chatt.net>

————— Original Message -----

From: C. Andy Miller <mailto:MILLERCA@dhec.sc.gov>

To: jimruane@comcast.net <mailto:jimruane@comcast.net> ;
tufford@sc.edu <mailto:tufford@sc.edu>

Cc: Alan.Stuart@KleinschmidtUSA.com
<mailto:Alan.Stuart@KleinschmidtUSA.com> ;
Alison.Guth@KleinschmidtUSA.com
<mailto:Alison.Guth@KleinschmidtUSA.com>

Sent: Thursday, April 13, 2006 5:26 PM

Subject: Re: W2 meeting

I think we're ok with Dan's language. Our FOI folks had me insert a

change from notifying SCEG of FOI requests from 48 hours to 3
business days. How would that be? I've attached the change.

As for the May 3rd meeting. We've got 9:30 for the time. How about

location? I'm happy to host here. Plenty of parking and central

> location I think. If that's a problem DHEC folks can go where
needed
> >
> > AM
> >
> > Andy Miller
> > Watershed Manager-Saluda/Santee
> > SCDHEC
> > Bureau of Water



(803)-898-4031

www.scdhec.gov/water/shed/home.html
<http://www.scdhec.gov/water/shed/home.html>
millerca@dhec.sc.gov <mailto:millerca@dhec.sc.gov>

>>> Dan Tufford <tufford@sc.edu <mailto:tufford@sc.edu>> 4/13/2006
9:03 AM >>>

I made a couple of small changes to the agreement so it reflects my
understanding of the purpose for our receiving this material.

Regards,
Dan

jimruane@comcast.net wrote:

VVVVVVVVVVVVVVVYVVYVVYVYVYV
VVVVVVVVVVVVVVVVVYVVYVYVYV

> Hi Dan
>
> I am out all this week, except I may make it back to the
office
on
> > > Friday afternoon. I am leading a training session all this week,
> > so I
> > > am covered up day and night etc.
> > >
> > > Thanks, Jim
> > >
> > >
> > > mmmmm = Original message —-—-—------------
> > > From: Dan Tufford <tufford@sc.edu>
> > >
> > > > Any time May 3 is fine with me. Andy, what is the earliest
> > you can
> > > > begin? We should plan on 4-5 hours.
> > > >
> > > > Jim, I'd like to talk with you about the agreement. I am
> > driving
> > > to a
> > > > conference this afternoon. Can I call this evening or
sometime
> > > tomorrow?
> > > > Let me know a good time.
> > > >
> > > > Dan
> > > >
> > > > Jim Ruane wrote:
> > > >
> > > > > Hey guys
> > > > >
> > > > > May 3 sounds good...the earlier in the day, the better
> > since I
> > > will need
> > > > > to return to Chatt. after the meeting. If we meet in the
> > > afternoon and
> > > > > T drive over to Columbia in the morning, there's a
likely
> > > chance that I
> > > > > could be a little late depending on traffic etc.
> > > > >
> > > > > Thanks, Jim
> > > > > > > Richard J. Ruane, Reservoir Environmental Mgt., Inc.
> > > > > 900 Vine Street Suite 5
> > > > > Chattanooga, TN 37403
> > > > > 423-265-5820; cell: 423-605-5820; Fax: 423-266-5217;
> > jim@chatt.net
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————— Original Message —-----

From: C. Andy Miller

To: jimruane@comcast.net ;
tufford@sc.edu

Cc: Alan.Stuart@KleinschmidtUSA.com

’

Alison.Guth@KleinschmidtUSA.com

Sent: Thursday, April 06, 2006 5:48 PM
Subject: Re: W2 meeting

VVVVVVVVVVYVYVYVYV
VVVVVVVVVYVYV

I think our preference would be May 3rd. Late morning or

()

afternoon would be best. Whats the best time for others?
AM

Andy Miller

Watershed Manager-Saluda/Sant ee
SCDHEC

Bureau of Water

(803)-898-4031

VVVYVVVVYVYV
VVVVVYVVVYVYV

\4

www.scdhec.gov/water/shed/home.html
ttp://www.scdhec.gov/water/shed/home.html>

\4

millerca@dhec.sc.gov

>>> Dan Tufford > 4/5/2006
7:47 AM >>>
I have a committment from 8:00 to about 9:30 on May 4.

V VVYVYVYV
VVVYVYVVVYV

\4

@] A
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her than

\4

that I
have no current conflicts during May 2-5.

VvV V V
VvV V V V

In response to your earlier question about how long, I

pa

ink we
should
> > plan on 4-5 hours (+/-). Our end product needs to be a

[

irly

complete

> > proposal for how to procede from here within the context
the

O

> > discussion at the TWC meeting.
> >
> > I'11l be glad to put up a "straw man" agenda for us to

~

ck a!
round
> > unless
someone else would rather do it.

Dan

Jim Ruane wrote:

> hey guys (and gal)

>

> I can't meet on the 28th, but I am open the next week

VVVYVVVVVYV

VVVYVYVVVYV

>

except for

\4

Monday,
> i.e., May 2-5

Thanks, Jim

VVVVVVOVVVYVYVYVYVYV

vV VYV VYV
vV VVYVYVYV

>

>

>

> Richard J. Ruane, Reservoir Environmental Mgt., Inc.
6
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> > >
> > >
> > >
> jimd@
> > >
> > >
> > >
> > >
> > >
> > >
> > >
> > >
> > >
> > >
> > >
> > >
> > >
> > >
> > >
> > >
I don't
> > >
could
> > >
> > >
first
> > >
> > >
> > >
> > >
> > >
> > >
meeting
> > >
> > >
about the
> > >
meeting
> > >
> > >
> > >
> > >
lake. For
> > >

> 900 Vine Street Suite 5

> Chattanooga, TN 37403

> 423-265-5820; cell: 423-605-5820; Fax: 423-266-5217;
chatt.net

>

>

> ————- Original Message -----

> From: C. Andy Miller

> To: Alison.Guth@KleinschmidtUSA.com

> ; tufford@sc.edu

>

> Cc: jimruane@comcast.net ;

> Alan.Stuart@KleinschmidtUSA.com

>

> Sent: Tuesday, April 04, 2006 4:37 PM

> Subject: Re: W2 agreement

>

> Folks,

>

> Unfortunately I will be unable to attend on the 26th.
> recall who was limited by which alternate dates, but I
still

> be available on the 28th of that week and any day the
week of

> May at this point. Are any of these options for

>

> I think I'm in agreement with Dan on the scope of this
protocol for

> review. It seems to go beyond the scope of the April
as I

> understood it. While I don't see anything unreasonable
> elements ! in the protocol, my thoughts were that the
would be

> strictly for discussing the existing modeling for its
potential use

> in a future TMDL effort for the impaired areas of the
> this purpose we (DHEC) had need only of the general

approach and

> > >
what
> > >

what other

>

> >

model was

> > >
arranged
> > >
> > >
> > >
> > >
> part
> > >
at the
> > >
> > &
> > >
our FOI and
> > >

> inputs of the current model with some understanding of
> refinements were contemplated. We could then discuss

> work might be needed for a TMDL if indeed this current
> deemed appropriate as a TMDL component. While I've

to have
> one of our modeling folks to attend the meeting, we

prepared

> for a full technical review of this model, and feel no
icular

> need to devote extensive staff time for such a review

present
g! t; > time.
> As we discussed, I've sent the draft use protocol to

> legal departments to see if we could potentially sign
7
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> > > protocol

> > > > or some other version and still maintain the
confidentiality and

> > > > oversight SCAG would like. I would expect an answer
some time in

> > > > this week.

> > > >

> > > > AM

> > > >

> > > > Andy Miller

> > > > Watershed Manager-Saluda/Santee

> > > > SCDHEC

> > > > Bureau of Water

> > > > (803)-898-4031

> > > >

> > > > www.scdhec.gov/water/shed/home.html
<http://www.scdhec.gov/water/shed/home.html>

> > >

> > > >

> > > > millerca@dhec.sc.gov

> > > >

> > > >

> > > > >>> Dan Tufford 4/3/2006 1:17 PM >>>

> > > > Hello All,

> &gl t; > >

> > > > Thanks for sending the agreement, unfortunately it is

> > > unsatisfactory in

> > > > its current form. The first paragraph states that the

> > > protocol is only

> > > > for the temporary model review, but the rest of the
text goes

> > > well

> > > > beyond that scope. We need to reword it so the
provisions of the

> > > > protocol cover only issues that are of concern at this
stage.

> > > >

> > > > During the TWC meeting there were two concerns raised
about

> > > releasing

> > > > the report: 1) confidentiality and 2) that discussions
about the

> > > > technical aspects of the model would include the
developers. The

> > > > agreement as it is written covers many more issues and
will,

> > > in fact,

> > > > constrain the very discussion it is intended to
facilitate.

> > > >

> > &! gt; > If there is a sound reason for me to accept that

> > > disclaimer in the

> > > > first paragraph is sufficient let me know what it is.
For now

> > > 1 believe

> > > > the text should only cover what we talked about during

> > > meeting, in

> > > > whatever detail is needed to protect REMI and SCE&G. I
will

> > > be glad to

> > > > discuss my concerns in more detail if necessary.

> > > >

> > > > The model meeting with Ruane, Miller, an SCDHEC

modeler, and
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> me still

> > needs to be firmed up.

in
>
>

>

VVVVVVVVGQaVYVYVYV

VVVVVYVYV-

the TWC

>

meeting were April 25 and 26. I may have a conflict on

25 so if

> April 26 is still OK for others can we make that our

date?

>

The two possible dates we

> Getting the model documentation well in advance of

meeting is
essential for! the meeting to be productive.

Regards,

Daniel L. Tufford, Ph.D.

Research Assistant Professor
University of South Carolina
Department of Biological Sciences
Sumwalt 209A (office)

701 Sumter Street, Room 401 (mail)
Columbia, SC 29208

e-mail: tufford@sc.edu

web: http://www.biol.sc.edu/~tufford

Ph: 803.777.3292 Fx: 803.777.3292

Alison Guth wrote:

> Andy and Dan
>

> I have attached a copy of Jim Ruane's agreement for

Model.

>
>

\

> Please sign and send back to me.

<>

> >

Alison Guth
t; > Licensing Coordinator
Kleinschmidt Associates
101 Trade Zone Drive
Suite 21A

West Columbia, SC 29170
P: (803) 822-3177

F: (803) 822-3183

VVVVVVQVVYVYV

Daniel L. Tufford, Ph.D.

Research Assistant Professor
University of South Carolina
Department of Biological Sciences
Sumwalt 209A (office)

701 Sumter Street, Room 401 (mail)
Columbia, SC 29208

e-mail: tufford@sc.edu

web: http://www.biol.sc.edu/~tufford

Ph

803.777.3292 Fx: 803.777.3292

Thanks,

Alison
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Hi Dan

Alan and | gave a lot of consideration to your deletions to the agreement, but we decided that
we cannot accept them.

A main reason for the agreement is to protect SCE&G's investment in the current model as
well as the upgraded model for the duration of the relicensing process. | hope you can
understand that they need to maintain to the extent practical an orderly process

during relicensing. Therefore, an agreement that covers only the review of the draft report on
the current model is not acceptable.

Basically, your deletions omit SCE&G's concerns regarding their investment in the model; the
needs of SCE&G, KA, and REMI for an orderly process for relicensing; background
information on the calibration process; and understandings about the SCE&G modeling
process during relicensing. Also, we are confident that the W2 model is most appropriate for
the Lake Murray application. We request that these items be included in any agreement
accepted by SCE&G.

We fail to see how your agreeing to these items limits future endeavors for TMDL modeling.
If you think there is specific wording that does limit future modeling, please identify these
items and we will consider appropriate rewording.

As was stated at the TWC meeting on March 24, SCE&G hopes water quality in the lake will
improve and hopes its modeling efforts during relicensing will continue to be helpful to others
in achieving these improvements. But their main focus remains to be an orderly process for
relicensing and protecting their investment in modeling.

Thanks, Jim

Richard J. Ruane, Reservoir Environmental Mgt., Inc.

900 Vine Street Suite 5

Chattanooga, TN 37403

423-265-5820; cell: 423-605-5820; Fax: 423-266-5217; jim@chatt.net

----- Original Message -----

From: C. Andy Miller

To: jimruane@comecast.net ; tufford@sc.edu

Cc: Alan.Stuart@KleinschmidtUSA.com ; Alison.Guth@KIleinschmidtUSA.com
Sent: Thursday, April 13, 2006 5:26 PM

Subject: Re: W2 meeting

I think we're ok with Dan's language. Our FOI folks had me insert a change
from notifying SCEG of FOI requests from 48 hours to 3 business days. How
would that be? I've attached the change.

As for the May 3rd meeting. We've got 9:30 for the time. How about
location? I'm happy to host here. Plenty of parking and central location I

11/8/2007
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think. If that's a problem DHEC folks can go where needed.
AM

Andy Miller

Watershed Manager-Saluda/Santee
SCDHEC

Bureau of Water

(803)-898-4031

www.scdhec.gov/water/shed/home.html
millerca@dhec.sc.gov

>>> Dan Tufford <tufford@sc.edu> 4/13/2006 9:03 AM >>>
I made a couple of small changes to the agreement so it reflects my
understanding of the purpose for our receiving this material.

Regards,
Dan

jimruane@comcast.net wrote:

> Hi Dan

>

> I am out all this week, except I may make it back to the office on

> Friday afternoon. I am leading a training session all this week, so I
> am covered up day and night etc.

>

> Thanks, Jim

>

>

I Original message --------------

> From: Dan Tufford <tufford@sc.edu>

>

> > Any time May 3 is fine with me. Andy, what is the earliest you can
> > begin? We should plan on 4-5 hours.

> >

> > Jim, I'd like to talk with you about the agreement. I am driving
> toa

> > conference this afternoon. Can I call this evening or sometime

11/8/2007
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tomorrow?
> Let me know a good time.
>
> Dan
>
> Jim Ruane wrote:
>
> > Hey guys
> >
> > May 3 sounds good...the earlier in the day, the better since I
will need
> > to return to Chatt. after the meeting. If we meet in the
afternoon and
> > I drive over to Columbia in the morning, there's a likely
chance that I
> > could be a little late depending on traffic etc.
> >
> > Thanks, Jim
> > > > Richard J. Ruane, Reservoir Environmental Mgt., Inc.
> > 900 Vine Street Suite 5
> > Chattanooga, TN 37403
> > 423-265-5820; cell: 423-605-5820; Fax: 423-266-5217;
jim@chatt.net
> >

VVVVVVVVVVVVVVYVVYVYVYVYVYVYV

—

> > - Original Message -----

> > From: C. Andy Miller

> > To: jimruane@comcast.net ;

> > tufford@sc.edu

> > Cc: Alan.Stuart@KleinschmidtUSA.com

> >

> > Alison.Guth@XKleinschmidtUSA.com

> >

> > Sent: Thursday, April 06, 2006 5:48 PM

> > Subject: Re: W2 meeting

> >

> > [ think our preference would be May 3rd. Late morning or early
> > afternoon would be best. Whats the best time for others?
>>AM

> >

> > Andy Miller

> > Watershed Manager-Saluda/Sant ee

VVVVVVVVVVVVYVYVYVYVYVYVYV

11/8/2007
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> > SCDHEC

> > Bureau of Water

> > (803)-898-4031

> >

> > www.scdhec.gov/water/shed/home.html

> >

> > millerca@dhec.sc.gov

> >

> >

> >

> > >>> Dan Tufford > 4/5/2006

> > 7:47 AM >>>

> > I have a committment from 8:00 to about 9:30 on May 4. Other than
> > that I

> > have no current conflicts during May 2-5.

> >

> > In response to your earlier question about how long, I think we
should

> > plan on 4-5 hours (+/-). Our end product needs to be a fairly
complete

> > proposal for how to procede from here within the context of the
> > discussion at the TWC meeting.

> >

> > I'll be glad to put up a "straw man" agenda for us to kick a!
round

> > unless

> > someone else would rather do it.

> >

> > Dan

> >

> > Jim Ruane wrote:

> > > hey guys (and gal)

> > >

> > > [ can't meet on the 28th, but I am open the next week except for
> > Monday,

> > >1l.e., May 2-5

> > >

> > > Thanks, Jim

> > >

> > > Richard J. Ruane, Reservoir Environmental Mgt., Inc.

> > > 900 Vine Street Suite 5

> > > Chattanooga, TN 37403

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVYVYVYVYVYVYV
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> > > 423-265-5820; cell: 423-605-5820; Fax: 423-266-5217;

jim@chatt.net

>> >

> > >

> > > - Original Message -----

> > > From: C. Andy Miller

> > > To: Alison.Guth@KleinschmidtUSA.com

> > > ; tufford@sc.edu

>> >

> > > Cc: jimruane@comcast.net ;

> > > Alan.Stuart@KleinschmidtUSA.com

> > >

> > > Sent: Tuesday, April 04, 2006 4:37 PM

> > > Subject: Re: W2 agreement

> > >

> > > Folks,

>> >

> > > Unfortunately I will be unable to attend on the 26th. I don't

> > > recall who was limited by which alternate dates, but I could

> > still

> > > be available on the 28th of that week and any day the first

> > week of

> > > May at this point. Are any of these options for others?

>> >

> > > ] think I'm in agreement with Dan on the scope of this

> > protocol for

> > > review. [t seems to go beyond the scope of the April meeting
>>asl

> > > understood it. While I don't see anything unreasonable about the
> > > elements ! in the protocol, my thoughts were that the meeting

> > would be

> > > strictly for discussing the existing modeling for its

> > potential use

> > > in a future TMDL effort for the impaired areas of the lake. For

> > > this purpose we (DHEC) had need only of the general approach and
> > > inputs of the current model with some understanding of what

> > > refinements were contemplated. We could then discuss what other
> > > work might be needed for a TMDL if indeed this current model was
> > > deemed appropriate as a TMDL component. While I've arranged
> > to have

> > > one of our modeling folks to attend the meeting, we aren't

> > prepared

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVYVYVYVYVYVYV
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> > > > for a full technical review of this model, and feel no

> particular

> > > > need to devote extensive staff time for such a review at the

> > > present

> > &g!t; > time.

>  >> > Aswe discussed, I've sent the draft use protocol to our FOI and
> > > > legal departments to see if we could potentially sign the

> > > protocol

> > > > or some other version and still maintain the confidentiality and
> > > > oversight SCAG would like. I would expect an answer some time in
> > > > this week.

> >>>

> >>>AM

> >>>

> >> > Andy Miller

> > > > Watershed Manager-Saluda/Santee

> >>>SCDHEC

> > > > Bureau of Water

>  >>>(803)-898-4031

> >>>

> > >>www.scdhec.gov/water/shed/home.html

> > >

> >>>

> > > > millerca@dhec.sc.gov

> >>>

> >>>

> > >>>>> Dan Tufford 4/3/2006 1:17 PM >>>

> > > > Hello All,

> &glt; >>

> > > > Thanks for sending the agreement, unfortunately it is

> > > unsatisfactory in

> > > > its current form. The first paragraph states that the

> > > protocol is only

> > > > for the temporary model review, but the rest of the text goes

> >>well

> > > > beyond that scope. We need to reword it so the provisions of the
> > > > protocol cover only issues that are of concern at this stage.

> >>>

> > > > During the TWC meeting there were two concerns raised about
> > > releasing

> > > >thereport: 1) confidentiality and 2) that discussions about the
> > > > technical aspects of the model would include the developers. The
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> > > agreement as it is written covers many more issues and will,
> > in fact,

> > > constrain the very discussion it is intended to facilitate.

> > >

> &! gt; > If there is a sound reason for me to accept that the

> > disclaimer in the

> > > first paragraph is sufficient let me know what it is. For now
> I believe

> > the text should only cover what we talked about during the
> meeting, in

> > whatever detail is needed to protect REMI and SCE&G. I will
> be glad to

> > discuss my concerns in more detail if necessary.

> >

> > The model meeting with Ruane, Miller, an SCDHEC modeler, and
> me still

> > needs to be firmed up. The two possible dates we agreed to in
> the TWC

> > meeting were April 25 and 26. I may have a conflict on April
> 25 so if

> > April 26 is still OK for others can we make that our definite
> date?

> >

> > Getting the model documentation well in advance of that

> meeting is

> > essential for! the meeting to be productive.

>

> Regards,

> Daniel L. Tufford, Ph.D.

> Research Assistant Professor

> University of South Carolina

> Department of Biological Sciences

> Sumwalt 209A (office)

> 701 Sumter Street, Room 401 (mail)

> Columbia, SC 29208

> e-mail: tufford@sc.edu

> web: http://www.biol.sc.edu/~tufford

> Ph: 803.777.3292 Fx: 803.777.3292

>

>

> Alison Guth wrote:

>

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVYVYVYVYVYVYV

VVVVVVVVVVVVVVVVVVVVVVVVVYVVVYVYVYVYVYVYVYV
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> > > > Andy and Dan

> > > >

> > > > [ have attached a copy of Jim Ruane's agreement for the W2
> > Model.

> > > > Please sign and send back to me. Thanks, Alison
> > > >

>> > > <>

&! gt; > > >

> > > > Alison Guth

> > & gt; > Licensing Coordinator

> > > > Kleinschmidt Associates

> > > > 101 Trade Zone Drive

> > > > Suite 21A

> > > > West Columbia, SC 29170
>>>> P:(803) 822-3177

>> > > F:(803) 822-3183

>

> -

> Daniel L. Tufford, Ph.D.

> Research Assistant Professor

> University of South Carolina

> Department of Biological Sciences

> Sumwalt 209A (office)

> 701 Sumter Street, Room 401 (mail)

> Columbia, SC 29208

> e-mail: tufford @sc.edu

> web: http://www.biol.sc.edu/~tufford
> Ph: 803.777.3292 Fx: 803.777.3292

VVVVVVVVVVVVVVVVVVVVYVVYVYVYVYVYVYV
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Kacie Jensen

From: Jim Ruane [jimruane@comcast.net]
Sent: Wednesday, April 05, 2006 10:07 AM
To: Dan Tufford; C. Andy Miller

Cc: Alison Guth; Alan Stuart

Subject: Re: W2 meeting

H Dan and Andy
I would prefer to meet on the 2nd or 3rd so | can be in Chatt on the evening of the 4th.

Dan: please do draft up an agenda, including a statenment of objectives/expectations for
the neeting...then we can circulate it and converge on a consensus plan for the neeting

Thanks, Jim

Ri chard J. Ruane, Reservoir Environnental Mt., Inc.

900 Vine Street Suite 5

Chat t anooga, TN 37403

423- 265-5820; cell: 423-605-5820; Fax: 423-266-5217; jim@hatt. net

----- Oiginal Message -----

From "Dan Tufford" <tufford@c.edu>

To: "Ji m Ruane" <jinruane@ontast. net>

Cc: "C. Andy MIler" <M LLERCA@hec. sc.gov>; <Alison. Gut h@Xl ei nschm dt USA. con;
<Al an. St uart @l ei nschmi dt USA. con»

Sent: Wednesday, April 05, 2006 7:47 AM

Subj ect: Re: W2 neeting

> | have a committment from 8:00 to about 9:30 on May 4. Ot her than that
> | have no current conflicts during May 2-5.

>

> I n response to your earlier question about how long, | think we should
> plan on 4-5 hours (+/-). Qur end product needs to be a fairly conplete
> proposal for how to procede fromhere within the context of the

> di scussion at the TWC neeti ng.

>

> 1"l be glad to put up a "straw man" agenda for us to kick around

> unl ess soneone el se would rather do it.

>

> Dan

>

> Ji m Ruane wrote:

> > hey guys (and gal)

> >

> > | can't neet on the 28th, but | am open the next week except for

> > Monday, i.e., My 2-5

> >

> > Thanks, Jim

> >

> > Richard J. Ruane, Reservoir Environnmental Mt., Inc.

> > 900 Vine Street Suite 5

> > Chattanooga, TN 37403

> > 423-265-5820; cell: 423-605-5820; Fax: 423-266-5217; jimahatt.net
> > <muilto:ji m&hatt. net>

> >

> > ----- Original Message -----

> > From C. Andy MIler <mailto: M LLERCA@hec. sc. gov>

> > To: Alison. Gut h@l ei nschm dt USA. com

> > <mai |l to: Ali son. Gut h@l ei nschm dt USA. con» ; tufford@c. edu

> > <mailto:tufford@c. edu>

> > Cc: jimuane@ontast.net <mailto:jinuane@ontast. net> ;

1



Al an. Stuart @l ei nschm dt USA. com

<mai | to: Al an. St uart @l ei nschni dt USA. con»
Sent: Tuesday, April 04, 2006 4:37 PM
Subj ect: Re: W2 agreenent

Fol ks,

Unfortunately I will be unable to attend on the 26th. | don't
recall who was limted by which alternate dates, but | could stil
be avail able on the 28th of that week and any day the first week of
May at this point. Are any of these options for others?

I think I"'min agreenent with Dan on the scope of this protocol for
review. |t seens to go beyond the scope of the April neeting as
understood it. Wile | don't see anything unreasonabl e about the
elements in the protocol, my thoughts were that the neeting would be
strictly for discussing the existing nodeling for its potential use
ina future TMDL effort for the inpaired areas of the |ake. For
this purpose we (DHEC) had need only of the general approach and

i nputs of the current nodel with some understandi ng of what
refinements were contenplated. W could then discuss what other
work m ght be needed for a TMDL if indeed this current nodel was
deened appropriate as a TMDL conponent. \Wile |I've arranged to have
one of our nodeling folks to attend the nmeeting, we aren't prepared
for a full technical review of this nodel, and feel no particul ar
need to devote extensive staff time for such a review at the present

tinme.

As we discussed, |'ve sent the draft use protocol to our FO and

| egal departnments to see if we could potentially sign the protoco
or sonme other version and still nmaintain the confidentiality and

oversi ght SCAG would like. | would expect an answer sone tine in
this week.

AM

Andy M1l er

Wat er shed Manager - Sal uda/ Sant ee

SCDHEC

Bur eau of Water
(803) - 898- 4031

wwv. scdhec. gov/ wat er/ shed/ hone. ht n
<http://wwmv. scdhec. gov/ wat er/ shed/ hone. ht m >
m || erca@hec. sc.gov <mailto:nillerca@hec. sc. gov>

>>> Dan Tufford <tufford@c.edu> 4/3/2006 1:17 PM >>>
Hello A,

Thanks for sending the agreement, unfortunately it is
unsati sfactory

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVYVYV

VV > VVVIVVVVVOVYVYVTVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVVYV

n
> its current form The first paragraph states that the protoco
>1is

nly
> for the tenporary nodel review, but the rest of the text goes well
> beyond that scope. We need to reword it so the provisions of the
> protocol cover only issues that are of concern at this stage.
>
> During the TWC neeting there were two concerns rai sed about

el easi ng
> the report: 1) confidentiality and 2) that discussions about the
> techni cal aspects of the nodel would include the devel opers. The
> agreenment as it is witten covers many nore issues and will, in

act,
> constrain the very discussion it is intended to facilitate.
>



> > If there is a sound reason for nme to accept that the disclainer
> > in

t he
> > first paragraph is sufficient et me know what it is. For now
bel i eve
> > the text should only cover what we tal ked about during the
> > neeting,
in
> > what ever detail is needed to protect REM and SCE&G | will be
> > glad

o

> di scuss ny concerns in nore detail if necessary.

>

?II The nodel neeting with Ruane, MIler, an SCDHEC nodel er, and ne
t

> A needs to be firned up. The two possible dates we agreed to in

> the

WC

> nmeeting were April 25 and 26. | may have a conflict on April 25

> SO

f

April 26 is still OK for others can we nmake that our definite
dat e?
Cetting the nodel docunentation well in advance of that neeting is

essential for the nmeeting to be productive.

Regar ds,

Dani el L. Tufford, Ph.D.

Resear ch Assistant Professor
University of South Carolina
Depart ment of Biol ogi cal Sciences

Sumnal t 209A (office)
701 Sunmter Street, Room 401 (mail)
Col unbi a, SC 29208

e-mai | : tufford@c. edu

web: http://ww. biol.sc.edu/~tufford
Ph: 803.777.3292 Fx: 803.777.3292

>

i son Guth wote:
Andy and Dan

| have attached a copy of Jim Ruane's agreenment for the W2 Model .
Pl ease sign and send back to ne. Thanks, Alison

<<tech revi ews of nodel s--agreenent. pdf>>

Alison Guth

Li censi ng Coor di nat or

Kl ei nschm dt Associ at es
101 Trade Zone Drive
Suite 21A

West Col unbi a, SC 29170
P: (803) 822-3177

F: (803) 822-3183

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYV~™VVHHVVnyVvyYyyv

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVYVYV

VVVVVVVVVVYVVYVYVYV



Page 1 of 3

Kacie Jensen

From: Jim Ruane [jimruane@comcast.net]

Sent: Tuesday, April 04, 2006 7:15 PM

To: C. Andy Miller; Alison Guth; tufford@sc.edu
Cc: Alan Stuart

Subject: Re: W2 meeting

hey guys (and gal)

| can't meet on the 28th, but | am open the next week except for Monday, i.e., May 2-5
Thanks, Jim

Richard J. Ruane, Reservoir Environmental Mgt., Inc.

900 Vine Street Suite 5

Chattanooga, TN 37403

423-265-5820; cell: 423-605-5820; Fax: 423-266-5217; jim@chatt.net

----- Original Message -----

From: C. Andy Miller

To: Alison.Guth@KIleinschmidtUSA.com ; tufford@sc.edu

Cc: jimruane@comcast.net ; Alan.Stuart@KleinschmidtUSA.com
Sent: Tuesday, April 04, 2006 4:37 PM

Subject: Re: W2 agreement

Folks,

Unfortunately I will be unable to attend on the 26th. I don't recall who was
limited by which alternate dates, but I could still be available on the 28th of
that week and any day the first week of May at this point. Are any of these
options for others?

I think I'm in agreement with Dan on the scope of this protocol for review. It
seems to go beyond the scope of the April meeting as I understood it. While I
don't see anything unreasonable about the elements in the protocol, my
thoughts were that the meeting would be strictly for discussing the existing
modeling for its potential use in a future TMDL effort for the impaired areas of
the lake. For this purpose we (DHEC) had need only of the general approach
and inputs of the current model with some understanding of what refinements
were contemplated. We could then discuss what other work might be needed
for a TMDL if indeed this current model was deemed appropriate as a TMDL
component. While I've arranged to have one of our modeling folks to attend
the meeting, we aren't prepared for a full technical review of this model, and
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Danielle Fitzpatrick

From: C. R. Brasington [cbrasingtonl@sc.rr.com]
Sent: Sunday, April 16, 2006 8:12 PM

To: comments@ SaludaHydroRelicense.com
Subject: Schedule for Lowering the Lake

The past pattern of lowering the lake beginning in August and having it at
full pool by late May was appropriate when the dam was constructed and
there were remarkably few residents who used the lake. However,
today’s lake residents need access to the lake most of the year.

A better schedule would be to lower the lake in December and January.
That would allow SCE&G to use the lowering of the lake to accommodate
the peak demands for electricity in December and January. It would also
allow the freezing periods to kill the growth along the edge of the lake.

By raising it in April, the residents would have the best months of the
year to use the lake at full pool: April, May, June, July, August,
September, October, and November. This would extend the season for
usage during the most beautiful months of the year. And, it would allow
SCE&G to have access to the Hydro generation during the peak demand
periods in the winter months.
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feel no particular need to devote extensive staff time for such a review at the
present time.

As we discussed, I've sent the draft use protocol to our FOI and legal
departments to see if we could potentially sign the protocol or some other
version and still maintain the confidentiality and oversight SCAG would like. I
would expect an answer some time in this week.

AM

Andy Miller

Watershed Manager-Saluda/Santee
SCDHEC

Bureau of Water

(803)-898-4031

www.scdhec.gov/water/shed/home.html
millerca@dhec.sc.gov

>>> Dan Tufford <tufford@sc.edu> 4/3/2006 1:17 PM >>>
Hello All,

Thanks for sending the agreement, unfortunately it is unsatisfactory in
its current form. The first paragraph states that the protocol is only
for the temporary model review, but the rest of the text goes well
beyond that scope. We need to reword it so the provisions of the
protocol cover only issues that are of concern at this stage.

During the TWC meeting there were two concerns raised about releasing
the report: 1) confidentiality and 2) that discussions about the

technical aspects of the model would include the developers. The
agreement as it is written covers many more issues and will, in fact,
constrain the very discussion it is intended to facilitate.

If there is a sound reason for me to accept that the disclaimer in the
first paragraph is sufficient let me know what it is. For now I believe
the text should only cover what we talked about during the meeting, in
whatever detail is needed to protect REMI and SCE&G. I will be glad to
discuss my concerns in more detail if necessary.

The model meeting with Ruane, Miller, an SCDHEC modeler, and me still
needs to be firmed up. The two possible dates we agreed to in the TWC

11/8/2007
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meeting were April 25 and 26. I may have a conflict on April 25 so if
April 26 is still OK for others can we make that our definite date?

Getting the model documentation well in advance of that meeting is
essential for the meeting to be productive.

Regards,

Daniel L. Tufford, Ph.D.

Research Assistant Professor
University of South Carolina
Department of Biological Sciences
Sumwalt 209A (office)

701 Sumter Street, Room 401  (mail)
Columbia, SC 29208

e-mail: tufford@sc.edu

web: http://www.biol.sc.edu/~tufford

Ph: 803.777.3292 Fx: 803.777.3292

Alison Guth wrote:

> Andy and Dan

>

> I have attached a copy of Jim Ruane's agreement for the W2 Model.
> Please sign and send back to me. Thanks, Alison
>

> <<tech reviews of models--agreement.pdf>>

>

> Alison Guth

> Licensing Coordinator

> Kleinschmidt Associates

> 101 Trade Zone Drive

> Suite 21A

> West Columbia, SC 29170

> P: (803) 822-3177

> F: (803) 822-3183

11/8/2007
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Kacie Jensen

From: Alison Guth

Sent: Friday, March 17, 2006 8:51 AM
To: '‘Bigbillcutler@aol.com'’

Subject: RE: TWC Work Process notes

Thanks Bill, your timing was fine, | got to the office alot later than i expected and were not able to complete the
notes yesterday anyways. Thanks again, Alison

From: Bigbillcutler@aol.com [mailto:Bigbillcutler@aol.com]
Sent: Thursday, March 16, 2006 8:41 PM

To: alison.guth@kleinschmidtusa.com

Subject: TWC Work Process notes

Alison,

Here is the text of the handouts | presented at the LLMTWC this morning. I've included it in the body of
this message below, and also as attached files, whichever is easier for you to use.

Sorry it is coming at the end of the day. My personal business this afternoon took a lot longer than I'd
expected and | didn't get home until dinner time. | hope this is soon enough for you to include it in the
meeting notes.

Regards,
Bill Cutler

A Structured Work Process for the TWCs
Benefits of a structured process

- Complete and thorough consideration of all factors

- Everyone on the same page

- Consensus is built incrementally

- Enables work to be done via the internet

- Builds an audit trail to support reviews and respond to challenges
- Uniformity of products across the project

TWC Issue Resolution Report Template

. Definition of the Issue

. Stakeholder Audit

. Compilation of Stakeholder Interests
. Definition of Success

. Solution Options

. Methods of Evaluation

. Selected Solution .

~NoOoh WNBRE

These process steps cover all the needed elements of a successful issue resolution, and contain nothing
extraneous. If a successful issue resolution is desired, nothing can be left out, and nothing needs to be
added.

10/24/2007
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A Structured Work Process for the TWCs
William H. Cutler
February 10, 2006

A structured work process can enhance the efficiency and quality of the work done by the TWCs under
the various RCGs

Benefits of a structured process.

- Complete and thorough consideration of all factors bearing on issue resolution

- Everyone on the same page on each issue

- Consensus is built incrementally toward a final agreement that is acceptable to all stakeholders
- Enables work to be done via the internet, speeding up the process and minimizing the need for
meetings

- Builds an audit trail to support reviews and respond to challenges

- Uniformity of products across the project

A structured process implements the measures of the Operating Procedures document that governs the
activities of the RCGs.

Paragraph 2.6 says, in part:
“Identify all stakeholders, their interests and issues...”

Paragraph 2.7 says, in part:

- 1. Encourage dialog which (1) gets at the deeper interests, values and priorities of the stakeholders,
and (2) is structured to provide the inputs needed by subsequent stages in the solution-discovery
process.”

- 2. Document stakeholder interests...”

- 3. At every step along the solution-discovery pathway, validation of every decision is established...”

A standardized structured work process can be implemented by adopting a template for the reports
prepared by the TWCs that describe their proposed resolution for each of the issues they address. This
report template would consist of the following sections.

TWC Issue Resolution Report Template

1. A Definition of the Issue, describing scope, content, and related factors as known at the outset. This
definition may be revised as information is developed in the course of the issue resolution process.

2. A Stakeholder Audit, enumerating all the stakeholders, as individuals or classes, that have an interest
in the issue. This audit would include measures taken to ensure that each stakeholder is engaged in the
process, either by actual participation or by representation by a surrogate. The following definition of
stakeholder is proposed: “Stakeholders are any with an interest in the outcome of the issue, whether
they know it or not, and any who believe they have an interest, whether they do or not.” This broad and
inclusive definition of stakeholder is of benefit because it ensures that all relevant stakeholders are
included, thereby strengthening the solution, and that any significant challenges are anticipated and
dealt with in advance.

3. A Compilation of Stakeholder Interests that expresses, to the satisfaction of each stakeholder, the
concerns, interests, values and priorities held by each stakeholder regarding the issue in question.

4. A Definition of Success which describes the qualities of an outcome (independent of specific features
of any particular solution to be selected later) that would be acceptable to all stakeholders, along with
whatever Measures of Effectiveness are appropriate to quantify realization of the desired qualities. This
represents an idealized “wish list” and may contain conflicts to be resolved at later stages in the
process. In general, the Definition of Success is more than a mere reiteration of stakeholder interests.
Rather, it is a translation of those interests into a description of the outcome which is used as the
standard for selecting the final solution.
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5. A description of the Solution Options that were considered, as well as those rejected for consideration,
with justification for these decisions. Include also a description of the strategy used to generate solution
options, and how conflicts within the Definition of Success are resolved in design of a solution, by
compromise, tradeoff, or discovery of a creative solution which erases the conflict.

6. A description of the Methods of Evaluation that are used to determine which solution option best
satisfies the Definition of Success. This would include data, models, methods of analysis, etc. as
appropriate to the issue. Studies necessary to support issue resolution are identified here.

7. A description of the Selected Solution that results from application of all the previous steps, with
justification. Include analysis of considerations unique to the selected solution that may not have been
addressed in previous steps.

These process steps cover all the needed elements of a successful issue resolution, and contain nothing
extraneous. If a successful issue resolution is desired, nothing can be left out, and nothing needs to be
added.

This structured process enables working via the internet. A section editor is assigned to each of the
sections of the report. The members of the TWC e-mail suggestions to the section editor who uses them
to prepare a working draft of the section. The working draft is e-mailed to TWC members, who then
review and make additional suggestions. Face-to-face meetings may be held as necessary to iron out
differences. When all TWC members are satisfied, the report is ready for submittal to the RCG
members for familiarization prior to a RCG meeting where the report is reviewed.
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Kacie Jensen

From: Alison Guth
Sent: Wednesday, March 15, 2006 10:36 AM
To: '‘Bigbillcutler@aol.com'’

Cc: '‘bellsteve9339@bellsouth.net’; Alan Stuart
Subject: RE: LLM WTC

Hello Bill,

Also, your suggestions are welcomed, but | do need to mention that due to the fact that we have a full days
work on buffer zones ahead of us, any major discussions (longer than 20 min) should probably have their own
agenda item reserved for the next meeting. However, we can "play it by ear tomorrow" and if time gets tight at
the end we can reserve a time for that particular discussion at the next meeting. Thanks, Alison

From: Bigbillcutler@aol.com [mailto:Bigbillcutler@aol.com]
Sent: Wednesday, March 15, 2006 10:17 AM

To: Alison.Guth@KleinschmidtUSA.com

Subject: LLM WTC

Alison,

I'd like to attend the Lake and land management WTC on Thursday, March 16, to offer a suggestion for a
structured approach to issue resolution. Please put my name on the list of approved visitors at the gate.
| presume the meeting starts at 9:00 am as usual. Please let me know if that is not the right time.

Bill Cutler

10/24/2007
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Kacie Jensen

From: Alison Guth

Sent: Wednesday, March 15, 2006 10:20 AM
To: '‘Bigbillcutler@aol.com'’
Subject: RE: LLM WTC

Hello Bill,

| got Steve's email that you are coming and you are on the list. Since everyone doesn't seem to show up until
9:30 anyway, we have scheduled tomorrows meeting to start at 9:30.

Alison

From: Bigbillcutler@aol.com [mailto:Bigbillcutler@aol.com]
Sent: Wednesday, March 15, 2006 10:17 AM

To: Alison.Guth@KleinschmidtUSA.com

Subject: LLM WTC

Alison,
I'd like to attend the Lake and land management WTC on Thursday, March 16, to offer a suggestion for a

structured approach to issue resolution. Please put my name on the list of approved visitors at the gate.
| presume the meeting starts at 9:00 am as usual. Please let me know if that is not the right time.

Bill Cutler

10/24/2007



Kacie Jensen

From: bellsteve9339@bellsouth.net

Sent: Tuesday, March 14, 2006 6:40 PM

To: Alison Guth

Cc: bigbillcutler@aol.com

Subject: Re: FW: L&LM TWC Notes

Alison- Dr. Bill Cutler wants to attend and will ask the TWC for a few ninutes to di scuss

t he process. Thanks- Steve

From Alison Guth <Alison. Gut h@l ei nschm dt USA. conp
Dat e: 2006/ 03/ 13 Mon AM 11:49: 39 EST
To: Alan Stuart <Al an. Stuart @l ei nschni dt USA. conp,
"" ARGENTI ERI, WLLIAM R " <BARGENTI ERI @cana. conp,
bel | st eve9339@el | south. net, 'Ronald Scott' <rscott@ ex-co.conp,
"*Amanda_H Il @ws. gov'" <Amanda Hill @ws. gov>, ' Tony Bebber’
<t bebber @cprt.conr, 'Dick Christie' <dchristie@nfoAve. Net >,
"Van Hof f man' <vhof f man@cana. conr, 'David Hancock' <dhancock@cana. conp,
' Tormy Boozer' <tboozer @cana.comnm>, "'ahler@lnr.sc.gov'"
<ahl er @nr.sc.gov>, truple@c.rr.com 'Rhett Bickley'
<r bi ckl ey@ ex-co. conp
Subj ect: FW L&M TWC Notes

Hello All,

Let me know if you are not going to attend on Thursday, or know of
someone el se who is going to attend, so that | know how many | unches
to order. Also, if you have any changes to the draft notes sent out
Friday, you can email themto nme or bring themto the neeting for
finalization on Thursday. Thanks, Alison

> - Original Message-----
From Alison Guth
Sent : Friday, March 10, 2006 4:50 PM
To: Alan Stuart; 'ARGENTIERI, WLLIAMR ; El ymay2@uol . com
bel | st eve9339@el | south. net; 'Ronald Scott'; 'Amanda_Hill @ws. gov';
' Tony Bebber'; 'Dick Christie'; 'Van Hoffrman'; 'David Hancock';
' Tormy Boozer'; 'ahler@inr.sc.gov'; truple@c.rr.com 'Rhett Bickley'
Cc: Van Hof frman; Alan Stuart; Alison Guth; Amanda Hill; Andy Ml er;

Bertina Floyd; Bill Argentieri; Bill Cutler; Bill East; Bill

Marshal | ; Bill Mathias; btrunp@cana.conm Charlie Conpton; Charlie
Rentz; Chris Page; Daniel Tufford; David Allen; David Hancock; Dick
Christie; Don Tyler; George Duke; Gerrit Jobsis (American Rivers);
Hank McKellar; Irvin Pitts (ipitts@cprt.com; Janmes Smith; Joy
Downs; Kim Westbury; Mark Leao; M chael Murrell; Mke Duffy; M ke
Waddel | ; Parkin Hunter; Patricia Wendling; Patrick Moore; Ral ph
Crafton; Randal Shealy; Randy Mahan; Rhett Bickley; Richard Kidder;
Robert Keener; Ron Ahle; Ronald Scott; Roy Parker;

ryanity@cana. com Steve Bell; Suzanne Rhodes; Theresa Powers

(t power s@ewberrycounty.net); Tim Flach; Tom Brooks; Tom Rupl e; Tonmy Boozer; Tony
ebber

Subj ect : L& M TWC Not es

Hello All,

Attached is the Lake and Land Mgt TWC neeting notes from yesterday's

meeti ng and the agenda for next weeks TWC neeting. |If you attended

the neeting I will be happy to take changes to neeting notes

t henmsel ves. If you did not attend | will accept comments only, to be
included in a separate section of the notes. Thanks Alison.
<<2006-3-09 draft Meeting Mnutes - LLM TWC doc>> <<Lake and Land
Managenent TWC Agenda 031606. doc>>
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Alison Guth

Li censi ng Coor di nat or

Kl ei nschm dt Associ at es
101 Trade Zone Drive
Suite 21A

West Col unbi a, SC 29170
P: (803) 822-3177

F: (803) 822-3183



Kacie Jensen

From: josephcarolina7@netscape.net

Sent: Monday, February 20, 2006 12:06 PM

To: comments@saludahydrorelicense.com

Subject: a few general questions about the Saluda Dam Relic ensing Process

To whom it may concern, I am a geography student attending the University of
South Carolina and was wondering if you could help me and my class
(Geography 495, Senior Seminar) try to generally answer the following
questions concerning the Saluda Dam Relicensing Process. My professor,
Professor Gregory Carbone, has asked that we ask for help by communicating
with local resource groups associated with the Saluda Dam relicensing
process. We would greatly appreciate any information you could provide in
trying to answer the following couple of questions. Questions Given the
Saluda Dam's existing problems with low dissolved oxygen, could any of the
following technological innovations (either supplementing or replacing
existing technology at the Saluda Dam) potentially be introduced into the
relicensing framework (selective withdrawl; forebay gas injection; turbine
draft tube venting; turbine vaccuum breaker venting; aerating turbines
(besides those currently used by SCE&G); weirs; penstock gas injection;
epilimnion pumps; or hypolimnion aeration? Is an investment in better
dissolved oxygen levels by one of the beforementioned technologies in the
Saluda River a worthwhile goal? Thankyou in advance for your time and
consideration of these issues. If possible, please send a response as soon

as possible (at your earliest convenience). Sincerely, Joseph Schmidt
(undergraduate student at Carolina)

Try the New Netscape Mail Today!
Virtually Spam-Free | More Storage | Import Y our Contact List
http://mail .netscape.com

11/8/2007
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Kacie Jensen

Subject: Lake and Land Management RCG

Location: Lake Murray Training Center

Start: Thu 2/9/2006 9:00 AM

End: Thu 2/9/2006 3:00 PM

Show Time As: Tentative

Recurrence: (none)

Meeting Status: Not yet responded

Required Attendees: Alan Stuart; Alison Guth; billeast@sc.rr.com; marshallb@dnr.sc.gov;

flyhotair@greenwood.net; tufford@sc.edu; dchristie@infoave.net; tyle6544@bellsouth.net;
kayakduke @bellsouth.net; gjobsis@americanrivers.org; Bkawasi@sc.rr.com; Elymay?2
@aol.com; mdmurr@sc.rr.com; parkin@parkinhunter.com; wwending@sc.rr.com;
PatrickM@scccl.org; crafton@usit.net; rkidder@pbtcomm.net;
RESKKEENER@PBTCOMM.Net; ahler@dnr.sc.gov; royparker38@earthlink.net;
rishealy@aol.com; bellsteve9339@bellsouth.net; suzrhodes@juno.com;
tbrooks@newberrycounty.net; truple@sc.rr.com; tboozer@scana.com; tbebber@scprt.com;
rscott@lex-co.com; BertFloyd@sc.rr.com; bargentieri@scana.com; btrump@scana.com;
rbickley@lex-co.com; rmahan@scana.com; bill25@sc.rr.com; bigbillcutler@aol.com;
amanda_hill@fws.gov; mark_leao@fws.gov; pagec@dnr.sc.gov; dhancock@scana.com;
ryanity@scana.com; tpowers@newberrycounty.net; vhoffman@scana.com;
millerca@dhec.sc.gov; k.westbury@saludacounty.sc.gov; ccompton@lex-co.com;
bargentieri@scana.com; MAHAN, RANDOLPH R; teppink@SCANA.com;
msummer@scana.com

Hello,

Just a reminder that our next Lake and Land Management RCG meeting is next Thursday, February 9th at 9:00 am. It will
be held at the Lake Murray Training Center. If you have not already let me know, please RSVP by Monday so that | can
get the lunch situation in order. You may also remember that there will be discussions of/presentations on the prioritized
issues sent in by group members. If you have not sent in prioritized issues yet and wish to do so, please have them to me
by Friday. Thank you and | look forward to seeing you all next Thursday. Alison
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Kacie Jensen

From: bellsteve9339@bellsouth.net
Sent: Friday, September 28, 2007 11:00 AM

To: Alan Stuart; Alison Guth; biser@windstream.net; AHARMON@Ipagroup.com; Linda Schneider ;
BARGENTIERI@scana.com; Tony Bebber; RMAHAN@scana.com; BOOZER, THOMAS C;
jenno@scwf.org; Dee Dee Simmons; Van Hoffman; Alison Guth; Amanda Hill; Carl Sundius; David
Hancock; dchristie@comporium.net; John Frick; Joy Downs; Rhett Bickley; Ron Ahle; Ronald Scott;
Roy Parker; Sheri Armstrong ; Suzanne Rhodes; Synithia Williams; Tom Ruple; J. Ryan

Subject: RE: Updated: Agenda-Lake and Land Management TWC- Rescheduled for the 16th

Alan- It's my understanding that DNR has their "solution™ for re-balancing (which is different from
their prior presentation) ready for the TWC to review. In addition we need to consider any other
proposed solutions by stakeholders or agencies. The agendaitems which | have suggested were
proposed back before the summer. And of course Kleinschmidt did not schedule any LLM TWC's until
August.when items SCE& G recommended were discussed. In talking with others, | feel there isinterest
is"setting priorities’ and of course reviewing DNR's proposal. .

Steve Bell

Lake Murray Watch

730-8121
-------------- Original message from "Alan Stuart" <Alan.Stuart@KleinschmidtUSA.com>: ------
Steve,

I don't think time will permit the DNR's presentation at the next meeting. My preference is to devote
more time to the SMP since this has to go out for public review within the next month (Oct-November)
especially since the DNR's presentation has already been given once (and is available on the website for
those who'd like to review it). Their presentation was nicely done, easily review able and outlines
recommendations. We are getting down to the 11th hour on some things and with the holidays
approaching we can't afford to let things slip or be delayed. Especially those items which have
mandatory public review periods (draft application and SMP).

Good ideas, | agree with your homework approach, we have about 3 weeks before the meeting so
people should review the documents, mission statement, and consult their issues matrix and review the
FERC regulations. As you've heard me say many times, we have to work within the confines of the
FERC regulations and unfortunately can't continue to review (re-review) items at every meeting as we
have about 10 months to file. Therefore, as you correctly point out, we have all the tools in front of us,
it's up to each person to use them and do our homework before the meetings. It's going to be a wild ride
from this point forward until the Application is filed in August, so be prepared to hang on...

Have a good weekend all !

Alan

11/5/2007
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From: bellsteve9339@bellsouth.net [mailto:bellsteve9339@bellsouth.net]

Sent: Fri 9/28/2007 6:49 AM

To: Alison Guth; biser@windstream.net; AHARMON@Ipagroup.com; Linda Schneider ;
BARGENTIERI@scana.com; Tony Bebber; RMAHAN@scana.com; Alan Stuart; BOOZER, THOMAS C;
jenno@scwf.org; Dee Dee Simmons; Van Hoffman; Alan Stuart; Alison Guth; Amanda Hill; Carl Sundius;
David Hancock; dchristie@comporium.net; John Frick; Joy Downs; Rhett Bickley; Ron Ahle; Ronald Scott;
Roy Parker; Sheri Armstrong ; Suzanne Rhodes; Synithia Williams; Tom Ruple; J. Ryan

Subject: Re: Updated: Agenda-Lake and Land Management TWC- Rescheduled for the 16th

Alison- Please include in the afternoon session a discussion of "SCE& G's policy of requiring
back property owners to purchase fringelands in order to get a dock™. Thiswas in my original
request for agendaitems. Also would it be possible to squease in DNR's presentation on the
same day.

Also, before we get too involved with offering solutions to the issues brought up | would
suggest we take the time to go through a step by step process in order to properly address the
issues. ( Re Dr. Bill Cutler's recommendation and the operating procedures) Note most of the
review work can be done as a homework assignment before a scheduled meeting.

1- A quick review of the current land use plan and classifications and the lakewide breakdown
on existing and future uses

2-A review of theissues (which is scheduled for the next meeting)

3-A review of any FERC regulations and guidlelines that apply to developing a project land use
plan

4- A review of goals and objectives; review operation procedure

5-A listing and review of information and studies available to address land use issues.

6- Using available information and studies, determine priorities based on need.

11/5/2007
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7- Evaluate proposed solutions using the priority list as a guide while still considering al
interest

8- Develop a consensus- based plan

Steve Bell
Lake Murray Watch
803-730-8121

.............. Original message from "Alison Guth"
<Alison.Guth@K IeinschmidtUSA.com>: --------------

When: Tuesday, October 16, 2007 9:30 AM-4:00 PM (GMT-05:00) Eastern Time (US &
Canada).
Where: Lake Murray Training Center

*ok Kk _k_k_k_k_k_%

Hello folks,

Attached is an agenda for our upcoming Lake and Land management TWC meeting. You will
see that we have scheduled the morning for rebalancing discussions. SCE&G has a
presentation that they will be giving to the group and we will also be discussing Lake Watch's
agenda requests concerning rebalancing that were originally slated for the 25th. After lunch we
will be thoroughly reviewing the SMP, so please review this document before attending the
meeting. Also, please RSVP by October 10th. Thanks, Alison

<<Lake and Land Management TWC Agenda 101607.doc>>

11/5/2007



Kacie Jensen

From: Kustafik, Karen [kakustafik@columbiasc.net]
Sent: Monday, May 21, 2007 9:29 AM

To: Andy Grizzell

Cc: Kelly Maloney; Dave Anderson

Subject: RE: river levels

Thanks, Andy

Appreciate all your help during the survey. | cc'd Kelly and Dave on this so they can
revi ew the conments.

Kar en

----- Original Message-----

From Andy Gizzell [nailto:grizzeav@otmil.com
Sent: Friday, May 18, 2007 5:52 PM

To: Kustafik, Karen

Subject: river levels

here is alink to the website with the discussion on fishing levels in the
sal uda.

http://ww. stri ped-bass-fishi ng. conf bboard/ vi ewt opi c. php?t =9721&post days=0
&post or der =ascé&st art =0

andy

PC Magazi ne's 2007 editors' choice for best Wb mail -award-w nni ng W ndows
Li ve Hotmail .

http://imagi ne-w ndowslive. conf hot mai | / ?| ocal e=en-

us&oci d=TXT_TAGHM m grati on_HM m ni _pcrag_0507
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Kacie Jensen

From: Alison Guth

Sent: Friday, May 18, 2007 3:51 PM

To: Kelly Maloney

Subject: FW: Downstream flow assessment and focus group

From: Alison Guth

Sent: Friday, May 18, 2007 3:49 PM

To: 'Dave A. Lansbury'

Subject: RE: Downstream flow assessment and focus group

David,

| have forwarded your email to Kelly, she should be able to send you a copy within the next few days. Alison

From: Dave A. Lansbury [mailto:LansburyD@dnr.sc.gov]
Sent: Friday, May 18, 2007 3:46 PM

To: Alison Guth

Subject: RE: Downstream flow assessment and focus group

Alison,
would you be willing to send me a copy fo the survey forms that participants are to fill out....I'm just curious
as to the questions and format of the survey.

thanks,
David Lansbury

From: Alison Guth [mailto:Alison.Guth@KleinschmidtUSA.com]
Sent: Friday, May 11, 2007 4:34 PM

To: Dave A. Lansbury

Subject: Downstream flow assessment and focus group

Hello Mr. Lansbury,

| was informed that you have an interest in participating in next week's downstream flow activities for the
Saluda Hydro Relicensing. | have sent you two letters addressing the focus group and the downstream
flow assessment via snail mail, however | was unsure if | had the correct mailing address for you.
Subsequently, | have attached copies of the letters below, just in case you do not receive the hard copies.
Thanks, and contact me if you have any questions. Alison

<<flow assessment letters - lansbury.doc>> <<Focus Group Letters 2 - Lansbury.doc>>

Alison Guth
Licensing Coordinator

Kleinschmidt Associates
101 Trade Zone Drive
Suite 21A

11/7/2007
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West Columbia, SC 29170
P: (803) 822-3177

F: (803) 822-3183
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Kacie Jensen

From: Alison Guth
Sent: Tuesday, May 15, 2007 1:42 PM
To: Alison Guth; 'Alex Harmon (aharmon@Ipagroup.com)'; 'Dee Dee Simmons '; 'John Frick’;

‘Linda Schneider '; 'Phil Hamby '; 'Regis Parsons (rparsons12@alltel.net)’; 'Winward point
Yacht Club '; 'Van Hoffman'; Alan Stuart; 'Amanda Hill'; 'Bill Argentieri'; 'Carl Sundius'; 'David
Hancock’; 'Dick Christie'; ‘Jennifer O'Rourke'; '‘John Frick'; 'Joy Downs'; '‘Randy Mahan'; 'Rhett
Bickley'; 'Ron Ahle'; 'Ronald Scott’; 'Roy Parker'; 'Sheri Armstrong '; 'Steve Bell'; 'Suzanne
Rhodes'; 'Synithia Williams'; "'Tom Ruple'; 'Tommy Boozer'; 'Tony Bebber'; 'J. Ryan’;
jlesliejr@bellsouth.net’; 'Bill. walker@mail.house.gov'; 'vmhamby@gwm.sc.edu'; 'msmith35
@sc.rr.com'; 'Fran. Trapp@usdoj.gov'; 'bill2sail@hotmail.com’

Subject: May 24th Lake and Land TWC meeting

Hello all,

Just a reminder that we will be having a Lake and Land Management meeting to discuss Two Bird cove and shoreline
management issues next Thursday (May 24th) at 1:00 pm at the SCE&G offices at Carolina Research Park. If you have
not already done so, please RSVP by Friday. Feel free to contact me with any questions that you may have. Thanks,
Alison

From: Alison Guth
Sent: Tuesday, May 01, 2007 4:23 PM
To: Alison Guth; 'Alex Harmon (aharmon@Ipagroup.com)'; 'Dee Dee Simmons '; 'John Frick'; 'Linda Schneider '; 'Phil Hamby '; 'Regis

Parsons (rparsons12@alltel.net)'; 'Winward point Yacht Club '; Van Hoffman; Alan Stuart; Alison Guth; Amanda Hill; Bill
Argentieri; Carl Sundius; David Hancock; Dick Christie; Jennifer O'Rourke; John Frick; Joy Downs; Randy Mahan; Rhett Bickley;
Ron Ahle; Ronald Scott; Roy Parker; Sheri Armstrong ; Steve Bell; Suzanne Rhodes; Synithia Williams; Tom Ruple; Tommy
Boozer; Tony Bebber; 'J. Ryan'; 'jlesliejr@bellsouth.net'; 'Bill.walker@mail.house.gov'; 'vmhamby@gwm.sc.edu'

Subject: Lake and Land TWC - Presentations & Two Bird Cove Discussions

When: Thursday, May 24, 2007 1:00 PM-6:00 PM (GMT-05:00) Eastern Time (US & Canada).
Where: Carolina Reseach Park (directions attached below)

Hello All,

Well, after much discussion it appears that the best meeting date for the next Lake and Land TWC is May 24th. In the
interest of fairness to all of the individuals involved we have compromised to begin this particular meeting at 1:00 in
the afternoon. The agenda will consist of the following: Presentations from 1:00 pm to 3:00 pm by Dee Dee Simmons
and John Frick on how back property owners in exchange for access to the lake can design low impact projects that
will ensure long term protection of lake's shoreline. Discussions on Two Bird Cove will begin at 3:00 pm. 1 will send
out a more formal agenda closer to the date of the meeting. Unfortunately the Training Center is booked for the day of
the meeting, so we will be having the meeting at the SCE&G offices at Carolina Research Park, directions attached
below. Please RSVP for this meeting. Thanks, Alison

<< File: Carolina Research Park - Directions.doc >>
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Kacie Jensen

From: Dave Anderson
Sent: Thursday, May 03, 2007 9:23 AM
To: "Tony Bebber’; Alison Guth

Cc: ‘Van Hoffman'; 'Bill Marshall’; 'David Hancock'; 'Dick Christie'; 'George Duke'; Jennifer Summerlin;
‘Joy Downs'; Kelly Maloney; 'Lee Barber’; '‘Malcolm Leaphart'; Marty Phillips; 'Patrick Moore'; 'Steve
Bell'; 'Tim Vinson'; 'Tommy Boozer'

Subject: RE: Results of Lake Murray Assoc. survey of adjacent landowners
Joy,
If you're ok with the copy of the report that you gave me, then | can scan it in and post it to the website.

Dave

From: Tony Bebber [mailto:tbebber@scprt.com]

Sent: Thursday, May 03, 2007 8:03 AM

To: Dave Anderson; Alison Guth

Cc: Van Hoffman; Bill Marshall; David Hancock; Dick Christie; George Duke; Jennifer Summerlin; Joy
Downs; Kelly Maloney; Lee Barber; Malcolm Leaphart; Marty Phillips; Patrick Moore; Steve Bell; Tim
Vinson; Tommy Boozer; Tony Bebber

Subject: Results of Lake Murray Assoc. survey of adjacent landowners

I could not find on the relicensing website the results of the LMA survey as discussed recently when
reviewing the Recreation Assessment. Can you provide me a copy or post and notify? If it is to be a part
of the data we are using to plan recreation improvements, we all need to see it. Descriptions of the
methodology would help too.

Thanks,

Tony Bebber, AICP

Planning Manager, Recreation, Planning & Engineering Office
SC Department of Parks, Recreation & Tourism

1205 Pendleton Street

Columbia, SC 29201

Phone 803-734-0189

Fax 803-734-1042

tbebber@scprt.com

Shaping & Sharing a Better South Carolina

websites: www.DiscoverSouthCarolina.com www.SouthCarolinaParks.com www.SCTrails.net

10/22/2007
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Kacie Jensen

From: Tony Bebber [tbebber@scprt.com]
Sent: Thursday, May 03, 2007 9:03 AM
To: Dave Anderson; Alison Guth

Cc: Van Hoffman; Bill Marshall; David Hancock; Dick Christie; George Duke; Jennifer Summerlin; Joy
Downs; Kelly Maloney; Lee Barber; Malcolm Leaphart; Marty Phillips; Patrick Moore; Steve Bell;
Tim Vinson; Tommy Boozer; Tony Bebber

Subject: Results of Lake Murray Assoc. survey of adjacent landowners

| could not find on the relicensing website the results of the LMA survey as discussed recently when reviewing the
Recreation Assessment. Can you provide me a copy or post and notify? If it is to be a part of the data we are
using to plan recreation improvements, we all need to see it. Descriptions of the methodology would help too.

Thanks,

Tony Bebber, Aicp

Planning Manager, Recreation, Planning & Engineering Office
SC Department of Parks, Recreation & Tourism

1205 Pendleton Street

Columbia, SC 29201

Phone 803-734-0189

Fax 803-734-1042

tbebber@scprt.com
Shaping & Sharing a Better South Carolina

websites: www.DiscoverSouthCarolina.com www.SouthCarolinaParks.com www.SCTrails.net

10/22/2007
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Kacie Jensen

From: Tony Bebber [tbebber@scprt.com]
Sent: Tuesday, May 01, 2007 10:30 AM

To: Alan Stuart; bellsteve9339@bellsouth.net; Alison Guth; aharmon@Ipagroup.com; Dee Dee
Simmons ; John Frick; Linda Schneider ; Phil Hamby ; rparsons12@alltel.net; Winward point Yacht
Club ; Van Hoffman; Alison Guth; Amanda Hill; BARGENTIERI@scana.com; Carl Sundius; David
Hancock; Dick Christie; Jennifer O'Rourke; John Frick; Joy Downs; RMAHAN@scana.com; Rhett
Bickley; Ron Ahle; Ronald Scott; Roy Parker; Sheri Armstrong ; Suzanne Rhodes; Synithia
Williams; Tom Ruple; Tommy Boozer; J. Ryan

Subject: RE: May 9th Meeting Date - discussion on Two Bird Cove

It seems the meeting next week is how planned and not just being considered. I'm glad to hear that no decisions
will be made since several of us, including me, have noted that we will not be present. | hope there is a good
summary. | agree with Steve that this is part of the overall rebalancing discussion — especially if we are going to
ask FERC to change the designation.

When are next meetings planned so | can get them on my schedule?

Tony Bebber, AICP

Planning Manager, Recreation, Planning & Engineering Office
SC Department of Parks, Recreation & Tourism

1205 Pendleton Street

Columbia, SC 29201

Phone 803-734-0189

Fax 803-734-1042

tbebber@scprt.com

Shaping & Sharing a Better South Carolina

websites: www.DiscoverSouthCarolina.com www.SouthCarolinaParks.com www.SCTrails.net

From: Alan Stuart [mailto:Alan.Stuart@KleinschmidtUSA.com]

Sent: Monday, April 30, 2007 9:40 PM

To: bellsteve9339@bellsouth.net; Alison Guth; aharmon@Ipagroup.com; Dee Dee Simmons ; John Frick; Linda
Schneider ; Phil Hamby ; rparsons12@alltel.net; Winward point Yacht Club ; Van Hoffman; Alison Guth; Amanda
Hill; BARGENTIERI@scana.com; Carl Sundius; David Hancock; Dick Christie; Jennifer O'Rourke; John Frick; Joy
Downs; RMAHAN@scana.com; Rhett Bickley; Ron Ahle; Ronald Scott; Roy Parker; Sheri Armstrong ; Suzanne
Rhodes; Synithia Williams; Tom Ruple; Tommy Boozer; Tony Bebber; J. Ryan

Subject: RE: May 9th Meeting Date - discussion on Two Bird Cove

Steve,

| disagree, we need to hear all of the issues from all parties prior to making decisions on rebalancing. If we
rebalance first then listen to the concerns raised by those involved would be premature at this point. We need to
have this information and it heard from all parties first. | don't think any decisions will be made at the meeting
regarding the designations, just open discussions/presentations on the issues from all parties.

| believe Tommy and Randy are working on the fringland issue and this will also be heard before rebalancing.

Thanks...Alan

From: bellsteve9339@bellsouth.net [mailto:bellsteve9339@bellsouth.net]

11/7/2007
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Sent: Mon 4/30/2007 8:21 PM

To: Alison Guth; aharmon@Ipagroup.com; Dee Dee Simmons ; John Frick; Linda Schneider ; Phil Hamby ;
rparsons12@alltel.net; Winward point Yacht Club ; Van Hoffman; Alan Stuart; Alison Guth; Amanda Hill;
BARGENTIERI@scana.com; Carl Sundius; David Hancock; Dick Christie; Jennifer O'Rourke; John Frick; Joy
Downs; RMAHAN@scana.com; Rhett Bickley; Ron Ahle; Ronald Scott; Roy Parker; Sheri Armstrong ; Suzanne
Rhodes; Synithia Williams; Tom Ruple; Tommy Boozer; Tony Bebber; J. Ryan

Subject: Re: May 9th Meeting Date - discussion on Two Bird Cove

Alison- | think thisistoo short of notice to deal with the Two Bird Cove and Hurricane Cove issue. Next week is not a good
time for me. Before discussing the designation issue we need to determine how these properties fit in to the re-balancing
efforts. | asked awhile back that we discuss SCE& G's policy of requiring back property owners to purchase fringelands in
order to quality for docks. | would suggest we include that issue on the agenda instead. Thanks- Steve 730-8121

>

>
> From: "Alison Guth" <Alison.Guth@KeinschmidtUSA.com>
> Date: 2007/04/30 Mon PM 01:37:56 EDT

> To: <aharmon@lI pagroup.com>>,

>  "DeeDee Simmons" <dsimmons@thefittscompany.com>,
"John Frick" <jsfrick@mindspring.com>,

"Linda Schneider " <wendy0815@sc.rr.com>,

"Phil Hamby " <pavhamby@earthlink.net>,
<rparsonsl2@alltel.net>,

"Winward point Yacht Club " <commodore@windwardpoint.org>,
"Van Hoffman" <vhoffman@scana.com>,

"Alan Stuart" <alan.stuart@kleinschmidtusa.com>,
"Alison Guth" <alison.guth@kleinschmidtusa.com>,
"Amanda Hill" <amanda_hill @fws.gov>,

"Bill Argentieri" <bargentieri @scana.com>,

"Carl Sundius' <csundius@sc.rr.com>,

"David Hancock™" <dhancock@scana.com>,

"Dick Christie" <dchristie@infoave.net>,

"Jennifer O'Rourke" <jenno@scwf.org>,

"John Frick" <jsfrick@mindspring.com>,

"Joy Downs' <elymay2@aol.com>,

"Randy Mahan" <rmahan@scana.com>,

"Rhett Bickley" <rbickley@lex-co.com>,

"Ron Ahle" <ahler@dnr.sc.gov>,

"Ronald Scott" <rscott@Ilex-co.com>,

"Roy Parker" <royparker38@earthlink.net>,

"Sheri Armstrong " <sarmstrong@l ex-co.com>,

"Steve Bell" <bellsteve9339@bel | south.net>,

"Suzanne Rhodes" <suzrhodes@juno.com>,
"SynithiaWilliams" <swilliams@lex- co.com>,

"Tom Ruple" <truple@sc.rr.com>,

"Tommy Boozer" <tboozer@scana.com>,

"Tony Bebber" <tbebber@scprt.com>,

"J. Ryan" <JRyan@centralmidlands.org>

> Subject: May 9th Meeting Date - discussion on Two Bird Cove
>

VVVVVVVVVVVVVVVVVVVYVVVVVYVYVYVYVYV

> Hello All,

>

> | know that thisis short notice, but we were considering holding alL ake

> and Land Management TWC on Wednesday, May 9th. We would like to allot
> this time to discuss Two Bird Cove and Hurricane Cove, as well as hear

> presentations from Dee Dee Simmons and John Frick. It isimportant that

> this meeting be scheduled when those involved with Two Bird Cove and the

> Yacht Clubs involved are able to be in attendance. If you are free,

> please keep your schedules open for this date and | will send out a

> final meeting notice by Wednesday, if you are not available, please
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> email me as soon as possible so that | know what our attendance would
> |ook like for that date and if it would need to be rescheduled. Thanks,
> Alison

>

> Alison Guth

> Licensing Coordinator

> Kleinschmidt Associates

> 101 Trade Zone Drive

> Suite 21A

> West Columbia, SC 29170

> P: (803) 822-3177

> F: (803) 822-3183

>

>
>
>
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Kacie Jensen

From: bellsteve9339@bellsouth.net
Sent: Monday, April 30, 2007 8:21 PM
To: Alison Guth; aharmon@Ipagroup.com; Dee Dee Simmons ; John Frick; Linda Schneider ; Phil

Hamby ; rparsons12@alltel.net; Winward point Yacht Club ; Van Hoffman; Alan Stuart; Alison
Guth; Amanda Hill; BARGENTIERI@scana.com; Carl Sundius; David Hancock; Dick Christie;
Jennifer O'Rourke; John Frick; Joy Downs; RMAHAN@scana.com; Rhett Bickley; Ron Ahle;
Ronald Scott; Roy Parker; Sheri Armstrong ; Suzanne Rhodes; Synithia Williams; Tom Ruple;
Tommy Boozer; Tony Bebber; J. Ryan

Subject: Re: May 9th Meeting Date - discussion on Two Bird Cove

Alison- | think this is too short of notice to deal with the Two Bird Cove and Hurri cane
Cove issue. Next week is not a good time for ne. Before discussing the designation issue
we need to determ ne how these properties fit in to the re-balancing efforts. | asked a
whi |l e back that we discuss SCE&G s policy of requiring back property owners to purchase
fringelands in order to quality for docks. |I would suggest we include that issue on the
agenda i nstead. Thanks-- Steve 730-8121

>

From "Alison Guth" <Alison. Gut h@l ei nschm dt USA. con®
Dat e: 2007/04/30 Mon PM 01: 37: 56 EDT
To: <ahar non@ pagr oup. con®,
"Dee Dee Sinmons " <dsinmons@ hefittsconpany. conp,
"John Frick" <jsfrick@r ndspring. con,
"Li nda Schnei der " <wendy0815@&c.rr.conp,
"Phil Hamby " <pavhanmby@art hlink. net >,
<rparsonsl2@l ltel.net>,
"Wnward point Yacht Cub " <commpbdore@i ndwar dpoi nt. or g>,
"Van Hof f man" <vhoffman@cana. conp,
"Alan Stuart" <al an.stuart @l ei nschmi dtusa. conp,
"Alison Guth" <alison. guth@l ei nschni dtusa. conp,
"Amanda H I1" <amanda_hill @ws. gov>,
"Bill Argentieri" <bargentieri @cana.conp,
“Carl Sundius" <csundius@c.rr.conp,
"Davi d Hancock" <dhancock@cana. conp,
"Dick Christie" <dchristie@ nfoave. net >,
"Jenni fer O Rourke" <jenno@cw .org>,
"John Frick" <jsfrick@r ndspring.conp,
"Joy Downs" <el ymay2@ol . conp,
"Randy Mahan" <rmahan@cana. conp,
"Rhett Bickley" <rbickley@ ex-co.conp,
"Ron Ahl e" <ahl er @nr. sc. gov>,
"Ronal d Scott" <rscott@ ex-co.conp,
"Roy Parker" <royparker38@arthlink. net>,
"Sheri Arnstrong " <sarmnstrong@ ex-co. conp,
"Steve Bell" <bellsteve9339@el | sout h. net >,
"Suzanne Rhodes" <suzrhodes@ uno. conp,
"Synithia WIlianms" <swillianms@ ex-co. conp,
"Tom Rupl e" <truple@c.rr.conp,
"Tonmy Boozer" <tboozer @cana. conp,
"Tony Bebber" <tbebber @cprt.conp,
"J. Ryan" <JRyan@entral ni dl ands. org>
Subj ect: May 9th Meeting Date - discussion on Two Bird Cove

Hello All,

I know that this is short notice, but we were considering holding a
Lake and Land Managenent TWC on Wednesday, May 9th. W would like to
allot this time to discuss Two Bird Cove and Hurricane Cove, as well
as hear presentations from Dee Dee Simons and John Frick. It is

i mportant that this nmeeting be schedul ed when those involved with Two
Bird Cove and the Yacht Cl ubs involved are able to be in attendance.

1

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVYVYV



VVVVVVVVVVVVVVYVYVVYV

If you are free, please keep your schedul es open for this date and
will send out a final meeting notice by Wednesday, if you are not
avai |l abl e, please email nme as soon as possible so that | know what our
attendance would | ook like for that date and if it would need to be
reschedul ed. Thanks, Alison

Alison Guth

Li censi ng Coor di nat or

Kl ei nschm dt Associ at es
101 Trade Zone Drive
Suite 21A

West Col unbi a, SC 29170
P: (803) 822-3177

F. (803) 822-3183
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Kacie Jensen

From: pavhamby@earthlink.net
Sent: Tuesday, May 01, 2007 11:49 AM
To: Alison Guth

Cc: Alan Stuart; RMAHAN@scana.com; Tommy Boozer; David Hancock; Van Hoffman;
BARGENTIERI@scana.com

Subject: RE: May 9th Meeting Date - discussion on Two Bird Cove

Alison:

Thanks for working with us on this particular meeting's date. The 24th can work for me, but it still works so much better for me
(and other land owners with dayjobs) to meet during the evenings. For each meeting like this that | attend, | have to request
annual leave from work and accordingly take time off from work. (While one can provide input at the public quarterlys, it
seems these meetings are more of reports of what has already been decided. The main decisions and TWO-WAY
communication opportunities appear to mostly take place in the RCGs and TWCs.)

It obviously is important enough for me to attend, but to get involved like I'd like to - | don't feel | get the same reasonable
open opportunity to attend as your regular attendees who do this as part of their dayjob or are unemployed/retirees who
attend "representing” certain special interests. (Note that blanket associations should not be considered "the voice" of all or a
majority of lake property owners/constituents).

The back property owners have a huge stake in what ultimately is mandated as far as reliscensing goes, but it appears that
our input does not receive the same amount of precedent as other interests.

Phil Hamby

227 Harbor Heights Drive
Lexington, SC 29072
359-3729 hm

p.s. Please add this email to your public input files. Thank you.

From: Alison Guth

Sent: May 1, 2007 10:16 AM

To: pavhamby@earthlink.net

Subject: RE: May 9th Meeting Date - discussion on Two Bird Cove

Hey Phil,

| am working on that as we speak. Neither Linda Schneider, nor Ellis Harmon can make it that day
either. Would the morning of May 24th work for you?

From: pavhamby@earthlink.net [mailto:pavhamby@earthlink.net]

Sent: Tuesday, May 01, 2007 10:12 AM

To: Alison Guth

Cc: Alan Stuart; RMAHAN@scana.com; Tommy Boozer; David Hancock; Van Hoffman;
BARGENTIERI@scana.com

Subject: Re: May 9th Meeting Date - discussion on Two Bird Cove

Alison:

Unfortunately, this is too short of notice for me as well. | will be out of town on business with others in my
office.

This issue is important to me as well as other landowners associated with this cove area. Can this be
rescheduled to include enough notice for us to ask for time off from work or better still, during the evening so
that we won't have conflicts with work? (I could make it May 9 - just during the evening - (preferably starting
at 7pm, but could work out 6pm if necessary.)
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Please follow up with me to let me know what ya'll decide to do.

Thanks-

Phil Hamby
734-0139 wk
359-3729 hm

----- Original Message-----

From: Alison Guth

Sent: Apr 30, 2007 1:37 PM

To: aharmon@lpagroup.com, Dee Dee Simmons, John Frick , Linda Schneider , Phil Hamby ,
rparsons12@alltel.net, Winward point Yacht Club, Van Hoffman , Alan Stuart , Alison Guth , Amanda
Hill , Bill Argentieri, Carl Sundius , David Hancock , Dick Christie , Jennifer O'Rourke , John Frick ,
Joy Downs , Randy Mahan , Rhett Bickley , Ron Ahle , Ronald Scott , Roy Parker , Sheri Armstrong ,
Steve Bell, Suzanne Rhodes , Synithia Williams , Tom Ruple , Tommy Boozer , Tony Bebber , "J.
Ryan"

Subject: May 9th Meeting Date - discussion on Two Bird Cove

Hello All,

I know that this is short notice, but we were considering holding a Lake and Land
Management TWC on Wednesday, May 9th. We would like to allot this time to discuss
Two Bird Cove and Hurricane Cove, as well as hear presentations from Dee Dee Simmons
and John Frick. It is important that this meeting be scheduled when those involved with
Two Bird Cove and the Yacht Clubs involved are able to be in attendance. If you are free,
please keep your schedules open for this date and | will send out a final meeting notice by
Wednesday, if you are not available, please email me as soon as possible so that | know
what our attendance would look like for that date and if it would need to be rescheduled.
Thanks, Alison

Alison Guth

Licensing Coordinator
Kleinschmidt Associates
101 Trade Zone Drive
Suite 21A

West Columbia, SC 29170
P: (803) 822-3177

F: (803) 822-3183
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Kacie Jensen

From: Vicki M. Hamby [vmhamby@gwm.sc.edu]

Sent: Tuesday, May 01, 2007 11:03 AM

To: Alison Guth

Subject: Fwd: Re: May 9th Meeting Date - discussion on Two Bird Cove

Alison,

This was forwarded to me and I am interested in being a part of any Lake and Land Management
['WC discussions related to Two Bird Cove/Hurrican Cove. May 9 is too short of notice for me to
attend. As you mentioned, "I# is important that this meeting be scheduled when those involved with Two Bird

Cove and the Yacht Clubs involved are able to be in attendance.” 1 would ask that you please consider
scheduling this meeting in the eatly evening when it does not conflict with the business/work houts.

I would appreciate being kept abreast of when this topic IS scheduled for discussion.
Thank you,

Vicki Hamby
vmhambv(@sc.edu

————— Original Message-----

From: Alison Guth

Sent: Apr 30, 2007 1:37 PM

To: aharmon@lpagroup.com, Dee Dee Simmons , John Frick , Linda Schneider , Phil Hamby ,
rparsons12@alltel.net, Winward point Yacht Club , Van Hoffman , Alan Stuart , Alison Guth , Amanda
Hill , Bill Argentieri , Catl Sundius , David Hancock , Dick Christie , Jennifer O'Rourke , John Frick , Joy
Downs, Randy Mahan , Rhett Bickley,, Ron Ahle , Ronald Scott , Roy Parker , Sheri Armstrong , Steve
Bell, Suzanne Rhodes , Synithia Williams , Tom Ruple , Tommy Boozer , Tony Bebber , "J. Ryan"
Subject: May 9th Meeting Date - discussion on Two Bird Cove

Hello All,

I know that this is short notice, but we were considering holding a Lake and Land Management TWC on
Wednesday, May 9th. We would like to allot this time to discuss Two Bird Cove and Hurricane Cove, as
well as hear presentations from Dee Dee Simmons and John Frick. It is important that this meeting be
scheduled when those involved with Two Bird Cove and the Yacht Clubs involved are able to be in
attendance. If you are free, please keep your schedules open for this date and | will send out a final
meeting notice by Wednesday, if you are not available, please email me as soon as possible so that |
know what our attendance would look like for that date and if it would need to be rescheduled. Thanks,
Alison

Alison Guth
Licensing Coordinator

Kleinschmidt Associates
101 Trade Zone Drive

Suite 21A

West Columbia, SC 29170
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P: (803) 822-3177
F: (803) 822-3183
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Kacie Jensen

From: pavhamby@earthlink.net
Sent: Tuesday, May 01, 2007 10:12 AM
To: Alison Guth

Cc: Alan Stuart; RMAHAN@scana.com; Tommy Boozer; David Hancock; Van Hoffman;
BARGENTIERI@scana.com

Subject: Re: May 9th Meeting Date - discussion on Two Bird Cove

Alison:
Unfortunately, this is too short of notice for me as well. | will be out of town on business with others in my office.

This issue is important to me as well as other landowners associated with this cove area. Can this be rescheduled to include
enough notice for us to ask for time off from work or better still, during the evening so that we won't have conflicts with work?
(I could make it May 9 - just during the evening - (preferably starting at 7pm, but could work out 6pm if necessary.)

Please follow up with me to let me know what ya'll decide to do.

Thanks-

Phil Hamby
734-0139 wk
359-3729 hm

————— Original Message-----

From: Alison Guth

Sent: Apr 30, 2007 1:37 PM

To: aharmon@I|pagroup.com, Dee Dee Simmons, John Frick , Linda Schneider , Phil Hamby , rparsons12@alltel.net,
Winward point Yacht Club , Van Hoffman , Alan Stuart , Alison Guth , Amanda Hill , Bill Argentieri, Carl Sundius ,
David Hancock , Dick Christie , Jennifer O'Rourke , John Frick , Joy Downs , Randy Mahan , Rhett Bickley , Ron
Ahle , Ronald Scott , Roy Parker , Sheri Armstrong, Steve Bell , Suzanne Rhodes , Synithia Williams , Tom Ruple ,

Tommy Boozer, Tony Bebber , "J. Ryan"
Subject: May 9th Meeting Date - discussion on Two Bird Cove

Hello All,

| know that this is short notice, but we were considering holding a Lake and Land Management TWC on
Wednesday, May 9th. We would like to allot this time to discuss Two Bird Cove and Hurricane Cove, as
well as hear presentations from Dee Dee Simmons and John Frick. It is important that this meeting be
scheduled when those involved with Two Bird Cove and the Yacht Clubs involved are able to be in
attendance. If you are free, please keep your schedules open for this date and | will send out a final
meeting notice by Wednesday, if you are not available, please email me as soon as possible so that |
know what our attendance would look like for that date and if it would need to be rescheduled. Thanks,
Alison

Alison Guth

Licensing Coordinator
Kleinschmidt Associates
101 Trade Zone Drive
Suite 21A

West Columbia, SC 29170
P: (803) 822-3177

F: (803) 822-3183
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Kacie Jensen

From: Alan Stuart
Sent: Monday, April 30, 2007 9:40 PM

To: bellsteve9339@bellsouth.net; Alison Guth; aharmon@Ipagroup.com; Dee Dee Simmons ; John
Frick; Linda Schneider ; Phil Hamby ; rparsons12@alltel.net; Winward point Yacht Club ; Van
Hoffman; Alison Guth; Amanda Hill; BARGENTIERI@scana.com; Carl Sundius; David Hancock;
Dick Christie; Jennifer O'Rourke; John Frick; Joy Downs; RMAHAN@scana.com; Rhett Bickley;
Ron Ahle; Ronald Scott; Roy Parker; Sheri Armstrong ; Suzanne Rhodes; Synithia Williams; Tom
Ruple; Tommy Boozer; Tony Bebber; J. Ryan

Subject: RE: May 9th Meeting Date - discussion on Two Bird Cove

Steve,

| disagree, we need to hear all of the issues from all parties prior to making decisions on rebalancing. If we
rebalance first then listen to the concerns raised by those involved would be premature at this point. We need to
have this information and it heard from all parties first. | don't think any decisions will be made at the meeting
regarding the designations, just open discussions/presentations on the issues from all parties.

| believe Tommy and Randy are working on the fringland issue and this will also be heard before rebalancing.

Thanks...Alan

From: bellsteve9339@bellsouth.net [ mailto:bellsteve9339@bellsouth.net]

Sent: Mon 4/30/2007 8:21 PM

To: Alison Guth; aharmon@Ipagroup.com; Dee Dee Simmons ; John Frick; Linda Schneider ; Phil Hamby ;
rparsons12@alltel.net; Winward point Yacht Club ; Van Hoffman; Alan Stuart; Alison Guth; Amanda Hill;
BARGENTIERI@scana.com; Carl Sundius; David Hancock; Dick Christie; Jennifer O'Rourke; John Frick; Joy
Downs; RMAHAN@scana.com; Rhett Bickley; Ron Ahle; Ronald Scott; Roy Parker; Sheri Armstrong ; Suzanne
Rhodes; Synithia Williams; Tom Ruple; Tommy Boozer; Tony Bebber; J. Ryan

Subject: Re: May 9th Meeting Date - discussion on Two Bird Cove

Alison- | think thisistoo short of notice to deal with the Two Bird Cove and Hurricane Cove issue. Next week is not agood
time for me. Before discussing the designation issue we need to determine how these propertiesfit in to the re-balancing
efforts. | asked awhile back that we discuss SCE& G's policy of requiring back property owners to purchase fringelandsin
order to quality for docks. | would suggest we include that issue on the agenda instead. Thanks-- Steve 730-8121

>

>
> From: "Alison Guth" <Alison.Guth@K |einschmidtUSA.com>

> Date: 2007/04/30 Mon PM 01:37:56 EDT

> To: <aharmon@I pagroup.com>,

> "Dee Dee Simmons " <dsimmons@thefittscompany.com>,

"John Frick" <jsfrick@mindspring.com>,

"Linda Schneider " <wendy0815@sc.rr.com>,

"Phil Hamby " <pavhamby@earthlink.net>,
<rparsonsl2@alltel.net>,

"Winward point Y acht Club " <commodore@windwardpoint.org>,
"Van Hoffman" <vhoffman@scana.com>,

"Alan Stuart" <alan.stuart@kl einschmidtusa.com>,

"Alison Guth" <alison.guth@kleinschmidtusa.com>,

"Amanda Hill" <amanda_hill@fws.gov>,

"Bill Argentieri" <bargentieri @scana.com>,

"Carl Sundius" <csundius@sc.rr.com>,

"David Hancock" <dhancock@scana.com>,

VVVVVVVVVYVVYV
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"Dick Christie" <dchristie@infoave.net>,

"Jennifer O'Rourke" <jenno@scwf.org>,

"John Frick" <jsfrick@mindspring.com>,

"Joy Downs' <elymay2@aol.com>,

"Randy Mahan" <rmahan@scana.com>,

"Rhett Bickley" <rbickley@lex-co.com>,

"Ron Ahle" <ahler@dnr.sc.gov>,

"Ronald Scott" <rscott@Iex-co.com>,

"Roy Parker" <royparker38@earthlink.net>,

"Sheri Armstrong " <sarmstrong@l ex-co.com>,

"Steve Bell" <bellsteve9339@bel | south.net>,

"Suzanne Rhodes" <suzrhodes@juno.com>,

"SynithiaWilliams" <swilliams@lex- co.com>,

"Tom Ruple" <truple@sc.rr.com>,

"Tommy Boozer" <tboozer@scana.com>,

"Tony Bebber" <tbebber@scprt.com>,

"J. Ryan" <JRyan@centralmidlands.org>

> Subject: May 9th Meeting Date - discussion on Two Bird Cove

>

> Hello All,

>

> | know that thisis short notice, but we were considering holding aLake
> and Land Management TWC on Wednesday, May 9th. We would like to allot
> this time to discuss Two Bird Cove and Hurricane Cove, as well as hear
> presentations from Dee Dee Simmons and John Frick. It isimportant that
> this meeting be scheduled when those involved with Two Bird Cove and the
> Yacht Clubs involved are able to be in attendance. If you are free,

> please keep your schedules open for this date and | will send out a

> final meeting notice by Wednesday, if you are not available, please

> email me as soon as possible so that | know what our attendance would
> |ook like for that date and if it would need to be rescheduled. Thanks,
> Alison

>

> Alison Guth

> Licensing Coordinator

> Kleinschmidt Associates

> 101 Trade Zone Drive

> Suite 21A

> West Columbia, SC 29170

> P: (803) 822-3177

> F: (803) 822-3183

>

VVVVVVVVVVVVVVYVVYV

>
>
>
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Kacie Jensen

From: LEAPHART,JR., MALCOLML [MALCOLML@mailbox.sc.edu]
Sent: Wednesday, April 11, 2007 2:28 PM

To: Dave Anderson; Kelly Maloney; Tony Bebber; BARGENTIERI@scana.com; Bill Marshall; Charlene
Coleman; Guy Jones; J. Hamilton Hagood; Jennifer Hand; Karen Kustafik; Kelly Maloney; Patrick
Moore

Cc: Alan Stuart; mwaddell@esri.sc.edu; Alison Guth; keithcloud@yahoo.com; dengff@aol.com

Subject: RE: Downstream Flows Study Update

Dave,

Please add Mike Waddell to the Downstream Flows Study distribution list. | am out of the state for several weeks
beginning May 10 as | noted before for the IFIM TWC. Mike will also represent TU for Downstream Flows during
that time frame for the on-site evaluations and also the expert panel, including bringing in others as needed from
the Saluda River Chapter of Trout Unlimited - such as Don Eng who has participated in the process previously.

Thanks.  Email: mwaddell @esri.sc.edu

From: Dave Anderson [mailto:Dave.Anderson@KleinschmidtUSA.com]

Sent: Wed 4/11/2007 1:41 PM

To: Kelly Maloney; Tony Bebber; Bill Argentieri; Bill Marshall; Charlene Coleman; Dave Anderson; Guy Jones; J.
Hamilton Hagood; Jennifer Summerlin; Karen Kustafik; Kelly Maloney; LEAPHART,JR., MALCOLML; Patrick Moore
Cc: Alan Stuart

Subject: RE: Downstream Flows Study Update

| just wanted to send a quick note to remind everyone that Kelly is waiting on nearly everyone to respond about
possible meeting dates next week to have a focus group (17th, 18th, or morning of 20th). We are also looking to
have the on-site evaluation the week of May 14 and need to know if this is doable.

Dave

-----Original Message-----
From: Kelly Maloney
Sent: Friday, April 06, 2007 2:16 PM

To: Tony Bebber; Bill Argentieri; Bill Marshall; Charlene Coleman; Dave Anderson; Guy Jones; J. Hamilton Hagood; Jennifer Summerlin;
Karen Kustafik; Kelly Maloney; Malcolm Leaphart; Patrick Moore

Cc: Alan Stuart
Subject: Downstream Flows Study Update

Downstream Flows TWC,

Good afternoon. | hope this email finds you well. As several of you have posed questions and inquiries as
to the status of the Downstream Recreation Flow Assessment, we thought we would provide a progress
report. | have provided an update below on the various phases outlined in the Downstream Recreation
Flow Assessment Study Plan:

Phase | - Literature Review and Desktop Analysis

This component of the study is ongoing and will continue through the duration. So far, we have
compiled a fair amount of literature pertaining to recreation on the lower Saluda River including the
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Three Rivers Greenway Plan, South Carolina Statewide Comprehensive Outdoor Recreation Plan
(SCORP), the Lower Saluda Scenic River Corridor Plan and Update, the Draft 2006 Saluda
Recreation Assessment, and lower Saluda River creel surveys. In addition, we have collected
hydrologic data from the USGS.

Phase Il — Focus Group and Field Reconnaissance

Expert Panel Focus Group - We would like to schedule this fairly soon as input received during the
focus group will help us to determine what flows should be evaluated during the on-site
reconnaissance. The members of the Downstream Flows TWC, and additional experienced
recreational users and resources experts, as needed, will comprise the focus group. Please provide
information regarding your availability for a focus group meeting on the afternoon or evening or April
17, the afternoon or evening of April 18 or the morning of April 20. Please also provide any
suggestions you may have for additional individuals who should be invited to participate in the focus
group panel.

Expert Panel On-site Evaluation — We would also like to schedule this effort soon. We are
tentatively looking at the week of May 14 through May 20. We anticipate that this will be a
combination of a land and water-based reconnaissance whereby participants will engage in a variety
of activities (paddling, angling) or observe recreation sites with specific activities in mind (swimming,
rock hopping) to provide input on the appropriateness of each flow level for the specific activity in
which that individual is participating or observing. There will be three flows provided which will be
discussed and finalized during the expert panel focus group. Tentatively, we anticipate requesting a
flow of 1,000 cfs or less (indicated in TWC meeting notes as being most appropriate for boating,
swimming, rock hopping and wade angling), a flow of 2,500 cfs (indicated in TWC meeting notes as
being most appropriate for boating, tubing and bank angling), and a flow of 5,000 cfs (indicated in
TWC meeting notes and American Whitewater as most appropriate for whitewater paddling).

Rate of Change Video Documentation - A high flow rate of change event (18,000 cfs) was video
documented on January 31, 2007. The surveyor was stationed at Mill Race rapids from
approximately 7:00 am to about 12:30 pm to capture both the water rise and a duration of maximum
stage

Phase |ll — Field Data Collection

Level Logger Deployment and Data Collection - The level loggers, which record the stage (in feet)
and temperature every minute, were deployed at the 8 sites detailed in the study plan. The level
loggers were installed during the week of January 15 and removed during the week of February 19.
Data was collected from January 22 through February 22 and includes the following flow events:

Monday, January 22 — 12,000 cfs — 5:49 AM
Tuesday, January 23 — 10,000 cfs — 5:56 AM
Wednesday, January 24 — 8,000 cfs — 5:49 AM
Tuesday, January 30 — 14,000 cfs — 6:11 AM
Wednesday, January 31 — 18,000 cfs— 6:10 AM
Thursday, February 1 — 16,000 cfs — 6:10 AM
Tuesday, February 6 — 14,000 cfs — 5:00 AM
Tuesday, February 6 — 1,000 cfs — 6:00 PM
Wednesday, February 7 — 2,000 cfs —5:55 PM
Thursday, February 8 — 3,000 cfs — 3:55 AM
Tuesday, February 13 — 4,000 cfs — 6:03 AM
Wednesday, February 14 — 5,000 cfs — 5:00 PM
Thursday, February 15— 6,000 cfs — 4:00 AM

Level Logger Analysis - Analysis of the level logger data, in conjunction with USGS hydrologic data,
as per the study plan is ongoing.

11/7/2007



RE: Downstream Flows Study Update Page 3 of 3

We hope that this helps to clarify the status of the Downstream Recreation Flow Assessment Study Plan.
If you have any additional questions or concerns, do not hesitate to contact me or Dave Anderson.

Thank you,
Kelly Maloney
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From: Alison Guth
To: Van Hoffman; Alan Stuart; Alison Guth; Bill Argentieri; Carl Sundius;

George Duke; John Frick; Randy Mahan; Rhett Bickley; Ronald Scott;
Roy Parker; S padget; Theresa Powers; Tommy Boozer;

Subject: Economics TWC - Lake and Land Subcommittee
Start: Friday, December 14, 2007 9:30:00 AM

End: Friday, December 14, 2007 12:00:00 PM
Location: Lake Murray Training Center

Hello folks,

Hope everyone is doing well. Just a reminder that we will be having an Economics TWC sub-committee
meeting next Friday, December 14th at the Lake Murray Training Center. Tommy and David will be
presenting a re-balancing presentation and we should adjourn before lunch. Thanks! Alison

Alison Guth

Licensing Coordinator

Kleinschmidt Associates

204 Caughman Farm Lane, Suite 301

Lexington, SC 29072

Phone 803-951-2077

Fax 803-951-2124


mailto:vhoffman@scana.com
mailto:/O=KLEINSCHMIDT ASSOCIATES/OU=PITTSFIELD/CN=RECIPIENTS/CN=Alan Stuart
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mailto:bargentieri@scana.com
mailto:csundius@sc.rr.com
mailto:kayakduke@bellsouth.net
mailto:jsfrick@mindspring.com
mailto:rmahan@scana.com
mailto:rbickley@lex-co.com
mailto:rscott@lex-co.com
mailto:royparker38@earthlink.net
mailto:s.padget@saludacounty.sc.gov
mailto:tpowers@newberrycounty.net
mailto:tboozer@scana.com
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Kacie Jensen

From: Dee Dee Simmons [dsimmons@thefittscompany.com]

Sent: Thursday, January 18, 2007 9:59 AM

To: Alison Guth

Subject: Lake and Land Management Resource Conservation Group Request

Alison,

I would like to submit a request to be placed on the Lake and Land Management Resource Conservation Group. I
am a back property owner in Chapin and I am very interested in helping protect shoreline by using low density
and low impact designs.

Please let me know how I need to proceed in order to be placed in this group. You can contact me via e-mail or
you can reach me at the following numbers:

home 803-345-2129

cell 803-730-8174

Thanks,
Dee Dee Simmons

DEE DEE SIMMONS | THE FITTS COMPANY, INC
DEPARTMENTS OF GRAPHICS AND MARKETING

441 INDUSTRIAL DRIVE | LEXINGTON, SC 29072

0: 803-356-5947 | M: 803-730-8174 | F: 803-356-5987
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Kacie Jensen

Subject: Natural Resource Sub-committee

Location: Lake Murray Training Center

Start: Thu 3/1/2007 9:30 AM

End: Thu 3/1/2007 1:00 PM

Show Time As: Tentative

Recurrence: (none)

Meeting Status: Not yet responded

Required Attendees: Lake and Land - Natural Resource Values Sub Committee
Hello Folks,

Just a reminder that we will be meeting again tomorrow morning for our completion on the land rebalancing exercise with
Orbis. We will begin at 9:30, as we do not have as much to accomplish. No need to RSVP to this message. See you
tomorrow! Alison



From: Stacia Hoover

To: Alison Guth; "Van Hoffman"; Alan Stuart; "Amanda Hill"; "Andy Miller";
"Bertina Floyd"; "Bill Argentieri"; "Bill East"; "Bill Marshall"; "Bill Mathias";
"btrump@scana.com"; "Carl Sundius"; "Charlie Compton"; "Charlie Rentz";
"Chris Page"; "Daniel Tufford"; "David Allen"; "David Hancock";
"Dee Dee Simmons "; "Dick Christie"; "Don Tyler"; "George Duke";
"Gerrit Jobsis (American Rivers)"; "Hank McKellar"; "Irvin Pitts (ipitts@scprt.

com)"; "Jennifer O"Rourke"; "John Frick"; "Joy Downs"; "Kim Westbury";
"Kit Oswald "; "Larry Turner (turnerle@dhec.sc.gov)"; "Laura Boos (laura.
mccary@gmail.com)"; "Linda Lester "; "Linda Schneider "; "Mark Leao";
"Mary Kelly"; "Michael Murrell"; "Mike Duffy";

"Mike Summer (msummer@scana.com)"; "Mike Waddell"; "Parkin Hunter";
"Patricia Wendling"; "Patrick Moore"; "Phil Hamby "; "Ralph Crafton";
"Randal Shealy"; "Randy Mahan"; "Regis Parsons (rparsonsl2@alltel.net)";
"Rhett Bickley"; "Richard Kidder"; "Robert Keener (SKEENER@sc.rr.com)";
"Ron Ahle"; "Ronald Scott"; "Roy Parker"; "ryanity@scana.com";

"Sheri Armstrong "; "Steve Bell"; "Suzanne Rhodes"; "Synithia Williams";
"Theresa Powers"; "Tom Brooks"; "Tom Ruple"; "Tommy Boozer";

"Tony Bebber"; "J. Ryan"; "Alan Axson"; "Bill Brebner ";

"Charlene Coleman"; Dave Anderson; "Guy Jones"; "Jeff Duncan";
Jennifer Hand; "Jim Devereaux"; "JoAnn Butler"; "Karen Kustafik";

"Keith Ganz-Sarto"; Kelly Maloney; "Lee Barber"; "Malcolm Leaphart";
Marty Phillips; "Miriam Atria"; "Norman Ferris"; "Richard Mikell";

""Stan Jones (sjones@imichotels.net)"; "Tim Vinson";

cc: Dave Anderson;

Subject: Draft Lake Murray Permitting Handbook
Date: Tuesday, November 06, 2007 9:22:54 AM
Attachments: Permitting Handbook 2007-11-06.doc

Good morning Lake and Land Management TWC,

Please find attached the Draft Lake Murray Permitting Handbook for your review. If you have any
guestions regarding this document, please feel free to contact Alan Stuart or myself (207-487-3328) at
Kleinschmidt.

Thank you,

Stacia

Stacia Hoover, ScientistHYPERLINK "mailto:Stacia.Hoover@KleinschmidtUSA.com"

Kleinschmidt Associates

Energy & Water Resource Consultants

141 Main Street

Pittsfield, ME 04967

phone: (207) 487-3328

fax: (207) 487-3124

HYPERLINK "mailto:Stacia.Hoover@KleinschmidtUSA.com" Stacia.Hoover@KleinschmidtUSA.com
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1.0 INTRODUCTION

Work of clearing the site for the Saluda River Hydroelectric Development was started in April of 1927 under a permit granted by the Federal Power Commission to the Lexington Water Power Company.  In July of 1930 Lake Murray reached an elevation of 300 feet.  The following December, the first electric power, 10,000 kilowatts, was delivered.

At the time of its completion, Saluda Dam was the largest earth dam in cubical content for power purposes in the world.  The dam itself is 211 feet high and contains over 11 million cubic yards of material.  Lake Murray is 41 miles long and 14 miles wide at its widest point and contains 763 billion gallons of water.  It has a shoreline of approximately 650 miles including the islands.

Lake Murray experiences considerable water level fluctuations.  In the Saluda River watershed, about 75 percent of the normal rainfall comes in the first six months of the calendar year.  The lake level can reach 360 feet; however the normal high lake level is usually reached in May at about 358 feet above mean sea level.  When rainfall decreases during the summer months and the demand for power increases, the elevation begins to drop with a normal minimum of about 350 feet elevation coming in the fall of the year.

Over the years, Lake Murray has been, and still is, a major power generation source and provider of recreational and commercial resources for the residents and visitors of South Carolina.  In the late 1960’s a rapid change in the character and rate of development of the lake began to take place due primarily to Lake Murray’s close proximity to the Columbia Metropolitan area.  Today, there are numerous formal recreation sites dispersed around Lake Murray that support boat launches, marinas, boat slips, wet and dry storage, campgrounds, picnic areas, beaches, fishing areas and piers, trails, and playgrounds.  The irregular shoreline perimeter, with its numerous forested peninsulas, inlets and islands, provide excellent outdoor recreational opportunities.  The shoreline also supports many permanent residences.

As development increases, however, the very values that attract families and visitors to the lake can be threatened unless a substantial effort is made to protect the lake environment from degradation.  South Carolina Electric & Gas Company (SCE&G), as owner and Licensee of Federal Energy Regulatory Commission Project No. 516, realizes the need for formulation of rules and regulations to promote and enhance the recreational potential of Lake Murray and protect its environmental quality while continuing to use Lake Murray as a major part of SCE&G’s power production capabilities.

SCE&G manages its lands around Lake Murray according to a Shoreline Management Plan (SMP), which is designed to comply with the terms of the Project License, regulations, and orders of the FERC.  Its aim is to provide a balance between shoreline development, recreational use, and environmental protection.  A component of the SMP is SCE&G’s Permitting Program, which is operated under a general permit (GP) issued by the US Corps of Engineers and the South Carolina Department of Health and Environmental Control (SCDHEC).  This GP authorizes SCE&G to be the residential permitting authority on Lake Murray.  Project proponents and lake users must obtain appropriate permit(s) for various activities and developments, and must adhere to the established regulations that help protect the lake shoreline and waters.  SCE&G’s Lake Management Department is responsible for enforcing FERC directives regarding unauthorized uses of Lake Murray waters and land below the 360-foot contour elevation.  FERC directives require SCE&G to prevent or halt unauthorized actions by taking measures to stop such actions.

Regulations and policies affecting the Lake Murray shoreline and waters, and the specifics of SCE&G’s Permitting Program are detailed in this Handbook.  More information is available by contacting the Lake Management Department at xxx.

2.0 LAND USE CLASSIFICATIONS

SCE&G has identified four distinct land management classifications for the land within the Project boundary (PBL).  Although SCE&G aims to manage their lands according to this classification system, the public has the right to access SCE&G-owned lands regardless of classification, with the exception of lands reserved and used for Project operations.  The classifications consist of Multi-purpose, Public Recreation, Natural Areas, and Project Operations, which are described below.

2.1 Multi-Purpose


Multi-purpose lands include lands owned by SCE&G, lands sold by SCE&G as well as lands never owned but over which SCE&G retained certain easement rights.  All of the lands are contained within the PBL.  Generally, SCE&G divides them into four general types: easement, commercial, 75-foot buffer zone, and future development lands.


2.1.1 Easement


Lands that SCE&G has sold/or never owned but holds and retains easements on within the PBL.  These lands may support a variety of uses including privately run commercial ventures and residential developments.

2.1.2 Commercial


SCE&G manages lands within this sub-classification primarily through their permitting program, which guides new or modified developments (e.g., expansion of existing facilities) as detailed in this document (see Section VII).  Such uses include the following:


· Commercial and private marinas and yacht clubs (for-profit and nonresidential);


· Commercial docks, boat ramps, bulkheads, and other supporting facilities.


· Commercial RV parks, hotels, resorts, bait shops, boat tours, etc.;


· Restaurants, eateries and bars with shoreline access such as docks, decks, etc.;


· Golf courses with lake access facilities; and

· Industrial facilities.

2.1.3 75-Foot Setback/Buffer Zone

A 75-foot wide vegetated buffer zone, located between the 360-foot contour and the back property development, is maintained adjacent to all easement lands sold by SCE&G after the issuance of the 1984 license.  Buffer zone lands are maintained as vegetated areas intended to protect and enhance the Project’s scenic, recreational and environmental values in the area bordering the Lake Murray shoreline.  Buffer Zones associated with lands sold after 2006 will be managed as non-disturbance areas.

Use of SCE&G’s 75-foot buffer zone is entirely at the discretion of SCE&G as landowner.  Owners of adjoining lands (back property owners) are given the right of access by foot to and from the lake through the buffer zone, but are not permitted to encroach on the land without written consent from SCE&G (see Section VII-K for information on limited brushing policies for Buffer Zones established with lands sold prior 2006).

2.1.4 Future Development


Lands classified as future development are SCE&G-owned and located between the 360-foot contour and the PBL.  They are available for sell to and development by the back property with certain restrictions encompassed in SCE&G’s permitting program, as detailed in this document (See Section VII), and regulated by FERC.

2.2 Public Recreation


SCE&G lands devoted to public recreation include existing parks, properties set aside for future recreation, and publicly available islands owned by SCE&G.  SCE&G manages the areas individually based on the specific, designated recreational activities including swimming, picnicking, boat launching, etc.  Dreher Island State Park is the only site that provides formal camping; however, individuals can also camp on SCE&G -owned islands and other lands such as Bundrick Island, River Bend, and Sunset.


SCE&G also manages forest resources on its lands that are available for public recreation although recreation is only one of several uses.  Forest resources located within ¼ - mile of Lake Murray are managed according to the South Carolina Forestry Commission’s Best Management Practices.  SCE&G does not allow logging in certain areas, such as cliffs, steep slopes, or atypical groups of trees.

2.3 Natural Areas


Natural areas consist of lands that warrant special protection because they provide important habitat for various wildlife species, including the recreational fishery.  Large wetland areas, areas having cultural and/or historical significance, and Environmentally Sensitive Areas (ESA)s are also included in the natural areas classification are protected.  ESAs are generally located below the 360-foot contour (high water mark).

Natural Areas are not available for sale, nor are docks, excavations, or shoreline activity permitted in these areas.  In addition, ESAs in natural areas have a 50-foot natural buffer zone designated around them.  SCE&G prohibits clearing of vegetation within ESAs contained within natural areas, below the 360-foot contour, or within buffer zones associated with these areas.


2.4 Project Operations


SCE&G-owned and managed lands required for operation of the Saluda Project.  Public access to these lands is restricted to ensure public safety or to assure the security of the infrastructure system.


3.0 ENVIRONMENTAL POLICIES


3.1 General Policy and Purpose


The implementation by SCE&G of the Lake Murray Shoreline Management Program shall maintain and conserve the area’s natural and man-made resources.

The purpose of the policy is to comply with the terms of the Project No. 516 License, the regulations and the orders of the FERC and to assist in providing a balance between recreation and environmental control.


3.2 Water Quality Standards


SCE&G will conduct a continuing water quality monitoring program at Lake Murray.  Waters of Lake Murray are classified as “Freshwater” by the SCDHEC, which are suitable for swimming, fishing and other water-related recreational activities.

3.3 Effluent Discharges


Lake Murray is classified as a no sewage discharge lake.  SCE&G personnel will continue to notify appropriate governmental officials of any unauthorized effluent discharges which are discovered.  Anyone found to have an unauthorized discharge source within the project boundary line will be required to remove it.

Installation of Sewage Pumping Stations at Marinas - Commercial marinas must have facilities to remove effluent wastes from boats pursuant to SCDHEC regulations. 


3.4 Aquatic Plants


The management of the Aquatic Weed Program on Lake Murray is a cooperative agreement between the SCDNR and SCE&G’s Lake Management Department.  To assist the program, Lake visitors are requested to help prevent the spread of aquatic weeds by clearing off boats and trailers before launching into the waters of Lake Murray.

It is against both State and Federal regulations for individuals to spray or treat aquatic growth in the waters of Lake Murray without the necessary permits.  Report all unauthorized spraying or  aquatic weed problems to SCE&G’s Lake Management Department.

3.5 Undeveloped Areas


Undeveloped SCE&G-owned land around the lake is managed by the Land Department.  These properties will be maintained through a sound forest management program, where appropriate, to ensure forest health.  Timber will be managed in a multiple use manner in compliance with the S. C. Forestry Commission Best Management Practices to maintain a balance of quality watershed conditions, recreational opportunities, wildlife habitat and promotion of new timber growth.


3.6 Game Management


Portions of Project lands may be leased to the SCDNR as part of the statewide Game Management Program.  If leased they are open to the public for hunting or other recreational activities.


4.0 EXCLUSION ZONE


Lands categorized as Project Operations house the various Project facilities, buildings, and structures.

5.0 PUBLIC FISHING, BOATING & HUNTING


The SCDNR is responsible for enforcing State rules and regulations regarding fishing, boating, and hunting activities at Lake Murray.  Recreators are encouraged to contact SCDNR at the following address and/or visit their website for information regarding regulations of these activities.

S.C. Department of Natural Resources


Wildlife and Fresh Water Fisheries


1000 Assembly Street


Columbia, South Carolina 29201


(803)734-3886


http://www.dnr.sc.gov/regulations.html

5.1 Fishery Management

The SCDNR maintains an annual stocking program in Lake Murray and the lower Saluda River.  Since 1971, over 30 million striped bass have been stocked in Lake Murray at annual rates varying from a low of 8,800 in 1986 to a high of 1,771,761 in 1983.  Trout are not native to the lower Saluda River, and this fishery is also maintained through stocking of sub-adult rainbow and brown trout.  Presently, the SCDNR stocking program runs from early December until mid-April.  The total number of trout stocked annually typically averages around 35,000 but varies annually based primarily on availability of fish from the Walhalla State Fish Hatchery.  Anglers are required to familiarize themselves with State fishing and safety regulations, which are available through SCDNR at the address given above.

5.2 Boating Safety

Buoys, signs, and access restrictions may be placed throughout the project as part of the Public Safety Plan, which is on file with FERC.  Public safety measures include warning signs near hazardous areas of the project, buoys in the impoundment that serve to warn or inform boaters of conditions that warrant caution, and restraining devices such as fences around the powerhouse and downstream project area.

Due to operation of the Project, the waters of Lake Murray can fluctuate annually.  Changes in depth may affect boating conditions in various locations.  Also, overhead power lines cross the waters of Lake Murray and should always be approached with caution.  These aspects of the lake environment make it important for boaters and other lake recreators to assume a high degree of personal responsibility for their own safety by being aware and cautious, and following posted warnings.  In addition, recreators must follow the boating rules and regulations as set forth by SCDNR.  They are available through SCDNR at the address provided above.


5.3 Public Hunting

Approximately 6,000 acres of watershed land within and adjacent to Project No. 516 are leased to the SCDNR as a part of the statewide Game Management Program.  This land is located adjacent to the western portions of Lake Murray and in many cases, adjacent to other privately held lands that are also in the management program.  Public hunting areas are shown on Game Management Area Maps available through the SCDNR.  Waterfowl hunting is also available around Lake Murray.  Hunters must familiarize themselves with State hunting rules and regulations, which are available through SCDNR at the address provided above.

6.0 PUBLIC ACCESS


SCE&G owns 15 formal public access sites on Lake Murray and has set aside 64 SCE&G-owned islands in Lake Murray for public recreation.  Of the 15 formal recreation sites, SCE&G operates 13 of them, and leases the remaining two sites, Dreher Island State Park and Larry L. Koon Boat Landing, to others for use as public recreation.  Dreher Island State Park is the only site to offer overnight uses such as camping and villa rentals.  More information on recreation opportunities including private and commercial recreation sites is available from the South Carolina Department of Parks, Recreation and Tourism (SCDPRT) and SCE&G’s Recreation Brochure.

7.0 SHORELINE ACTIVITIES/DEVELOPMENT PERMITTING

7.1 General


It is the policy of the SCE&G Lake Management Department to authorize certain private uses of and/or acts upon Project land by permit when such uses or acts are compatible with the public interest and comply with the requirements of the license for Project 516.  It is the Company’s position that the shorelines of Lake Murray are to be managed and protected in a manner that will protect the environmental and aesthetic integrity of the existing shoreline.  The Lake Murray Shoreline Management Plan plays an integral part in protecting the area’s natural and man-made resources.

Be advised, SCE&G does not guarantee daily or annual usable water access to the waters of the Lake Murray.  Each lot along the shoreline will have different slopes and contours that will determine water depth in front of the lot.  The fluctuation of the reservoir will, at times, limit or restrict the use of some docks on the lake shoreline.  Not all SCE&G reserves the right for final design and placement of docks, marinas, etc.

7.2 Docks

SCE&G requires that anyone desiring to make major repairs, replace, add to, or construct a dock must file an application for a permit, which must be issued prior to start of construction.  Docks, whether fixed or floating, must not interfere with surface water activities or navigation and must be compatible with scenic values in the vicinity.  Dock construction is not to endanger health, create a nuisance, or otherwise be incompatible with overall Project recreation use.  Use of common docks will be encouraged where practical.  SCE&G requires that all docks, fixed, floating or combinations, be inspected by SCE&G agents to comply with Section 7, and that an inspection decal be prominently displayed on the approved dock.  Ultimately, the placement and design of all docks is under the authority of SCE&G, as landowner.  SCE&G will work with applicants to develop an acceptable plan

The following guidelines apply to permits for the creation, replacement, or addition of any dock.  Drawings depicting dock specifications is provided as Attachment XX.

7.2.1 Private Individual Docks


General requirements for individual docks are as follows:


· A minimum lot width of 100 feet along the 360-foot contour is required before an individual residential dock application will be considered.

· All docks must be kept in good repair.

· Lots measuring less than 100 feet in width platted prior to 1989 where the adjacent lots have existing docks may be considered for limited size docks.

· No watercraft exceeding 30 feet in length will be permitted to be permanently docked at a residential or common area dock.

· Private docks, fixed or floating or combination of the two, may generally be up to 750 sq. feet in overall size and 75 feet in length provided they do not interfere with navigation or restrict access to adjoining property.

· Floating docks may be moved out as the Lake level recedes provided they do not interfere with adjacent property owner’s access.

· Docks may be longer where conformity with existing structures would be practical and in cases where exception would be desirable due to curvature or slope of the shoreline.

· The decking of the fixed walkway must be built above the 360 contour.

· Docks must be located a minimum of 15 feet from adjacent property lines and the projected extension should not cross over the imaginary projected lot lines.


· The projection of the imaginary property line is a management tool to assist Lake Management Representatives and may be waived under certain circumstances.

· Covers on docks are not permissible unless the covered portion is located within 16 feet of the 360 contour.

· Hand railing is permissible provided the sides are not enclosed. 


· No sinks, toilets, showers, or fueling systems are permitted.

· Flotation for floating docks must be encased or encapsulated flotation.

· No permanent screening or enclosures are permitted.

· Docks must be single story structures.


7.2.2 Private Common Docks


Common docks to provide lake access may be permitted for two residential lots.  Each property owner participating in a common dock must have a minimum of 75 feet along the 360 foot contour interval (lake high water mark).  Common docks are encouraged and may be mandated in certain circumstances as an alternative to individual docks and will be required on property with inadequate lake frontage, or in such other circumstances that SCE&G deems appropriate.  Private common docks shall follow all of the guidelines described for private individual docks.

7.2.3 Community Access Areas – Boat Ramps and Courtesy Docks


Community access areas consist of boat ramps and courtesy docks open to property owners who have lake access associated with a lakeside development.  General requirements for community access development are as follows:


· Initial consultation and site inspection by a SCE&G Lake Management representative is required for development of common access areas.


· Common areas must be located within the confines of the proposed development with a minimum of 100 feet to the nearest adjoining property, or a buildable lot designated on both sides of the common area with a minimum linear shoreline footage of 100 feet.

· All common areas must have a minimum of 100 feet of linear shoreline.  Common areas serving more than 50 property/residential units must have an additional 1.5 feet of linear shoreline per property/residential unit served.

· No common access area, dock, or ramp will be permitted in a cove less than 200 feet wide measured from the 360’ to 360’ contour across the cove.

· County Zoning Requirements:  SCE&G requires a letter from the County Zoning Administration stating that the proposed site location meets existing County regulations to construct a Boat Ramp or Courtesy Dock.

· Existing slope and water depth must accommodate ramp and dock at a minimum lake level elevation of 352 feet. Ramps will be constructed of reinforced concrete and may not exceed 12 feet wide.

· Common access areas serving 10 or fewer property/residential units will meet the established existing guidelines for private docks, generally permitting up to 750 square feet in size and 75 feet in length. Common access areas serving more than 10 property/residential units may be eligible for a slip dock.

· No destruction or removal of critical shoreline vegetation growing below the 360' contour will be permitted for the installation of a boat ramp or dock.  Critical vegetation includes, but is not limited to, button bush, willows and significant hardwood species (see Section V. E. for information on critical vegetation).

· From the end of the proposed courtesy dock there must be a minimum of 150 feet across the cove to the 360' contour on the opposite shore.  Clearance between structures on opposing banks must be a minimum of 75 feet.

· All common access docks are approved for short term day use only.

7.2.4 Private Multi-Slip


In lieu of individual docks, multi-slip docks may be permitted based on shoreline footage.  Under certain conditions, private land owners may voluntarily establish ‘Greenspaces’ within the shoreline, which are undeveloped lands that have been set aside and maintained as vegetated areas.  The presence of Greenspaces are used to help determine eligibility for multi-slip development.  The following specifications apply to private multi slip docks:

· To participate in the multi-slip dock program the development must have a minimum of 500 feet of shoreline.  Property with less than 500 feet will be evaluated for individual or shared docks.

· Two slips per 100 feet of shoreline will be allowed with a minimum 50-foot Greenspace.  Up to 1.5 slips per 100 feet of shoreline will be allowed with no associated Greenspaces or ESA shoreline.

· One slip will be allowed for each 100 feet of shoreline with an ESA.  And 1.5 slips per 100 ft of ESA shoreline with a minimum 50 ft Greenspace on the entire shoreline.

· Fractions of slips for properties without a Greenspace will be rounded down to an even number of slips (i.e., between 14 ½ and 15 ½ slips will be rounded down to 14 slips).  Fractions of slips for properties with Greenspace will be rounded up (i.e., between 14 ½ and 15 ½ slips will be rounded up to 16 slips).

· No individual dock will be permitted within a multi-slip dock development.

· The outside edge of all multi-slip docks at the 360’ contour line must be a minimum of 150 feet from the nearest common property line (e.g., adjoining properties), or meet minimum County zoning requirements; which ever provides for greater distance.  A graphic illustration of this requisite is provided in Attachment XY.

· Final placement of the multi-slip facility will be subject to SCE&G Lake Management approval.

· A minimum distance of 500 feet, measured from the 360’ contour elevation, is required across coves.


· The minimum 50-foot Greenspace Landscape Plan that must be consistent with the established Buffer Zone Management Plan. Guidelines shall be submitted and approved by SCE&G Lake Management.

· Access to multi-slip docks must be provided by the developer. 


· An access path will be allowed in the Greenspace and must be identified in the Greenspace Landscape Plan.

· SCE&G requires the developer to establish a homeowner’s association to administer the neighborhood multi-slip dock program.  The Greenspace should be deeded to the homeowner’s association.  SCE&G encourages the homeowner’s association to create an environmental stewardship committee within the homeowner’s association to help monitor the Greenspace.


· Multi-slip dock facilities that accommodate watercraft with marine sanitation facilities will be required to install, operate, and maintain sewer pump-out disposal systems.

7.2.5 Commercial Marinas (Inclusive of Sail Clubs and Public Marinas)


The development and expansion of new or existing commercial docks that are open to the general public for profit will be negotiated on a case by case basis.  The necessary Federal, State and Local approved permits must be obtained before final approval by SCE&G and FERC.

General requirements for commercial marinas are as follows:


· No Commercial Marina facility accommodating ten (10) watercraft or fewer at a time will be permitted any closer than ¼-mile radius to an existing Multi-use facility.

· No Commercial Marina facility accommodating between eleven (11) and one hundred (100) watercraft at a time will be permitted any closer than ½-mile radius to an existing Multi-use facility. 


· No Commercial Marina facility accommodating more than one hundred (100) watercraft at a time will be permitted any closer than 1-mile radius to an existing Multi-use facility.


· Any proposed Commercial Marina facility located within the ½-mile radius of an existing facility but separated by a peninsula will be located on the opposite side of the peninsula and will be required to have a minimum linear shoreline distance along the 360’ contour of three (3) miles between the existing and proposed Multi-use facility.

· Commercial Marina facilities accommodating ten (10) watercraft or fewer at a time must be located a minimum of 150 feet from each outside edge of the dock walkway to the nearest common property line between the proposed development property and the adjacent property owner, or meet minimum County zoning requirements, which ever provides for greater distance.


· Commercial Marina facilities accommodating between eleven (11) and one hundred (100) watercraft at a time must be located a minimum of 250 feet from each outside edge of the dock walkway to the nearest common property line between the proposed development property and the adjacent property owner, or meet minimum County zoning requirements, which ever provides for greater distance.


· Commercial Marina facilities accommodating more than one hundred (100) watercraft at a time must be located a minimum of 300 feet from each outside edge of the dock walkway to the nearest common property line between the proposed development property and the adjacent property owner, or meet minimum County zoning requirements, which ever provides for greater distance.


· The proposed Commercial Marina should be located within the confines of the imaginary projected property lines as they extend lakeward.


· Commercial Marina facilities must be located a minimum of 100 feet from an Environmentally Sensitive Area (ESA).


· Commercial Marina facilities accommodating ten (10) watercraft or fewer at a time shall be located within a minimum distance of 350 feet extending from the 360‘ to the 360’ contour across the cove or waterway.

· Commercial Marina facilities accommodating between eleven (11) and one hundred (100) watercraft at a time shall be located within a minimum distance of 500 feet extending from the 360‘ to the 360’ contour across the cove or waterway.

· Commercial Marina facilities accommodating more than one hundred (100) watercraft at a time shall be located within a minimum distance of 750 feet extending from the 360’ to the 360’ contour across the cove or waterway.

· No Commercial Marina facility may encroach or extend more than one-third the distance across any cove area or waterway.


· A maximum development limit of 200 on-water slips to accommodate watercraft will be permitted.  The buildout period must conform to the U. S. Army Corps of Engineers and SCDHEC permit time frame.

· No Commercial Marina facilities will be permitted to have covers over the requested slips.


· Excavations for Commercial Marina facilities to improve public access may be considered on a case-by-case basis with consultation with appropriate State and federal resource agencies and regulatory authorities.

· The construction or use of Commercial Marina facilities must in no way be detrimental to the existing water quality.


· Applicant will be required to conduct a 5-year Baseline Environmental Water Quality Monitoring Plan – see attached sheet.

· Commercial Marina facilities with greater than ten (10) watercraft or which accommodate watercraft with marine sanitation facilities will be required to install, operate, and maintain sewer pump-out disposal systems.

· Commercial Marina facilities must provide public restrooms.


· Commercial Marina facilities are encouraged to provide public fishing access areas.


· Commercial Marina facilities must comply with all local, county, state and federal regulations.

· Applicant must sign and complete the Commercial Marina Application Agreement before SCE&G will process a permit request.

7.2.6 Watercraft Limitations


No watercraft exceeding 30 feet in length will be allowed to permanently dock at a residential or common area dock.  Watercraft exceeding 30 feet must be docked at a Commercial marina or multi-slip facility with pump out facilities. 


7.2.7 Dock Modifications


Major dock modifications that may temporarily or permanently affect the land or water of the shoreline require submittal of a permit application.  However, general maintenance and repairs of docks such as replacing boards, etc. do not require permitting.  Dock owners’ are encouraged to contact SCE&G’s Lake Management Department at (803) 217-9221 for more information and guidance regarding the need for a permit to conduct dock work.

7.3 Boat Ramps


When feasible, SCE&G encourages the use of boat ramps at public and semi-public facilities versus construction of private ramps.  The following specifications apply to boat ramp construction:


· Ramps may be up to 12 feet wide and required length to be functional.  Public and semi -public ramps may be granted a variance.


· Ramps will be constructed of concrete.  Asphalt compounds or petroleum base products are prohibited.

· All ramps should be located as not to interfere with neighboring property owners. Adjoining property owners are encouraged to agree to common use of the ramp.  A copy of the written agreement between participating property owners will be furnished to SCE&G.

7.4 Boat Lifts


The following specifications apply to the construction of boat lifts:


· All boat lifts will be constructed at the owners’ dock.

· Boat lifts should be located as not to interfere with the adjoining property owners’ access.

· Only one boat lift will be approved per dock.

· No covers are to be constructed over boatlifts.

7.5 Personal Watercraft Lifts


Personal Watercraft lifts will require a permit from SCE&G.

7.6 Marine Railways


· Marine railways are permitted for access to the lake from facilities located above the 360 foot contour.

· Railways constructed below the 360 foot contour area are restricted to two-foot elevation above the natural lake basin.


7.7 Floating Platforms or Tubes





7.8 Water Removal


Commercial and residential requests for water withdrawals require a permit through SCE&G.  Water removal permits for residential property will be for irrigation purposes only.  Applicants should contact SCE&G Lake Management Department for permit applications and additional information.  If there is a conflict between the proposed water removal and the public interest, the application will be rejected.  If no conflict is identified, the application may be forwarded to FERC for approval.  However, SCE&G will not endorse such applications.  SCE&G will impose limits in granting permits for approved applications.  The applicant will be required to compensate SCE&G for water withdrawn and to bear expenses of filing the application.

A commercial application to withdraw water from the lake must include the following information:


· a complete description of the purpose for the removal;

· removal processes to be used;

· volumes to be withdrawn and ultimately to be returned to the project waters;

· copies of all required local, state, and federal permits and reports; and

· required fee.

7.9 Erosion Control (Shoreline Stabilization)


All shoreline stabilization efforts, including construction or repair of riprapping, seawalls, retaining walls and bioengineering, must be approved in writing by SCE&G Lake Management prior to implementation and/or construction.  Furthermore, there are some areas of the lake where facilities may not be permitted because of environmental considerations, development patterns, physical lake characteristics, impacts to cultural resources, or other reasons.

Adjoining property owners should be aware that conducting any shoreline stabilization activities at a federally licensed hydroelectric project (e.g., Saluda Hydroelectric Project, FERC Project No. P-516) is a privilege that can only be granted with authorization from the Licensee.  Since every possible situation cannot be anticipated, SCE&G Lake Management reserves the right to make special rulings in cases not specifically covered by these guidelines.  Shoreline stabilization projects must adhere to the following specifications.

· The applicant must be the owner of the tract of land immediately adjoining the high water mark (360’ contour elevation) or SCE&G-owned buffer  zone, or have the written permission of the easement property owner on water rights tracts (e.g., where SCE&G only has a flowage easement).

· SCE&G Lake Management will hold the applicant fully responsible for ongoing adherence with the current SMP, including maintaining structures in good repair.  This responsibility transfers automatically along with ownership.

· Prior to beginning any activity/construction within the high water mark (360‘ contour elevation), the applicant must obtain all necessary governmental permits or approvals, and written authorization from SCE&G Lake Management.

· Consultation with SCDNR and U.S. Fish and Wildlife Service (USFWS) will be required for stabilization that exceeds 500 linear feet of shoreline. 

· The SCDHEC may require an individual permit for large shoreline stabilization projects.

· In order to protect aquatic resources, shoreline stabilization activities shall typically be performed when water elevation is below the work area.  When the water elevation is above the work area, critical/emergency shoreline stabilization activities may be performed in the inundated work area during the months of July through February.

· The applicant should make every reasonable effort to minimize any adverse impact on fish, wildlife, shoreline vegetation and other natural resources.


· New or expanding stabilization activities (excluding bio-engineering) may not be undertaken within a 50-foot offset from an Environmentally Sensitive Area (ESA) classification as identified in the SMP.  All shoreline stabilization activities affecting an ESA will be assessed on a case-by-case basis.

· Minimal clearing below the high water mark (360-foot elevation) is allowed to create corridors for equipment access for stabilization projects.  Access corridors should be incorporated into fixed pier/dock access corridors (i.e. foot paths) where practical.  Vegetation removed to accommodate construction access for shoreline stabilization shall be replaced with native vegetation.

· Shoreline stabilization activities are limited to the eroded bank.  Any unavoidable impacts to existing emergent aquatic vegetation, as a result of stabilization installation, require the replanting of vegetation in the impacted area(s).

· Bio-engineering is a preferred shoreline stabilization technique and is encouraged, especially in eroded areas associated with emergent aquatic vegetation.  Applicants are encouraged to avoid activities (including stabilization) that could have an adverse impact upon existing native aquatic plants.

· Approved bioengineering techniques are generally required for eroded banks of two feet or less of erosional scarp.  Approved bioengineering and/or vegetated riprap techniques are preferred for eroded banks exceeding two feet of erosional scarp.


· The type of plantings utilized in bioengineering and landscape-planting projects should be native to South Carolina, and must be reviewed and approved by SCE&G Lake Management prior to introduction.

· Rip rap installed below the high water mark (360‘ contour elevation) in vegetated areas must be limited to one layer deep to allow spaces between the stone for vegetation recruitment.

· Riprap material must be SCDOT Class B, or larger, quarry-run stone, natural stone, or other material approved by SCE&G.  Tires, scrap metal, crushed block, construction/demolition debris, or other types of material, are not allowed for stabilization.

· Riprap use should be limited to only that area necessary to adequately stabilize the existing eroded bank.  Riprap should be confined to the area between 6 feet below the high water mark (360 foot elevation) and high water mark (360 foot elevation) except where the entire placement is on/above severely eroded banks.  These areas must be sloped back or terraced to provide minimum bank stability.


· Stabilization of eroded banks that are 2 feet in height or higher, or that are not associated with emergent aquatic vegetation, can be stabilized using SCDOT Class B or larger size riprap with filter cloth, bio-engineering using significant live staking and planting, or other forms of bio-engineering within the riprap.


· Retaining walls are only allowed for erosion control where the average eroded bank height is greater than 3 feet and the wall is constructed at the high water mark (360’ contour elevation).  Earth fills below the high water mark (360’ contour elevation) are prohibited.


· A layer of riprap (SCDOT Class B or larger) extending 6 feet lake-ward from full pond must be placed along the entire base of all retaining walls. The 6-foot requirement is measured vertically for steep slopes and horizontally for more gradual slopes where the vertical requirement would prove impractical.

· No sand shall be placed below the 360’ contour.  Effective measures must be used to keep sand from migrating below the 360’ contour.


7.10 Excavation Activities

Excavating of soils can release erodable earth material into the environment if precautions are not taken.  SCE&G monitors excavation activities by requiring that a permit be obtained for work performed below the 360’ contour.  All authorized excavations must be in accordance with SCE&G specifications and requirements, which may include an environmental assessment plan or report.  Any permitted excavation work must meet the following specifications:


· SCE&G Lake Management Department must be notified prior to commencement and upon completion of work.

· All displaced soil must be taken off site or otherwise stabilized above the 360’ contour in accordance with SCE&G requirements if in Richland, Saluda and Newberry Counties, and in accordance with recommendations of the Lexington County Sediment Control Representative if in Lexington County.

· A 4 to 1 slope is the maximum slope allowed.


· All excavating must be done directly in front of the applicant's property and below the 354’ contour, unless otherwise approved by SCE&G in consultation with SCDNR.

· No excavation will be permitted in a wooded or vegetated area, or other areas that may be identified by SCE&G in consultation with SCDNR.  The protection of shallow water habitat must be considered at all times.  A Lake Management representative will designate the area to be excavated.


· Excavation activities generally will not be allowed between January 15 and October 1.  Exceptions may be granted by SCE&G based on hydrological or meteorological conditions.  Permits are valid for one (1) year from the date of issue only.  See date on approved permit.


· Water must not cover the excavation site during excavation activities.


· The contractor must have a copy of the approved permit and drawing while on the job site at all times.


· All excavation must be completed by using the following equipment:  (1) dragline; (2) track backhoe; or other equipment approved by Lake Management personnel.


7.11 Prohibited Activities


The following activities are prohibited on Lake Murray.  These prohibitions will be enforced by SCE&G or an appropriate State or Federal agency.

7.11.1 360-Foot Contour (High Water Mark)


· Earth fills and non-permitted structures such as retaining walls, docks, ramps, etc. below the 360’ contour are prohibited.  Any that occurred prior to January 1, 1974, will be handled on a case by case basis.

· No sand will be placed below the 360’ contour elevation.

· No Fences below the 360’ contour or the Buffer Zone.

7.11.2 75-Foot Buffer Zone


As explained previously, all SCE&G property between the adjacent back property and the waters of Lake Murray lies within that area defined and managed as a Protected Buffer Zone.  The following activities are prohibited within the Buffer Zone:


· No fixed structures.

· No land-based structures, storage buildings, shelters, patios, gazebos, fences, swimming pools, satellite dish, signs, boat storage, and other water craft or automobiles without written consent from the Lake Management Department.

· No septic tanks and/or drain fields.

· No planting of grass except as a permitted erosion control measure.

· No storage or stockpiling of construction material.

· No vegetation removal of any type except in a permitted 10-foot wide access path to the shoreline.

· No limbing or trimming of Buffer Zone vegetation to create views or visual corridors.

· No overnight camping or fires.

· No unauthorized removal of merchantable timber.


7.11.3 General


· No roofs or covers over docks unless it is within 16 feet of the 360’ contour.


· No roofs or covers over Boat Lifts.


· No boathouses.

· No fueling facilities permitted on dock.

· No mooring.

· No water craft exceeding 30 Feet in length will be permitted to be permanently docked at a Private Dock.  Docking for more than 14 days is considered to be permanent for the purpose of this provision.

· No excavation/dredging above the 354’ contour or in shallow water habitat and ESA’s.

· No effluent discharges.

· Drive on docks will not be permitted in addition to an existing floating dock.


· Permanent screening or enclosures will not be allowed on Fixed Seating Areas of Docks.


· No Upland Water Gardens will be permitted to drain into the Lake.


· No spraying of herbicides in the waters of Lake Murray.

7.12 Access Path

Owners of adjoining lands (back property owners) are given the right of access by foot to and from the lake through the 75-foot buffer zone.  For lands sold as of xx, back property owners are allowed to create an access path that measures 10-foot wide and leads down to the lake.  To prevent erosion and to protect the aesthetics of the shoreline the route should not be direct and instead will have a meandering design.  No trees larger than 10 inches at breast height can be removed within the access path .  A Lake Management representative must identify and designate the location of access paths.


7.13 Limited Brushing


For 75-foot buffer zones that are established after approval of the 2007 SMP, SCE&G will maintain a policy of no-disturbance of vegetation.  Limited brushing will not be allowed on these lands under any circumstances.  There may be no vegetation removal below the 360’ ft contour without prior approval from SCE&G.

For buffer zones established prior to approval of the 2007 SMP, limited brushing of adjacent properties by the back property owner may be allowed to remove exotic and invasive vegetation.  Permission will only be granted by SCE&G Lake Management after a site visit with the applicant to assess the need for brushing.  Once limited brushing is completed according to the permit, the applicant may maintain the site in said condition.

In general, certain critical vegetation cannot be removed when limited brushing is permitted.  Some species and types of vegetation provide important benefits such as bank stabilization, water quality functions, habitat, shade in near shore environments, and terrestrial input for aquatic ecosystems.  For the purposes of a limited brushing permit, the following vegetation can not be cleared:

		· Black gum

		· Oaks

		· Sycamore



		· Black willow

		· Persimmon

		· Tag alder



		· Buttonbush

		· River birch

		· Tulip poplar



		· Cottonwood

		· Some hardwood species

		· Water Hickory



		· Green ash

		

		





Plants that can be cleared through limited brushing are generally undesirable species that are invasive and in some cases, exotic.  Included in this group are the following:

· Vines such as green briars, Japanese honey suckle, poison ivy, poison oak, wisteria, and kudzu;

· Shrubs such as black berry and privet;

· Trees such as mimosa and Bradford Pear; and

· Trees that are dead and create a hazard may also be removed.

Some selective clearing of native, non-invasive species will be allowed through limited brushing.  Generally, this will include certain softwood species that are less than 3 inches diameter at breast height (dbh).  Species that could be cleared in this category include the following:

		· Loblolly pine

		· Red maple



		· Longleaf pine

		· Sweetgum



		· Red cedar

		· Virginia pine





Any vegetation that does not meet the above listed criteria, but the back property owner would still like to remove, will have to be addressed individually with SCE&G Lake Management Staff.  It is likely that any tree removal that is not consistent with limited brushing, as outlined above, will have to be mitigated and may include revocation of the property owner’s dock permit.

7.14 Woody Debris Management

Submerged and shoreline woody debris provides habitat for many species of fish,  macroinvertebrates, birds, reptiles and mammals. It also helps protect the shoreline from erosion.  As a baseline, SCE&G maintains a policy of no-disturbance for any and all woody debris unless its removal is necessary for reasons of health and human safety, or the debris is so minimal that it is insignificant in the provision of fish or wildlife habitat.  Under some conditions, ,approval may be granted to remove particular woody material.  SCE&G’s woody debris management policy may allow the removal of woody debris below elevation 360’ if it poses a clear safety or navigation concern, is brought to the attention of SCE&G’s Lake Management Department personnel (Lake Management), and is approved by Lake Management.  Guidelines for particular woody debris is as follows:

7.14.1 Submerged Woody Debris


· SCE&G’s Shoreline Management Program allows limited removal of shoreline vegetation necessary for the construction and installation of docks and other permitted shoreline amenities.

· Shoreline property owners must obtain permission from SCE&G prior to removing shoreline woody debris below the 360 foot contour.

· If a dock is proposed for an area that contains significant, stable woody debris, SCE&G may propose an alternate location for the dock.

· For tree stumps which pose a material threat to safety, landowners may be allowed to cut them off to an appropriate level, depending on expected water depth and proximity to docks and other activity-related facilities.


7.14.2 Floating Woody Debris


· Floating woody debris, may be removed by SCE&G, SCDNR, or any member of the boating public when encountered if it is reasonably considered a material public safety issue or impediment to navigation.

· The debris is typically removed from open water areas and taken to the shoreline.

· SCE&G encourages that it be secured onshore in undeveloped areas, preferably in areas not readily available to boaters for high speed navigation, such as the backs of coves and/or undeveloped lands.


7.14.3 Shoreline Woody Debris


Shoreline woody debris is managed in a manner similar to submerged woody debris:


· Limited removal of shoreline woody debris may be permitted to accommodate construction and installation of docks or other permitted shoreline amenities.

· Should a dock be proposed for an area that contains significant shoreline woody debris, SCE&G may propose an alternate location for the dock or prohibit the dock altogether.

· Shoreline property owners must obtain permission from SCE&G to remove shoreline woody debris below the 360’ foot contour.

· Unauthorized removal of stable shoreline woody debris may result in the cancellation of dock permits and/or other shoreline amenity permits and a requirement that there be appropriate mitigation for the improper woody debris removal.


· Shoreline woody debris agreed by SCE&G to be a navigation hazard may be removed.


7.15 Permitting Application Procedure

The following application procedure applies for all project requiring a permit issued by SCE&G.  Such activities or developments include the following:

· New construction, additions or replacement of structures


· Erosion control projects

· Excavations

· Water removal


The applicant will be required to apply to SCE&G in writing and submit the following:

· A copy of applicant’s deed and plat to the property reflecting, among other things, county tax map information.

· Sketch showing location, design and dimensions of the proposed structure, or the type and location of erosion control proposed.  Excavation  projects will require a drawing to scale of area to be excavated.

· Commercial applications to withdraw water from the lake also must include a complete description of the purpose for the removal and processes to be used, the volumes to be withdrawn and ultimately to be returned to the project waters.

· Applications for an excavation not exceeding 150 cubic yards can be processed by SCE&G personnel.  Any commercial excavation or individual excavation exceeding 150 cubic yards must be processed through the U. S. Army Corps of Engineers and State agencies.


· Permitting fee required.

· Specific directions by land to applicant’s property on Lake Murray.

· Required local, state and federal permits and/or reports.  Lake Management Department of SCE&G will assist in preparation of required local, state and federal permits.


7.16 Permitting Fee


SCE&G has charged a one-time processing fee for its efforts in managing various activities around the lakes.  Permit fees are due with the applications.  If an application is denied the permit fee will be returned.

Annual Administration Fee:
$X.00

7.17 Violations


SCE&G conducts annual surveys of the land below the 360-ft contour to inventory and inspect docks built and permitted throughout the year.  Dock applicants are responsible for maintaining their structures in good repair and safe condition.  If at any time a dock is determined by a SCE&G Lake Management representative to be in disrepair or a hazardous condition, it must be repaired or removed from the Lake Murray waters immediately.  SCE&G reserves the right to remove any dock on its property as conditions warrant.

SCE&G also makes note of unauthorized structures during their surveys, and urge residents and other lake visitors to report what they believe may be unauthorized activity below the 360-ft contour as well as in 75-ft buffer zones.  SCE&G Lake Management representatives will issue Stop Work Directives for any violations that are detected on SCE&G property.  Any unauthorized clearing of the trees or underbrush will result in the immediate cancellation of an individual’s dock permit as well as action to require re-vegetation of the affected area.  Removal of merchantable timber will require reimbursement to SCE&G Company subject to valuation of the Land Department.  Additional, consequences for violations may include loss of consideration for future permits, fines, or legal action.

7.18 Miscellaneous


· Deeds, permits or other instruments affecting Project 516 lands and waters will contain all standard covenants customarily imposed upon project property and such other covenants as in the sole discretion of SCE&G may be desirable or appropriate.  The instrument may contain indemnity clauses and insurance provisions.

· Permitting fees do not constitute a charge for admission to Project lands.

· SCE&G retains the right to vary the amount of inspection fees.

· No vested right or rights enforceable by third parties are created by SCE&G’s Policies or Procedures.


Maps of Lake Murray showing public and commercial landings, parks, shoal markings and other information are available free of charge from SCE&G.  Inquiries concerning policies, procedures, applications or regulations as outlined in this booklet, or requests for maps or applications, should be directed to SCE&G:


South Carolina Electric & Gas Company

Lake Murray Management Department

Columbia, South Carolina 29218

Telephone (803) 217-9221

[image: image3.png]L
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South Carolina Electric & Gas Company


Lake Murray Management Department


Mail Code 096

Columbia, South Carolina 29218
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From: Alan Stuart
To: "Vivianne Vejdani "; Alan Stuart; Alison Guth; "Amanda Hill";
"Amy Bennett"; "Andy Miller"; "Bill Argentieri"; "Daniel Tufford";
"Gerrit Jobsis (American Rivers)"; "Gina Kirkland"; Jennifer Hand;
"Jim Cumberland "; "Jim Glover"; "Jim Ruane ";
"Larry Turner (turnerle@dhec.sc.gov)"; "Malcolm Leaphart";
"Mark Giffin (giffinma@dhec.sc.gov)";
"Milton Quattlebaum (mquattlebaum@scana.com)”; "Randy Mahan";
"Reed Bull (rbull@davisfloyd.com)"; "Richard Kidder"; "Roger Hall";
"Ron Ahle"; "Roy Parker"; Shane Boring; "Tom Bowles (tbowles@scana.

com)”;
Subject: Lake Murray W2 reports
Date: Friday, May 09, 2008 9:44:50 AM
Attachments: Lake Murray W2 Report-12-06 Final.pdf

Lake Murray W2 applications Report-Final.pdf

Dear Water Quality TWC Members,

Attached are final reports on the Lake Murray W2 modeling conducted by Jim
Ruane. These reports were distributed in December 2007 with a comment
period through February 2008. With no comments received on these

reports we are reissuing them as final in their original draft form. Alison will post
these reports to the relicensing website so they will be available to all for your
use.

We thank you for your continued efforts on the relicensing of the Saluda Project
and look forward to working on PM&E measures in the coming months.

thanks,
Alan

Senior Licensing Coordinator
Kleinschmidt Associates

204 Caughman Farm Lane, Suite 301
Lexington, SC 29072

Phone 803-951-2077

Cell 803-640-8765

Fax 803-951-2124
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Executive Summary

The following water quality issues regarding Lake Murray have been identified:
e Low dissolved oxygen (DO) in the Releases from Saluda Hydro,
e Restrictions for operating Unit 5 due to entrainment of blueback herring,
e Eutrophication in the upper regions of Lake Murray,
e DO less than the State standard in the inflow regions of the lake,
e Reduced striped bass habitat in the lake due to low DO in the regions of the lake
where their temperature preferences occur, and
e Low pH in Lower Saluda River (LSR).

South Carolina Electric & Gas (SCE&QG) decided to address these issues using a two-
dimensional water quality model, CE-QUAL-W2, that simulates the effects of inflow water
quality on in-lake water quality as well as the releases from the lake. This modeling effort
was based on considering all available water quality data on Lake Murray and its inflows, as
well as using external comparisons of results at other projects similar to Lake Murray.

First, the available data were analyzed to better understand the main water use issues on
Lake Murray and to identify the most likely causes for the water quality problems in Lake
Murray. Phosphorus was identified as the major probable cause, primarily because the
phosphorus concentrations in the inflows were elevated and the primary sources of this
phosphorus were a few point sources. Another observation about phosphorus in the
watershed of Lake Murray was that the release from Lake Greenwood was relatively low in
phosphorus due to reductions by wastewater treatment plants upstream from Lake
Greenwood, as well as precipitation processes likely due to clay sorption and settling. It was
estimated that about 60% of the phosphorus entering Lake Murray comes from point sources.
If all sources of phosphorus were reduced so that rivers and creeks had phosphorus
concentrations that complied with South Carolina Department of Health and Environmental
Control (SCDHEC) lake criteria, phosphorus entering Lake Murray would be reduced by
about 60%. A review of other reservoirs similar to Lake Murray indicated that lower

phosphorus levels should improve DO in the releases from Saluda Hydro.
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Using available data collected by SCDHEC, United States Geological Survey (USGS),
and SCE&G, the CE-QUAL-W2 model was calibrated for the years 1992, 1996, and 1997,
primarily for temperature, DO, algal levels, and phosphorus. Graphical and statistical
analyses showed that the model was well calibrated for these water quality parameters.

The model was then tested using the calibration years for predicting water quality in Lake
Murray and its releases assuming that phosphorus was reduced so that inflowing creeks and
rivers had the maximum phosphorus concentrations that complied with SCDHEC lake
criteria. The results of the model runs indicated that DO concentrations in the releases from
Saluda Hydro were sensitive to phosphorus inputs, probably reducing the amount of aeration
that might otherwise be applied —especially if special pool level drawdowns were shifted to
other times of the year. The results also indicated that restrictions for operating Unit 5 due to
current concerns about fish entrainment could be eliminated or alleviated. In addition, the
model results indicated that trophic status and striped bass habitat in Lake Murray would
improve. The problem with low DO in the inflow regions of the lake and the issue regarding
low pH in the releases from Saluda Hydro would be significantly improved.

Finally, the test runs using the model indicated that five of the six water quality issues
identified above could only be addressed reasonably by using phosphorus reduction in the
watershed. Phosphorus reductions are likely the only practical approach considering that
cost for other alternatives would be high, and there are no proven technologies for addressing
these issues on the scale of Lake Murray. Also, point source discharges to some of the
inflows, especially Ninety-Six Creek and the Bush River, are so high that there is no

alternative but to reduce phosphorus in their discharges.
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1. Introduction

Several water quality issues associated with Lake Murray need consideration for
water quality management:

¢ Jow DO in the releases from Saluda Hydro,

e restrictions for operating Unit 5 due to entrainment of blueback herring,

e cutrophication in the upper regions of Lake Murray,

e DO less than the State standard in the inflow regions of the lake,

e reduced striped bass habitat in the lake due to low DO in the regions of the
lake where their temperature preferences occur, and

e Jow pH in LSR.

SCE&G implemented a turbine venting program in 1997 to increase the DO in the
releases from Saluda Hydro to the extent practical and is continuing this program to increase
the amount of aeration by the turbine units. Water quality downstream from Saluda Hydro
has significantly improved since 1998, and SCE&G continues to study and implement ways
to increase DO in the LSR. The blueback herring and the striped bass habitat probably
cannot be increased significantly or consistently each year without improving water quality
in Lake Murray. Eutrophication in the upper regions of Lake Murray, low DO in the inflow
regions of Lake Murray, and low pH in the LSR also cannot be corrected unless water quality
in Lake Murray is improved.

In preparation for relicensing, SCE&G prepared a water quality database using all
available data on Lake Murray, its watershed, and the LSR. SCE&G also decided to model
water quality conditions in Lake Murray to better understand the effects of water quality in
the inflows to Lake Murray on the six issues identified above. Specifically, SCE&G decided
to develop a water quality model to determine the effectiveness of phosphorous reductions in
Lake Murray on improving DO in the main body of the lake and its releases. The CE-
QUAL-W2 model was selected for simulating the water quality in Lake Murray and
predicting the effects of phosphorus reductions in the inflows.

The following sections provide additional background information on these water

quality issues, as well as water quality conditions in the inflows and in Lake Murray. It will
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be shown that reservoirs like Lake Murray are sensitive to phosphorus loads. Then, the CE-
QUAL-W2 model developed for Lake Murray will be presented along with predicted water
quality conditions under reduced phosphorus loads and for some reservoir operational
changes that are expected to increase DO in the turbine releases after phosphorus load
reductions.

The results show that the six water quality problems identified above can be
significantly alleviated by reducing phosphorus in the inflows to Lake Murray and that the
most significant phosphorus loads are from wastewater discharges from communities located
immediately upstream from the lake. The results also show that significant lake drawdowns
in September and October can contribute to lower DO conditions in the releases from Saluda
Hydro, especially if phosphorus was reduced in the inflows to the lake. Finally, a reduction
in phosphorus in the lake would reduce the production of organic matter that is probably

causing low pH levels in the LSR.
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2. Description of Lake Murray and Saluda Dam

Figure 2-1 shows the entire Lake Murray watershed downstream from Buzzard’s
Roost Dam with primary reference points labeled.

Pertinent characteristics of Lake Murray are presented in Table 2-1. The reservoir
has a maximum depth of 175 feet. The lake is approximately 41 miles long and has a
maximum width of 14 miles. The shoreline length is 524 miles, with 330 miles developed
for residential use. The shoreline development ratio is 17.7, which means that the lake has
17.7 times the shoreline length that would exist if the lake were circular. Therefore,
processes related to the lake margin (e.g., shoreline development, recreational development,
and housing development) could be significant.

Saluda Hydro has five turbines. Units 1-4 have a maximum discharge of about
3150 cfs each, and Unit 5 has a maximum discharge of about 5700 cfs. The intakes for
Units 1-4 are near the bottom of the lake, and the intake for Unit 5 is about 80 feet deep. The
average annual flow at Saluda Hydro is 2683 cfs, and the maximum turbine discharge is
about 18,000 cfs. The normal operating procedure at Saluda Hydro for the years calibrated
was to operate Units 1, 2, and 4 until the project flow reached about 9000 cfs; bring on Unit 5
in addition to these units until the project flow reached about 15,000 cfs; and then bring on
Unit 3. Starting in 2004, preference for Unit 3 instead of Unit 2 was implemented. The
primary use of the Saluda Project is for reserve, so it is not unusual for all the turbines to start
generating on short notice.

McMeekin Steam Plant is located immediately downstream from the dam, and its
condenser cooling water system was linked to the penstocks for Units 1 and 3 during the
years studied (note: recent work at the dam changed this configuration, and the thermal

discharge from McMeekin now goes to the Unit 2 penstock).
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Figure 2-1. Lake Murray Watershed Downstream from Lake Greenwood

Reservoir Environmental Management, Inc Jim Ruane 423-265-5820 jimruane@comcast.net 31





SCE&G Final

Table 2-1. Physical Characteristics of Lake Murray

U.S. Customary System Metric System

Maximum depth 175 feet 533 m
Mean Depth 46 feet 14 m
Drainage area 2260 square miles 5860 km”
Area of Lake surface 70 square miles 182 km®
Ratio of DA : lake area 32.2 32.2
Shoreline Length 524 miles 844 km
Shoreline Development Ratio 17.7 17.7
Total lake volume 2,118,000 ac-ft 2,613 hm’
Useful lake volume 1,654,000 ac-ft 2,041 hm®
Average Annual Flow 2683 cfs 76 cms
Nominal Residence Time 400 days 400 days
Depth of outlets, Units 1-4 175 feet 53 m
Depth of outlets, Unit 5 80 feet 244 m
Power Capacity per Unit, Units 1-4 32.5 MW 32.5 MW
Flow Capacity per Unit, Units 1-4 ~3200 cfs ~90.6 cms
Power Capacity, Unit 5 72 MW 72 MW
Flow Capacity, Unit 5 5700 cfs 161 cms
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3. Water Quality Characteristics of Lake Murray

and Releases from Saluda Hydro

A considerable amount of water quality information has been collected on Lake
Murray over the last six decades. The first data were collected in 1947, and these early
efforts continued up to the early 1970s by the South Carolina Pollution Control Authority,
SCDHEC, and the USGS. As part of the relicensing process for the current FERC license for
operating the Saluda Project, SCE&G contracted with ERC, Inc., to conduct a comprehensive
assessment of Lake Murray in 1974 and 1975. The SCDHEC has monitored the lake and its
inflowing waters monthly since about 1973 and continued until recently when the monitoring
strategy was revised. SCE&G, in cooperation with USGS, has collected data on Lake
Murray since 1990.

One interesting finding by ERC was that most of the sedimentation in the lake took
place in the reach from about Rocky Creek to Blacks Bridge. They found that these
sediments were comprised of a greater percentage of small particles in comparison to other
parts of the lake, with the exception of the lower part of the Little Saluda embayment. The
lower deepwater stations had exhibited very little sediment deposition since completion of
Saluda Dam.

Data collected by the SCDHEC, USGS, and SCE&G were used to perform this
analysis. The primary monitoring stations used for this water quality assessment and
development of the CE-QUAL-W2 model inputs are shown in Figure 3-1.

SCDHEC reported the following regarding water quality and water uses in Lake
Murray (SCDHEC Assessment Reports in 1995 and 1998):

The locations at Rocky Creek and in the Bush River arm of Lake Murray were

reported to be among the most eutrophic sites on large lakes in South Carolina. All

the locations between Rocky Creek and the dam, including the embayment locations,
were reported to be among the least eutrophic in South Carolina. Their finding was
based on data for the following parameters: water clarity, total phosphorus (TP), total

inorganic nitrogen, chlorophyll a, and DO.
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Watershed management was recommended to reduce phosphorus loading to a number
of areas of the lake:

e Rocky Creek area of Lake Murray (S-279)
e Bush River arm of Lake Murray (S-309)

SCDHEC also listed pH as a concern below Saluda Dam. Low pH in reservoir
releases is usually caused by decomposition of organic matter in the lake, and this commonly
occurs in lake waters that have low alkalinity like Lake Murray. Organic matter in lakes
comes from algal growths and aquatic plants, wastewater discharges in the watershed, and
natural organic sources in watersheds. Low pH is caused by the formation of carbon dioxide
as organic matter is decomposed—carbon dioxide in water forms carbonic acid that causes
the pH to decrease. The low pH excursions (in magnitude as well as frequency) cannot be
remedied practically except through watershed reductions of man-made sources of nutrients
and organic loads.

It should be noted that phosphorus and pH was listed as the cause for several sites on
Lake Murray (especially the Bush River arm, Black’s Bridge, Little Saluda River arm) in the
303(d) lists for 2002, 2004, and 2006. These sites are not listed as near-term potential Total
Maximum Daily Loads (TMDLs).

Nutrients, Algae, and Water Clarity

Inflow Stations

Considerable amounts of data are available for assessing the sources and trends of
nutrients that enter Lake Murray, as well as the nutrient concentrations, algal productivity
and water clarity in Lake Murray.

Figure 3-2 shows the TP concentrations over the period 1974 to 1998 in the tailwater
of Buzzard’s Roost Dam. There was an upward trend in concentrations until 1985 when the
concentrations were substantially reduced and a downward trend began. This dramatic
change is primarily attributable to the implementation of tertiary wastewater treatment for
wastewater discharges to the Reedy River (tributary to Lake Greenwood) from the City of

Greenville, SC. The median concentration of TP measured at this station between 1989 and
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1998 is 0.020 mg/L. However, of the 117 observation used to calculate this mean, 39 (33%)
were below the minimum detectable amount (MDA) of 0.02 mg/L. Biological Oxygen
Demand (BODys) also decreased, dropping from a mean of about 2.5 mg/L during the period
1969 through 1986 to a mean of about 1.3 mg/L for the period 1987 through 1998. The
decrease in BODs lagged the decrease in TP perhaps due to the release of methane and other
decomposition products from the sediments of Lake Greenwood sometime after the drop of
TP in the water column. Total Kjeldahl nitrogen (TKN, a measure of the organic nitrogen
and ammonia nitrogen) followed a pattern similar to that for TP, probably attributable to the
TKN associated with algal growths. Nitrate+nitrite concentrations appeared to decrease over
the period 1985 through 1987. In addition, nitrate+nitrite concentrations drop to near zero
every year during the summer and autumn months. This drop in nitrate+nitrite indicates that
conditions favor blue-green algae during this time in the upper end of Lake Murray since
they can use dissolved Ny as their source of nitrogen. Blue-green algae are often more
troublesome than other algal species such as diatoms and green algae.

Figure 3-3 presents TP data collected at S-295 (Chappells) for the period 1988
through 1998. TP increased significantly between Buzzard’s Roost Dam and station S-295,
from about 0.02 mg/L at S-186 (just below Greenwood Dam) to about 0.05 mg/L at S-295
(approximately 3.5 miles downstream). This increase in TP is highly significant because
phosphorus can cause organic matter (i.e., algal growths and aquatic plants) that is about 188
times its weight—this amount of organic matter can cause DO demands that are about 262

times the weight of phosphorus.

Water quality in hydropower reservoirs can be sensitive to the concentration of TP in
their inflows. Figure 3-4 presents the results of a study conducted for the Environmental
Protection Agency (EPA) to determine the TP concentrations in the inflows to hydropower
reservoirs (Crossman, 2001). This figure shows that Lake Murray could be among the
cleanest 25% of the reservoirs included in the study if the TP concentration was in the range
of 0.03 mg/L. However, with the TP concentration found at S-295, Lake Murray receives TP
concentrations that are near the 55 percentile ranking for reservoirs that are not considered to

be TMDL sites.
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The 1989-1998 TP data in Ninety-Six Creek (S-093) had a median concentration of
0.44 mg/L (Figure 3-5), about 22 times the concentration of TP in the Saluda River below
Greenwood Dam. Using the median concentrations of TP in the Saluda River below Lake
Greenwood and in Ninety-Six Creek in combination with their mean annual flows, the
respective TP loads exerted on Lake Murray were estimated. This analysis showed that
Ninety-Six Creek had a TP load of 270 lbs/day and the Saluda River had a load of
183 Ibs/day. The station at S-295 had a load of about 494 1bs/day, so Ninety-Six Creek

accounted for essentially all of the increase in TP between Greenwood Dam and Chappells.

The Bush River near its inflow point to Lake Murray also contained high
concentrations of TP (Figure 3-6): about 0.6 mg/L. Using the same approach for estimating
its TP load to Lake Murray, the Bush River had an estimated load of 294 Ibs/day. After the
Bush River enters the Saluda River at the upper end of Lake Murray, the estimated
concentration of TP in the Saluda River was about 0.07 mg/L. However, since these data
were collected, TP was reduced about 20-25% in the Bush River by TP reductions from a
point source in the watershed.

The Little Saluda River near the inflow to the Little Saluda River arm of Lake Murray
(station S-123) has been monitored by SCDHEC since 1974 (Figure 3-7). Their data show a
significant decreasing trend over the years, with a significant drop in 1989. The current
concentration of TP is about 0.14 mg/L, which leads to an estimated daily load of about
134 1bs/day.

Clouds Creek near the inflow to the Little Saluda River arm of Lake Murray (station
S-255) has been monitored by SCDHEC since 1979 (Figure 3-8). Their data show a
significant increasing trend over the years. The current concentration of TP is about
0.16 mg/L, which leads to an estimated daily load of about 76 1bs/day.

After all of the inflows entered the upper end of Lake Murray, the total estimated
average concentration of TP was about 0.08 mg/L prior to the reduction in TP in the Bush
River.

Annual average phosphorus concentrations in the inflows to Lake Murray are

summarized in Figure 3-9 for the years 1989-1998. Figure 3-10 and
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Table 3-1 summarize the distribution of flow and TP loadings between the major
waterways that enter the upper end of Lake Murray. It is obvious from these charts and table
that several smaller waterways contribute much greater TP loads than would be expected for
the amount of water that they contribute. Four of the tributaries (i.e., Ninety-Six Creek, Bush
River, Little Saluda River, and Clouds Creek) contributed 71 percent of the TP to Lake
Murray, while their streamflow contributions totaled about 18 percent. The contributions
from Ninety-Six Creek and Bush River were especially high. As discussed above, the TP
concentrations in these smaller waterways were caused by point source discharges and
development in the watershed. If these TP loads were reduced, especially the point sources,
the upper areas of Lake Murray would have less algae and greater water clarity; and, the DO
in the reservoir and in the releases from the Saluda Project likely would increase (Matthews
et al., 2001; Williams, 2001).

Significant aquatic plant communities at the upper end of Lake Murray could
contribute to high organic and nutrient loads in the upper area of the lake due to their die-off
each year and settling in areas of the upper end of the lake (SCDHEC, 1998). This

contribution to organic and nutrient loads to Lake Murray has not been assessed.
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Figure 3-1. Primary SCDHEC and SCE&G Monitoring Stations used for Lake Murray Water Quality Analyses
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Figure 3-4. TP Frequency Plot for Inflows to Hydropower Projects (Crossman, 2001)
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Figure 3-10. Pie Charts of Inflow and Phosphorus Loads to Upper Regions of
Lake Murray
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Table 3-1. Percent Contributions to the Upper Regions of Lake Murray of Total Phosphorous Loadings
and Mean Stream Flows

Lake Murray

Mean Streamflow,

Phosphorus Load,

Ratio of Phosphorus

Tributary percent percent Load to Flow
Bush River 34 26.8 7.9
Little Saluda River 6.7 12.2 1.8
Clouds and West Creeks 33 6.9 2.1
Ninety-Six Creek 4.3 24.6 5.7
Little River 6.8 6.2 0.9
Saluda River 63.8 16.7 0.3
All other flows 11.7 6.6 0.6
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Upper End of Lake Murray, Including Embayments

The Bush River arm of Lake Murray (S-309) was reported in both the 1995 and 1998
reports to be among the most eutrophic sites on large lakes in South Carolina. The TP for this
station is plotted in Figure 3-11, and the median TP was about 0.10, indicative of eutrophic-
hypereutrophic conditions (Heiskary and Walker, 1987).

Figure 3-12 presents the TP data collected at Blacks Bridge since 1974 and shows that
the current median TP concentration is 0.05 mg/L. This concentration corresponded to about
the same as the median concentration observed at the upstream Saluda River station at
Chappells (S-295), but was less than the estimated concentration 0.07 mg/L that entered the
upstream end of Lake Murray due to the added TP load from the Bush River. This decrease in
TP that occurred between the upstream end of the lake and Black’s Bridge was attributed to
precipitation of TP to the sediments, probably in the form of organic suspended solids, i.e.,
algae (Wetzel and Likens, 2000), and phosphorus adsorbed by clay particles that settled to the
sediments.

At Lake Murray in the Rocky Creek area (S-279), SCDHEC commented in their 1998
report that this was among the most eutrophic sites on large lakes in South Carolina; but, in
their 1995 report, they reported this site to be intermediate trophic status—in essence the
opposite of their 1995 and 1998 ratings for the Blacks Bridge site, probably indicating that
conditions at both locations were actually about the same for both periods. Figure 3-13
presents the TP data collected at this site for the period 1989-1998, where the median TP
concentration was about 0.04 mg/L, only a slight decrease from the mean concentration
observed at Blacks Bridge. This marginal decrease in TP shows that this station was still
strongly influenced by inflow water quality and processes that are characteristic of what
limnologists consider the transition zone of the reservoir. This observation is consistent with

the two SCDHEC reports as well as the ERC report.
The Lower End of Lake Murray, Including The Embayments

For the forebay of Lake Murray (S-204), SCDHEC commented in their 1998 report that
this was among the least eutrophic sites in South Carolina. Figure 3-14 presents the TP data

collected at this site for the period 1989-1998 where the median TP concentration is 0.02 mg/L,
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and possibly 0.01 mg/L at times as measured by SCE&G (these latter data had a lower
minimum detectable concentration). A closer look at the SCDHEC data for this station in
comparison with the data collected at Rocky Creek and Blacks Bridge indicates that one major
difference between the forebay and the upstream stations is that the TP is low essentially most
of the year in the forebay. The upstream stations occasionally experience TP values as low as
0.02 mg/L (especially in the summer when inflow can be lower and algae consume the TP), but

they increase significantly at times.
Summary for TP in Lake Murray, Including The Embayments

Table 3-2 summarizes the TP, chlorophyll a, and Secchi depth conditions at various
locations in the inflows and Lake Murray. The changes in water quality as water moves from
the inflow regions to the forebay are readily apparent: TP and chlorophyll a decreases and
Secchi depth increases. In general these patterns are attributed to well-documented
limnological processes that occur to some degree in every reservoir, and reservoirs with longer
residence times exhibit more change than those with shorter residence times (Ruane and

Hauser, 1991).
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Figure 3-11. Total Phosphorus Collected at SCDHEC Station S-309 Located in the Bush
River Embayment, Approximately 1.1 Miles Upstream of the Saluda River
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Figure 3-12. Total Phosphorus Collected at SCDHEC Station S-223 Located in the
Saluda River at the Highway 391 Bridge
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Figure 3-13. Total Phosphorus Collected at SCDHEC Station S-279 Located in Lake
Murray near Rocky Creek, Approximately 17.7 Miles Upstream of Saluda Dam
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Figure 3-14. Total Phosphorus Collected at SCDHEC Station S-204 Located in the
Forebay of Lake Murray

Table 3-2. Summary of TP, Chlorophyll a, and Secchi Depth Conditions at Various
Locations in the Inflows and Lake Murray — Includes 1989-1998 Data

Only
'V(';agr}l_T)P M?rdpian Chlol\:lssgyll a ggﬁ?ﬁu
(mg/L) (ng/L) depth (m)

Greenwood Dam (S-186) 0.032* 0.020 No data No data
Ninety-Six Creek (S-093) 0.577 0.440 No data No data
Little River (S-099) 0.083 0.070 No data No data
Saluda River (S-295) 0.060 0.050 No data No data
Bush River (S-102) 0.685 0.600 No data No data
Bush River Embayment (S-309) 0.143 0.100 27.3 0.80
Blacks Bridge (S-223) 0.058 0.050 14.8 0.81
Little Saluda River (S-123) 0.167 0.140 No data No data
Clouds Creek (S-255) 0.250 0.160 No data No data
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Rocky Creek (S-279) 0.049 0.040 11.9 1.15
Camping Creek (S-290) 0.136 0.120 No data No data
Dreher Island (S-280) 0.030 0.020 6.5 1.92
4.2 Miles from Saluda Dam (S- 0.025 0.020 57 27
273)

Ballentine Embayment (S-274) 0.023 0.020 5.7 2.9
Forebay (S-204) 0.023 0.020 7.3 2.8

*39 out of 117 (33%) of the TP observations at this station were below the MDA of 0.02
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Temperature, Dissolved Oxygen, and pH

Lake Data

SCE&G has collected (or at times sponsored USGS to collect) water quality profiles
throughout Lake Murray. DO and temperature data are useful for gleaning understanding of
water quality dynamics in the lake. The data collected during the months of May, June,
August, and September 1996 vividly illustrate the dynamics of DO and temperature in Lake
Murray. It should be noted that hydrologic conditions were normal in 1996 but, near the end of
August, SCE&G started drawing the lake down for aquatic plant management.

Here are some general patterns of DO that can be gleaned from the contour plots shown
in Figure 3-15 which illustrate the DO dynamics of Lake Murray:

e DO starts decreasing in the upper part of Lake Murray in May.

e In the upper end of the lake by the end of June, DO is low (< 2 mg/L) in the
metalimnion and near the sediments.

e In the lower two-thirds of Lake Murray by the end of June, DO is lower at the
metalimnion than near the sediments, indicating significant DO demands in the
water column. This is significant because it suggests that a dominant DO demand
can be attributed to inflow water quality parameters like phosphorus and organic
matter.

e In August, the DO is essentially zero throughout the metalimnion and is near
1 mg/L or less all along the sediments. However, the DO is greater than 3 mg/L
from elevations 68 to 85 m in the forebay.

e In September, most of the hypolimnion and metalimnion experienced DO values
<0.5 mg/L throughout the lake.

e In August of low flow years, the DO in the forebay is much greater than in normal
and high flow years. In low flow years, the DO was generally greater than 3
mg/L at all depths in the forebay; whereas in normal flow years the DO was

generally less than 3 mg/L and minimum DO levels were <0.5 mg/L.
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e In September of low flow years, the DO in the forebay is marginally greater than
in normal flow years. In low flow years, the DO was generally greater than 1.5
mg/L at all depths in the forebay; whereas in normal flow years the DO was
generally about 0.5 mg/L and less.

e These observations in low flow years suggest that water displacement within the
reservoir affects the DO distribution within the reservoir, (i.e., in normal and wet
years, water movement through Lake Murray is greater and moves poor water
quality, e.g., low DO, down through the metalimnion and hypolimnion more
rapidly).

It is important to note that the low DO values in the upper end of the lake are caused by
decomposition of algae and other inflowing organic matter that takes place in the water column
as well as in the form of sediment oxygen demand (SOD) (Ruane and Hauser, 1991). If Lake
Murray is like many other hydropower reservoirs, the low DO in the metalimnion all the way
to the dam is caused by this decomposition of algae and other organic matter that initiates at
the upper end of the lake.

Although the DO in the metalimnion appears to be only marginally lower than the DO
levels observed near the sediments of the lake, the contour plots do not reveal the difference in
the volumes of water with low DO in these two areas of the lake (i.e., the metalimnion volume
compared to the volume of water near the sediments). The volume of the metalimnion (in July,
this layer of the lake occupies an average elevation range from about 94 m to 99.5 m and
ranges in temperature from about 17°C to 25°C) is about 350,000 ac-ft; whereas the volume of
the water with low DO consumed by the bottom sediments is estimated to be about 15,000 ac-
ft. The volume of water with DO depression in the metalimnion is about 25 times the volume
of water with DO depression over the sediments. A rough estimate of the mass of the DO
demands in these two areas of the lake is approximately proportional to the volumes of water
in these two areas. Hence, it is estimated that the DO demands in the metalimnion (caused
primarily by inflow water quality, algae, and SOD in the inflow region of the lake) are about
25 times greater than the DO demand attributed to the sediments in the deeper water of the
lake. Following DO depletion in the metalimnion, DO consumption in the hypolimnion speeds
up because more organic material (i.e., primarily dead algae) settles through the metalimnion

without being decomposed.
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Hence, even the low DO in the hypolimnion in the late summer can be attributed to DO
demands that initiate in the water column (as opposed to the deep reservoir sediments.)

Low DO also occurs in the inflow regions of Lake Murray. Figure 3-16 and Figure
3-17 show data collected at the USGS monitors located in the Saluda River at Blacks Bridge
and in the Little Saluda River at the Hwy 391 Bridge, respectively. The USGS has been
monitoring DO and temperature at these locations since 1993, but these figures present data for
2001 and 2002 only. The data show that minimum DO levels are periodically less than the
SCDHEC water quality standard in the upper 2 m of the lake. The occurrence of the low DO
values in the upper 2 m of the lake was determined by correlating temperature values between
the USGS monitor readings and monthly profiles collected at these locations.

The following is a summary of the excursions for the observed data (note that there
were no data reported for about 50% of the time at Blacks Bridge and about 10% of the time on
the Little Saluda River):

1. In the upper 2 m of the Saluda River At Blacks Bridge in 2001, there were about
10-12 daily minimum DO values reported to be less than 4 mg/L and the lowest
value reported was 1.5 mg/L (the SCDHEC DO standard is 5 mg/L daily
average and 4 mg/L minimum DO).

2. Inthe upper 2 m of the Little Saluda River arm in 2002, there were about 15
daily minimum DO values reported to be less than 4 mg/L and the lowest value
reported was 1.6 mg/L; in addition, there were over 10 excursions of the daily
average DO; i.e., over 10 values of average daily DO were less than 5 mg/L.

Figure 3-18 presents contour plots for the temperature dynamics in Lake Murray for the
year 1996. It is instructive to track the 16°C contour line over the period of June through
October. This shows how a dominant body of water moves through the lake. In June, this
layer of water is at about elevation 95 m; in July, about elevation 92 m; in August, about
elevation 89 m; in September, about elevation 78 m; and in October, all the water having a
temperature of 16°C had been drawn out of the lake. This illustrates how low DO water in the
metalimnion is drawn down in the lake to where it is eventually drawn out of the lake through
the turbines.

The pH in the bottom of Lake Murray decreases as organic matter is oxidized by

bacterial action that ends in the formation of carbon dioxide. Figure 3-19 shows how pH
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decreased in conjunction with decreasing DO levels below the epilimnion as organic matter
was oxidized over the course of the summer months of 2001. This figure vividly demonstrates
that oxidation of organic matter is correlated with low pH values in the releases from Saluda

Hydro.
Tailwater Data

SCE&G has sponsored USGS monitoring of DO and temperature in the releases from
the Saluda Project since 1989. The results of the DO and temperature monitoring in 1996 are
presented in Figure 3-20 and Figure 3-21, respectively. The DO conditions for 1996 are
presented because they do not reflect the effects of the aeration efforts that SCE&G
implemented in 1997—starting in 1999, DO in the releases from Saluda Hydro dramatically
improved except when flows were greater than about 6000 cfs in September and October.
SCE&G plans to implement additional aeration measures but there are several alternatives that
need evaluation; one being the reduction of nutrients in the inflows to Lake Murray.

The amount of water flow that passes through the turbines affects the amount of air that
can be aspirated through the turbine system—a lower amount of flow, or gate setting, allows
more air to be aspirated into the turbine system which, in turn, allows DO to be increased to a
greater extent in the turbine releases. Over the period 1999-2002, the median DO increased to
about 7.2 mg/L compared to a median DO of 2.7 mg/L for the years before 1999. The
percentage of time that the DO was less than 5 mg/L decreased from 88% to 12%. The
percentage of time that the DO was less than 3 mg/L decreased from about 55% to about 3%.

Part of the success of the turbine venting system can be attributed to the low flows that
occurred in 1999-2002; i.e., SCE&G was able to operate the turbine venting without having to
operate at higher flows as frequently as they would in normal and high flow years. The
summertime cumulative flows in 1999-2001 were less than half of the normal cumulative
flows observed in most of the other years for which DO data are available.

The current turbine venting system and modified operational scheme was developed
using field studies in October 1998 (Saluda Hydroelectric Project Turbine Venting Study—
1998, April 1999), as well as more recent studies to implement the use of hub baffles to allow

increased aeration at higher unit and project flows.
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The daily average DO drops to less than 4 mg/L periodically. These periods are
associated with times when project flows are higher than about 6000 cfs. The ultimate
capability of turbine venting for adding DO to the releases at the Saluda Project will not be
known until the hub baffles, and perhaps other improvements, are added to the system and

tested.
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Lake Murray Temperature June 24-25, 1996 - SCE&G stations
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Figure 3-18. Temperature Measured in Lake Murray in 1996
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Limnological Considerations for Effects of Phosphorus on Lake
Murray

The size of a lake and its residence time for water passing through it significantly
affects how phosphorus impacts water quality in the lake. Phosphorus causes algal growths in
lakes and eventually decreases in the water column as the algae die and settle to the bottom,
taking some of the phosphorus with them. Therefore, lakes with longer residence times usually
result in lower phosphorus and algae levels in the lower regions of these lakes near their dams
as the summer growing season progresses. The areal and longitudinal extent of phosphorus
impacts on a reservoir, as well as the degree of impact on a reservoir, is significantly affected
by the concentration of phosphorus in the inflows as well as the amount of flow that enters the
reservoir.

A small amount of phosphorus causes significant algae and associated organic matter
that results in demands on the DO in lakes. For example, the median phosphorus concentration
in Ninety-Six Creek is about 0.44 mg/L. If all of this phosphorus was used to grow algae, it
would cause about 73 mg/L of algae and eventually result in an oxygen demand of about 100
mg/L after the algae died and were decomposed by bacteria. In other words, the multipliers for
the effects of phosphorus concentration on algal concentration and DO demand are 170 and
240, respectively; i.e., multiply phosphorus concentration by 170 and 240 to calculate the
concentrations of algae and DO demand, respectively, that ultimately could occur. To put
these numbers into perspective, typical levels of algae acceptable for water bodies at any one
location are about 1-3 mg/L of algae and about 4-5 mg/L of DO demand. Fortunately in Lake
Murray, the effects of Ninety-Six Creek, as well as the Bush River, are significantly diluted by
the flow from Greenwood Dam that contains low concentrations of phosphorus, so Lake
Murray is not directly exposed to the high concentrations of phosphorus from these inflows.

Point sources from wastewater treatment plants are known to contain relatively high
concentrations of phosphorus that significantly affect water quality in lakes. Various types of
nonpoint sources of phosphorus can cause similar effects, but these sources are dependant on
characteristics of each watershed.

Limnologists often compare phosphorus levels in lakes with resulting water quality

conditions to see how they relate. Data on lakes the size of Lake Murray were summarized to
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determine how DO associated with these lakes compared to the phosphorus levels in their
inflows. Table 3-3 presents the results of this summary for 14 projects in the United States
with residence times similar to Lake Murray (i.e., 400 days &+ 75 days). Several DO metrics
could have been used (e.g., lake profiles, levels of DO in their releases, etc), but due to the
level of effort required to obtain DO data for these metrics a simpler metric was chosen:
consideration of annual occurrence of zero DO in the releases from the projects for all years
including low flow years when DO might not be as low as in other years.

Table 3-3 shows that there is high correlation between concentration of phosphorus in
lake inflows and the occurrence of zero DO in their respective turbine releases. For the eleven
reservoirs where TP was about 0.01 to 0.04 mg/L in the inflows, zero DO did not occur
annually in the releases from these projects. On the other hand, for those reservoirs where TP
was greater than about 0.06 mg/L in the inflows, DO was zero each year. It should be noted
that these kinds of projects often experience their lowest DO conditions during mean and high
flow years as opposed to low flow years like projects with less residence time. Most of the
projects listed in the table (South Holston, Watauga, DeGray, Beaver, Broken Bow, Burton,
Smith, Nantahala, and Thorpe) do not experience zero DO at any time, although several require
some aeration to increase DO to desired objectives. It should be noted that there are other
factors (i.e., outlet level, temperature, organic matter in inflows) that can affect DO in the
releases from hydropower projects; but, in spite of these other factors, the simple correlation
between phosphorus and DO in Table 3-3 is remarkable.

The results of this summary of actual conditions for lakes the size of Lake Murray
vividly demonstrate that reduction of phosphorus in the inflows to Lake Murray should result

in higher DO levels in the releases from Saluda Hydro.
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Table 3-3. Summary of DO Conditions at 14 Reservoirs with Residence Times Similar to Lake Murray
and Various Inflow Phosphorus Conditions

Relationship Between Low DO and Phosphorus for Hydropower Reservoirs with Residence Times of About 400 Days

Max Normal surf Drain. | Mean | Resi- | Zero DO in
Name of dam River ' storage, " | area, | flow, [ dence | releases, COMMENTS
depth, ft area, ac . :
ac-ft sg mi cfs Time | annually?
BEAVER, AR White 218 1,652,000 | 28,220 | 1186 1898 439 No Low TP (0.02-0.04), but impacted by Fayettville
giOKEN BOW. |\tountain Fork| 175 | 920,000 | 14,200 | 754 | 1350 | 341 No Low TP (0.03-0.04)
BURTON, GA |Tallulah 108,000 | 2,775 118 142 385 No Low TP (~ < 0.04)
DEGRAY, AR |Caddo 171 654,700 | 13,400 | 453 725 455 No Low TP (~ 0.02)
HARTWELL low metalimnion DO in TP load could be 80% of load to
GA/SC ’ Savannah 185 2,550,000 | 55,950 | 2088 3670 347 probably Seneca Arm, but not Tugaloo|Lake Murray; Hartwell has 56
Arm; probably due to TP days less residence time
LEWIS SMITH, | Sipsey Forl/ 264 | 1,390,000 | 21,200 | 944 | 1510 | 464 No Low TP (0.02-0.03)
AL Warrior R
méNTAHALA' NantahalaR | 210 | 138,000 | 1,605 | 108 | 173 | 399 No Low TP (~ 0.01)
NARROWS, AR |Little Missouri 132 279,700 | 7,200 237 379 372 No Low TP (0.02-0.04)
PHILPOTT, VA |Smith 180 166,200 | 2,880 212 254 327 No Low TP (0.02-0.03)
SALUDA, SC Saluda 170 2,118,000 | 50,000 | 2420 | 2683 398 Yes High TP (0.08-0.1) |
SOUTH Low TP (0.03), but low DO in metalimnion, probably due to
HOLSTON, TN South Holston 240 657,500 | 7,580 703 980 338 No elevated orthoP in one inflow
zer0 DO on bottom of lake: < receives high nutrients: ~ 0.08
TENKILLER, OK [lllinois 187 654,100 | 12,900 | 1610 805 410 probably . . . |TP; 12 TMDL sites in watershed
1 ppm in releases in Aug '95
for org/low DO
THORPE, NC | WVest Fork 110 71,000 | 1,462 | 37 100 | 355 No Low TP (~ 0.01)
Tuckasegee
WATAUGA, TN |Watauga 309 568,700 | 6,430 468 710 404 No Low TP (0.03)
Total projects where releases are greater than zero 11 79 %
Total projects where releases have zero DO annually 3 21
Total projects 14 100 |% |
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Before developing a CE-QUAL-W2 model for Lake Murray, a model of DeGray
Reservoir, that has a similar residence time, was used to see how sensitive DO would be to
phosphorus concentration in the inflows. To perform this evaluation, several modifications
were made to the original CE-QUAL-W2 model for DeGray:

1. Inflows to the reservoir were set to high nutrients similar to those entering
Lake Murray and low nutrient concentrations that enter DeGray.

2. Temperature in the model was adjusted so that the model would be
representative of the southeast United States.

3. SOD in the “high nutrient model” was adjusted to account for the higher algal
growths that occur as in Lake Murray.

4. The outlet level from the dam was set lower in the water column.

The results of this evaluation vividly indicated that DO in Lake Murray would be
sensitive to reductions in phosphorus in the inflows, as shown in Figure 3-22.

It can therefore be concluded that DO in the forebays and turbine releases from lakes

the size of Lake Murray are very sensitive to phosphorus in their inflows.

DEGRAY Resesvoir Using SE adjustments, for TP = 0L0E and < D02 mo/L in indlow
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Figure 3-22. CE-QUAL-W2 Model Results Using the DeGray Model to See How DO in
the Releases Responds to Higher Levels of TP—the Upper Curve is for Low TP Levels
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Summary of Water Quality Analyses

0 From a total of twelve stations on Lake Murray (including embayments), nutrients
and pH were listed as the cause for non-supporting water uses at several stations.
However, they were not designated as planned TMDL sites.

0 The stations at Rocky Creek and in the Bush River arm of Lake Murray were
reported to be among the most eutrophic sites on large lakes in South Carolina, and
both of these locations were designated as non-supporting for aquatic life uses. All
the locations between Rocky Creek and the dam, including the embayment
locations, were reported to be among the least eutrophic in South Carolina.

0 Low pH in the tailrace was the cause for non-supporting and partially supporting
ratings in the tailrace in the 303(d) listings in 2004 and 2006.

0 Watershed management has been recommended to reduce phosphorus loading to
two areas of the lake: Bush River embayment and the Rocky Creek area of Lake
Murray.

0 The water quality in the releases from Greenwood Dam has improved dramatically
over the last 20 years. In the late 1980s, nutrients and organic matter were reduced.
In 1998, an aeration system was installed and DO in the releases is now usually
greater than 5 mg/L.

0 However, the TP load to Lake Murray still remains high due to nutrient loads from
Ninety-Six Creek, Bush River, Little Saluda, and Clouds Creek. These tributaries
to the upper end of Lake Murray contribute an estimated 71% of the TP load to
Lake Murray while their streamflow contributions only total about 18%.

0 Reductions of TP loads in Ninety-Six Creek, Bush River, Little Saluda, and Clouds
Creek would improve water quality (trophic status, water clarity, reductions in
algae, DO) in the upper areas of Lake Murray (Rocky Creek and upstream). If
these waterways were reduced to the criteria set for lakes by SCDHEC, the inflows
to Lake Murray would be among the cleanest 30% of the hydropower reservoirs
reported in a recent EPA study (Crossman, 2001). DO in the reservoir as well as
the releases also would likely improve.

0 Further study (i.e., water quality modeling) would be required to determine how

water quality might improve by using nutrient controls in the watershed.
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0 Considerations for internal nutrient cycling—eutrophication at Rocky Creek and
low DO in the metalimnion (and subsequently in the turbine releases) could be
partly attributed to internal nutrient cycling. Also, the nutrients released from the
sediments in the upper region of the lake could be subject to upwelling induced by
power pulse inflows from Lake Greenwood being cooler than the surface water.
This upwelling could contribute additional P and N (i.e., NH3) into the surface
layer.

0 Water quality problems (algae, anoxics, low DO) in the Little Saluda River
embayment are partly caused by internal nutrient cycling due to the small watershed
feeding this embayment (i.e., it is a sizeable body of water with relatively low
potential for sediments to be flushed out.) Nutrients accumulate in a system like
this and cycle over and over as they are taken up by algae, the algae die and settle,
and then the nutrients are cycled up into the water column again.

0 DO in the Saluda turbine releases probably would improve, and the Lake Murray
metalimnion would not experience DO levels as low as current conditions if TP was
reduced using point source controls in the watershed and/or by reducing internal
nutrient cycling.

O Acration of releases. The current turbine venting system with the addition of hub
baffles has increased the minimum DO, especially when turbines are operated at
flows up to about 6000 cfs. If nutrient sources in the watershed and associated DO
demands in upreservoir sediments were reduced, DO in the LSR would likely
increase more. A CE-QUAL-W2 model will be used for estimating the benefits of
nutrient controls in the watershed and how DO conditions would change in the
reservoir and turbine releases following nutrient reductions.

0 Limnological considerations. Comparison to 13 other reservoirs having similar
residence time showed TP in inflows significantly affects DO in the releases from
such lakes. This was confirmed by modifying the CE-QUAL-W2 model on
DeGray Reservoir which has low TP concentration in its inflows and DO levels
greater than Saluda in its releases. After model settings were adjusted to be more

like Lake Murray, the DO in the releases was much lower.
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4. Approach to Water Quality Management for
Lake Murray

Based on water quality analyses of data available on Lake Murray, its inflows, and
the releases from Saluda Hydro, as well as consideration for water quality objectives for
Lake Murray and Saluda Hydro, the following hypothesis was formulated to provide an
approach for quantifying linkages between the causes and effects so that water quality
management strategies could be developed:

Hypothesis: A major portion of the water with low DO that passes through
the turbines derives from low DO water in the metalimnion and much of the
hypolimnion, which is low in DO due to the nutrients and organic matter in the
Bush River, Ninety-Six Creek, and Little Saluda River. SOD in the inflow
region of Lake Murray also causes low DO in the metalimnion, but this SOD,
as well as nutrient releases from these sediments, can be attributed to the
impacts of these same watershed nutrient and organic sources. As illustrated
using the temperature dynamics in the lake, most of the water in the
metalimnion and hypolimnion is eventually drawn out through the turbines.
The low pH concerns that SCDHEC identified for the Saluda River
downstream from Lake Murray can only be addressed by nutrient
management in the watershed. The low DO excursions occurring in the
inflow regions of the lake can only be addressed through similar watershed
actions.

To prove this hypothesis, SCE&G decided that a water quality model like CE-QUAL-
W2 was needed to simulate the complex, dynamic water quality linkages and processes as
they currently occur, as well as how they would occur if nutrients and organic loads from the
watershed were reduced. This model allows a quantitative assessment of the effects of the
TP loads from watersheds on most of the water quality issues, including DO, in lakes and
their releases. Also, the model can provide an assessment of the benefits of watershed TP
controls to coolwater fish species that inhabit the metalimnion of lakes. In addition, the
model allows an assessment of the potential eutrophication improvements in the upper
regions of lakes where some of these areas are less than fully supporting water quality

objectives.
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CE-QUAL-W2

CE-QUAL-W2 (W2), is a two-dimensional, hydrodynamic and water quality model
for reservoirs and rivers. The W2 model is deterministic (i.e., mechanistic) not stochastic.
Modeled temperatures within Lake Murray are driven by boundary conditions including
inflows, outflows and their withdrawal zones, and inflow temperatures, and by other forcing
functions such as heat loadings and atmospheric heat exchange driven by meteorology.
Modeled water quality within Lake Murray is driven by inflow water quality (especially
temperature, organic matter, nutrients, turbidity, etc), transport of water through the lake,
solar radiation and wind, algal production and death, bacterial decomposition, and sediment-
water interactions. Calibration and application of the model to Lake Murray water quality
required interdisciplinary knowledge of hydrodynamics, heat transfer, power plant
operations, meteorology, numerical methods, computerized data assembly and analyses,
physical/chemical/ biological processes and stoichiometry, limnological processes, lake
sediment processes and sediment-water interactions, stream hydrologic and water quality
processes, and statistics.

In planning mode (looking back and comparing effects of various operations),
historical measurements are typically used as boundary conditions. In forecast mode
(projecting into the future), boundary conditions are unknown so the user must take care to
provide meaningful boundary condition projections. Since forecasts of future hydrologic
conditions are not reliable, projecting boundary conditions often involves use of analogous
historical years or sensitivity simulations covering a range of possible futures.

These studies and modeling efforts are based upon state-of-the-art approaches that are
logical, sound extensions of well-founded research and studies conducted over the past half
century. With any use of models it should be recognized that modeling results provide a
general indicator of what is likely to occur under given sets of conditions. As is the case in
all aquatic environments, natural conditions are more complex than models, so the models
tend to reproduce the major patterns that are observed in the field, but will lack resolution,
inputs, or formulations to reproduce all the minor patterns that are observed. Models are
internally consistent and based on rigorous governing equations, so they can often help

explain apparent discrepancies in field observations. The model results contained in this
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report are scientifically sound and can be used for regulatory decision-making purposes for

determining the water quality benefits of reducing nutrient loads to Lake Murray.

In the course of calibrating the W2 model for Lake Murray, it was determined that the

following modifications to version 3 would improve the performance of the model for

meeting the objectives:

1.

Provide for the phosphorus and nitrogen content of organic matter (i.e., ORGP and
ORGN in the model control file) to be different for labile and refractory organic
matter (note: labile matter decays over days and weeks; whereas refractory matter
decays over months and years)—this was desired since refractory matter accounts for
much of the organic matter, but has very little phosphorus and nitrogen content. This
modification allowed a more effective calibration to the data through more direct
control over mass of phosphorus and nitrogen in the system. The procedure for
fractionating labile and refractory organic matter and estimating the phosphorus and
nitrogen content of organic matter in the lake will be presented in a later section.
Provide for the release of organic matter from the sediments under hypoxic
conditions—this was desired since this organic matter exerts an additional DO
demand in the water column, and it allows the modeler to include this source of
organic matter in the model to allow more effective calibrations to measured data.
The release of organic matter from sediments has long been recognized, but has only
recently been addressed in water quality modeling (DiToro, 2001; Chapra, 1997).
Version 3.11 of CE-QUAL-W2 was modified to allow labile dissolved organic matter
to be released from sediments (LDOMR) when the DO over the sediments was less
than O2 LIMIT, the setting used to determine when sediments release anoxic
products (i.e., when anaerobic processes occur at the sediment-water interface and
release ammonia, phosphorus, and iron). LDOMR was set to be a fraction of the
SOD, in a fashion similar to how other anoxic products are handled in W2. The
setting for LDOMR was consistent with the stoichiometry for DO demands
associated with organic matter presented by DiToro, 2001; Chapra, 1997)

Provide the option to use the Wuest wind drag coefficient—this was desired so that a
higher level of mixing could be induced under low wind speed conditions. The W2

default formulation sets the drag coefficient to zero for winds less than 1 m s
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However, according to Wiiest and Lorke (2003), weak winds have drag coefficients
that are significant. At high wind speeds, the Wuest formulation produces lower drag
coefficient than the W2 default.

4. Provide for making W2 conserve phosphorus when ALGP (the phosphorus content in
algal assemblages) is not equal to ORGP (the phosphorus content in organic matter).

5. Provide a way to precipitate phosphorus from the water column to help account for
the effects of clay on phosphorus sorption and settling. Attempts to use the PARTP
setting in W2 to account for the effects of clay yielded results that appeared to be
erratic and cause erroneous results in other constituents. To pragmatically account
for the effects of clay on phosphorus, the code was modified to allow precipitating
phosphorus like CE-QUAL-W?2 settles inorganic suspended solids. PO4S
(phosphorus “settling” rate) was set in the modified control file to assist in calibrating
the model to more closely represent the data on phosphorus. In an attempt to account
for the effects of clay concentration on phosphorus precipitation, the settling can be
linked to the concentration of total inorganic suspended solids. The PO4S value can
be adjusted as a function of TISS (total inorganic suspended solids) by setting a lower
and upper limit of ISS. In the control file, SSLLIM and SSULIM can be specified so
that for the condition when TISS is below SSLLIM, the multiplier on PO4S = 0. For
TISS >SSULIM, the multiplier on PO4S = 1.0. For TISS in between SSLIM and
SSULIM, the multiplier on POA4S is a linear function of TISS, ranging from 0 to 1.
While more accurate code could be developed to represent the effects of clays on
phosphorus sorption and settling, it would require a considerable level of effort that

was beyond the scope of this policy and planning modeling effort.

Documentation for the release version 3 of W2 is provided in the W2 user manual
authored by Cole and Wells (2002), currently available at the following web address:

www.loginetics.com/w2/docs.

W2i and AGPM

W2i is a graphical user interface and pre-processor for W2 that streamlines

development and checking of W2 input files, viewing of bathymetry, locating meteorological
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stations, executing the W2 model, and launching of the Animation and Graphics Portfolio
Manager (AGPM) post-processor. The AGPM is a graphical post-processor for W2 that
includes a range of plot types, including animations, vertical profiles, time-series, time-depth

plots, etc. AGPM is the primary vehicle for plotting and viewing outputs from the model.

Modeling Plan

Objectives

The objectives of the modeling effort are as follows.

0 To assess the benefits of reduction in nutrient loading from the watershed to DO
levels in the releases from Saluda Hydro — determine how much DO would
increase in the releases from Saluda Hydro after nutrient controls are
implemented in the watershed.

0 To assess the benefits of reduction in nutrient loading from the watershed to DO
levels in Lake Murray — determine how much DO would increase in the
metalimnion of the lake so that habitat would increase for coolwater fish
species, including blueback herring and striped bass.

0 To assess the effects of operations of Unit 5 on habitat for fish in Lake Murray.

0 To investigate the causes of fish kills that might be related to operations of

Saluda Hydro
Modeling Approach

The model calibration approach involved an intensive reconciliation process to

develop a robust model that considered:
1. The objectives and scope of the model,
2. All available data;
3. Model settings, rates, and coefficients recommended in model manuals and other
literature sources;
4. Approaches recommended in the user manuals for the model used;
5. Ensuring model integrity for representing the Lake Murray ecosystem. Model

integrity with the ecosystem was accomplished by ensuring that the model was
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representative of data and other information on organic matter (dissolved and
particulate, labile and refractory) in the system, phosphorus and nitrogen

concentrations, algal levels, pH, and alkalinity.

Site-specific models like the one developed for Lake Murray are intended for specific,
limited uses such as those stated above.

Due to data availability and hydrologic considerations, the years selected for
calibration were 1992, 1996, and 1997. The year 1996 was originally chosen as the primary
calibration year with the intention of applying the same coefficients and inflow water quality
to 1992 and 1997 conditions to check model robustness. However, as the calibration and
simulation testing process progressed, it was decided to calibrate models for each individual
year. After developing calibrated models for all three years, it became apparent that one
model could be developed for representing all three years if SOD was adjusted for each year.
Calibrating the model to each year reduced the error for representing water quality conditions
for each individual year, but the final model that could be used for all three years had similar
low error. This approach will allow the model to be more suitable for the objectives for this
project. This process will be discussed later in the “Model Calibration” section.

Water balance for specific calibration years was derived using daily Saluda Hydro
releases and reservoir storage changes to back-calculate total daily inflows. Measured
inflows were subtracted from total inflow, and the remainder of total inflow was apportioned
by drainage area among the local inflows.

Water quality data collected by SCDHEC in the Lake Murray watershed were used
to develop model inputs. Data collected in Lake Murray and the releases from Saluda Hydro
by SCDHEC, USGS, and SCE&G and in 1992, 1996, and 1997 were used to calibrate the
model.

The model was calibrated using available data to address the objectives—this
approach was used since there were a lot of data available on Lake Murray and its inflows

and outflows.
The following steps were taken to develop the model for Lake Murray:

0 Obtained additional available data that have not already been placed in the Lake

Murray database (e.g., met data; bathymetry; continuous temperature and DO
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data on releases from Lake Greenwood, inflows to Lake Murray, the forebay of
Lake Murray, and the releases from Saluda Hydro; inflow flow rates; water
level elevation; and any additional water quality data that were not obtained for
the 2002 water quality assessment on Lake Murray).

0 Prepared model inputs using the water quality database.

0 Added the McMeekin water withdrawal and discharge.

0 Calibrated the model to the following data collected in 1992, 1996, and 1997:
pool elevation; TP in the lake; chlorophyll a in the lake; temperature and DO in
the lake and releases from Saluda Hydro.

0 Estimated the reduction in SOD that would occur if nutrient loads were reduced
in the watershed.

0 Determined the sensitivity of the model results to various model inputs and
assumptions to see how the model responded to a range of water quality
management strategies and to test the robustness of the model.

0 Predicted the effects of reduced nutrient loads on water quality issues stated in
the objectives.

0 Conducted model test runs to evaluate the model for achieving the objectives

stated above.

5. W2 Model Inputs

Bathymetry

In the Lake Murray W2 model, the reservoir is represented as a single waterbody
containing nine branches and three tributaries. The difference between a branch and tributary
designation in the W2 bathymetry is that a branch has volume that is modeled, while a
tributary is a point source and therefore has no volume to be modeled. Figure 5-1 illustrates
how the Lake Murray watershed was divided into branches and tributaries. After the
branches were defined, the computational grid was created by dividing the reservoir
longitudinally into segments and vertically into layers. The layers in the Lake Murray model

are all one meter in height, but the length and width of the cells vary. Figure 5-2 shows how
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Lake Murray was segmented. Segment lengths ranged from 1.1 to 3.9 kilometers (0.7 to
2.4 miles).

An Excel-based program was used to calculate reservoir volume and to create the
contour grid in conjunction with Surfer software. The grid used for the volume calculations
was based on depth data collected by USGS during hydrographic surveys of Lake Murray in
1996 and 1997. While the USGS measurements for these data were extensive, the
transecting pattern used during the survey did not capture enough data along the thalweg to
re-create an accurate representation of the old river channel. An additional depth survey was
performed in April 2003 to collect depth data along the thalweg. Areas of Lake Murray
included in this additional survey were the Saluda River from Saluda Dam to Blacks Bridge,
as well as most of the Little Saluda River embayment and the downstream end of some of the
other larger embayments. The combination of the USGS depth data and the data collected
during the additional survey in 2003 were used to create the model bathymetry grid. Figure
5-3 shows the results of this volume versus elevation calculation along with the volume-
elevation curve for the bathymetry used in the final model.

Due to the objectives of the model, the accurate simulation of the timing of DO
recovery in the hypolimnion resulting from fall turnover was critical. The Lake Murray grid
was adjusted during the calibration process to specifically improve the timing of fall turnover
in the model. The reasoning for this adjustment is discussed further in the temperature
calibration section of this report. The difference between the original bathymetry and the
adjusted bathymetry can be seen in Figure 5-3. The plan view of the model grid is shown in
Figure 5-4, and the side views of the model grid for each branch are shown in Figure 5-5 and

Figure 5-6.
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Figure 5-2. Plan View of Lake Murray Showing CE-QUAL-W?2 Segmentation
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Inflows

In the Lake Murray model, the inflows are broken down into specific branch inflows,
specific tributary inflows, and distributed tributary inflows. A branch inflow is a direct
inflow into the upstream end of a branch. A tributary inflow is a point source inflow to some
designated segment within a branch. A distributed tributary inflow is an inflow that is
distributed among all segments of a branch. This inflow is put into the surface layer of the
model, and the amount of flow entering each segment is proportional to its surface area.

To model the water surface of the reservoir, inflows for all years modeled were back-
calculated by using the average daily discharge from Saluda Hydro, as measured at the gage
2500 feet downstream of the dam, and the daily change in reservoir volume. In cases where
a USGS gage was installed on an inflow, that flow was subtracted from the total inflow
needed to match the water surface and any remaining flow after all measured inflows were
subtracted was distributed among the ungaged inflows according to proportion of drainage
area. Figure 5-7 shows the location of the USGS gages used in the model. By distributing
the remaining flow among the ungaged inflow, any errors in measured flows or water surface
elevations were absorbed in the unmeasured local inflows, and evaporation and direct
precipitation onto the lake were accounted for as well. Gaged inflows account for a large
portion of the total inflow to Lake Murray so, at times, the sum of the gaged inflows
exceeded the total inflow needed to maintain a reasonable match between the observed and
modeled water surface. To prevent negative inflows during these times, gaged inflows were
adjusted.

The Lake Murray watershed as highlighted in Figure 2-1 is 1,252 square miles. This
drainage area had to be divided so that inflows to Lake Murray could be distributed in a way
that would best represent flows entering Lake Murray. Figure 5-8 shows the sub-watershed
boundaries used to proportion inflow by drainage area, and lists the drainage areas of the sub-
watersheds. Once the drainage areas of these sub-watersheds were measured, the local
inflow was apportioned accordingly. Each of these sub-watersheds has a unique flow time-
series, and Table 5-2 lists the basis of how these time-series were created. One exception to
the table is that, prior to May 21, 1992, the model inflow for the Little Saluda River was

treated as an ungaged inflow and was therefore included in the distribution of the calculated
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local inflow according to drainage area. This was done since the USGS gage on the Little
Saluda was not operational before this date. Flows measured in 1992, 1996, and 1997 at the
four gages used in the model are shown in Figure 5-9. These plots illustrate the inflow
patterns for the three years modeled as well as how the inflow was distributed. Table 5-3
lists the annual flow as well as the percentage of the total flow for each of the inflows

represented for each year modeled.
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Figure 5-9. Inflow to Lake Murray for 1992, 1996 and 1997
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Table 5-1. Drainage Areas of Inflows to the Lake Murray CE-QUAL-W2 Model

Location

Drainage Area
(Square Miles)

Saluda River at Inflow to Lake Murray 1,686
Saluda River at Inflow to Lake Murray - not
including upstream of Buzzard's Roost Dam 516
(Branch 1 Inflow)
Bush River (Tributary 1) 115
Little Saluda River (Branch 2) 245
Clouds Creek 88
Rocky Creek (Branch 3) 15
Buffalo Creek (Branch 4) 15
Hollow Creek (Branch 5_ 48
Camping Creek (Branch 6) 39
Bear Creek (Branch 7) 24
Branch 8 26
Branch 9 20
Remaining Local Inflow 101
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Table 5-2. Description of Inflow to the Lake Murray CE-QUAL-W2 Model

Inflow

Description

Source of Flow

Comment

Branch 1 Boundary

Saluda River Inflow to Lake Murray

Saluda River gage at Chappells +
Little River gage near Silverstreet +
16.5 % Calculated Local Inflow

This accounts for an estimated flow
at the upstream boundary of the
model

Branch 1 Distributed

Local Inflow to Main Body of Lake Murray

flow-ratio by drainage area

17.1 % of Calculated Local Inflow

Tributary 1

Bush River Inflow to Lake Murray

USGS Gage near Prosperity

1.0 * Bush River gage

Branch 2

Little Saluda River Inflow to Lake Murray

USGS Gage at Saluda

1.44 * Little Saluda R. gage

Branch 2 Distributed

Local Inflow to Little Saluda Embayment

flow-ratio by drainage area

19.9 % of Calculated Local Inflow

Tributary 2

Clouds Creek Inflow to Lake Murray

flow-ratio by drainage area

14.9 % of Calculated Local Inflow

Branch 3 Distributed

Local Inflow to Rocky Creek Embayment

flow-ratio by drainage area

2.6 % of Calculated Local Inflow

Branch 4 Distributed

Local Inflow to Buffalo Creek Embayment

flow-ratio by drainage area

2.5 % of Calculated Local Inflow

Branch 5 Distributed

Local Inflow to Hollow Creek Embayment

flow-ratio by drainage area

8.2 % of Calculated Local Inflow

Branch 6 Distributed

Local Inflow to Camping Creek Embayment

flow-ratio by drainage area

6.6 % of Calculated Local Inflow

Branch 7 Distributed

Local Inflow to Bear Creek Embayment

flow-ratio by drainage area

4.1 % of Calculated Local Inflow

Branch 8 Distributed

Local Inflow to Unnamed Embayment

flow-ratio by drainage area

4.5 % of Calculated Local Inflow

Branch 9 Distributed

Local Inflow to Unnamed Embayment

flow-ratio by drainage area

3.3 % of Calculated Local Inflow

Tributary 3

McMeekin Steam Plant Discharge

monthly average

assumed to be constant for entire
month
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Table 5-3. Annual Mean Flows for Inflows Included in the
Lake Murray Reservoir Model
1992 1996 1997
Location Mean Flow Mean Flow Mean Flow
Used in Model| % of Total |Used in Model| % of Total [Used in Model| % of Total
(cfs) (cfs) (cfs)
Saluda River at Inflow to Lake Murray 1,749 69.7 2,137 79.2 2,073 74.1
Bush River (Tributary 1) 108 4.3 126 4.7 121 4.3
Little Saluda River (Branch 2) 215 8.5 174 6.5 262 9.4
Clouds Creek 100 4.0 61 2.3 118 4.2
Rocky Creek (Branch 3) 18 0.7 11 0.4 12 0.4
Buffalo Creek (Branch 4) 18 0.7 10 04 12 0.4
Hollow Creek (Branch 5) 57 2.3 34 1.2 37 1.3
Camping Creek (Branch 6) 46 1.8 27 1.0 30 1.1
Bear Creek (Branch 7) 28 11 17 0.6 19 0.7
Branch 8 31 1.2 18 0.7 21 0.7
Branch 9 23 0.9 14 0.5 15 0.5
Remaining Local Inflow 119 4.7 70 3 79 2.8

Outflows

Dam Releases

The main outflow directly represented in the Lake Murray model was the flow that

passes through the Saluda Hydro. Hourly discharge data used in the model came from the

USGS gage 2500 feet downstream of Saluda Hydro. Detailed records of operations at Saluda

Hydro were not available for any of the modeled years; therefore, unit operations were

assumed based on typical operating practices during those years.

1. The first 9,600 cfs of discharge came from units 1, 3, and 4. These units were

considered one outlet since data were not available that indicated which of the three

units were operated.
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Any remaining discharge (i.e., >15,600 cfs) was assumed to come from unit 2.
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Figure 5-10 illustrates this assumption by showing a plot of the hourly flow data from the
USGS gage and the assumed distribution of discharge by unit for 1996.

McMeekin Steam Plant Cooling Water

The other withdrawal represented in the model was water that is circulated through
McMeekin Steam Plant for cooling purposes. This water is withdrawn from the unit 4
penstock of Saluda hydro and, after circulating through the steam plant, was discharged into
the unit 2 penstock. Since this water is withdrawn from the unit 4 penstock, the withdrawal
in the model representing the McMeekin cooling water is not set up as a direct withdrawal.
Instead, the amount of water being circulated through McMeekin is added to the amount
released from Saluda Dam, resulting in the total withdrawal from the reservoir through the
turbine intakes. The only flow information available for the circulation water through
McMeekin was a monthly average and a monthly maximum intake/discharge value. In
creating the flow time-series representing the model outflow, the monthly average flow was
assumed to be constant for the entire month and was added to the hourly outflow time-series
representing the units 1, 3, and 4 turbine releases.

When unit 2 at Saluda Dam is operating, the McMeekin discharge in the model was
set to zero, since any discharge during unit 2 operations would be entrained by the turbine
flow and would therefore not be discharged back into the lake. Table 5-4 presents
temperature and flow information of the McMeekin circulating water for 1992, 1996, and

1997.
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Table 5-4. Temperature and Flow Information for McMeekin Steam Plant for the
Years 1992, 1996, and 1997

DATE Discharge Temperature Intake Temperature Intake/Discharge Flow
Average °F Average °C MAX Average °F Max °F Average (mgd) Max (mgd) | Average (cfs) Max (cfs)

Jan-92 65.5 18.6 74.5 51.5 54.0 163 163 252 252
Feb-92 62.3 16.8 66.5 49.0 49.0 163 163 252 252
Mar-92 66.0 18.9 71.5 51.0 53.0 163 163 252 252
Apr-92 67.7 19.8 71.5 53.0 54.0 159 163 246 252
May-92 68.5 20.3 75.5 54.0 55.0 163 163 252 252
Jun-92 69.5 20.8 75.5 56.0 57.0 163 163 252 252
Jul-92 722 22.3 75.5 57.0 58.0 163 163 252 252
Aug-92 72.2 22.3 78.0 58.0 59.0 163 163 252 252
Sep-92 76.4 24.7 80.0 60.0 61.0 163 163 252 252
Oct-92 78.4 25.8 80.0 62.0 63.0 90 163 139 252
Nov-92 76.2 24.6 84.0 62.0 65.0 106 163 164 252
Dec-92 65.3 18.5 78.5 54.0 59.0 163 163 252 252
Jan-96 63.9 17.7 79.4 49.0 51.9 163 163 252 252
Feb-96 61.6 16.4 68.5 46.6 47.4 163 163 252 252
Mar-96 62.7 17.1 71.4 48.4 50.8 163 163 252 252
Apr-96 66.1 18.9 70.4 50.7 51.6 163 163 252 252
May-96 69.8 21.0 74.3 52.9 53.8 163 163 252 252
Jun-96 71.3 21.8 76.0 54.9 55.8 163 163 252 252
Jul-96 73.2 22.9 7.7 56.6 57.6 163 163 252 252
Aug-96 74.1 23.4 80.9 58.2 59.1 155 163 240 252
Sep-96 76.6 24.8 83.5 60.9 62.8 82 82 126 126
Oct-96 78.0 25.6 86.9 64.4 66.3 82 82 126 126
Nov-96 76.2 24.6 84.0 62.4 66.4 126 163 195 252
Dec-96 68.0 20.0 81.1 55.4 57.7 163 163 252 252
Jan-97 63.1 17.3 74.3 50.1 52.0 114 163 177 252
Feb-97 59.5 15.3 65.2 48.2 49.4 82 82 126 126
Mar-97 63.0 17.2 69.3 50.2 51.2 163 163 252 252
Apr-97 67.0 19.4 72.3 52.9 53.9 163 163 252 252
May-97 68.7 20.4 74.7 55.4 56.8 163 163 252 252
Jun-97 72.4 22.4 80.0 58.6 60.0 163 163 252 252
Jul-97 77.4 25.2 83.8 61.1 62.7 163 163 252 252
Aug-97 80.5 26.9 87.0 63.6 64.4 163 163 252 252
Sep-97 83.3 28.5 88.7 65.3 66.5 163 163 252 252
Oct-97 83.3 28.5 87.7 66.5 67.3 84 163 130 252
Nov-97 83.3 28.5 87.7 66.5 67.3 54 163 84 252
Dec-97 70.0 21.1 76.1 55.7 57.9 163 163 252 252

Inflow Temperatures

The temperature of the inflows to the Lake Murray model was determined by
analyzing historical temperature data collected at monitoring stations throughout the Lake
Murray watershed. Temperature analyses for individual inflows are discussed in the
following sections, and the plots presented in these sections show the data used to determine
inflow temperature for all calibration and simulation model runs. Figure 3-1 presents the
locations of the inflows and monitoring stations.

Monthly means of all temperature data collected at each monitoring station were
calculated, and these monthly means were used as the basis for the temperature time-series

for the respective inflow, except for the Saluda River, as will be discussed below.
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Branch 1 - Saluda River Inflow into Lake Murray

Figure 5-11 shows the temperature data collected at two stations in the Saluda River
upstream of Lake Murray. SCDHEC monitoring station S-295 is located at the Highway 39
bridge near Chappells, and S-047 is approximately three miles upstream of Lake Murray at
the Highway 121 bridge. The monthly data from these two stations are plotted together to
illustrate the temperatures observed in the Saluda River upstream of Lake Murray. This plot
shows that temperatures at S-295 and S-047 are similar. The figure also illustrates the annual
temperature pattern in the Saluda River upstream of Lake Murray. Since S-047 is closer to
Lake Murray and is downstream of the Little River, it would normally be a more ideal
location to use as the basis for the temperature of the Saluda River inflow to Lake Murray.
However, in the twenty-two years prior to 1999, it was only sampled in 1992 and 1997; while
S-295 was sampled every month from July 1988 through December 1998. Therefore, S-295
was used as the primary basis for the Saluda River inflow temperatures for all three
calibration years. Figure 5-12 shows all temperature data observed at S-295 plotted by Julian
Day along with the monthly mean and the model input time-series used for all modeled

years.
Tributary 1 — Bush River Inflow into Lake Murray

SCDHEC station S-102 is located in the Bush River approximately 3.5 miles
upstream of the Saluda River. SCDHEC monitored this station during the months of May-
October since 1970, except for the years 1981, 1982, 1995, and 1996. The temperature data
collected at this station were analyzed to estimate the temperature of the Bush River at the
inflow to Lake Murray. The monthly averages of the May-October temperature data for the
years of 1978-1997 were used in the model. These monthly averages as well as all
temperature data collected at this station for the years 1978-1997 are plotted in Figure 5-13.
The inflow temperature for the remaining months of the year was estimated based on
temperature data collected in other inflows to Lake Murray. The same temperature time-

series was used for all modeled years.
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Branch 2 — Little Saluda River Inflow into Lake Murray

Temperature data collected at SCDHEC station S-123 were analyzed to estimate the
temperature of the Little Saluda River at the inflow to Lake Murray. This station is located
on the Little Saluda River approximately 3 miles upstream of Lake Murray and 14 miles
upstream of the confluence of the Little Saluda and Saluda Rivers. In general, this station
was sampled monthly starting in 1972, and the monthly averages of all temperatures
observed during the years of 1978-1998 were used in the model. These monthly averages as
well as all temperature data collected at this station for the years 1978-1998 are plotted in
Figure 5-14. Temperature data collected in 1996 are highlighted in the plot to illustrate 1996

observed conditions. The same temperature time-series was used for all modeled years.
Tributary 2 — Clouds Creek Inflow into Little Saluda River Arm of Lake Murray

Temperature data collected at SCDHEC station S-255 were analyzed to estimate the
temperature of Clouds Creek at the inflow to the Little Saluda Arm of Lake Murray. This
station is located in Clouds Creek approximately 8.5 miles upstream of the Little Saluda
River. Except for the years 1974, 1981, and 1982, temperature has generally been monitored
during the months of May-October since 1973. The monthly averages of the May-October
temperature samples for the years 1978-1997 were used in the model. These monthly
averages as well as all temperature data collected at this station for the years 1978-1998 are
plotted in Figure 5-15. The inflow temperature for the remaining months of the year was
estimated based on temperature data collected in other inflows to Lake Murray. The same

temperature time-series was used for all modeled years.
All Other Inflows into Lake Murray

Temperature data collected at SCDHEC station S-290 were analyzed to estimate the
temperature of the inflow of the remaining branches and all distributed tributaries in the Lake
Murray model. This station is located on Camping Creek approximately 11 miles upstream
of the Saluda River. In general, this station has been sampled monthly since 1978, and the
monthly averages of all temperatures observed during the years 1978-1998 were used in the

model. These monthly averages as well as all temperature data collected at this station for
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the years 1978-1998 are plotted in Figure 5-16. Temperature data collected in 1996 are
highlighted to illustrate 1996 observed conditions. The same temperature time-series was

used for all modeled years.
Tributary 3 — Discharge from McMeekin Steam Plant into Saluda Hydro Unit 3

To simulate the effect that the McMeekin Steam Plant discharge has on temperature
in Lake Murray a third tributary was added to the model. As mentioned earlier, the
McMeekin cooling water is actually discharged into the Unit 2 penstock of Saluda Hydro. In
the model, the discharge is treated as a point source to the most downstream segment of the
model; which is the same segment where water is withdrawn for Saluda Hydro. This
discharge is spread out over specified layers. The only temperature data available for the
McMeekin discharge was monthly average and monthly maximum. In creating the
temperature time-series for this discharge, the monthly average temperature was assumed to
occur in the middle of each month and the discharge temperature value used in the model at

any given time is based on linear interpolation between these mid-month values.
Simulation of the Effects of the McMeekin Thermal Discharge

The thermal discharge from McMeekin Steam Plant is discharged into the intake pipe
for Unit 2. It was assumed that this warm water fills the intake pipe and moves upstream to
where it is discharged into the lake. Since the water temperature of the thermal discharge is
warmer than water in the hypolimnion, it rises as a plume until the temperature of the plume
becomes the same as the water in the lake (i.e., the plume rises to the elevation of the layer of
water in the lake that has the same temperature as the plume.) As the thermal plume rises it
entrains cold water from the hypolimnion that dilutes the warm water in the plume; therefore,
since the plume cools as it rises it does not rise as high as one might think given the
temperature of the thermal discharge. Also, the water entrained by the plume is drawn from
the hypolimnion so this entrainment serves to use colder water from the hypolimnion and
reduce the volume of cold water in this lower body of water. These processes are described
in Fischer, et al (1979).

CE-QUAL-W2 v 3.11 does not directly simulate the effects of thermal discharges to

the bottom of lakes and the resulting rising thermal plume within the lake. Therefore, a
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tributary was placed in the model that would distribute the thermal discharge over a range of
layers in the lake. This distribution was used to simulate the effects of the water actually
entrained by the plume and then discharged into the lake where the plume temperature
reaches a temperature similar to the water at some layer in the lake in the lower part of the
metalimnion. In essence, the distributed thermal discharge was placed in the lower layers of
the lake (i.e., between elevations 54 m and 90 m) to cause the hypolimnion to increase
slightly in temperature to represent the cold water used through entrainment by the thermal
plume.

To estimate the amount of plume dilution that might take place in the plume formed
by the McMeekin thermal discharge, the following formulation was used

S =0.089 g’ y*3/Q*?, Fischer et al (1979), eq 10.5

where S is the centerline dilution, g’ = g Ap/p, p is the density of the discharge, Ap is the
density difference between the ambient fluid and the discharge fluid, g is the gravitational
acceleration, Y is the vertical distance above the thermal discharge, and Q is the discharge
through the diffuser. This formulation strongly indicated that the thermal plume induced by
the McMeekin discharge is pretty much diluted and becomes insignificant within about 30 m
of rise from the bottom, i.e., before reaching about elevation 90 m and essentially the bottom

of the metalimnion for most of the summer months.
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Temperature at SCDHEC Stations in the Saluda River Upstream of
Lake Murray
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Figure 5-11. Temperatures Observed in the Saluda River Upstream of Lake Murray
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Figure 5-12. Inflow Temperature Analysis for Branch 1 (Saluda River)

Reservoir Environmental Management, Inc Jim Ruane 423-265-5820 jimruane@comcast.net 83






SCE&G Final
30 30
28 28
26 76
24 24
22 pr]
=]
(S]] 20
L F)
| .
g 18 18
3 16 16
E /. . -\
o " - - I, 14
o A TN
(4}
10 [ e ® 1978-1997 5-102 ohservations \“'---.. 10
L] @ 1978-1997 5-102 Monthly Mean
. & 1996 5102 Observations * o .
6 —tdodel Input 6
4 I B ;
1M 24 I 41 54 61 71 81 94 101 114 124
Date
Figure 5-13. Inflow Temperature Analysis for Tributary 1 (Bush River)
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Figure 5-14. Inflow Temperature Analysis for Branch 2 (Little Saluda River)
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Figure 5-15. Inflow Temperature Analysis for Tributary 2 (Clouds Creek)
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Figure 5-16. Inflow Temperature Analysis for Branches 3-9 and All Distributed

Tributaries
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Inflow Dissolved Oxygen

Like temperature, the DO time-series for inflows into Lake Murray were derived
from monthly averages of historical DO data. Determination of the DO time-series used for
each inflow in the Lake Murray model is discussed below. See Figure 3-1 for locations of
monitoring stations where data were collected. A more detailed description of the location of

each monitoring station can be found in the Inflow Temperature section of this report.
Branch 1 - Saluda River inflow into Lake Murray

Figure 5-17 shows all historical DO data collected at the two SCDHEC stations in the
free-flowing section of the Saluda River upstream of Lake Murray. There does not appear to
be any significant difference in DO between these two locations. Therefore, since much
more DO data are available for S-295, the data from this station were used in determining the
inflow DO time-series for the Saluda River. Figure 5-18 shows all DO data observed at S-
295 plotted by Julian Day along with the monthly mean which is the basis for the model

input DO time-series used for all modeled years.
All Other Natural Inflows

The DO time-series used for the remaining inflows was the monthly means from the
monitoring station that best represented the inflow. The historical data and the model input

for each inflow are shown in Figure 5-19 through Figure 5-22.
Tributary 3 — Discharge from McMeekin Steam Plant into Saluda Hydro Unit 3

Daily values were used to represent the concentrations of water quality constituents in
the McMeekin discharge. It was assumed that water quality concentrations in the McMeekin
Steam Plant discharge did not change as the water passed through the plant. Therefore, the
model derived DO concentration every 24 hours at mid-night at the elevation of the
McMeekin intake (unit 1 penstock) was used as DO concentration in the McMeekin

discharge.

Reservoir Environmental Management, Inc Jim Ruane 423-265-5820 jimruane@comcast.net 86






SCE&G Final
16 | | 16
15 —+— 5295 Observations 15
14 : = S.047 Observations 14
13 \ 13
S 12 12
?11 l { H * 1
og-m \f ~ ( A } \ ¥ b 10
A PO T O
PV S LY A I
LA HIILIVHY\;I#.{\”
S I L s T
v [ 1 ¥ L
T ¥ 5
.
4 4
1489 1480 191 1192 1/93 1/94 1495 196 197 1/98
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Figure 5-18. Inflow DO Analysis for Branch 1 (Saluda River)
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Figure 5-20. Inflow DO Analysis for Branch 2 (Little Saluda River)
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Figure 5-21. Inflow DO Analysis for Tributary 2 (Clouds Creek)
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Figure 5-22. Inflow DO Analysis for Branch 3-9
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Determination of Labile and Refractory Organic Matter and Nutrient
Content of Organic Matter

Organic matter and its phosphorus and nitrogen content are important components in
ecosystem models like CE-QUAL-W2. In the release version of W2 all organic matter is
assumed to have the same nutrient content, i.e., ORGP and ORGN are the same for both
labile and refractory matter.

Considering that special studies are required to fractionate organic matter into the
labile and refractory components, it was necessary to develop a procedure to estimate the
organic fractions.

To estimate refractory organic carbon (TOCR) and labile organic carbon (TOCL),
these two equations were used:

TOC = TOC_. + TOCg

TON = TONL + TONg

Where:

TONL is the nitrogen content of labile organic matter, and TONR is the nitrogen
content of refractory organic matter.

Solving for these two equations:

TOC = TOCy + TOCr

(TON/TOC)*TOC = (TONL/TOCL)*TOC, + (TONg/TOCRr)*TOCr
Where:

TON/TOC was calculated using available data;

TONL/TOCL = 1/5.6 (i.e., N/C = 8/45 or 7.2/40 from Wetzel, 2001; Bowie et al,
1985; Sterner and Elser, 2002); and

TONRr/TOCg = 1/50 (Wetzel 2001) (also consistent with others)

Solving for TOC,,

TOCL =6.31*(TON — 0.02*TOC)

Using available data collected by SCDHEC during the years 1989 through 1998,
these equations were used to estimate the labile and refractory fractions of organic matter and
the nutrient content of these fractions. The results are presented in Table 5-5. As mentioned

previously, the code for the W2 model was revised to allow the use of ORGPL and ORGNL
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for labile organic matter, and ORGPR and ORGNR for refractory organic matter. Based on
the above references, ORGPR was assumed to be 0.1*ORGPL and ORGNR was assumed to
be 0.1*ORGNL.

To address the issue of luxury uptake by algae, especially for phosphorus, an iterative
procedure was used to calculate ORGP by using the following equation and matching the
phosphorus that was assumed to be in organic matter based on the data collected 1989
through 1998:

(Organic P—calc) = ORGP (LDOM + LPOM + adjROM),
where; adjROM was assumed to be 10% of calculated ROM, and calculated ROM was based
on TOC and calculated TOCy using the above equation (i.e., ROM = 2.2*(TOC- TOCL). The
figure 10% is based on observations in the differences between TONy and TONg, as well as
other literature inferences (Sterner and Elser, 2002) and data from Everglade studies
(Dierberg, 2003). Also, the 10% figure results in a robust estimate of adjROM considering
there can be significant deviations without significant differences in the estimates for ORGP
and ORGN.

For the purpose of estimating ORGP it is preferable to have data on ortho-phosphate
(O-P) so that the phosphorus associated with organic matter can be estimated. Since O-P
data were not available, estimates of O-P were developed based on experience in the
Catawba-Wateree watershed. Using these estimates of O-P, ORGP was calculated for the
inflow and release from Lake Murray and found to be 0.008 and 0.004, respectively.
Considering that W2 allows only one value of ORGP to be used, an average of these two
values was used for Lake Murray. Therefore, for the Lake Murray W2 model, ORGP was set
to 0.006. After selecting this value, O-P was back-calculated for all the inflows to Lake
Murray.

The estimated stoichiometric values for Carbon/Phosphorus in organic matter and the
values of ORGP and ORGN used in the model are consistent with those presented by Wetzel
(2001).
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Table 5-5.

Fractionation of Total Phosphorus Data to Account for Amount Tied up in Organic Matter

Murray -Saluda River Saluda R mouth -S-298--est for Murray -Little Saluda Murray -Camping Cr
Inflow tailrace, acct for 12-mile Cr Bush River River Inflow Murray -Cloud Cr Inflow Inflow
all years Basis all years Basis 1992 1996 1997 Basis all years Basis all years Basis all years Basis
Median . Estimated S- Median 1989- Median 1989- Median 1989-
TOC 430 1088.1998 3.40 Estimated-S-298 6.00 6.00 6.00 02 775 | Mosasizs | 8% | 1eoss200 | 8% | 1998 S-290
TOC reduced TOC reduced TOC reduced TOC reduced TOC reduced
DocC 4.20 by 0.1 5.90 5.90 5.90 by 0.1 7.65 by 0.1 8.85 by 0.1 8.85 by 0.1
Median . Mean of Median 1989- Median 1989- Median 1989-
P 0.050 1988-1998 0.028 Estimated-S-298 0.620 0.450 0.440 calculated daily] 0.140 1998-5.123 0.160 1998 S.255 0.120 1998 S-290
OP 0.020 Calculated 0.010 Estimated-S-298 0.552 0.382 0.372 Calculated 0.058 Calculated 0.105 Calculated 0.065 Calculated
Median . Median 1989- Median 1989- Median 1989- Median 1989-
TKN 0.40 1088-1998 0.40 Estimated-S-298 0.61 0.61 0.61 T9975102 | 08 | logg.s123 | 060 1998 $-290 0.60 1998 S-290
" TKN reduced o TKN reduced TKN reduced TKN reduced TKN reduced
diss TKN 0.36 by 10% 0.35 TKN reduced by 10% 0.55 0.55 0.55 by 10% 0.77 by 10% 0.54 by 10% 0.54 by 10%
Median . Median 1988- Median 1989- estimated est. based on
NHx 0.06 1088-1998 0.08 Estimated-S-298 0.08 0.08 0.08 1997 0.10 1098-5-123 0.05 based on data 0.05 data S-290
Median . Median 1989- Median 1989- Median 1989- Median 1989-
NOX 0.29 1988.1998 0.34 Estimated-S-298 1.32 1.32 1.32 1997 0.44 Tlo9g-s.123 | 0305 1997 S.255 0.20 1998
NHx + NOx (TIN) 0.35 Calculated 0.42 Estimated-S-298 1.40 1.40 1.40 Calculated 0.54 Calculated 0.36 Calculated 0.25 Calculated
DTKN-NHx (DTON) 0.30 Calculated 0.27 Calculated 0.47 0.47 0.47 Calculated 0.67 Calculated 0.49 Calculated 0.49 Calculated
LOC 1.36 Calculated 1.70 Calculated 221 2.21 221 Calculated 3.23 Calculated 1.97 Calculated 1.96 Calculated
LDOM--calc 3.00 Calculated 3.75 Calculated 4.87 4.87 4.87 Calculated 7.10 Calculated 4.34 Calculated 4.31 Calculated
RDOM--calc 6.46 Calculated 3.73 Calculated 8.33 8.33 8.33 Calculated 9.95 Calculated 15.35 Calculated 15.38 Calculated
RDOM adj 0.65 Calculated 0.37 Calculated 0.83 0.83 0.83 Calculated 0.99 Calculated 1.53 Calculated 1.54 Calculated
TOM (using adj ROM)) 5.04 Calculated 4.69 Calculated 11.29 11.29 11.29 Calculated 13.74 Calculated 9.14 Calculated 9.12 Calculated
TOM 11.03 Calculated 8.12 Calculated 19.48 19.48 19.48 Calculated 23.38 Calculated 23.36 Calculated 23.36 Calculated
TDOM (TOC*2.2) 9.46 Calculated 7.48 Calculated 13.20 13.20 13.20 Calculated 17.05 Calculated 19.69 Calculated 19.69 Calculated
ROC 2.94 Calculated 1.70 Calculated 3.79 3.79 3.79 Calculated 4.52 Calculated 6.98 Calculated 6.99 Calculated
%ROC 68.3 Calculated 49.9 Calculated 63.1 63.1 63.1 Calculated 58.3 Calculated 77.9 Calculated 78.1 Calculated
Org P--obs 0.0302 Calculated 0.0183 Calculated 0.0678 0.0678 0.0678 Calculated 0.0824 Calculated 0.0548 Calculated 0.0547 Calculated
Org P--calc 0.0302 Calculated 0.0183 Calculated 0.0678 0.0678 0.0678 Calculated 0.0824 Calculated 0.0548 Calculated 0.0547 Calculated
ORGP--determined so Org P-- | 506 0.0039 0006 | 0006 | 0006 0.006 0.006 0.006
calc is ~ same as Org P--obs
Org N--obs 0.34 Calculated 0.32 Calculated 0.53 0.53 0.53 Calculated 0.75 Calculated 0.55 Calculated 0.55 Calculated
Org N--calc 0.34 Calculated 0.30 Calculated 0.77 0.77 0.77 Calculated 0.93 Calculated 0.62 Calculated 0.62 Calculated
ORGN 0.068 0.064 0.068 0.068 0.068 0.068 0.068 0.068
- Moderate P Moderate P No P No P No P No P No P No P
N or P deficiency L . - - - - o o
deficiency deficiency deficiency | deficiency | deficiency deficiency deficiency deficiency
adj Clorg P 55 Calculated 102 Calculated 38 38 38 Calculated 45 Calculated 49 Calculated 49 Calculated
TOC/org P 142 Calculated 186 Calculated 89 89 89 Calculated 94 Calculated 163 Calculated 164 Calculated
adj Clorg N 5.5 Calculated 6.9 Calculated 5.5 5.5 5.5 Calculated 5.5 Calculated 5.5 Calculated 5.4 Calculated
TOC/org N 14.3 Calculated 12.6 Calculated 12.8 12.8 12.8 Calculated 11.7 Calculated 18.3 Calculated 18.3 Calculated
TN/TP 13.8 Calculated 26.4 Calculated 3.1 4.3 4.4 Calculated 9.2 Calculated 5.7 Calculated 6.7 Calculated
TIN/OP 17.7 Calculated 43.2 Calculated 2.5 3.7 3.8 Calculated 9.3 Calculated 3.4 Calculated 3.8 Calculated
est. using . W estimated est. using turb. est. using est. using
S8 820 lfitered wrbidity|  *° est. using C-Winfo | 23.0 2.0 B0 sing wrbidity | 240 -5-123 130 turbidity 130 turbidity
ash free TSS (VSS) 1.72 calculated 0.7 calculated 6.9 6.9 6.9 calculated 7.0 calculated 4.0 calculated 4.0 calculated
inorganic suspended solids 6.48 Calculated 0.3 16.1 16.1 16.1 Calculated 17.0 9.0 9.0
Volatile SITSS 2106 |CSLUSNGCWI - oa00 est. using C-Winfo |  30% 30% 3006 |OSLUSINGC-WI  5qq  |eSLUSINGCW] 50, fest.using C-W| 50, | est using C-W
info info info info info
Estimated LPOM 1.39 Calculated 0.57 Calculated 5.59 5.59 5.59 Calculated 5.64 Calculated 3.26 Calculated 3.26 Calculated
Estimated RPOM 0.17 Calculated 0.07 Calculated 0.69 0.69 0.69 Calculated 0.70 Calculated 0.40 Calculated 0.40 Calculated
POM, (TKN-dTKN)*C/N*2.2 0.49 Calculated 0.76 Calculated 0.74 0.74 0.74 Calculated 1.04 Calculated 0.72 Calculated 0.72 Calculated
POM, (TP-OP)*C/P*2.2 3.64 Calculated 4.12 Calculated 5.70 5.70 5.70 Calculated 8.10 Calculated 5.88 Calculated 5.85 Calculated
POM(P)/Volatile S 212 Calculated 5.88 Calculated 0.83 0.83 0.83 Calculated 1.16 Calculated 1.46 Calculated 1.45 Calculated
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Inflow Phosphorus and Organic Matter

Phosphorus concentrations used for the inflows to the Lake Murray model were
determined by analyzing TP data collected at SCDHEC monitoring stations throughout the
Lake Murray watershed. The model simulates the effects of dissolved phosphorus and
various forms of organic phosphorus. Dissolved phosphorus which was determined based on
the procedure described above for O-P is a direct input to the model through branch and
tributary inflows, while organic phosphorus is included in the inflows as a part of the organic
matter that is directly entered into the model. Organic matter inputs to the model are
fractionated into labile dissolved organic matter (LDOM) and labile particulate organic
matter (LPOM) as well as refractory dissolved organic matter (RDOM) and refractory
particulate organic matter (RPOM).

TP measurements include phosphorus that is associated with various kinds of organic
and inorganic matter which is not immediately available for algal use in CE-QUAL-W?2.
Dissolved phosphorus that is available for algal growth was estimated for the inflow inputs
by subtracting the amount of phosphorus in the organic matter from the TP values. It should
be noted that in CE-QUAL-W?2 phosphorus associated with the various forms of organic
matter is eventually released to the water as the organic matter is oxidized; therefore, much
of the phosphorus in organic matter is made available for algal growth, especially that
phosphorus associated with LDOM. Refractory organic matter oxidizes slowly, so much of
it does not become available for algal growth since the unoxidized portion passes through
Lake Murray. Particulate organic matter (POM) settles in the water column of the lake, so
much of the phosphorus associated with POM does not become available for algal growth in
the surface layer of the lake in the model.

The calculations used to apportion the TP between the various fractions of organic
matter and dissolved phosphorus in each inflow are shown in Table 5-5. The resulting
dissolved phosphorus time-series used in each of the inflows to the Lake Murray model are
shown in Figure 5-23. Phosphorus and organic matter analyses for the primary inflows are
discussed in the following paragraphs. A more detailed description of the location of each

monitoring station can be found in the Inflow Temperature section of this report.
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Branch 1 - Saluda River Inflow into Lake Murray

Figure 5-24 is a plot of TP data collected in the years 1989 through 1998 in the free-
flowing section of the Saluda River between Buzzards Roost Dam and Lake Murray. As
mentioned in the inflow temperature discussion station because it is closer to Lake Murray
S-047 would better represent the inflow to Lake Murray, but data collection at this station
was limited to only two years. In Figure 5-25, all the TP data collected at S-295 for the years
1989-1998 is plotted by Julian Day along with the average for each month. Since there did
not appear to be a dominant annual pattern in the TP data, the median of all the data was used
as the basis to calculate the dissolved phosphorus input for the model. The median of the
TOC, TKN, nitrate, and ammonia data collected at the same location were also used to
calculate the LDOM, LPOM, RDOM and RPOM in the Saluda River inflow. As shown in
Table 5-5, the phosphorus in the organic matter was calculated to be 0.030 mg/L, which was
then subtracted from the median TP to calculate the constant dissolved phosphorus

concentration of 0.020 mg/L used in the model for the Saluda River inflow.
Tributary 1 — Bush River Inflow into Lake Murray

All of the inflows were analyzed to determine if there was a relationship between
flow and TP, but only the Bush River was found to have such a relationship. Figure 5-26
illustrates the relationship found between TP measured in 1997 at station S-102 and flow
measured on the same day at the USGS gage located approximately 2 miles upstream. Data
for 1997 were used because it was the only year in which TP was measured at this station
every month. The regression equation resulting from this relationship was used to calculate a
daily TP concentration for the Bush River for each of the years modeled, and monthly means
were calculated from the daily values. Figures 5-27 through 5-29 show the calculated daily
TP concentrations and the monthly means for 1992, 1996, and 1997, respectively.
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Dissolved and particulate organic matter were calculated based on measured TP,
TKN, ammonia, and nitrate data and an estimated TOC. These calculations showed that
about 15% of the TP was associated with organic matter in the Bush River, so the monthly
mean TP values calculated for each year using the regression equation were multiplied by
0.85 to develop the dissolved phosphorus time-series used in the model for each respective

year.
Branch 2 — Little Saluda River Inflow into Lake Murray

LDOM, RDOM, LPOM, RPOM and phosphorus concentrations in the model inflow
representing the Little Saluda River were estimated based on TOC, TP, TKN, ammonia, and
nitrate data collected in the Little Saluda River at SCDHEC station S-123. TP data from this
station observed between 1989 through 1998 are plotted along with the monthly mean in
Figure 5-30. The TP observations from 1996 are highlighted on the graph to illustrate the
variability between the monthly samples within one year. Since there appeared to be an
annual pattern in the TP measured at this station, the monthly averages were used as the basis
for the input to the model. As shown in Table 5-5, about 59% of the TP was associated with
organic matter in the Little Saluda River, so the monthly mean TP values were multiplied by
0.41 to create the dissolved phosphorus time-series used in the model. The same dissolved
phosphorus time-series was used for all years modeled and is plotted with the Little Saluda

River TP data in Figure 5-30.
Tributary 2 — Clouds Creek Inflow into Little Saluda River Arm of Lake Murray

The Clouds Creek organic matter and phosphorus concentrations in the model inflow
are based on TP, ammonia, and nitrate data collected in Clouds Creek at SCDHEC station
S-255 along with TOC and TKN data collected in Camping Creek at station S-290. Figure 5-
31 shows all of the TP data collected at the Clouds Creek monitoring station along with the
monthly mean for the years 1989-1998. There did not appear to be an annual pattern in the
TP data, so a constant value was used for the entire year in the model input. As seen in Table
5-5, 0.055 mg/L was calculated as the amount of phosphorus associated with the organic

matter in Clouds Creek, and this value is subtracted from the median TP (0.16 mg/L) to get
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the dissolved phosphorus concentration used in the model input for this inflow. The same

dissolved phosphorus time-series was used for all years modeled.
All Other Natural Inflows into Lake Murray

Inflow organic matter and phosphorus concentrations used for the remaining natural
inflows to the model were based on TOC, TP, TKN, ammonia, and nitrate data collected in
Camping Creek at station S-290. This station was used because it is not downstream of a
known point source of phosphorus. It is assumed that phosphorus concentrations measured
in this creek are representative of phosphorus concentrations in all inflows to Lake Murray
that are unaffected by a point-source.

TP data collected in Camping Creek is summarized in Figure 5-32. Since there was
no obvious annual pattern, the median of all the TP data collected in the years 1989-1998
was used as the basis for the inflow phosphorus concentration to Lake Murray. As seen in
Table 5-5, 0.055 mg/L was calculated as the amount of phosphorus associated with the
organic matter in Clouds Creek, and this value is subtracted from the median TP (0.12 mg/L)
to get the dissolved phosphorus concentration used in the model input for this inflow. The

same dissolved phosphorus time-series was used for all years modeled.
Tributary 3 — Discharge from McMeekin Steam Plant into Saluda Hydro Unit 3

Like DO, it was assumed that dissolved phosphorus concentrations did not change as
the water passed through the McMeekin Steam plant. Therefore the model derived dissolved
phosphorus concentration every 24 hours at mid-night at the elevation of the McMeekin
intake (unit 4 penstock) was used as dissolved phosphorus concentration in the McMeekin

discharge.
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Figure 5-23. Inflow Dissolved Phosphorus Concentrations for Model Inflows to
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Figure 5-25. Inflow Phosphorus Analysis for Branch 1 (Saluda River)
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Figure 5-27. 1992 Inflow Phosphorus Analysis for Tributary 1 (Bush River)
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Figure 5-28. 1996 Inflow Phosphorus Analysis for Tributary 1 (Bush River)
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Figure 5-29. 1997 Inflow Phosphorus Analysis for Tributary 1 (Bush River)
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Figure 5-30. Inflow Phosphorus Analysis for Branch 2 (Little Saluda River)
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Figure 5-31. Inflow Phosphorus Analysis for Tributary 2 (Clouds Creek)
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Other Inflow Parameters

Inorganic Suspended Solids

Data were not available on inorganic suspended solids, so data on turbidity for the
years 1989 through 1998 were analyzed and determined to have a mean of 8.2 NTUs in the
Saluda River during the period when algae grow. A value of 6.5 mg/L was used for
inorganic suspended solids in the inflows to the model. The main effect of inorganic
suspended solids in the model is to reduce light available for algal growths; however, the
main consideration for the Lake Murray model is the total algal mass that will affect the DO
in the lake so emphasis during model calibration was placed on simulating algal conditions in
the lake rather than variables like suspended solids that are only one of several variables that

affect algal growth.
Nitrate and Ammonium

Data from the same stations used in the temperature, DO, and phosphorus analyses
were used to estimate the nitrate-nitrite and ammonium concentrations in the inflows to Lake
Murray. Figure 5-33 and Figure 5-34 show the time-series used for the inflows for all years

modeled.
Algae

Three algae groups were modeled, and there were no data available that indicated
how much algae was in the inflows to Lake Murray. Algae concentrations in all inflows

were assumed to be relatively low for all years modeled.
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Figure 5-33. Nitrate Concentrations in the Inflows to the Lake Murray CE-QUAL-W2
Model
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Figure 5-34. Ammonium Concentrations in the Inflows to the Lake Murray
CE-QUAL-W?2 Model
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Initial Conditions

The initial conditions used for all three years modeled are shown in Table 5-6, and the
model was set so that the same initial conditions were uniform throughout the lake. For the
1996 model runs the model was started as early as possible which was January 8, since
meteorological data were not available for January 1-7. Starting the model simulation this
early in the year allows the uniform temperature and water quality to be replaced with
conditions that are more representative of the inflows for the years modeled. For the 1992
and 1997 model runs the start time was chosen by determining when the reservoir
temperature had stabilized between the winter cooling and the spring warming. The starting
dates for 1992 and 1997 were February 19 and February 22, respectively.

Initial conditions for phosphorus, nitrate-nitrite, ammonium, and organic matter were
based on historical data collected in the forebay. SCDHEC only measures chlorophyll a

from May through October in Lake Murray so initial algae concentrations were assumed.

Table 5-6. Lake Murray Water Quality Initial Conditions

Constituent Initial Concentration

1992 | 1996 | 1997

Inorganic Suspended Solids, mg/L 2.0

Phosphate, mg/L 0.01

Ammonium, mg/L 0.03

Nitrate-Nitrite, mg/L 0.15

Labile Dissolved Organic Matter, mg/L 0.1

Refractory Diss. Org. Matter, mg/L 8.0

Labile Particulate Org. Matter, mg/L 0.1

Refractory Particulate Org. Matter, mg/L 0.1

Algae, mg/L 0.09 0.04 0.09

Dissolved Oxygen, mg/L 10.5 10.5 10.0

Total Inorganic Carbon mg/L 6.0 4.5 6.0

Alkalinity mg/L 20 15 20
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Meteorology

The meteorological parameters used in the Lake Murray model include air
temperature, dewpoint temperature, wind speed, wind direction, and estimation of cloud
cover. Hourly meteorological data from two stations in the Columbia, South Carolina area
and one station in the Augusta, Georgia area were tested during calibration. One set of the
Columbia data and the Augusta data were derived from the World Meteorological
Organization’s International Surface Weather Observations (ISWO). The second set of
Columbia data came from the National Climatic Data Center (NCDC). The model is
sensitive to which meteorological data are used, but as would be expected, due to their
proximity to Lake Murray, the Columbia stations produced more accurate simulations of
water temperature overall than did the Augusta station. There are days in which the use of
the Augusta data produced a better match to the observed data, which illustrates that some
discrepancies in the predicted versus observed comparison are the result of the
meteorological data used in the model not being a perfect representation of conditions at
Lake Murray.

Other than a few small gaps, data from the ISWO station in Columbia were available
for the whole year, but data from the NCDC station were only available after July 1. As
shown in Figure 5-35 through Figure 5-39, 1996 data from the two Columbia stations were
very similar, but when used in the model they produced slightly different results. Since the
ISWO data were available for almost all of 1996, it was used for the 1996 calibration.
However, there was an eight-day period from September 1 through September 8 in 1996
when data from the Columbia ISWO station were not available. Since simulation of fall
turnover was critical to simulating DO recovery in the tailwater, and the data from the two
Columbia stations were so similar, data from the NCDC meteorological station were used to
fill this gap. Data from the respective years observed at the Columbia ISWO station were
also used in the 1992 and 1997 calibrations.
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Wind Sheltering Coefficients

In CE-QUAL-W2, the wind sheltering coefficient (WSC) is a direct multiplier of the
wind speed in the meteorological input. The WSC was set to 0.9 for the entire 1992 and
1997 calibrations and most of the 1996 calibration. The WSC was reduced (i.e., reducing the
effect of wind in the model) to 0.7 in mid-August of the 1996 calibration to slow down the
turnover of the lake, which was occurring too early in the model due to the unusually high
outflow related to a special drawdown that occurred in 1996. The WSC was not varied in

1992 or 1997 in an attempt to produce a robust temperature calibration.

Sediment Oxygen Demand

In CE-QUAL-W2, the zero-order SOD is user defined and can vary by segment.
During the water quality calibration process, SOD is first estimated and then, as calibration
proceeds, it is adjusted to improve the DO calibration. This process and the actual SOD

values used in the model will be discussed later in the “Model Calibration” section of this

report.
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Figure 5-35. 1996 Daily Average Air Temperature Measured at Two Columbia, SC
Meteorological Stations
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Figure 5-36. 1996 Daily Average Dew Point Temperature Measured at Two Columbia,
SC Meteorological Stations

10

9 — Columbia-NCDC

8 — Columbia-ISWO
= 7
&
e 6
%o | “\
@ I |
o 4 |
2 I
g 3_4ib - h » I

L | H ‘

S I A

! |

0

11 21 N 41 an 61 Iial M1 91 101 1141 121
1996 Date

Figure 5-37. 1996 Daily Average Wind Speed Measured at Two Columbia, SC
Meteorological Stations
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Figure 5-38. 1996 Daily Average Wind Direction Measured at Two Columbia, SC
Meteorological Stations
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Figure 5-39. 1996 Daily Average Cloud Cover Measured at Two Columbia, SC
Meteorological Stations
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6. Model Calibration

Calibration is achieved when model predictions reasonably match observed data
considering the objectives for the model. The AGPM post-processor enables the modeler to
evaluate results using various graphics. Many of these graphics are presented in the
following sections as each aspect of the calibration is discussed. One of the primary
evaluations of the accuracy of the Lake Murray model was the comparison of
model-predicted temperature and DO profiles with existing profile data. SCE&G and
SCDHEC have monitoring stations throughout Lake Murray, and location information of the
primary stations used to evaluate model performance is provided in Table 6-1.

The hydraulic and heat exchange coefficients used to calibrate the model are listed in
Table 6-2, and those coefficients that pertain to temperature and water quality calibration are
shown in Table 6-3.

These tables show that the same coefficients were used for all three calibration years.
During the calibration process many of the model inputs, including the coefficients, were
adjusted to improve the calibrations for each year, resulting in different coefficients for
different years. However, as the reconciliation process continued using over 300 runs, the
differences in model settings for the different years converged and in the end were reconciled
such that zero-order SOD was the only variable that needed to be varied each year. This
approach was selected considering that the model would be used for evaluating water quality
conditions for years other than the three years used for calibration. Since model robustness
for evaluating different hydrological and meteorological conditions was an important
consideration, developing a model that had only one main variable for sensitivity was highly
desirable.

It should be noted that calibrations for the individual years using different coefficients
for each year for algal growth, organic matter settling rates, organic matter and algal
stoichiometry, SOD, organic matter decay rates, etc., were developed that had similar
statistical results for “goodness-of-fit.” These models might be better for applications for the
specific years that were calibrated, but they would not be as robust considering that the

model with only the SOD adjustment was calibrated using three years of data.
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Table 6-1. Primary SCE&G and SCDHEC Lake Murray Monitoring Stations
Used for Model Calibration Confirmation

Kilometers Kilometers of Model
Miles from | from Saluda Miles from |from Saluda| Segment Used
Station ID | Saluda Dam Dam Station ID | Saluda Dam Dam for Comparison
1-5P 0.1 0.2 =-204 0.1 0.2 0-173
2-MA 38 £.1 =205 4.2 .8 £0-77
3-Ma 151 211 a-280 12.2 196 12.3-221
4-T4 176 283 a-279 177 28.4 268 -287
S-223 24 6 3964 365 -38.5
Table 6-2. Hydraulic Coefficients in Model Calibration
Heat Exchange (Heat Exchange)
SLHTC [term-by-term or equilibrium temperature computations for surface heat exchange TERM
RHEVAP |Turns ON/OFF Ryan-Harleman evaporation formula OFF
FETCHC |Turns ON/OFF fetch calculations OFF
AFW [a coefficient in the wind speed formulation 9.2
BFW |b coefficient in the wind speed formulation 0.6
CFW |[c coefficient in the wind speed formulation 2.0
Transport Scheme (TRANSPORT)
SLTRC [Transport solution scheme, ULTIMATE, QUICKEST, or UPWIND ULTIMATE
THETA |Time-weighting for vertical advection scheme 0.55
Hydraulic Coefficients (HYD COEF)
AX  |Longitudinal eddy viscosity, m* sec™ 1.0
DX  |Longitudinal eddy diffusivity, m® sec™ 1.0
CBHE |Coefficient of bottom heat exchange, W m? sec™ 7.0E-08
TSED |Sediment (ground) temperature, °C 17.0
FI Interfacial friction factor 0.0
TSEDF |Heat lost to sediments that is added back to water column 0.0
FRICC |Bottom friction solution, MANN or CHEZY CHEZY =70
EDDY VISC
AZC Form of vertical turbulence closure algorithm, NICK, PARAB, RNG, W2, W2N w2
AZSLC [Specifies either implicit or explicit treatment of the vertical eddy viscosity IMP
AZMAX [Maximum value for vertical eddy viscosity, m2 sec-1 1.0E-03
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Table 6-3. Water Quality Coefficients Used in Model Calibration

Extinction Coefficient (EX COEF)

Calibration Value

EXH20 |Extinction for pure water, m™ 0.45
EXSS |Extinction due to inorganic suspended solids, m™ 0.1
EXOM [Extinction due to organic suspended solids, m™ 0.1
BETA [Fraction of incident solar radiation absorbed at the water surface 0.45
EXC [Read extinction coefficients, ON or OFF OFF
Algal Extinction (ALG EX) diatoms greens cyano
[ ExA |algal light extinction, m™ 0.2 0.2 0.2
Suspended Solids (S SOLIDS)
| SSS |Suspended solids settling rate, m day™ 1.0
Algal Rates (ALGAL RATE) diatoms greens cyano
AG Maximum algal growth rate, day'1 1.6 1.6 1.6
AR Maximum algal respiration rate, day™ 0.04 0.04 0.04
AE  |Maximum algal excretion rate, day™ 0.04 0.04 0.04
AM Maximum algal mortality rate, day™ 0.08 0.1 0.1
AS  |Algal settling rate, day™ 0.1 0.08 0.02
AHSP  |Algal half-saturation for phosphorus limited growth, g m™ 0.003 0.003 0.003
AHSN [Algal half-saturation for nitrogen limited growth, g m™ 0.014 0.014 0.014
AHSSI |Algal half-saturation for silica limited growth, g m™ 0.0 0.0 0.0
ASAT |Light saturation intensity at maximum photosynthetic rate, W m 150 150 150
Algal Temperature Rate Coefficients (ALGAL TEMP)
AT1 Lower temperature for algal growth, °C 0 10 20
AT2  |Lower temperature for maximum algal growth, °C 17 20 28
AT3 Upper temperature for maximum algal growth, °C 22 35 35
AT4 Upper temperature for algal growth, °C 40 40 40
Algal Stoichiometry (ALG STOICH)
ALGP |Stoichiometric equivalent between algal biomass and phosphorus 0.006 0.006 0.006
ALGN [Stoichiometric equivalent between algal biomass and nitrogen 0.07 0.07 0.07
ALGC [Stoichiometric equivalent between algal biomass and carbon 0.45 0.45 0.45
ALGSI |Stoichiometric equivalent between algal biomass and silica 0.18 0.18 0.18
ALCHLA |Ratio between algal biomass and chlorophyll a 225 200 140
ALPOM [Fraction of algal biomass converted to part. Org. matter when algae die 0.8 0.8 0.8
Dissolved Organic Matter (DOM)
LDOMDK |Labile DOM decay rate, day™ 0.12
RDOMDK [Refactory DOM decay rate, day™ 0.001
LRDDK [Labile to refractory DOM decay rate, day™ 0.01
LDOMR |Sediment release rate of LDOM, fraction of SOD 0.55
Particulate Organic Matter (POM)
LPOMDK |Labile POM decay rate, day™ 0.08
RPOMDK [Refactory POM decay rate, day™ 0.001
LRPDK |Labile to refractory POM decay rate, day™ 0.01
POMS [POM settling rate, m day™ 0.3
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Table 6-3 (continued). Water Quality Coefficients Used in Model Calibration

Organic Matter Stoichiometry (OM STOICH)

Final

Calibration Value

ORGP |Stoichiometric equivalent between labile organic matter and phophorus 0.006
ORGN [Stoichiometric equivalent between labile organic matter and nitrogen 0.07
ORGC [Stoichiometric equivalent between organic matter and carbon 0.45
ORGSI |Stoichiometric equivalent between organic matter and silica 0.18
ORGPR |Stoichiometric equivalent between refractory organic matter and phophorus 0.0006
ORGNR [Stoichiometric equivalent between refractory organic matter and nitrogen 0.007
Organic Matter Temperature Rate Multipliers (OM RATE)
OMT1 [Lower temperature for organic matter decay, °C 5
OMT2 [Upper temperature for organic matter decay, °C 30
Inorganic Phosphorus (PHOSPHOR)
PO4R |Sediment release rate of phosphorus, fraction of SOD 0.004
PARTP |Phosphorus partitioning coefficient for suspended solids 0
PO4S |PO4 settling rate, m day™ 0.05
Ammonium (AMMONIUM)
| NH4R |Sediment release rate of ammonium, fraction of SOD 0.04
NH4DK  [Ammonium decay rate, day™ 0.12
Ammonium Temperature Rate Multipliers (NH4 RATE)
NHA4T1  |Lower temperature for ammonia decay, °C 5
NHA4T2  |Lower temperature for maximum ammonia decay, °C 30
Nitrate (NITRATE)
NO3DK |Nitrate decay rate, day™ 0.03
NO3S [Denitrification rate from sediments, m day™ 0.3
Nitrate Temperature Rate Multipliers (NO3 RATE)
NO3T1 [Lower temperature for nitrate decay, °C 5
NO3T2 [Lower temperature for maximum nitrate decay, °C 30
Iron (IRON)
FER Iron sediment release rate, fraction of SOD 0.5
FES Iron settling velocity, m day-1 2
Sediment Carbon Dioxide Release (SED CO2)
CO2R |Sediment release rate of Carbon Dioxide, fraction of SOD 1.0
Oxygen Stoichiometry 1 (STOICH 1)
O2NH4 |Oxygen stoichiometry for nitrification 4.57
O20M |Oxygen stoichiometry for organic matter decay 14
Oxygen Stoichiometry 2 (STOICH 2) diatoms greens cyano
O2AR |Oxygen stoichiometry for algal respiration 11 11 1.1
0O2AG [Oxygen stoichiometry for algal primary production 14 14 14
Oxygen Limit (O2 LIMIT)
| O2LIM |Disso|ved Oxygen concentration at which anaerobic processes begin, g m* 0.5
Sediment Compartment (SEDIMENT)
SEDC |Turns ON/OFF the first-order sediment compartment ON
SEDCI |Initial sediment concentration, g m™ 0.0
SEDK |sediment decay rate, day™ 0.04
FSOD |[Fraction of the zero-order SOD rate used 1.0(1992), 0.8(1996), 0.3(1997)
FSED [Fraction of the first-order sediment rate used 1
SOD Temperature Rate Multipliers (SOD RATE)
SODT1 |Lower temperature for zero-order SOD or first-order sediment decay, °C 5
SODT2 |Upper temperature for zero-order SOD or first-order sediment decay, °C 30
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This approach of adjusting the SOD between years was used early on in the 1997

model when it became obvious that the DO demands were not as high in Lake Murray in

1997 as they were in 1992 and 1996. The SOD in the 1992 and 1996 were kept the same

between years until very late in the calibration process. After thorough review of model

inputs and coefficients and sensitivity runs to determine the effect of changing those

coefficients that differed between years, it was decided to decrease the SOD in the 1996

model to reduce the DO demand. An example of one of these differences that was reconciled

is the algal growth rate, which was lower in the 1996 and 1997 calibrations than in the 1992

calibration. When the algal growth rate in the 1996 and 1997 models was changed to match

1992, the DO demand increased and the models appeared to then be under-predicting DO. In

order to counteract this, the SOD was decreased in the 1996 and 1997 models.

As mentioned before the SOD is defined for each segment in the model, and in

general the SOD in the Lake Murray model decreases from upstream to downstream. Instead

of adjusting the SOD of individual segments to calibrate the different years, the SOD

multiplier (FSOD) was adjusted, thus changing the all the SOD values in the model for each

year modeled. The actual SOD values used in the model are shown in Table 14.

Table 6-4. Zero Order Sediment Oxygen Demand Values used in the Lake

Murray CE-QUAL-W2 Model

Sediment Oxygen D emand (50D ), grams O, /m2 iday

Saluda River Arm (Branch 1)

Litde Saluda River Armn (B ranch 2)

Segment Range (Kmj

0o-1.3

1325

25-4.6

4.6 - 26.8

26.8 - 51.3

0no-1.5

15-3.7

3.7 -55

5.5 -7.2

72-92 92-11.2

All Other
Branches

1992500

0.20

0.30

0.40

o.7o

n.so

1.50

1.20

1.00

0.a0

o7o

ngo

0.30

1996 50D (1992 value * 0.8)

016

024

0.32

056

054

1.20

0.95

0.a0

0.64

0.6

048

024

1997 50D (1992 value * 0.3)

0.0s

o.og

012

o

0.24

0.43

0.36

0.30

0.24

021

018

0.09

To evaluate how well the model simulated the observed temperature and DO profiles,

two descriptive statistics were used. One statistic used was the absolute mean error (AME)

which is the sum of the differences between the observed and predicted values divided by the

number of pairs compared. The AME indicates how far, on the average, computed values are

from observed values (Cole and Tillman, 2001). The second statistic used was the root mean

square error (RMS). The RMS indicates that 67% of the model results versus observed data

are within the value of the RMS. The significance and a summary of these statistics with

regard to the Lake Murray model will be discussed in the temperature and DO calibration
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sections. In figures showing comparisons between observed and modeled temperature and
DO profiles, there are three model-predicted profiles shown. The solid black line is the
model prediction from the time shown on each plot. The red and blue lines are the
predictions from the same on the previous and following days, respectively.

Temperature and DO calibration was also confirmed by comparing model-predicted
time-series to data collected at continuous monitoring stations maintained by the USGS.
Model-predicted time-series of chlorophyll a and nutrient concentrations at a depth of one
meter were compared to surface samples collected by SCDHEC in the years of 1989 through
1998.

Headwater Calibration

The development of a model requires a balance of inflows and outflows that will
reproduce the measured lake level elevations. Water balance was confirmed by comparing
predicted and observed midnight lake level elevations. Figure 6-1 through Figure 6-3 show
how model-predicted water surface elevations matched observed lake level elevations for the

1992, 1996, and 1997 calibration periods.

Temperature Calibration

Plots of model-predicted and observed temperature profiles at four locations in Lake
Murray for the 1992, 1996, and 1997 model calibrations are shown in Figure 6-4 through
Figure 6-15. As illustrated in these plots, major patterns of annual stratification and turnover
were modeled well for all three years.

As mentioned before, the differences between predicted and measured profiles were
evaluated using two descriptive statistics: AME and RMS. These statistics are shown on the
plots of each profile comparison, and a summary of the statistics from all dates and locations
shown in Figure 6-4 through Figure 6-15 for all three years is presented in Table 6-5 through
Table 6-7. These tables show that the overall AME for 1992, 1996, and 1997 when all
profiles and dates are included each year is 0.75 C°, 0.57 C°, and 0.58 C°, respectively.

Many expert modelers consider a model to be acceptable when the AME is less than 1 C°.
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Temperature calibration was also confirmed by comparing the hourly observed
temperatures from two locations. One location was approximately 2500 feet downstream of
the Saluda Hydro releases. Figure 6-16 through Figure 6-18 show the model-predicted
Saluda release temperatures plotted with the observed release temperature data for 1992,
1996, and 1997, respectively. The modeled release temperatures depend on discharge from
the project, discharge distribution across the units, centerline elevation of the unit intakes,
withdrawal zone characteristics, and the simulated temperature profiles just upstream of the
dam. In the Lake Murray model, there are no limitations on the withdrawal zone of any of
the units.

The second location where model predictions were compared to hourly observations
was in the forebay of the reservoir at the elevation of the unit 5 intake. This monitor is not
on the unit 5 intake tower, but instead is mounted on one of the adjacent towers. The exact
elevation of this monitor is unknown but, for comparison purposes, was assumed to be at the
same elevation as the centerline of the unit 5 intake (elev. 84.4m). Figure 6-19 through
Figure 6-21 show the model-predicted temperature and the hourly observed temperature from
this elevation for 1992, 1996, and 1997, respectively. Temperatures measured at this
elevation during monthly sampling by SCE&G sand SCDHEC are also shown on these plots.

In general, the temperature calibrations are good, but there is a tendency for the
modeled temperature in the hypolimnion and the releases from Saluda Hydro to be lower
than the data. This tendency was caused by the model bathymetry having more volume than
the actual reservoir which was discussed earlier. W2 has a tendency to mix the water column
too rapidly as turnover approaches, resulting in turnover occurring too early. In order to
counteract this problem, the model was calibrated to allow cooler water in the hypolimnion
than that observed, so the timing of turnover would better match actual conditions. This
balance was deemed important because modeled DO under predicted low nutrient conditions
was at its lowest immediately before lake turnover. The effects of reduced phosphorus in the
inflows was initially modeled using a first-generation calibrated model, and it revealed that
the minimum DO period was shifted to about two months later and it did not occur until
immediately before turnover—since turnover in the model occurred too early, the model was
recalibrated so that turnover would occur closer to actual dates. It should be noted that these

marginally cooler temperatures in the model for the lower depths of the lake did not
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measurably affect environmental processes that affect DO. Also, by comparing modeled
temperatures with observed temperatures in the tailwater, it can be seen that the extra
residence time of water in the bottom of the lake was usually only about one week and
occasionally about two weeks.

Temperature calibration is very important because temperature significantly affects
many of the other water quality constituents: The movement of water through the lake and
the residence time of water at various locations and depths of the lake is affected by the
temperature of the inflows as well as the thermal structure of the lake; the volume of various
layers of the lake that are significant limnologically are affected by thermal structure; the
rates of essentially all water quality processes are affected by temperature; and lake turnover

is affected by the thermal structure of the lake.

1992 Model Prediction vs Observed Surface Elevation
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Figure 6-1. 1992 Modeled and Measured Lake Murray Headwater Elevations
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1996 Model Prediction vs Observed Surface Elevation
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Figure 6-2. 1996 Modeled and Measured Lake Murray Headwater Elevations

1997 Model Prediction vs Observed Surface Elevation
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Figure 6-3. 1997 Modeled and Measured Lake Murray Headwater Elevations
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Upstream of Saluda Dam; Overall Statistics: ABS =0.62, RMS = 0.85
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1992 Model Prediction vs Observed Discharge Temperature
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Figure 6-16. 1992 Comparison of Modeled versus Measured Saluda Release

Temperatures
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Figure 6-17. 1996 Comparison of Modeled versus Measured Saluda Release
Temperatures
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Figure 6-19. 1992 Comparison of Modeled versus Measured Temperature in Front of
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1996 Model Prediction vs Obs erved Temperature in front of Unit 5
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Figure 6-20. 1996 Comparison of Modeled versus Measured Temperature in Front of

the Unit 5 Intake
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Table 6-5. 1992 Temperature Statistics

1992 Temperature

Kilometers FromDam

0.0 6.0 19.3 26.8 Average
Date Julian Day ANE RMS ANE RMS AME RMS AME RMS ANE RMS
211 52 0.24 0.4 0.35 0.35 072 0.50 0.43 053 0.45 0.53
M7 7 0.50 0.51 051 0.54 1.03 1.06 0.78 0.80
3125 5 067 0.71 0.67 0.7
449140 100-101 0.29 0.43 0.37 0.43 0.60 072 0.86 1.00 0.53 0.64
5M3 134 037 0.7 0.37 0.7
5M5 136 0.65 0.50 0.95 1.06 1.31 1.42 0.98 1.8
65 157 1.05 1.30 0.91 1.11 0.7a 0.56 1.36 1.40 1.03 1.16
6M2 164 057 0.70 0.57 0.70
Ti23-24 205-206 0.94 1.03 0.57 119 0.50 0.61 0.53 143 0.78 0.9
§19 232 0.55 0.99 0.58 0.9
8127 240 0.56 092 0.31 0.36 0E2 076 0.E6 051 0.53 0.7
M1 255 0.44 052 0.456 0.51 0.E1 0.76 0.73 0.96 0.57 0.7
919 263 0.39 0.45 0.39 0.48
1008 282 046 0.49 053 0.54 017 0139 0.30 0.33 0.36 0.39
1010 284 222 264 2.22 2.64
1149 M4 1.03 1.04 1.03 1.4
Overall 0.75 1.07 0.58 0.73 0.66 0.78 0.87 1.05 0.75 1.06

Table 6-6. 1996 Temperature Statistics

1996 Temperature

Kilometers From Dam
0.0 6.0 19.3 268 Average

D ate Julian Day| AME RMS AME RMS AME RMS AME RMS AME RMS
1117 18 1718 017 02 022 028 113 1.20 1.12 1.14 0.66 0.71
24122 5243 022 027 014 019 031 0.48 02a 0.29 0.23 0.31
31314 7374 054 0E1 0.49 0a3 055 na4 015 019 0.43 0.54
411011 101103 0.44 0a2 055 0.60 043 0A7 0&1 0.71 0.48 0.60
5/49-10 130131 1.09 161 1.15 157 1.09 1.21 1.1 1.46
5/2223 143144 057 1.09 0.67 1.1 087 1.13 202 2.21 1.03 1.39
6/13 165 0.59 07a 0.92 124 0aa 1.41 0.83 1.14
6/24 25 176177 0.29 038 0.43 0.59 052 075 089 1.10 0.53 0.70
72 184 0E7 086 0.71 0.ae7 224 269 1.21 147
772526 207208 0.42 058 059 0.81 ne4 1.18 177 232 0.90 1.22
8/13-14 226227 0.33 0.43 0.55 071 0E3 093 057 0.a8 0.53 0.74
94 248 0.51 058 0.55 0.59 0.53 0.59
911112 255257 0.66 0.7 0,58 062 037 0.40 024 0.30 0.46 0.591
108-10 283284 0E7 072 0.86 0.95 na7 099 169 173 1.02 1.10
11/5-6 310311 0.19 0.1 0.09 0.14 021 021 .36 037 0.21 0.23
Overall 0.46 0.66 0.53 0.77 062 086 09s 1.38 0.57 0.85
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1997 Temperature

Table 6-7. 1997 Temperature Statistics

Kilometers From Dam

Final

Water Quality Calibration

Phosphorus and Nitrate

0.0 6.0 19.3 26 .8 Average
Date | Julian Day| AME RMS AME RMS AME RMS AME RMS AME RMS
312 7 0.31 0.41 0.35 0.44 037 053 1.31 1.44 0.58 0.71
42 92 0.24 0.45 0.31 0.39 075 050 123 157 0.63 0.82
567 126127 093 1.24 076 1.05 055 0kE4 045 0.56 0.67 0.87
634 154-155 0.86 1.04 0.35 0.40 087 138 195 275 1.03 1.39
6/12 163 051 0.76 0.40 0.51 0kE1 0EB 042 0.51 0.51 0.61
71516 196-197 057 0.66 052 062 077 059 055 0.94 0.69 0.78
85 217 0.7a 1.00 0.54 0.66 098 156 176 255 1.02 1.44
923 245246 0.30 052 0.35 0.70 0.41 0E9 087 1.30 0.49 0.80
10/7 260 0.30 033 0.39 0.42 044 053 031 0.38 0.36 0.41
1023 296 0.31 032 0.42 0.47 025 025 054 0.84 0.48 0.50
11/4-5 309 0.591 1.07 0.42 0.64 029 045 019 0.21 0.45 0.59
1112 316 0.40 0.45 0.24 0.25 024 025 0.34 0.35 0.3 0.32
Overall 0.56 0.78 0.44 0.61 059 0388 095 1.50 0.58 0.87

Predicted concentrations of TP for 1992, 1996, and 1997 were compared to observed

data from four locations in the reservoir and these comparisons are shown in Figure 6-22

through Figure 6-24. Figure 6-25 through Figure 6-27 show model-predicted TP in the

releases from Saluda Hydro for all three years compared to observed data from the SCDHEC

monitoring station in the Saluda River below Saluda Dam. The main constituent that affects

the objectives for the model is TP since it is the main nutrient that affects algal growth. The

model-derived TP concentrations represent normal TP levels observed in Lake Murray.

The same set of comparisons were also made for Nitrate-Nitrite, and these

comparisons are shown in Figure 6-28 through Figure 6-33.
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Figure 6-22. 1992 Comparison of Modeled Derived versus Measured Total Phosphorus at Four Locations in Lake Murray

129





SCE&G

Final

Total Fhosphorus in Lake Murray Forebay Total Fhosphorus in Lake Murmay Mear Dreher Island
w2z
I I I I I
2R T T ! T [E1 — Mo ssl Frediclsd Km 183 af 1m
=221 Predicisd In the Forbay af 1
o = e — B B AN4EEEAZEE Dbssrailons from E2E0
— B AN1SE8A95E Obssnatlons fram B304
5 e senatinsiram D a1s © 1§85 Obsanatlons from 8250
548 o 1988 Obsanations from 8204 E
E B4
w14
g E a1z
[EH
T gie
T oe ﬁ
= n
E oot L onx = .
T T U 5 5
] it
% - 7 E nos o .
= - = - g OO0
e e L d L o m L B = s ﬁl. B = mm|m = I
Sl e il ‘:ﬁgﬂwﬁﬂ‘—n—_ coz{ppmat m | m e
1] 1 1 1 1 1 1 oo T T T T
1 21 Eo M &1 & ™ M il 1841 11 1 11 2 a 41 & &H ™ & Egl S P I P
1556 Date 15586 Date
Total Fhosphorus in Lake Murmay Mear Rocky Creek Total Phosphorus in Lake Murray at Black’s Bridge
ozz I I I I I oz n
sz ——Mod =l Predictsd from Km 258 af 1m w20 b I e L]
 aas B T A (i s — oz B AIl1EE8-1565 Observafions from 5223
'E:. . o 1855 Obssrvadions fram 2578 'E. . a = 1§88 Observations from 8223
= B 14 ]
u ]
w1z
B [] o
o B T oi0 m = B | o o
J: B . - = . =l & [®
o ] [ =
= ~ . - - . = aos
5 = b ] [l a =
e s - T E ona
B [T
i = ooz
+ + + + : W ! !
r v = &1 ™ ER &1 w1 1A 1 " 2 2 e &1 &n ™ =1 &1 w1 1A 1
1556 Date 15586 Date

Figure 6-23. 1996 Comparison of Modeled Derived versus Measured Total Phosphorus at Four Locations in Lake Murray
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Figure 6-24. 1997 Comparison of Modeled Derived versus Measured Total Phosphorus at Four Locations in Lake Murray
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Figure 6-25. 1992 Comparison of Modeled Derived versus Measured Total Phosphorus

in the Releases from Saluda Dam
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Figure 6-26. 1996 Comparison of Modeled Derived versus Measured Total Phosphorus
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Figure 6-27. 1997 Comparison of Modeled Derived versus Measured Total Phosphorus
in the Releases from Saluda Dam
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Figure 6-28. 1992 Comparison of Modeled versus Measured Nitrate-Nitrite at Four Locations in Lake Murray
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Figure 6-29. 1996 Comparison of Modeled versus Measured Nitrate-Nitrite at Four Locations in Lake Murray
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Figure 6-30. 1997 Comparison of Modeled versus Measured Nitrate-Nitrite at Four Locations in Lake Murray
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Figure 6-31. 1992 Comparison of Modeled Derived versus Measured Nitrate in the
Releases from Saluda Dam
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Figure 6-32. 1996 Comparison of Modeled Derived versus Measured Nitrate in the
Releases from Saluda Dam
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Figure 6-33. 1997 Comparison of Modeled Derived versus Measured Nitrate in the
Releases from Saluda Dam

Algae

Model-derived chlorophyll a concentrations were compared to historical SCDHEC
chlorophyll a data from four monitoring stations in the lake. Figure 6-34 through Figure
6-36 show the model-predicted chlorophyll a at these locations for 1992, 1996, and 1997,
respectively, along with all chlorophyll a observations from the period 1995 through 1998.
Chlorophyll a samples were collected during the months of May through October at these
locations, but lake DO profiles indicated that algae growth typically started around mid-
April. Model-predicted algae concentrations were considered to be representative of algal
levels in the lake considering the amount of data available to verify results and that the main

objective for modeling algae was to account for the effects of algal levels on DO in the lake.
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Chlorophyll a in Lake Murray Forebay

Chloropyll a in Lake Murray Near Dreher Island
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Figure 6-34. 1992 Comparison of Modeled versus Measured Chlorophyll a at Four Locations in Lake Murray
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Figure 6-35. 1996 Comparison of Modeled versus Measured Chlorophyll a at Four Locations in Lake Murray
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Chlorophyll a in Lake Murray Forebay

Chloropyll a in Lake Murray Near Dreher Island
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Figure 6-36. 1997 Comparison of Modeled versus Measured Chlorophyll a at Four Locations in Lake Murray
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TKN and TOC

Model-derived TKN was compared to observed TKN data near the surface in the
forebay of Lake Murray. This comparison for 1992, 1996, and 1997 is shown in Figure 6-37
through Figure 6-39, respectively. Model-derived TOC was also compared to observed data
near the surface in the forebay of Lake Murray, and these comparisons are shown in Figure
6-40 through Figure 6-42. The results in these figures show that the model predictions were
representative of actual conditions in Lake Murray. Model-derived TKN values were lower
than the data, but this likely is caused by the way CE-QUAL-W2 decomposes LPOM in that
it does not yield LDOM as part of its decomposition process.

Dissolved Oxygen

Plots of model-predicted and observed DO profiles at four locations in Lake Murray
for the 1992, 1996 and 1997 model calibrations are shown in Figure 6-43 through Figure
6-54.

Like temperature, comparisons between predicted and observed DO were made for
the continuous monitors in the tailrace and at the same elevation in the lake as the intake for
unit 5. The comparisons between the release monitor and model-predicted release DO for
1992, 1996, and 1997 are shown in Figure 6-55 through Figure 6-57, respectively. Figure
6-58 through Figure 6-60 show how modeled DO compared to the hourly DO observations at
the USGS monitor near the intake for unit 5, as well as DO observations from lake profiles at
approximately the same elevation.

Overall, the modeled annual DO dynamics in Lake Murray are representative of
actual DO conditions in Lake Murray. As can be seen in the DO profiles, the location and
timing of the on-set of DO depletion is captured reasonably well in all three years. This is
illustrated by comparison of modeled and observed profiles collected in May and June of
1996. The May 22 and 23 DO profiles from all four locations show that the DO is transient
but is starting to become depleted, especially at the two upstream stations. By June 25 the
DO dropped to zero at some point in the water column at both the upstream locations. At the
forebay station however, the mid-depth level of low oxygen water is evident, but the DO is

still above 2 mg/L throughout the water column. The model captured this pattern, as well as
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the continuing DO depletion in the hypolimnion and the DO recovery that occurred when the
lake mixed in early November.

Since DO conditions in the forebay are so important to the objectives for the
modeling, a good DO calibration in the forebay was emphasized as the calibration process
progressed. A summary of the statistics from all dates and locations shown in Figure 6-43
through Figure 6-54 for 1992, 1996, and 1997 is presented in Table 6-8 through Table 6-10,
respectively. These tables show that the overall AME for 1992, 1996, and 1997 when all
profiles and dates are included each year is 0.79, 0.65 and 0.84 mg/L, respectively. Many
modelers consider a model to be acceptable when the AME is less than 2 mg/L DO.

The modeled DO in the releases from Saluda Hydro generally matched the data
collected at the USGS monitor below the dam for all three years, especially in 1992 and
1996, and the turnover of the lake has been captured well in all three years. In the 1997
calibration, the DO in the model appears to be too low from mid-August until the DO
recovers in late October. For 1997, the modeled DO was about 1 mg/L lower than the
measurements at the USGS monitor during the period mid-August through mid-September;
however, the modeled DO was representative of observed conditions during mid-September
through November. This pattern of modeled DO being lower in 1997 likely was due to
turbine aeration increasing the DO in the tailrace—in 1997 SCE&G implemented their first
increment of aeration. The comparison between 1997 modeled and observed DO profiles in
the lake and at the elevation of the unit 5 intake (discussed below) do not support what is
seen in the tailrace.

The modeled DO in the lake at the elevation of the unit 5 intake generally matched
data collected at this location for all three years, especially in 1992 and 1996 when the model
DO essentially matched the DO observed at the same elevation in the forebay profiles. There
was no continuous monitor at this elevation in 1992, so there is no hourly data shown in
Figure 6-58. In 1996, the model matches the hourly data from the USGS monitor well from
mid-May through September. The March and April hourly data from this monitor in 1996 is
suspect based on analysis of the DO profiles collected during this time period. The data from
the continuous monitor reports that the DO is less than 8 mg/L for most of the month of
April, but as shown with the April 11 profiles from the two stations in the downstream part of

the lake (Figure 6-47 and Figure 6-48), the DO was over 9 mg/L throughout the water
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column. In 1997, the modeled DO was 0.5-1 mg/L higher than the measurements at the
USGS monitor at unit 5 during the period mid-March through mid-September. The amount
of time that the DO is below 4 mg/L at this elevation is captured by the model in all three

years.
Alkalinity and pH

Model-predicted Alkalinity was compared to data collected near the surface in the
forebay of Lake Murray and Figure 6-61 through Figure 6-63 show these comparisons for
1992, 1996, and 1997, respectively.

Model-derived pH was compared to observations in the forebay of Lake Murray and
in the releases from Saluda Hydro. Figure 6-64 through Figure 6-66 show the comparison
between modeled and observed pH in the forebay near the surface of Lake Murray for 1992,
1996, and 1997 respectively, and Figure 6-67 shows modeled and observed pH profiles in the
forebay for 1996. Figure 6-68 through Figure 6-70 show modeled and observed pH in the
releases from Saluda Hydro for 1992, 1996, and 1997 respectively.
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Figure 6-37. 1992 Comparison of Modeled Derived versus Measured TKN at the
Surface in the Forebay of Lake Murray
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TKN in Lake Murray Forebay
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Figure 6-38. 1996 Comparison of Modeled Derived versus Measured TKN at the
Surface in the Forebay of Lake Murray

1997 TKN in Lake Murray Forebay
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Figure 6-39. 1997 Comparison of Modeled Derived versus Measured TKN at the
Surface in the Forebay of Lake Murray
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Total Organic Carbon in Lake Murray Ferebay
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Figure 6-40. 1992 Comparison of Modeled Derived versus Measured TOC at the
Surface in the Forebay of Lake Murray
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Figure 6-41. 1996 Comparison of Modeled Derived versus Measured TOC at the
Surface in the Forebay of Lake Murray
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1997 Total Organic Carbon in Lake Murray Forebay
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Figure 6-42. 1997 Comparison of Modeled Derived versus Measured TOC at the
Surface in the Forebay of Lake Murray
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Figure 6-43. 1992 Modeled and Observed DO Profiles in the Forebay of Lake Murray;
Overall Statistics: ABS = 0.55, RMS =0.90
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Saluda Dam; Overall Statistics: ABS = 0.58, RMS = 0.80
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Figure 6-45. 1992 Modeled and Observed DO Profiles 19 Kilometers Upstream of
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Figure 6-46. 1992 Modeled and Observed DO Profiles 27 Kilometers Upstream of
Saluda Dam; Overall Statistics: ABS =1.78, RMS = 2.28
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Figure 6-47. 1996 Modeled and Observed DO Profiles in the Forebay of Lake Murray;
Overall Statistics: ABS =0.57, RMS =0.89
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Figure 6-48. 1996 Modeled and Observed DO Profiles Six Kilometers Upstream of
Saluda Dam; Overall Statistics: ABS =0.65, RMS =1.00
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Figure 6-49. 1996 Modeled and Observed DO Profiles 19 Kilometers Upstream of
Saluda Dam; Overall Statistics: ABS =0.61, RMS =0.77
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Figure 6-50. 1996 Modeled and Observed DO Profiles 27 Kilometers Upstream of
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Figure 6-51. 1997 Modeled and Observed DO Profiles in the Forebay of Lake Murray;
Overall Statistics: ABS =0.73, RMS =1.02
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1997 Modeled and Observed DO Profiles Six Kilometers Upstream of
Saluda Dam; Overall Statistics: ABS =0.72, RMS =0.98
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Figure 6-53. 1997 Modeled and Observed DO Profiles 19 Kilometers Upstream of
Saluda Dam; Overall Statistics: ABS =0.97, RMS = 1.40
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Figure 6-56. 1996 Comparison of Modeled versus Measured Saluda Release DO
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Figure 6-57. 1997 Comparison of Modeled versus Measured Saluda Release DO
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1992 Model Prediction and Observed DO in front of Unit 5
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Figure 6-58. 1992 Modeled versus Measured DO at the level of the Unit 5 Intake
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Figure 6-59. 1996 Modeled versus Measured DO at the level of the Unit 5 Intake
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1997 Model Prediction and Observed DO in front of Unit 5
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Figure 6-60. 1997 Modeled versus Measured DO at the level of the Unit 5 Intake
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Figure 6-61. 1992 Comparison of Modeled Derived versus Measured Alkalinity at the
Surface in the Forebay of Lake Murray
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Figure 6-63. 1997 Comparison of Modeled Derived versus Measured Alkalinity at the
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1992 pH in Lake Murray Forebay
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Figure 6-64. 1992 Comparison of Modeled Derived versus Measured pH at the Surface
in the Forebay of Lake Murray
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Figure 6-65. 1996 Comparison of Modeled Derived versus Measured pH at the Surface
in the Forebay of Lake Murray
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Figure 6-67. 1996 Modeled and Observed pH Profiles in the Forebay of Lake Murray
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1992 pH in Saluda Dam Tailwater
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Figure 6-68. 1992 Comparison of Modeled Derived versus Measured pH in the Releases
from Saluda Dam
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Figure 6-69. 1996 Comparison of Modeled Derived versus Measured pH in the Releases
from Saluda Dam
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Figure 6-70. 1997 Comparison of Modeled Derived versus Measured pH in the Releases

from Saluda Dam

Table 6-8. 1992 DO Statistics

1992 DO
Kilometers From Dam
0.0 6.0 149.3 26.8 Average
D ate JulianDay | AME RMS AME RMS AME RMS AME RMS AME RMS
21 52 0.2z 0.43 0.44 0.43 0.34 0.4z 0.45 0.59 0.37 0.48
N7 [} 0.05 007 1.00 1.00 1.74 1.74 0.93 0.4
325 85 018 0.23 0.18 0.23
4910 100-101 0.21 0.2 0.4z 0.44 1.00 1.06 1.46 1.53 0.77 0.82
513 134 027 0.3 0.27 0.34
5M5 136 0.34 0.44 113 1.21 3.m 316 1.49 1.60
65 157 054 0.74 053 057 053 055 2.04 252 0.94 1.15
612 164 0.37 0.43 0.37 0.43
72324 | 205-206 0 6& 0.50 1.07 1489 1 B2 226 237 319 1.44 1.93
819 232 0.55 1.08 0.66 1.0
827 240 052 0.56 0.56 056 087 1.00 1.52 1.83 0.87 1.9
911 255 0.54 053 1.11 127 1493 243 242 253 1.50 1.60
919 263 058 0.5 0.63 0.58
108 282 1.32 1.73 0.94 0.94 0.54 0.96 0.30 1.14 0.98 1.20
10410 284 0.70 1.50 0.70 1.50
114 314 0.37 1.37 0.87 1.57
Overall 0.56 0.9 0.58 0.80 1.08 1.44 1.78 2.28 0.79 1.25
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Table 6-9. 1996 DO Statistics
1996 DO
Kilometers From Dam
0.0 6.0 19.3 268 Average
Date | Julian Day| AME RMS AME RMS AME RMS AME BRMS AME RMS
1/17 18 1718 0.07 0.0os 0.45 077 03z 033 nas 1.66 0.42 0.71
222 5253 0.a3 0.a3 n.ez2 0.a3 030 033 043 054 0.60 0.63
31314 7374 0.30 0.3z 078 naz 048 054 029 0.33 0.46 0.50
4/10-11 101-103 0.25 0.31 0.14 015 0G6a 077 0a3 0.2 0.48 0.54
5410 130131 069 0.74 047 0.61 197 2.40 1.04 1.25
52223 143144 0.40 .56 039 068 074 086 178 2.09 0.83 1.04
6/13 165 0.45 057 057 065 099 1.10 0.67 0.77
6/24 25 176177 0.30 0.44 0.70 0. 038 1.03 0E2 0.90 0.63 0.82
2 164 0.71 0.88 074 1.00 332 4.04 1.59 1.97
72526 207208 069 1.03 0.83 1.29 074 080 064 1.10 0.74 1.05
811314 226227 0.43 061 072 093 041 084 121 1.89 0.69 1.07
94 248 0.29 0.50 1.27 2.05 0.78 1.27
9/11-12 255257 0.32 0.60 0.67 1.30 naz 1.19 0a3 1.07 0.68 1.04
1089-10 283284 1.27 169 1.13 1.65 0E4 067 049 0457 0.68 1.14
11/5-6 310311 0.95 1.34 0.36 046 0E3 064 125 1.33 0.80 0.94
Overall 0.A7 0.89 0.65 1.00 061 077 101 1.54 0.65 1.00
Table 6-10. 1997 DO Statistics
1997 DO
Kilo meters From Dam
0.0 6.0 19.3 268 Average
D ate Julian Day| AME RMS AME RMS AME RMS AME RMS AME RMS
312 il 0.7s 0.89 0.7 0.76 045 053 092 1.06 0.71 0.81
42 92 0.46 0.60 024 0.29 038 043 019 0.21 0.32 0.38
hK-7 126127 0.42 0.49 0E9 089 137 186 098 1.20 0.87 1.1
634 154155 1.07 1.18 0.9z 1.04 156 1.70 330 427 1.711 2.05
6/12 163 0.85 1.01 0AB 1.05 108 130 153 177 1.0 1.28
7/115-16 196197 074 1.13 1.13 1.42 1.09 1.32 108 1.37 1.0 1.31
845 217 1.36 1.95 0 1.30 109 187 239 3.05 1.44 2.04
9723 245246 0.54 0.81 072 1.04 055 0.53 05638 1.23 0.62 1.02
10/7 280 079 0.95 073 1.0A 1h4 212 187 202 1.26 1.54
1023 296 1.30 1.36 0.49 0.49 108 108 0.96 0.98
11/4-5 309 027 0.31 070 0.73 061 091 041 0.49 0.50 0.61
1112 316 0,33 0.36 043 0.53 057 057 017 0.19 0.40 0.41
Overall 0.73 1.02 0.72 0.98 097 140 130 2.02 0.64 1.25
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Summary of Calibration

e The model is well-calibrated for temperature and DO, especially for the main body
of the lake, i.e., the first 20-25 km upstream from the dam.

e Phosphorus and Chlorophyll a concentrations are well-calibrated throughout the
lake.

e The model is well-suited for addressing the following objectives: DO in the
releases from Saluda Hydro; DO in the metalimnion which is the habitat for
blueback herring and striped bass; and algal levels in the upper regions of the lake.

e The Lake Murray W2 model is limited in scope to the calibrated water quality
constituents in the lake and the effects of its direct inflows from the Saluda River,
Little Saluda River, Bush River, and other smaller tributaries. It simulates the
effects of temperature, DO, nutrients, organic matter, and other constituents
discussed above in these inflows. It was specifically calibrated for the objectives

stated in this report.
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7. Applications for the Model

SCE&G developed the W2 model to determine the effectiveness of phosphorous
reductions in Lake Murray on improving DO in the main body of the lake and its releases, as
well as to investigate the relationships between reservoir operations and fish habitat in the
lake for blueback herring and striped bass. As presented in the previous section, the W2

model for Lake Murray is well-calibrated to address these issues.

Reduced Phosphorus in the Inflows

Estimated Future Concentrations of Phosphorus for Inflows

As discussed previously, phosphorus concentrations in the inflows to Lake Murray
are relatively high compared to the SCDHEC criteria for nutrients in lakes as well as for
lakes like Lake Murray based on limnological comparisons to other lakes of similar size. In
addition, the phosphorus concentrations in the inflows are ranked at about the 75-80
percentile for lakes that are not designated as TMDL sites and at the 40-45 percentile level
for lakes that are designated as TMDL sites.

The SCDHEC criteria for nutrients provide avenues for addressing excessive nutrient
loads from point and non-point sources and are briefly summarized as follows:

Section E, Item 9. In order to protect and maintain lakes and other waters of the
State, consideration needs to be given to the control of nutrients reaching the waters
of the State. Therefore, the Department shall control nutrients as prescribed below.
a.  Discharges of nutrients from all sources, including point and nonpoint, to
waters of the State shall be prohibited or limited if the discharge would result
in or if the waters experience growths of microscopic or macroscopic
vegetation such that the water quality standards would be violated or the
existing or classified uses of the water would be impaired. Loading of
nutrients shall be addressed on an individual basis as necessary to ensure
compliance with the narrative and numeric criteria.
b.  Numeric nutrient criteria for lakes are based on ....
1.  For the Blue Ridge Mountains...
2. For the Piedmont and Southeastern Plains eco-regions of the State, TP
shall not exceed 0.06 mg/L...
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c.  Inevaluating the effects of nutrients upon the quality of lakes and other waters
of the State, the Department may consider, but not be limited to, such factors
as the hydrology and morphometry of the waterbody, the existing and
projected trophic state, characteristics of the loadings, and other control
mechanisms in order to protect the existing and classified uses of the waters

d.  The Department shall take appropriate action to include, but not limited to:
establishing numeric effluent limitations in permits, establishing TMDLs,
establishing waste load allocations, and establishing load allocations for
nutrients to ensure that the lakes attain and maintain the above narrative and
numeric criteria and other applicable water quality standards.

e.  The criteria specific to lakes shall be applicable to all portions of the lake. For
this purpose, the Department shall define the applicable area to be that area
covered when measured at full pool elevation.

Although these criteria are for lakes, major tributaries like the Saluda River, the Little
Saluda River, and the Bush River essentially form the upper part of Lake Murray so there is
little difference between river concentrations and lake concentrations. Also, the
concentrations of TP in the Bush River and Ninety-Six Creek are so high that they need to be
reduced so as to reduce the production of organic matter (i.e., aquatic plants, epiphytes,
periphyton) in the free-flowing streams that eventually end up in Lake Murray. Several
States are implementing phosphorus criteria for streams to reduce the formation of organic
matter in these streams (EPA; Heiskary, 2002).

In some situations State-wide criteria are insufficient to protect water quality, and
site-specific water quality criteria are needed to protect water uses. One could argue that the
effects of Ninety-Six Creek are diluted by the Saluda River flowing from Lake Greenwood
and therefore the water quality criteria are met. However, if the phosphorus load from
Ninety-Six Creek impacts Lake Murray water uses (i.e., habitat for striped bass and blueback
herring, eutrophication of the lake, low DO in the inflow regions of the lake, low DO and pH
in the releases from Saluda Hydro, millions of dollars in costs for water quality
improvements by SCE&QG), consideration should be given to reducing phosphorus in Ninety-
Six Creek to levels that would alleviate impacts to downstream water users. In essence, the
case could be made that Lake Murray does not have the capacity to assimilate the phosphorus
loads from Ninety-Six Creek and the Bush River without significantly affecting other water

uses. Additionally, some of the water quality problems in Lake Murray (i.e., eutrophication,
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low DO in the inflow regions of the lake, low pH in the releases from Saluda Hydro, and
habitat for striped bass and blueback herring) can reasonably be addressed only by
phosphorus reductions. It is readily apparent that phosphorus reduction is the only
alternative that has such far-reaching positive impacts to water quality and reducing water
use impairments.

For modeling the effects of reducing phosphorus in the tributary inflows, it was
assumed that all tributaries (including Ninety-Six Creek) would be limited to 0.06 mg/L of
TP and Lake Greenwood would continue to release water containing only 0.02 mg/L. Under
these conditions the mean TP in the Saluda River inflow to Lake Murray would be about
0.027 mg/L compared to the current concentration of 0.05 mg/L. It should be noted that
these levels of phosphorus in the inflows would be expected to significantly improve DO in
the releases based on the review of other lakes having residence times similar to Lake
Murray—see the section on Limnological considerations. Using these assumptions the total
load of phosphorus entering Lake Murray would be reduced 61%, from 1098 to 430 Ibs/day
of TP. The mean concentration of TP in all inflows upstream from Rocky Creek would be
reduced from 0.08 mg/L to 0.03 mg/L. The distribution of phosphorus loads allocated to the
various inflows (see Figure 7-1) would more closely track the hydrologic distribution of

flows as shown in Figure 3-10.
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% Distribution for Reduced TP Inflows to Upper
Region of Lake Murray

All other
inflows, 8%
Clouds and
WWest Creeks,
7%
Little Saluda
_ River at0 Greenwood
inflow, 13% Tailwater ,
42%
Bush River , °
7%
Hile Rver. Ninety-Six
Creek, 9%

Figure 7-1. Percent Distribution of TP Loads to the Upper Region of Lake Murray for
the Assumed Reductions in TP

Estimated Sediment Oxygen Demand for Lower Phosphorus in
Inflows

SOD in CE-QUAL-W?2 is represented by a first-order component and a zero-order
component. The first-order SOD accounts for the decomposition of LOM that settles to the
bottom sediments, primarily as algae die. The first-order SOD for predicted water quality
conditions (i.e., for predicted conditions involving lower nutrients in the inflows) is adjusted
within the model as a function of the amount of algae that is produced in the water column.
The zero-order SOD accounts for various types of less labile organic matter such as
allochthonous suspended and bed load material, cell wall material from algae and bacteria
that settle to the bottom of the lake, and buried organic materials. The zero-order SOD is not
internally adjusted within the model for lower nutrients in the inflows so it must be adjusted
externally. Chapra (1997) reports that a number of investigators (Chapra and Canale, 1991,
DiToro, et al., 1990) have reported that SOD and areal hypolimnetic oxygen demand
generally appears to be proportional to organic or phosphorus loading in the following

manner:

SOD, = SOD. [P,/P.] *,
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where SOD, is predicted SOD, SOD, is the current SOD, P, is predicted phosphorus load,
and P, is the current phosphorus load. For illustration purposes, if the current inflow
phosphorus concentration averaged 0.08 mg/L and it was reduced to 0.02 mg/L (i.e., a 75%
reduction), the SOD, would be reduced by one-half (i.e., a 50% reduction).

Predicted zero-order SOD reductions were estimated using the reduction in TP in the
inflows. The reduction in zero-order SOD was determined to be 32%.

To consider the range of sensitivity of lake water quality to the reduction in zero-

order SOD, the model runs for simulations were conducted with and without this reduction.

Results of Model Simulations

Results from the reduced phosphorus runs under 1992, 1996, and 1997 conditions are
shown in Figure 7-2 through Figure 7-4. These figures show that the length of time that the
DO in the release from Saluda Hydro was less than 5 mg/L. was much shorter under reduced
phosphorus conditions. Minimum release DO in the reduced phosphorus scenario for 1992,
1996, and 1997 was 1.15, 0.07, and 2.90 mg/L, respectively. The period of time that DO was
less than 5 mg/L was reduced from 18 weeks to 11 weeks in 1992, 17 weeks to 9 weeks in
1996, and 17 weeks to 10 weeks in 1997.

Figure 7-5 through Figure 7-12 are longitudinal DO contour plots from the low DO
period of 1996, and illustrate the effect that reduced phosphorus has throughout the lake.
These figures show how reduced phosphorus in the inflows dramatically improved DO in the
main body of the lake. Although DO was still near zero near the lake sediments at various
locations as the stratification period progressed, the lake volume with low DO water was
significantly reduced. Figure 7-13 through Figure 7-15 show the volume of water in the
model that is within defined criteria for 1992, 1996, and 1997, respectively. The criteria
were temperature <25.0 C° and DO >3.0 mg/L and were chosen to illustrate availability of
habitat suitable for striped bass. These figures illustrate how the volume of the lake that is
suitable for striped bass decreases each summer as the water temperature increases and the
DO decreases. The top plot in each figure shows the volume of the lake that fits within the
criteria when the models are run using current phosphorus concentrations in the inflows, and
the bottom plot in each figure shows the volume of the lake that fits within the criteria when

the models are run using reduced phosphorus concentrations in the inflows. In all three
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years, there are at least a few weeks when there is no volume that satisfies this criteria
modeled with current phosphorus loads. However, with reduced phosphorus in the inflows,
there is always some volume that complies with the criteria.

Figure 7-16 through Figure 7-18 show the difference in the DO levels observed at the
elevation of the unit 5 intake under current and reduced phosphorus conditions for 1992,
1996, and 1997, respectively. Under current conditions the DO at this elevation was at or
near zero mg/L for about 30 days in all three years modeled. As can be seen in the forebay
DO profiles from 1992 and 1996 (Figure 6-43 and Figure 6-47, respectively), prior to the DO
being zero at the elevation of the unit 5 intake, it was zero above this elevation which left a
large portion of the water column where DO was unsuitable for fish. In 1997 the DO
depletion was more uniform throughout the water column (Figure 6-51). As the DO at the
Unit 5 intake level dropped to zero, the fish had no where to escape and either died or were
entrained by Unit 5 if it was operated. However, with phosphorus reduced in the inflows,
DO dropped to a minimum of 2.4, 1.6, and 3.5 mg/L in 1992, 1996, and 1997, respectively,
and this large volume of water did not become isolated from suitable areas with higher DO
levels. The habitat concern for striped bass and blueback herring was eliminated—the pocket
of high DO that has occurred under current conditions and that has congregated fish in front
of the dam would no longer occur and fish would be free to inhabit other portions of the lake.
These plots illustrate that with the inflow phosphorus reduced, there would no longer be
“schooling” of blueback herring in front of the Unit 5 intake in the late summer, so
operations of Unit 5 would no longer be a concern.

Figure 7-19 through Figure 7-21 shows the comparison of chlorophyll a under current
conditions and reduced phosphorus conditions at four locations for the three years modeled,
and again the results indicate significant changes in water quality. It is readily apparent that
eutrophication levels would decrease significantly. Although the DO at the inflow regions at
the locations of the USGS monitors were not specifically modeled, it is apparent that

minimum DO levels associated with algal activity would significantly improve.
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Plots showing a comparison of pH in the releases from Saluda Hydro between current
conditions and reduced phosphorus conditions are shown in Figure 7-22 through Figure 7-24.
These plots show how pH in the releases from Lake Murray would improve if phosphorus
was reduced in the inflows. This increase occurs because pH is directly affected by
decomposition of organic matter that derives from algal production; i.e., as decomposition
occurs, carbon dioxide is formed and causes the decrease in pH, and since algal levels
decreased about 55-60%, there would be about 55-60% less carbon dioxide formed and this

reduction would prevent pH from getting as low as it does currently.

1992 Model Predictions in the Releases

ol TN NN SNSRI NS I . R O FOSSOO O B
1" —— Current Phosphorus

________________ e
10 N ——Reduced TP and SOD
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Dissolved Oxygen (mg/l)
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11 2" 3 4n 51 6/1 m 81 9 101 111 1211
1992 Date

Figure 7-2. 1992 Release DO for Current Phosphorus Loads and Reduced Phosphorus
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1996 Model Predictions
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Figure 7-3. 1996 Release DO for Current Phosphorus Loads and Reduced Phosphorus

1997 Model Predictions in the Releases
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Figure 7-4. 1997 Release DO for Current Phosphorus Loads and Reduced Phosphorus
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Figure 7-5. 1996 Longitudinal Plots of DO for Current and Reduced Phosphorus on
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Figure 7-7. 1996 Longitudinal Plots of DO for Current and Reduced Phosphorus on
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on August 1

Reservoir Environmental Management, Inc Jim Ruane 423-265-5820 jimruane@comcast.net 175






SCE&G

120
110
100

90

g0

Elevation [Meters]

0

&0

50

120

110

100

4=}
=

g0

Elevation [Meters]

0

G0

50

1996 Current

DAY: 245.

»

1 September 1996

p———

0 30 40 50
Kilometers
1996 Reduced Phosphorus

G0

DAY: 245, 1 September 1996
0 10 20 30 40 50

Kilometers

60

Final

Dizzolved
Oxygen
[mgiL]
10

Dizzolved
Oxygen
[mgiL]
10

Figure 7-9. 1996 Longitudinal Plots of DO for Current and Reduced Phosphorus on
September 1
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Figure 7-10. 1996 Longitudinal Plots of DO for Current and Reduced Phosphorus on
October 1
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Figure 7-12. 1996 Longitudinal Plots of DO for Current and Reduced Phosphorus on
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Figure 7-13. 1992 Zone Volume Plots for Current and Reduced Phosphorus
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Figure 7-15. 1997 Zone Volume Plots for Current and Reduced Phosphorus
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1992 Model Predictions in Front of Unit 5
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Figure 7-16. 1992 DO at the Level of the Unit 5 Intake for Current and Reduced
Phosphorus
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Figure 7-17. 1996 DO at the Level of the Unit 5 Intake for Current and Reduced
Phosphorus
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1997 Model Predictions in Front of Unit §
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Figure 7-18. 1997 DO at the Level of the Unit 5 Intake for Current and Reduced
Phosphorus

Reservoir Environmental Management, Inc Jim Ruane 423-265-5820 jimruane@comcast.net 184






SCE&G

Final

Chioropyila In Laks Murray Mear Drsher iskand
Chiorophyll 3 InLake Murray Forebay P 1
* | 1 * 1
L — Current | L — Current
— 30 — — 30
= e Eemed] PRSP B TUS = — Rmdpead Phosphorus
2 2oz
= =
EX =
o o
B & 2 1
o o
G 1o G 1o
5 ”‘.‘.‘ o 5 , i
T ery v
[ty e, ‘,l"\‘_“ s o
] —‘ﬂm : %“ ] . e
1 2 aH 4 & & TH £ B 104 111 124 1 2H aH 4 (4 aH TH £ B 104 111 12
Dats Dats
Chioropylla In Laks Murray Near Rocky Crask Chioropy il 2 InLaks Murray at Black's Bridgs
40 40
| | I I I
L —Current i — Current
= - i mdpead Phosphores = = — Rmdpead Phosphorus
P P
= =
= 2 = 2
& & i
P15 P15 184
: : "
iRl 1 iRl by
g 2y g il .
& o o) —— 5 M h
v M LA-W:L
] : : : — ] ] . : : : =
1 21 aH 4 & & TH £ B 104 111 12 1 2 aH 4 (4 & TH £ B 104 111 12
Dats Dats

Figure 7-19. Comparison of 1992 Current and Reduced Phosphorus Predictions of Chlorophyll a at 1 Meter Depth at Four
Locations in Lake Murray
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Figure 7-20. Comparison of 1996 Current and Reduced Phosphorus Predictions of Chlorophyll a at 1 Meter Depth at Four
Locations in Lake Murray
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Figure 7-21. Comparison of 1997 Current and Reduced Phosphorus Predictions of Chlorophyll a at 1 Meter Depth at Four
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Figure 7-22. Comparison of 1992 Current and Reduced Phosphorus Predictions of pH
in the Releases from Saluda Hydro
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Figure 7-23. Comparison of 1996 Current and Reduced Phosphorus Predictions of pH
in the Releases from Saluda Hydro
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Figure 7-24. Comparison of 1997 Current and Reduced Phosphorus Predictions of pH
in the Releases from Saluda Hydro

Case for Reduced Phosphorus in the Inflows and Without the
Special Drawdown in 1996

It was observed during preliminary modeling simulations with reduced nutrients that
the low DO regions of the metalimnion were significantly affected during the drawdown
period: the metalimnion containing the low DO in the lake moved downward more rapidly as
the pool level was drawn down—see the metalimnetic low DO dynamics in Figure 7-11
through Figure 7-13. This downward movement of the low DO water suggests that if it was
not pulled down rapidly, it might not impact DO in the releases as early in the low DO
period. As shown in Figure 7-25, the special drawdown of Lake Murray during late August
and September 1996 was abnormal compared to most other years. Such draw downs
occurred three times over the period 1990-2004 or about once every five years. In 1996, the
special lake draw down was for aquatic plant control in the lake; in 1990, it was for

maintenance of the intake towers; and in 2003, it was for dam remediation efforts.
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When the reduced phosphorus scenario was run with 1996 conditions but with a more
typical drawdown, the minimum DO concentrations in the release were about 1 mg/L higher
and the low DO period was shorter. As shown in Figure 7-26, without the special drawdown,
the DO in the release decreased at a slower rate, and the length of time that the DO was less
than 2 mg/L was about half as long as it would have been with the special drawdown.

Assuming that special drawdowns can be scheduled at other times like after October
and phosphorus was reduced in the inflows, the minimum DO could be increased by about 1
mg/L to a minimum DO of about 1 mg/L. Figure 7-27 shows the predicted DO at the
elevation of the unit 5 intake under current conditions as well as with reduced phosphorus

and no special drawdown.

Lake Muwrray Surface Elevation

Surface Elevation (m)

105.5

—2000 \ \/\’—'\"J’J
105.0 '

1M 2n 3N 4an 51 61 M 81 oM 101 111 121
Date

Figure 7-25. Water Surface Elevations for Various Years at Lake Murray
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1996 Model Predictions in the Releases
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Figure 7-26. 1996 Release DO for Current and Reduced Phosphorus, and without the
Special Drawdown

1996 Model Predictions in Front of Unit 5
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Figure 7-27. 1996 DO at the Elevation of the Unit 5 Intake for Current and Reduced
Phosphorus, and without the Special Drawdown
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8. Conclusions

Several water quality issues associated with Lake Murray need consideration for

water quality management:

low DO in the releases from Saluda Hydro,

restrictions for operating Unit 5 due to entrainment of blueback herring,
eutrophication in the upper regions of Lake Murray,

DO less than the State standard in the inflow regions of the lake,

reduced striped bass habitat in the lake due to low DO in the regions of the
lake where their temperature preferences occur, and

low pH in the Lower Saluda River (LSR).

SCE&G decided to address these issues using a two-dimensional water quality model,

CE-QUAL-W2, that simulates the effects of inflow water quality on in-lake water quality as

well as the releases from the lake. This modeling effort was based on using all available

water quality data on Lake Murray and its inflows, as well as using external comparisons of

results at other projects similar to Lake Murray.

The objectives of the modeling effort were the following:

To assess the benefits of reduction in nutrient loading from the watershed to
DO levels in the releases from Saluda Hydro — determine how much DO
would increase in the releases from Saluda Hydro after nutrient controls are
implemented in the watershed.

To assess the benefits of reduction in nutrient loading from the watershed to
DO levels in Lake Murray — determine how much DO would increase in the
metalimnion of the lake so that habitat would increase for coolwater fish
species, including blueback herring and striped bass.

To assess the effects of operations of Unit 5 on habitat for fish in Lake
Murray.

To investigate the causes of fish kills that might be related to operations of

Saluda Hydro
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The model calibration approach involved an intensive reconciliation process to

develop a robust model that considered:

e The objectives and scope of the model;

e All available data;

e Model settings, rates, and coefficients recommended in model manuals and
other literature sources;

e Approaches recommended in the user manuals for the model used;

¢ Ensuring model integrity for representing the Lake Murray ecosystem. Model
integrity with the ecosystem was accomplished by ensuring that the model
was representative of data and other information on organic matter (dissolved
and particulate, labile and refractory) in the system, phosphorus and nitrogen

concentrations, algal levels, pH, and alkalinity.

The model was calibrated and tested using several simulation scenarios and the

following provides a summary:

e The model is well-calibrated for temperature and DO, especially for the main body
of the lake, i.e., the first 20-25 km upstream from the dam.

e Phosphorus and Chlorophyll a concentrations are well-calibrated throughout the
lake.

e The model is well-suited for addressing the following objectives: DO in the
releases from Saluda Hydro; DO in the metalimnion which is the habitat for
blueback herring and striped bass; and algal levels in the upper regions of the lake.

e The Lake Murray W2 model is limited in scope to the calibrated water quality
constituents in the lake and the effects of its direct inflows from the Saluda River,
Little Saluda River, Bush River, and other smaller tributaries. It simulates the
effects of temperature, DO, nutrients, organic matter, and other constituents
discussed above in these inflows. It was specifically calibrated for the objectives

stated in this report.
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The model was used to predict water quality in Lake Murray and its releases
assuming that phosphorus was reduced so that inflows had the maximum phosphorus
concentrations that complied with SCDHEC lake criteria. If TP in the inflowing rivers and
creeks to Lake Murray were reduced to the criteria set for lakes by SCDHEC, they would be
among the cleanest 30% of the hydropower reservoirs reported in a recent EPA study.

The results of the model runs showed that DO would improve significantly in the
releases from Saluda Hydro—especially if special pool level draw downs can be shifted to
other times of the year. The results also showed restrictions for operating Unit 5 due to
current concerns about entrainment of blueback herring would be eliminated. In addition, the
model results showed that trophic status and striped bass habitat in Lake Murray would
improve significantly. By inference, the problem with low DO in the inflow regions of the
lake and the issue regarding low pH in the releases from Saluda Hydro would be significantly
improved or eliminated.

Finally, five of the six water quality issues identified above (the exception being DO
in the LSR) can only be addressed practically by using phosphorus reduction in the
watershed. Phosphorus reductions are not only the most cost-effective approach but also the
only practical approach considering that costs for other alternatives would be an “order-of-
magnitude” greater, and there are no proven technologies for addressing these issues on the
scale of Lake Murray. Also, point source discharges to some of the inflows, especially
Ninety-Six Creek and the Bush River, are so high that there is no alternative but to reduce
phosphorus in their discharges if water quality objectives for Lake Murray are to be

achieved.
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1. Introduction

Background on Development of the Model: A CE-QUAL-W2 model was developed on

Lake Murray (Sawyer and Ruane, 2006) to address several water quality issues associated

with Lake Murray that are being considered for the relicensing process:

e |low DO and temperature in the releases from Saluda Hydro,

e restrictions for operating Unit 5 due to impact to coolwater fisheries,

e reduced striped bass habitat in the lake due to low DO in the regions of the
lake where their temperature preferences occur, and

o the effects of revising the pool level management policy.

The CE-QUAL-W2 model is a two-dimensional water quality model that simulates
the effects of inflow water quality and reservoir operations on in-lake water quality as well as
the releases from the lake. This model was developed using all available water quality data
collected by SCDHEC and SCE&G on Lake Murray and its inflows, as well as using external
comparisons of water quality at other projects similar to Lake Murray.

The objectives of the modeling effort were the following:

e To assess the benefits of reduction in nutrient loading from the watershed to
DO levels in the releases from Saluda Hydro — determine how much DO
would increase in the releases from Saluda Hydro after nutrient controls are
implemented in the watershed.

e To assess the benefits of reduction in nutrient loading from the watershed to
DO levels in Lake Murray — determine how much DO would increase in the
metalimnion of the lake so that habitat would increase for coolwater fish
species, including blue-back herring and striped bass.

e To assess the effects of operations of Unit 5 on habitat for fish in Lake Murray
and releases from Saluda Hydro.

e To investigate the causes of fish kills that might be related to operations of
Saluda Hydro
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The model calibration approach involved an intensive reconciliation process to
develop a robust model that considered:

e The objectives and scope of the model;

e All available data;

e Model settings, rates, and coefficients recommended in model manuals and other
literature sources;

e Approaches recommended in the user manuals for the model used,

e Ensuring model integrity for representing the Lake Murray ecosystem. Model
integrity with the ecosystem was accomplished by ensuring that the model was
representative of data and other information on organic matter (dissolved and
particulate, labile and refractory) in the system, phosphorus and nitrogen

concentrations, algal levels, pH, and alkalinity.

The model was calibrated and tested using several simulation scenarios and the

following provides a summary:

e The model is well-calibrated for temperature and DO, especially for the main body
of the lake, i.e., the first 20-25 km upstream from the dam.

e Phosphorus and Chlorophyll a concentrations are well-calibrated throughout the
main body of the lake.

e The model is well-suited for addressing the following objectives: DO and
temperature in the releases from Saluda Hydro; DO and temperature in the
metalimnion which is the habitat for blue-back herring and striped bass; and algal
levels in the upper regions of the lake.

e The Lake Murray W2 model is limited in scope to the calibrated water quality
constituents in the lake and the effects of its direct inflows from the Saluda River,
Little Saluda River, Bush River, and other smaller tributaries. It simulates the
effects of temperature, DO, nutrients, organic matter, and other constituents
discussed above in these inflows. It was specifically calibrated for the objectives

stated above.
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The model was used to predict water quality in Lake Murray and its releases
assuming that phosphorus was reduced so that inflows had the maximum phosphorus
concentrations that complied with SCDHEC lake criteria (Sawyer and Ruane, 2006). If TP
in the inflowing rivers and creeks to Lake Murray were reduced to the criteria set for lakes by
SCDHEC, they would be among the cleanest 30% of the hydropower reservoirs reported in a
recent EPA study.

The results of the model runs using the assumed nutrient reductions showed that DO
would improve significantly in the releases from Saluda Hydro—especially if special pool
level draw downs can be shifted to other times of the year beyond the low DO period. The
results also showed restrictions for operating Unit 5 due to current concerns about striped
bass habitat and entrainment of blueback herring would be eliminated. In addition, the model
results showed that trophic status in Lake Murray would improve significantly. By
inference, the problem with low DO in the inflow regions of the lake and the issue regarding

low pH in the releases from Saluda Hydro would be significantly improved or eliminated.

Relicensing Issues Identified by the Water Quality Technical Working Committee
(TWC): The TWC identified the following issues to be addressed using the CE-QUAL-W2
model:

e The causes of striped bass fish kills reported in previous years, especially factors
related to Saluda Hydro operations, i.e., pool level management for Lake Murray,
Unit 5 operations versus operations of Units 1-4.

e Determination of operational changes that might increase habitat in Lake Murray
for striped bass and blue-back herring

¢ Inevaluating these issues and exploring potential operational changes, track any

potential impacts that could occur to the tailwater cold-water fishery

The following factors were considered in addressing these issues:
e Annual flow regimes
e Pool level management
e Unit 5 operations

e Lake Murray and Saluda Hydro release water quality data
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e Lake Murray habitat for striped bass and blue-back herring
e Water quality, meteorological, and operations data over the period 1990-2005

e Emphasis was placed on Lake Murray from Blacks Bridge to Saluda Dam

Several committee members hypothesized that there may be a correlation between
fish kills and lower than normal DO levels in Lake Murray that may be attributed to higher
than normal inflows from the Saluda River. This hypothesis as well as the effects of Saluda
Hydro operations on fish habitat were investigated by analyzing available data as well as

using the CE-QUAL-W2 model to investigate the causes of impacts to fisheries.

SCDNR requested that the following operating strategy be considered: preferentially
operate Unit 5 during high DO months to preserve cold water in the bottom layers of the lake
and perhaps keep DO higher in the metalimnion to maintain DO in the water column, but
track potential increases of temperature in the releases to avoid impacting the coldwater

fishery.

Plan for Using CE-QUAL-W?2 to Address the Water Quality TWC Relicensing Issues:
The following subtasks were conducted to address the above issues.

1. Summarized and analyzed water quality, meteorological, flow, and operations data
for the period of study, 1990-2005, to detect patterns that indicate correlation
between these factors. Prepare graphs detailing Lake Murray surface elevation,
average annual flow, cumulative inflow/outflow, forebay temperature and DO
profiles.

2. Setup CE-QUAL-W?2 for the years when major striped bass fish kills occurred.
The model had already been calibrated 1992, 1996, and 1997. To address the
causes of the major fish kills, the model was also set up for 1991, 1998, 2000, 2001,
and 2005).

3. To address the causes for the major fish Kills, selected model years were run to
identify the causes that apparently contributed to the fish kills, i.e., antecedent
conditions that might have led up to the fish kills occurring. All these runs were
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made using existing nutrient conditions. A range of habitat criteria were
considered, i.e., for temperature and DO conditions, to account for the uncertainty
in these ranges. After apparent causes are identified for each fish Kill, they were
examined/evaluated using the models and data for other years to verify that these
causes were logical, sensible, and valid. This process was intended to provide
confidence in the results of the diagnosis of the cause(s) of the fish kills.

4. For the determined causes, the models for selected years were used to explore ways
to avoid such fish kills in the future. The potential solutions included changes in
Saluda Hydro operations (i.e., pool level management, operations of Unit 5

compared to the other units) and nutrient reductions.

Plan to address the effects on water quality and fish habitat of holding pool levels more

level each year, e.q., minimum pool raised to elevation 354 ft above MSL: As part of the

relicensing process, SCE&G is considering raising the minimum pool elevation. This could
affect water quality and fish habitat. Over the period of study (1990-2005), fish kills have
occurred more frequently (i.e., two-thirds of the years with major fish kills) in years when the

minimum pool elevation was at or near elevation 354 msl.

The CE-QUAL-W2 model was used to evaluate dropping the winter minimum pool
elevation to 350 and 354 ft msl to determine the effects on release water quality and fish
habitat. The model was setup for wet years, normal years, and low flow years to see how
water quality was affected by setting the minimum pool elevation to that being evaluated by
SCE&G. The evaluation assessed striped bass habitat and temperature and DO in the
releases. The evaluation also determined how much longer it would take for the lake to mix
at the end of the stratification period. Concern was expressed that the lake might not mix

until December or January and low DO in the release would occur for this extended period.
One factor that also was assessed was the potential impact of SOD (sediment oxygen

demand) increasing up to levels seen at other projects in the SE USA. This was supported by

seasonal SOD dynamics measured at Douglas Reservoir (TVA).

10
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Another impact on water quality that was expected to occur due to changing the
minimum winter pool level was in the Little Saluda River embayment, especially upstream
from the bridge on SC Hwy 391. This is a relatively large embayment with a small
watershed; therefore, the residence time of water in this embayment is relatively long. If
minimum pool elevation is raised, there might be less water exchange between this
embayment and the main body of Lake Murray. This would lead to increased “internal
cycling” of nutrients in this embayment to the point that it may become insensitive to nutrient
loads from the watershed because the release of nutrients in the sediments of the embayment
could be sufficient to support eutrophic conditions in the embayment. In some cases this
condition can lead to the formation of algal mats on the water, and these mats of algae are
known to significantly affect water quality and water uses. To assess this potential water
quality problem, the model was used to assess the changes that might occur in the

embayment.

2. Causes of Fish Kills

To better understand why fish kills occurred in some years and not others, the
following parameters were analyzed: hydrology (inflow and outflow), lake levels, and
meteorology. The reported fish Kills are presented in Table 2-1, which is a summary of
information provided by Reed Bull, Midlands Striper Club. This complete summary as well

as a summary written by Ron Ahle, SCDNR are in Appendix 1 and 2, respectively.

Figures 2-1 through 2-3 show the pool elevations for the years 1990 through 2005.
Figures 2-2 and 2-3 show the same data but the years in which fish kills occurred indicated
by the red lines and the other years are indicated by blue lines. There were no apparent
correlations between those years with fish kills and the main considerations for pool levels:

winter minimum pool elevation, summer pool level, and special drawdown conditions.

Figures 2-4 through 2-9 show the cumulative outflows from Lake Murray for
individual years. These results indicate that outflows vary significantly from year to year.
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Figures 2-5, -7, and -9 show that fish kills occurred when cumulative flows were high,

especially for the months March through June.

Temperature and DO profiles of data from the forebay of Lake Murray and
longitudinal plots of temperature and DO in the reservoir (see Figures 2-10 through 2-23)
show that these variables are correlated with flows through the reservoir, i.e., in years with
higher flows the temperature increases more rapidly and DO decreases more rapidly at the
depths where striped bass habitat occurs. Striper habitat is generally confined to those areas
where temperature is less than about 27 °C and the DO is greater than about 2 mg/L.

Met data were also analyzed, but there were no apparent correlation with fish kills
(see Figure 2-24 through 2-28).

Based on this analysis of the data, the following preliminary findings were developed:

» High inflows and associated outflows, especially during March-June, are the primary
cause for fish kills

» Higher outflows cause the bottom of the lake to warm, and lower DO levels are
associated with this warmer water

» Asaresult, striped bass habitat is reduced more significantly during years with high

inflows and outflows for Lake Murray, especially over the period March-June.
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FISH
PERIOD | DATES KILL SIZE REPORTED | COMMENTS
COUNTS CAUSE
1971* - 1977 |N/A N/A N/A N/A See SCDNR Annusl
Report Sec. — Fish Kill
Investigations See Item
1
Summer 1990 8/17/1990 1157 127 -37" DO Depletion Lake Down During
Thermal Stress Period, See Item 2
Summer 1991 | 7/19/91 -8/16/91 3139 12" — 41 DO Depletion Lake Down During
Thermal Stress Period, See Item 3
Summer 1993 9/9/93 - 592 15~ -23" DO Depletion See Item 4
9/16/93 Thermal Stress
Summer 1994 | 8/15/94 — 9/14/94 64 N/A DO Depletion See Item 5
Thermal Stress
Summer 1998 | 7/30/98 — 8/10/98 456 N/A DO Depletion See Item 6
Thermal Stress
Summer 2005 | Several Weeks 742 177 - 38" DO Depletion See Item 7
Aug. 2005 Thermal Stress Lake Drawn Down 3
Year Prior to Kill

Table 2-1. Summary of Striped Bass Die-off Events, 1971-2005
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Figure 2-1. 1990-2005 Lake Murray Surface Elevation-Plotted by Julian Day
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Lake Murray Surface Elevation
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Figure 2-2. 1990-2005 Lake Murray Surface Elevation-Plotted by Date
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Figure 2-3. 1990-2005 Lake Murray Surface Elevation with Fish Kill Years in Red
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Saluda River Flow Below Lake Murray Cumulative Flow
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Figure 2-4. Lake Murray Cumulative Outflow — January-December
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Figure 2-5. Lake Murray Cumulative Outflow — January-December with Fish Kill

Years in Red
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Saluda River Flow Below Lake Murray Cumulative Flow
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Figure 2-6. Figure 2-4. Lake Murray Cumulative Outflow — March - September
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Flow Frequency - Based on Daily Average Flow in Saluda Tailrace, March-June Only
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Figure 2-8. Lake Murray Outflow Frequency — March - June
Flow Frequency - Based on Daily Average Flow in Saluda Tailrace, March-June Only
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Figure 2-9. Lake Murray Outflow Frequency — March — June with Fish Kill Years in
Red
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Figure 2-10. Lake Murray July Temperature Profiles, 1990-2005
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Figure 2-11. Lake Murray July Temperature Profiles, 1990-2005 - with Fish Kill Years

in Red
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Murray Forebay Temperature Profiles - August
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Figure 2-12. Lake Murray August Temperature Profiles, 1990-2005
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Figure 2-14. Lake Murray September Temperature Profiles, 1990-2005
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Figure 2-15. Lake Murray July DO Profiles, 1990-2005
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Figure 2-16. Lake Murray July DO Profiles, 1990-2005 - with Fish Kill Years in Red
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Murray Forebay DO Profiles - August
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Figure 2-17. Lake Murray August DO Profiles, 1990-2005
Murray Forebay DO Profiles - August
110
105 \ ( i{(l \I \
I
100 — = )
95 — =
" _fi‘\ A
£ 0S N )
RVAUN) e
WS R T
i w7 oWV G e
NV, 2/l
AT
WA
50
0 1 2 3 4 5 6 7 8 9 10 11
DO (mg/l)

Figure 2-18. Lake Murray August DO Profiles, 1990-2005 - with Fish Kill Years in Red
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Murray Forebay DO Profiles - September
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Figure 2-19. Lake Murray September DO Profiles, 1990-2005
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Figure 2-20. Lake Murray September DO Profiles, 1990-2005 - with Fish Kill Years in

Red
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Figure 2-21. Lake Murray July Longitudinal Contour Plots
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Figure 2-22. Lake Murray August Longitudinal Contour Plots
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Figure 2-23. Lake Murray September Longitudinal Contour Plots
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Figure 2-24. Columbia Air Temperature, 1990-2005
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Figure 2-25. Columbia 7-day Average Air Temperature, 1990-2005
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Figure 2-26. Columbia 14-day Average Air Temperature, 1990-2005
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Figure 2-27. Columbia 14-day Average Air Temperature, 1990-2005

14-day Running Average Wind Speed

Q
[+1}
7]
E
©
[}
[}
o
/5]
©
£
1 —— 1990 Columbia 1991 Columbia —— 1992 Columbia
1993 Columbia 1994 Columbia —— 1995 Columbia
——1996 Columbia 1997 Columbia ——1998 Columbia
2005 Columbia —— 2002 Columbia
0 | | | | | | |

171 131 311 3131 430 5/30 6/20 7/29 8/28 9/27 10/27 11/26 12/26
Date

Figure 2-28. Columbia Wind Speed Data, 1990-2005
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3. Model Calibrations for Each Year

The model was originally calibrated for 1992, 1996 and 1997. These calibrations
were discussed and summarized in a 2006 report (Sawyer and Ruane, 2006). When it was
decided to use the model to assess factors that might impact striper habitat, the model
calibrated to additional years. The additional years for which the model was calibrated
included 1991, 1998, 2000, 2001 and 2005. Of these years, there were documented fish kills
in 1991, 1998 and 2005. The calibrations for these additional years are presented in
Appendix 3.

During the original calibration process (1992, 1996 and 1997) many of the model
inputs, including the coefficients, were adjusted to improve the calibrations for each year,
resulting in different coefficients for different years. However, as the reconciliation process
continued the differences in model settings for the different years converged and in the end
were reconciled such that zero-order SOD and wind sheltering coefficient were the only
variables that needed to be varied each year. Another adjustment that was made was in the

winter-time dew-point temperature.

To evaluate how well the model simulated the observed temperature and DO profiles,
two descriptive statistics were used. One statistic used was the absolute mean error (AME)
which is the sum of the differences between the observed and predicted values divided by the
number of pairs compared. The AME indicates how far, on the average, computed values are
from observed values (Cole and Tillman, 2001). The second statistic used was the root mean
square error (RMS). The RMS indicates that 67% of the model results versus observed data
are within the value of the RMS.
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4. Model Applications

Striped Bass Habitat Criteria

Striped bass habitat suitability has been defined by using three types of habitat:
optimal, suboptimal and unsuitable (Crance, 1984, as referenced by Schaffler, Isely and
Hayes, 2002). Optimal habitat is defined as temperatures between 18.0 and 24.0 °C and DO
concentrations exceeding 5.0 mg/L. Suboptimal habitat is defined as temperatures between
12.0 and 18.0 °C or between 24.0 and 30.0 °C and DO concentrations of 2.5 to 5.0 mg/L.
Unsuitable habitat is defined as water having temperatures warmer than 30 °C or DO

concentrations less than 2.5 mg/L.

These criteria were considered for all modeled years using current conditions (i.e.,
pool elevations, nutrient loads, and unit operations); and as shown in Figure 4-1, optimal
habitat as defined by Crance is not available in Lake Murray generally during the months
July through September. Figure 4-2 shows available habitat for temperature less than 27 °C
and DO greater than 2.5 mg/L. These criteria were developed for Lake Murray using a
reconciliation process considering fish kills listed in Table 2-1 and the model results for each
year. Figure 4-3 shows available habitat for temperature less 30 °C and DO greater than 2.5
mg/L, indicating considerably greater habitat than would be consistent with the observed fish
kills. Therefore the criteria used for the rest of the modeling applications for Lake Murray

were temperature less than 27 °C and DO greater than 2.5 mg/L.

Pool Level Management

The first consideration for modeling was the effects of changing the pool level
operations for Lake Murray. The pool levels considered for model evaluations were 358’
during the months May through August with minimum winter pools at 350° and 354°. The
following scenarios were modeled:

e 354’ (Janl) to 358(Mayl=Septl) to 354 (Dec 31)
e 350’ (Janl) to 358(Mayl=Septl) to 350 (Dec 31)
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Assumptions:

Assumed 500 cfs for minimum release
Assumed reserve generation averaged 3hr every two weeks at 18,000 cfs

Balance of releases were assumed to be used to supplement system demand.

Approach:

The above scenarios were developed by KA using daily average flows using HEC-
ResSim.

CE-QUAL-W?2 was run using daily average flows and release flows were adjusted
so that target pool levels were attained.

Using the daily average flows that were adjusted using the CE-QUAL-W2 model,
the hourly flows for each day were developed using the assumptions above.

The results of the model runs for the pool level alternatives are presented as follows:
for the pool level elevations, Figures 4-4 through 4-11,
for the zone volume plots for striped bass habitat, Figures 4-12 through 4-19,
for temperature in the releases, Figures 4-20 through 4-27, and
for DO in the releases, Figures 4-28 through 4-35.

These results showed the following:
Pool level elevations attained during the summer months were affected by the
minimum winter pool elevation being at 350" in the two low flow years (2000 and
2001), but this was caused by water releases at Saluda Hydro being in excess of that
needed for minimum releases and reserve generation for the two cases for winter
pool elevations. If the releases from the lake had been reduced to minimum flows
and reserve generation, the pool level would have been raised to 358’+. [Note: in
2001, about 47,000 ac-ft of excess water was released in January; in 2000, about
92,000 ac-ft of excess water was released in January. Each foot of water between
elevation 354’ and 358’ contains about 47,000 ac-ft of water.]
The volume of striped bass habitat was increased for the years 1992, 1996, and

1998. The volume increased marginally between the winter minimum pool levels
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for 2000, but this increase would not have occurred if the releases from the lake had
been reduced to minimum flows to allow the pool level to rise to 358".

e The temperature of the releases was cooler for the years 1991, 1992, 1996, 1997,
and 1998. Temperature was not cooler for the low flow years. It was not cooler for
2005 because the base case for 2005 already involved maintaining a higher pool
level during the summer.

e The DO in the releases was similar for all the years modeled except the occurrence
of the low DO lagged in time for the years 1991 through 1998.

Unit 5 Operations

The second consideration for modeling was the effects of changing the unit preference for
operations from the current operating procedure to one where Unit 5 is the preferred first unit
for operation. The current procedure and the alternative procedure were modeled as follows:
e Unit operations for the current procedure for all modeled years:
0 Units1,3and 4-Q <9,600 cfs
o0 Unit5-9,600 < Q < 15,600 cfs
o Unit2-Q > 15,600 cfs
e For the case where Unit 5 is operated first (for Q < 6,000 cfs), water is not released

from Units 1-4 until release flow from Saluda Hydro exceeds 6000 cfs.

When Unit 5 is operated first, cooler water on the bottom of the lake is conserved leading to
the availability of striper habitat improving in some years, and temperature in the releases

being cooler in most years except low flow years.

The benefits to striped bass habitat by operating Unit 5 preferentially are shown in
Figures 4-36 through 4-43. These figures show that habitat increased in 1997 (about 18 days
of improvement to avoid near-zero model-derived striped bass habitat) and 1998 (about 10
days of improvement to avoid near-zero model-derived striped bass habitat), and did not
decrease in any of the other years. It should be noted that striped bass habitat was depleted in
2005 even though the pool level was near 358 most of the summer and Unit 5 was used
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much of this year. The probable explanation for this occurring in 2005 is that March through
June flows through the reservoir were high, in fact the June flows were twice the normal flow
recorded over the period 1989 through 2005. Also, the DO in the hypolimnion in July was
the lowest recorded by SEC&G (see figures 2-14).

Tailwater Temperature Considerations

Concern was expressed by the TWC that operation of Unit 5 preferentially would
impact the temperature of the tailwater. There was considerable discussion about balancing
the use of Unit 5 preferentially versus Units 1-4 preferentially considering the benefits to
striped bass habitat in the lake and coolwater for the tailwater fishery, especially considering
the warming of the tailwater as the river flows downstream. Also, the group raised the
question as to whether it would be best to use temperature criteria to trigger preferential unit

operations or a set date each year.

REMI was asked to develop a proposed unit operations protocol that accounted for
the balancing of these considerations. To develop these recommendations, the following
information was considered:

e The increase in temperature in the tailwater under the range of unit flow conditions
as well as the month of the year, i.e., temperature increases during May thru Sept
versus in October and versus in November.

e The release temperature and it's variation between U5 and U1-4 over the course of
the year as well as between years

e Balancing the timing of the Unit 5 shift to Units 1-4 for minimum flows in May-
July with the increased temperatures in the releases in September due to the
consumption of the coolwater over the course of the summer

e Striper habitat benefiting from preserving cool bottom waters by releasing water
through Unit 5

e The range of hydrologic conditions: wet years, dry years, normal years

e DO in the releases from U5 in late October and November. DO increases in the

releases from Unit 5 about one month before DO increases in Units 1-4, so it's
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advantageous to use Unit 5 to the extent practical during this last month of the low
DO period.

The temperature increase in the tailwater was determined by using the USGS
monitors in the tailrace and the river downstream near the mouth (i.e., gage numbers
02168504 and 02169000). Table 4-1 summarizes the determinations of the temperature
increases at different operating levels at Saluda Hydro for the specified months. Temperature
increases in November were insignificant.

Table 4-1. Temperature increases in the tailwater between Saluda Hydro and the
USGS monitor at Columbia.

Generation levels and Mean temperature Mean temperature increase +
months of operation increase, °C 2*Std Deviation, °C

Less than 1000 cfs, May-Sept 3.2 6.4

2500-3000 cfs, May-Sept 1.3 2.9

5000-6000 cfs, May-Sept 1.0 2.0

2500-6000 cfs, Oct 0.7 15

Release temperatures were reviewed for current conditions as well as the modeled
conditions discussed in the previous two sections dealing with the effects of maintaining pool
levels near 358" over the months May through August and giving preference to Unit 5
operations to preserve coolwater on the bottom of the lake. This review combined with the
analysis of the temperature increase in the tailwater indicated that the desired maximum
temperature for the releases from Saluda Hydro would be about 14 °C. However, when this
level was considered for a trigger for switching from Unit 5 preference to a Unit 1-4
preference, the model results on the release temperatures indicated that in several years the
trigger dates would be in May (1991, 1997) or early June (1998, 2005) and cause the
temperatures of the releases to be warmer than desired in late summer, i.e., 16 to 17 °C in
mid-September. Therefore, a trigger of 15 °C was considered to attain cooler water in late
August and September. Unfortunately, in some years the 15 °C level did not occur until late
summer (1992, 1996, and 2000) and temperature of the minimum releases in these years was
between 14 and 15 °C for about two months. After attempting to balance these trigger

temperatures over the eight modeled years, it became evident that it was best to select a date
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that would attain the best balance of all factors considered, including considering

meteorology combined with minimum flows. Beyond these factors two additional

considerations entered the reasoning for selecting a date rather than a target temperature: 1)

minimum flow maintenance in the future will result in minimum flows occurring a higher

frequency of time; and 2) aeration of minimum flows sometimes starts in mid-June and Units

1, 3, and 4 are used for aerating the releases of minimum flows. Therefore, the date June 15

was selected for model exploration for all eight of the modeled years.

runs:

The following unit operations protocol was selected and evaluated using the model

For minimum flows, use units 1, 3, or 4 June 15 thru Dec 1 (because they aerate at
500 cfs, and this provides the coolest water for the period when the tailwater heats the
flow in the river down to the mouth) and U5 for Dec 1 to June 15 (this conserves the
cool water in the bottom of the lake for releases to the tailwater during the summer
and increases Striper habitat, too.) Using the units 1, 3, or 4 starting June 15 was
recommended because starting earlier resulted in warmer releases in Sept and starting
later caused warmer water in the releases. Triggers at 14 C and 15 C were
considered, but neither worked well over the range of hydrologic conditions at
Saluda. During the warmest months of the year (mainly June thru September), the
temperature of the tailwater can increase over 6 °C by the time it reaches the USGS
gage at Columbia. The average increase in temperature at minimum flow is 3.2 C.
While these conditions will result in temperature > 20 for brief periods of time, this
protocol will improve temperature over current conditions. Also, data collected in
recent years in coldwater fish rivers in Northern states like Ml and PA as well as in
the natural trout streams and rivers in the Smoky Mountains all show temperature
conditions exceeding 20 °C for brief periods.

For generation flows (i.e., flows > minimum flow), use Unit 5 preferentially for 11
months of the year: November 1 until October 1 of the following year, and use units
1-4 preferentially in October. Using Unit 5 preferentially for generation conserves
cool water in the bottom of the lake for minimum flows during the warmest months
and for striper habitat. Release temperatures during generation do not warm as much
as minimum flows. Releases at 2500-3000 cfs normally increase in temperature

by 1.3 °C and can increase by 3 °C on rare occasions. Releases at 5000-6000 cfs
normally increase in temp by 1.0 °C and can increase by 2 °C on rare occasions.
October is consistently the month each year when the releases from Saluda are the
warmest, so it's best to release water from one of the units drawing water from the
bottom of the lake.

The results of the model runs using this protocol for unit operations are presented in Figures

4-44 through 4-74, and included in these figures are the following:

34





SCE&G

Final

for time-series of temperature and frequency plots, Figures 4-44 through 4-59,
for DO in the releases, Figures 4-60 through 4-67, and
for the zone volume plots for striped bass habitat, Figures 4-68 through 4-75.

These results of using the proposed unit operations protocol showed the following:

Temperature in the releases was improved for all years, compared to other unit
operational procedures. The temperature at the 5 to 20% levels of exceedence
frequency was usually cooler, and at the 80% levels of exceedence frequency was
usually warmer. This characteristic for temperature exposure for fish is best for
trout fish growth rates. The maximum temperatures for the proposed protocol were
usually about the same as the next-best alternatives for this consideration, but
temperature results for near-maximum levels was much better for the proposed
protocol.

The proposed protocol for unit operations for minimum flows and generation flows
had very little or no effect on striped bass habitat enhancements achieved
previously by increasing summer pool levels and using Unit 5 preferentially for
1991, 1992, 1996, 2000, 2001, and 2005. For 1997 and 1998, striped bass habitat
was marginally impacted by the proposed protocol for unit operations for minimum
flows and generation flows, and the impacts were considerably less than the
improvements provided by the higher target summer pool level and Unit 5

preferential operations in the months preceding June 15.

Considerations for Meteorology

The TWC raised a number of questions about the influence of meteorology on striped

bass habitat in Lake Murray. As mentioned in section 2 of this report, meteorology data

were analyzed to see if there was a relationship between meteorology and striped bass

habitat, but no relationship was found. However in sensitivity runs, it was found that in

some cases, when meteorology from a year in which a fish-kill did not occur is applied to

the flow from a fish-kill year, the striped bass habitat may increase. An example of this

is shown in Figure 4-76. In this case the 1992 meteorology was applied to the 2005
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flows. With 2005 flow and meteorology the striped bass habitat is depleted around
August 10, and does not return until around September 5. However, when the 1992
meteorology is applied to these same flow conditions, some striped bass habitat remains

throughout the summer.
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Figure 4-1. Model Predicted Habitat Volume, T <24 and DO >5
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Figure 4-2. Model Predicted Habitat Volume, T <27 and DO > 2.5
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Figure 4-3. Model Predicted Habitat Volume, T <30 and DO > 2.5
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Figure 4-4. 1991 Lake Murray Surface Elevation
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Figure 4-5. 1992 Lake Murray Surface Elevation
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Figure 4-6. 1996 Lake Murray Surface Elevation
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Figure 4-7. 1997 Lake Murray Surface Elevation
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Figure 4-8. 1998 Lake Murray Surface Elevation
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Figure 4-9. 2000 Lake Murray Surface Elevation
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Figure 4-10. 2001 Lake Murray Surface Elevation
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Figure 4-11. 2005 Lake Murray Surface Elevation
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Figure 4-12. 1991 Lake Murray Volume of Striped Bass Habitat
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Figure 4-13. 1992 Lake Murray Volume of Striped Bass Habitat
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Figure 4-14. 1996 Lake Murray Volume of Striped Bass Habitat
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Figure 4-15. 1997 Lake Murray Volume of Striped Bass Habitat
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Figure 4-16. 1998 Lake Murray Volume of Striped Bass Habitat
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Figure 4-17. 2000 Lake Murray Volume of Striped Bass Habitat
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Figure 4-18. 2001 Lake Murray Volume of Striped Bass Habitat
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Figure 4-19. 2005 Lake Murray Volume of Striped Bass Habitat
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Figure 4-20. 1991 Lake Murray Discharge Temperature
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Figure 4-21. 1992 Lake Murray Discharge Temperature

Temperature °C

1996 Model Predicted Discharge Temperature

——Current

—Elev 354 Scenario

——Elev 350 Scenario

2/1 3/4 4/4 5/6 6/6 718 8/8 9/9 10/10 11711
Date

12/12

Figure 4-22. 1996 Lake Murray Discharge Temperature
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Figure 4-23. 1997 Lake Murray Discharge Temperature
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Figure 4-24. 1998 Lake Murray Discharge Temperature
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Figure 4-25. 2000 Lake Murray Discharge Temperature
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Figure 4-26. 2001 Lake Murray Discharge Temperature
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Figure 4-27. 2005 Lake Murray Discharge Temperature
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Figure 4-28. 1991 Lake Murray Discharge DO
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Figure 4-29. 1992 Lake Murray Discharge DO
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Figure 4-30. 1996 Lake Murray Discharge DO
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Figure 4-31. 1997 Lake Murray Discharge DO
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Figure 4-32. 1998 Lake Murray Discharge DO
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Figure 4-33. 2000 Lake Murray Discharge DO
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Figure 4-34. 2001 Lake Murray Discharge DO
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Figure 4-35. 2005 Lake Murray Discharge DO

54





Final

SCE&G
1991 Zone Volume, T<27 and DO>2.5
2000 p— I
—Original Q Assumption
1800
1600 —— Elev 350 Scenario ﬁ:
o 1400 —Elev 350 Scenario-Unit 5 on first /v
£ |
s 1200
@ 1000
e
= 800 -
O
> 600 |
400 -
200
0 T T
5/1 6/1 712 8/2 9/2 10/3 11/3
Figure 4-36. 1991 Lake Murray Striped Bass Habitat
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Figure 4-37. 1992 Lake Murray Striped Bass Habitat
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Figure 4-38. 1996 Lake Murray Striped Bass Habitat
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Figure 4-39. 1997 Lake Murray Striped Bass Habitat
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Figure 4-40. 1998 Lake Murray Striped Bass Habitat
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Figure 4-41. 2000 Lake Murray Striped Bass Habitat

57





SCE&G Final

2001 Zone Volume, T<27 and DO>2.5
2000 : :
1800 = QOriginal Q Assumption
1600 Elev 350 Scenario y A
o 1400 ——Elev 350 Scenario-Unit 5 on first /’ﬂ
g 1200 -
g 1000 -
= 800
= 600 - J
400 -
200 -
0 ; ;
5/1 6/1 712 8/2 9/2 10/3 11/3
Figure 4-42. 2001 Lake Murray Striped Bass Habitat
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Figure 4-43. 2005 Lake Murray Striped Bass Habitat
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Figure 4-45. 1991 Release Temperature Exceedence
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Figure 4-47. 1992 Release Temperature Exceedence
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Figure 4-49. 1996 Release Temperature Exceedence
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Figure 4-50. 1997 Release Temperature

1997 Release Temperature % Exceedence. Based on 6hr Model Predictions

2 | | |

20 * Current

19 + Elevation 350 Scenario

4 Elev 350-U5 on First

* Elev 350-U5 on first until June 15

hd \‘

0 10 20 30 40 50 60 70 80 90 100
% Exceedence

Figure 4-51. 1997 Release Temperature Exceedence
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Figure 4-52. 1998 Release Temperature
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Figure 4-53. 1998 Release Temperature Exceedence

63





SCE&G Final

2000 Model Predicted Discharge Temperature

22
\ \ \ \ \

21 ¢ Current

20 « Elev 350 Scenario

19 ¢ Elev 350-U5 on first

18 Elev 350-U5 on first until June 15

17 . ik
O 16 oy
g g ¢ [
S B s )
g 1
o 4
o .
£ o
Q
'_

1/1 1/31 3/2 4/1 5/2 6/1 712 8/1 9/1 10/1 11/1 12/1
Date

Figure 4-54. 2000 Release Temperature

2000 Release Temperature % Exceedence. Based on 6hr Model Predictions

N | | |

18 - & Current
Iy

R + Elevation 350 Scenario

4

7R & Elev 350-U5 on First

16 Elev 350-US on first until June 15

=
(S,

T ——

=
w £
L

-
N

Temperature °C

N
[N

0 10 20 30 40 50 60 70 80 90 100
% Exceedence

Figure 4-55. 2000 Release Temperature Exceedence
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Figure 4-56. 2001 Release Temperature
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Figure 4-57. 2001 Release Temperature Exceedence
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Figure 4-59. 2005 Release Temperature Exceedence
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Figure 4-62. 1996 Release DO
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Figure 4-63. 1997 Release DO
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Figure 4-64. 1998 Release DO
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Figure 4-65. 2000 Release DO
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Figure 4-66. 2001 Release DO
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Figure 4-67. 2005 Release DO
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Figure 4-68. 1991 Lake Murray Striped Bass Habitat
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Figure 4-69. 1992 Lake Murray Striped Bass Habitat
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Figure 4-71. 1997 Lake Murray Striped Bass Habitat
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Figure 4-72. 1998 Lake Murray Striped Bass Habitat
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Figure 4-73. 2000 Lake Murray Striped Bass Habitat
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Figure 4-76. Comparison of Striped Bass Habitat Showing Sensitivity to Meteorology.
The red line is 2005 Actual (2005 flow and meteorology) and the blue line is 2005 flows
with 1992 Meteorology.
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5. Minimum Winter Pool Level Considerations

As part of the relicensing process, SCE&G is considering raising the winter minimum
pool elevation. This could affect water quality and fish habitat. Also, it is likely not needed
to attain the target summer pool level of 358°.

Water quality considerations. The CE-QUAL-W2 model was used in the previous section

to evaluate dropping the winter minimum pool elevation to 350 and 354 ft msl to determine
the effects on release water quality and fish habitat. The model was setup using existing
water quality settings for wet years, normal years, and low flow years to see how water
quality was affected by setting the minimum pool elevation to that being evaluated by
SCE&G. The evaluation assessed striped bass habitat and temperature and DO in the
releases. The evaluation showed that there was no apparent impact of either minimum pool

level to the issues on the main body of the lake.

Another impact on water quality that was expected to occur due to changing the
minimum winter pool level to 354° was in the Little Saluda River embayment, especially
upstream from the bridge on SC Hwy 391. This is a relatively large embayment with a small
watershed; therefore, the residence time of water in this embayment is relatively long. If
minimum pool elevation is raised, there would be less water exchange between this
embayment and the main body of Lake Murray, especially in low flow years. This would
lead to increased “internal cycling” of nutrients in this embayment to the point that it may
become insensitive to nutrient loads from the watershed because the release of nutrients from
the sediments of the embayment could be sufficient to support eutrophic conditions in the
embayment. One factor that also was assessed was the potential impact of SOD (sediment
oxygen demand) increasing up to levels seen at other projects in the SE USA. This was
supported by seasonal SOD dynamics measured at Douglas Reservoir (TVA). In some cases
this condition can lead to the formation of algal mats on the water, and these mats of algae

are known to significantly affect water quality and water uses. To assess this potential water
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quality problem, the model was used to assess the changes that might occur in the

embayment.

The results of modeling water quality in the Little Saluda embayment are presented in
Figures 5-1 through 5-10. Figure 5-1 shows the model segments along the length of the
embayment. Figures 5-2 through 5-5 show the phosphorus and chlorophyll a levels at two
locations in the embayment for four cases: current conditions with the minimum pool at 350’
and 354’, one case with the SOD doubled to account for an anticipated increase in organic
matter if minimum pool level is set to 354°, and one case with the inflow phosphorus reduced
to zero. The plots show that phosphorus was reduced when the inflow phosphorus is reduced
to zero, but this action did not dramatically reduce phosphorus in the embayment especially
under summer conditions. Under summer conditions it appears that two-thirds of the
phosphorus was caused by internal phosphorus cycling. This finding indicates that the
phosphorus cycling in Little Saluda embayment is sensitive to organic matter that is formed
and settles to the bottom sediments in the embayment. It is also interesting to note for the
case where phosphorus loads are reduced to zero that chlorophyll a is reduced for the early
part of the summer but not for the latter part of the summer. [Note: it should be mentioned
that data were insufficient to calibrate the CE-QUAL-W2 model for the Little Saluda
embayment, so these model results are useful only for sensitivity analyses.]

Figures 5-6 through 5-9 show the potential effects of increased organic matter in the
Little Saluda embayment on DO in the water column. These model runs were made by
increasing the SOD in the embayment as well as reducing the phosphorus inputs to zero from
the local tributaries to the Little Saluda embayment. The results indicate the DO in the
embayment would be reduced primarily by the increased SOD. Figure 5-10 shows the DO in
the main body of Lake Murray at Rocky Creek and indicates that DO would be marginally
impacted by the increased SOD scenario.

There is a potential for the internal cycling of phosphorus in the Little Saluda

embayment to impact SCDHEC’s TMDL considerations on the Little Saluda River

embayment.
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Other parts of the lake are likely to be impacted by raising the minimum pool level to
elevation 354:

1. Sediments and suspended solids that enter the lake from tributaries settle and
accumulate near the inflow region to the lake. Dropping the pool level periodically
on a regular basis causes these sediments to be resuspended and redeposited to
deeper locations in the lake where they do little harm.

2. Dropping the pool level also causes aquatic plants to be killed or “die back” by
freezing conditions. Exposure of plants to dry and freezing conditions causes plants
to be reduced. This process is likely controlling weeds in Lake Murray to some
extent, especially in the Little Saluda embayment.

3. Raising the pool level causes sediments to accumulate where aquatic weeds can
grow and take root. After they establish roots, the plants cause even more sediment
to accumulate. Once such sediment complexes get established, normal periodic
scouring action (i.e., scouring flows every few years like every other year or
annually) is not sufficient to re-suspend these sediments. So in some ways this is
practically an irreversible impact.

4. The phenomena of sediment accumulation in reservoirs at their inflow areas is a
complex process dependent on many factors: watershed size, land uses in
watershed, hydrology of watershed, types of soil, frequency of high runoff, location
within/without channel (velocity, erosion is important), and minimum pool level.
The frequency/duration of minimum pool level occurring increases opportunity for
sediment to be moved to lower depths of the lake and avoid build up that is difficult

to be moved.

Hydrologic and Reservoir Operations Assessment to develop recommended minimum

pool operations policy. Available inflow data and reservoir operations data were evaluated

to determine current practices and hydrologic characteristics. Table 5-1 summarizes inflow
data for the period 1927 through 2007 and reservoir operations data for the period 1980
through 2007. To protect water quality concerning the operating policy for the minimum
winter pool level, it is recommended that the current practices be reviewed so that the
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frequency of dropping the pool level down to 350° can be continued without impacting the

objectives of those who wish to set the minimum winter pool level at 354°.

Following are the results of the assessment and recommendations for the winter minimum

pool level policy:

1. Based on data for 1980 through 2007 (excluding 2003 and 2004), the winter pool
level was down to about 350 + 2’ about half the time (i.e., 13 of 26 years as shown in
Table 5-1). It would be best to maintain this frequency of drawing the lake down to
this level each year or risk poorer water quality (sediment accumulation, weeds,
increased nutrient cycling from the sediments especially in embayments, and greater
potential TMDL designation by DHEC that could lead to very expensive sediment
treatments) compared to current conditions.

2. The data in Table 5-1 indicate that maintaining this frequency of drawing the lake
down to this level for an average of every two years should not be difficult based on
historical inflows and pool level data as well as taking advantage of using November
flows to predict the years when Jan-Apr flows would likely be sufficient.

3. One interesting observation is that it appears that the minimum winter pool level has
very little to do with attaining and maintaining a target summer pool level at elevation
358 £ 1°. Over the period 1980-2007 (26 years when 2003 and 2004 are excluded),
358 £ 1’ was attained in 24 years during the months of April-June. It appears that it
is the lack of sufficient inflows during the summer period that causes the pool
elevation to drop like it did in 2007 as well as in other years with low flows.

4. The months with highest average flows are Jan-April (i.e., the flow for these four
months averages 77% greater flow than for the other months of the year), and based
on data from 1927-2007 (81 years), only 9 years had what appeared to be
“challenging” low flows that might prevent the lake from being filled to 358’;
however, for the years where pool level data were available (1980-2007) there was
only 1 year when the 358 + 1’ was not attained: 2006. During 1980-2007, there were
8 years with “challenging” low flows available to fill the pool to 358 + 1’, but 2006

was the only year that this goal was not attained.
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5. Based on data from 1927-2007, when Nov mean flows were 1200 cfs or greater at

Chappells (see Figure 5-11), the Jan-Apr flows were sufficient to safely attain the 358
+ 1’ goal. The Nov mean flow of 1200 cfs was equaled or exceeded for 41 of the 81
years of record. Using this approach, the pool level in the winter could be dropped to
350’ on an average frequency of every 2 years. Considering these 41 years, 3 of the
years had “challenging” low flows that might prevent the lake from being filled to
358 but 2 of these years occurred during the period 1980-2007 when pool level data

were available and in both of these years the 358 + 1’ goal was attained.

. Although there is more likelihood of having greater flows for the period Jan-Apr

when flows are high for the previous Nov, the consequence of dropping the winter
pool elevation to 350 every year and not attaining the 358 + 1’ goal is not great: the
estimated maximum number of years when the goal would not be attained is about 1
in 10 years, but based on experience between 1980 and 2007 it would likely be closer
to 1 in 25-50 years. Again, when the summer pool drops after the 358 + 1" goal is
attained, it is because of low summer inflows, minimum flow provision, and high

evaporation.
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Figure 5-1. Model Segmentation for the Little Saluda River Arm of Lake Murray
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Figure 5-3. Little Saluda Embayment Km 7.6, Chlorophyll a at the Surface
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Figure 5-5. Little Saluda Embayment Km 4.7, Chlorophyll a at the Surface
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Figure 5-11. Comparison between November and Jan-April inflows to Lake Murray
from Chappells. When November inflows are greater than 1200 cfs, the Jan-April
inflows are sufficient to fill Lake Murray from elevation 350 to 358 93% of the time.
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Table 5-1. Data used to develop recommended policy for winter pool level operations

avg daily |Winter Summer |avg daily |Jan-April, ac-ft less
flow for min. pool, |max pool, [flow Jan- |min Q and reserve
Previous  |ft ft April, cfs  |generation, multiplied
Nov, cfs by DA/evap multiplier
1927 1,145] 1,750] 448,600
1928 02 2,01 540,492
1929 ,189] 4,57 1,417,0. t'-xl
1930 ,367 ,17 594,
1931 ,356 .70 434,18
1932 491 7 796,34
1933 2,824 ,654 758,681
1934 745 ,891 496,820
1935 918 ,274 28,351
1936 A ,878 2 30
1937 2 2,005] 1,253,318
1938 A4 1,846 481,547
1939 7 2| 2,911 847,141
1940 617 1,580 390,084
1941 1,534 1,313] 298,536]short, but 80, 01, and 02 filled with ~ this much flow
1942 385 2,567 729,080
1943 809 3,160 932,426
1944 973| 3,448 1,031,439
1945 864 1,702] 432,126
1946 ,234) ,796 1,150,787,
1947 ,519] ,345 52,632
1948 721 ,124 20,157
1949 ,684/ ,249 63,057
1950 ,661 ,902 00,852
1951 1,175] ,590 393,516
1952 859 ,67 1,110,375
1953 909 ,24; 617,712
1954 265 ,42 679,316
1955 509 1,617] 403,040
1956 477 2,251 620,543
1957 965 1,947 516,296
1958 3417 2,892 840,534
1959 706 1,522] 370,179
1960 1,443] 4,050 1,237,788
1961 1,028 2,985 872,538
1962 1,148 3,801} 1,152,503
1963 1,459 2,753] 792,830
1964 1,203 4,458 1,378,071
1965 1,831 3,142 926,163|
1966 1,262 2,624 748,557,
1967 2,027, 1,808 468,334
1968 1,840 2,185] 597,720
1969 2,277, 3,468 1,038,132
1970 1,424 1,706 433,585
1971 1,739 2,917 849,029
1972 2,516 2,652] 758,252
1973 1,727 3,917 1,192,229
1974 1,570] 3,162 933,284
1975 1,097 4,014 1,225,51
1976 2,478 2,492 703,16
1977 1,981 2,824 817,28
1978 2,792 2,561 726,84
1979 886 3,670] 1,107,37.
1980 2,617 351 359 3,578 1,075,884filled |
1981 1,282 350 357 1,358 314,151[filled |
1982 380 354 359 2,830 819,084
1983 818 354 359 3,268 969,406
1984 1,100 353 359 3,153] 929,938
1985 917 353 357 1,754 449,801
1986 2,523 352 357] 1017 196,949|filled
1987 1,293 354 358 2,647 756,450
1988 551 351 357 1,227 269,192|filled
1989 715] 53 ,505 364,344]filled
1990 1,190] 55 57[ 1,000,208|special drawdown
1991 1,293] 45| A Ggl 761,598filled
1992 768 50 35! ,797 464,559(filled |
1993 3,269 354 358] 4,002 1,221,315
1994 907 350 358 1,929 509,947|filled |
1995 1,267 355 358 3,003 878,715]
1996 3,232 352 358 3,369 1,004,241]filled |
1997 1,090 348 358 2,683] 768,634|filled |
1998 1,621 354 358 4,623 1,434,442
1999 768 350 358 1,423] 336,288filled |
2000 732 354 358 1,504 364,259
2001 481 350 358 1,174 251,003filled I
2002 385 350 357.4 1,196 258,296|filled I
2003 1,555|xx XX 3,182 939,977|did not fill due to operations
2004 1,099|xx XX 1,304 295,670]did not fill due to operations
2005 2,006 354 358 2,358 657,351
2006 773 348 352 1,272 284,593]06 did not get filled from 348
2007 1,462 356 357 2,039 547,699|07 at 356 did not attain 358
41 13 at 350 gggan 357- 3 747,430|mean
70 years > 364,000 ac-ft;
41+10 2<357 3+ 9 years < 364,000 ac-ft
looks like it's not winter pool that affects summer pool,
?Oltaylears but summer hydrology P P 364,000 ac-ft of inflow is
estimated inflow needed to
nmogzt}]zn»Apr flow is 77% greater than the avg of the rest of the raise pool from 350 to 358
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6. Conclusions

¢ Nutrients loads to Lake Murray are the dominant factor, the relative quantities
and/or control of which can and do have the greatest impact on striped bass habitat.

e High inflow and outflows, especially during March-June, are a primary cause for
fish Kills.

e Higher outflows cause the bottom of the lake to warm, and low DO levels are
associated with this warmer water.

e While flow is a dominant factor, it cannot be controlled in a manner effectively to
avoid fish kills

e Meteorological conditions can affect striper habitat, but cannot be used to drive
operating policies

e Model results indicate that the temperature and DO ranges of tolerable striper
habitat in Lake Murray are approximately: T < 27 °C and DO > 2.5 mg/I

e Model results show that a preferential use of Unit 5 would help to preserve cooler
bottom water, resulting in improved DO and increased striper habitat in some years

e Maintaining the target summer (May — August) pool level at 358 either increases or
has no effect on striped bass habitat. Of the eight years modeled, there was
noticeable improvement in the volume of striped bass habitat in four years. The
other four years showed either slight improvement or no change. One of the years
that showed no change was 2005, which stands to reason since in 2005 the pool
level was held up until September 1.

e The combination of Unit 5 preferential operations and maintaining the target
summer (May — August) pool level at 358 can further increase striped bass habitat.
Of the eight years modeled, there was noticeable improvement in the volume of
striped bass habitat in three years. The other five years showed either slight
improvement or no change.

e The combination of Unit 5 preferential operations and maintaining the target
summer (May — August) pool level at 358 can improve water quality in the releases.

87





SCE&G Final

e Unit 5 operations after August or September do not affect striped bass habitat.

e The following protocol for unit operations was developed: for minimum flows, use
units 1, 3, or 4 June 15 thru Dec 1 and U5 for Dec 1 to June 15. For generation
flows (i.e., flows > minimum flow), use Unit 5 preferentially for 11 months of the
year: November 1 until October 1 of the following year, and use Units 1-4

preferentially in October.

e These results of using the proposed unit operations protocol showed the following:

1. Temperature in the releases was improved for all years, compared to
other unit operational procedures. The temperature at the 5 to 20%
levels of exceedence frequency was usually cooler, and at the 80%
levels of exceedence frequency was usually warmer. This
characteristic for temperature exposure for fish is best for trout fish
growth rates. The maximum temperatures for the proposed protocol
were usually about the same as the next-best alternatives for this
consideration, but temperature results for near-maximum levels was
much better for the proposed protocol.

2. The proposed protocol for turbine unit operations for minimum flows
and generation flows had very little or no effect on striped bass habitat
enhancements achieved previously by increasing summer pool levels
and using Unit 5 preferentially for 1991, 1992, 1996, 2000, 2001, and
2005. For 1997 and 1998, striped bass habitat was marginally
impacted by the proposed protocol for turbine unit operations and the
impacts were considerably less than the improvements provided by the
higher summer pool level and Unit 5 preferential operations in the
months preceding June 15.

e Regarding the assessment of setting the minimum winter pool level at elevation
354, under summer conditions it appears that two-thirds of the phosphorus in the

water column was caused by internal phosphorus cycling. This finding indicates
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that the phosphorus cycling in Little Saluda embayment is sensitive to organic
matter that is formed and settles to the bottom sediments in the embayment. It is
also interesting to note for the case where phosphorus loads are reduced to zero that
chlorophyll a is reduced for the early part of the summer but not for the latter part of
the summer.

e There is a potential for the internal cycling of phosphorus in the Little Saluda
embayment to impact SCDHEC’s TMDL considerations on the Little Saluda River
embayment.

e Other parts of the lake are likely to be impacted by raising the minimum pool level
to elevation 354:

1. Sediments and suspended solids that enter the lake from tributaries,
and they settle and accumulate near the inflow region to the lake.
Dropping the pool level periodically on a regular basis causes these
sediments to be resuspended and redeposited to deeper locations in the
lake where they do little harm.

2. Dropping the pool level also causes aquatic plants to be killed or “die
back” by freezing conditions. Exposure of plants to dry and freezing
conditions causes plants to be reduced. This process is likely
controlling weeds in Lake Murray to some extent, especially in the
Little Saluda embayment.

3. Raising the pool level causes sediments to accumulate where aquatic
weeds can grow and take root. After they establish roots, the plants
cause even more sediment to accumulate. Once such sediment
complexes get established, normal periodic scouring action (i.e.,
scouring flows every few years like every other year or annually) is
not sufficient to re-suspend these sediments. So in some ways this is
practically an irreversible impact.

4. The phenomena of sediment accumulation in reservoirs at their inflow
areas is a complex process dependent on many factors: watershed size,
land uses in watershed, hydrology of watershed, types of soil,

frequency of high runoff, location within/without channel (velocity,
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erosion is important), and minimum pool level. The
frequency/duration of minimum pool level occurring increases
opportunity for sediment to be moved to lower depths of the lake and
avoid build up that is difficult to be moved.
Regarding considerations for developing a policy for winter minimum pool levels,
based on data for 1980 through 2007, the winter pool level was down to about 350
* 2’ about half the time. It would be best to maintain this frequency of drawing the
lake down to this level each year or risk poorer water quality (sediment
accumulation, weeds, increased nutrient cycling from the sediments especially in
embayments, and greater potential TMDL designation by DHEC that could lead to
very expensive sediment treatments) compared to current conditions.
Maintaining the frequency of drawing the lake down to 350’ for an average of every
two years should not be difficult based on historical inflows and pool level data as
well as taking advantage of using November flows to predict the years when Jan-
Apr flows would likely be sufficient.
One interesting observation is that it appears that the minimum winter pool level
has very little to do with attaining and maintaining a target summer pool level at
elevation 358 + 1°. It appears that it is the lack of sufficient inflows during the
summer period that causes the pool elevation to drop like it did in 2007 as well as in
other years with low flows.
The months with highest average flows are Jan-April (i.e., the flow for these four
months averages 77% greater flow than for the other months of the year), and based
on data from 1927-2007 (81 years), only 9 years had what appeared to be
“challenging” low flows that might prevent the lake from being filled to 358’;
however, for the years where pool level data were available (1980-2007) there was
only 1 year when the 358 + 1’ was not attained: 2006. During 1980-2007, there
were 8 years with “challenging” low flows available to fill the pool to 358 + 1’, but
2006 was the only year that this goal was not attained.
Based on data from 1927-2007, when Nov mean flows were 1200 cfs or greater at
Chappells (see Figure 5-11), the Jan-Apr flows were sufficient to safely attain the
358 £ 1’ goal. The Nov mean flow of 1200 cfs was equaled or exceeded for 41 of
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the 81 years of record. Using this approach, the pool level in the winter could be
dropped to 350° on an average frequency of every 2 years. Considering these 41
years, 3 of the years had “challenging” low flows that might prevent the lake from
being filled to 358 but 2 of these years occurred during the period 1980-2007 when
pool level data were available and in both of these years the 358 + 1’ goal was
attained.

e Although there is more likelihood of having greater flows for the period Jan-Apr
when flows are high for the previous Nov, the consequence of dropping the winter
pool elevation to 350 every year and not attaining the 358 + 1’ goal is not great: the
estimated maximum number of years when the goal would not be attained is about
1in 10 years, but based on experience between 1980 and 2007 it would likely be
closer to 1 in 25-50 years. Again, when the summer pool drops after the 358 + 1°
goal is attained, it is because of low summer inflows, minimum flow provision, and

high evaporation.
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From: Elymay2@aol.com

To: Dave Anderson;

Subject: Lake Level Verbage

Date: Monday, March 03, 2008 3:40:38 PM
Dave

Please send me the reworked paragraphs on Lake Level from Recreation
recommendation. If you can get it to me today, | would appreciate it. | have a
meeting this evening and | would like a copy. Thanks Joy

It's Tax Time! Get tips, forms and advice on AOL Money & Finance.



mailto:Elymay2@aol.com
mailto:/O=KLEINSCHMIDT ASSOCIATES/OU=PITTSFIELD/CN=RECIPIENTS/CN=David.Anderson
http://money.aol.com/tax?NCID=aolprf00030000000001

From: Alison Guth

To: "Carl Sundius";

Subject: Proposed Public Marina Dock Application Procedure.docx
Date: Friday, February 08, 2008 1:20:33 PM

Attachments: Public Marina Dock Application Procedure.doc

Carl,

Attached is the original document that we were reviewing yesterday.

Thanks,
Alison


mailto:/O=KLEINSCHMIDT ASSOCIATES/OU=PITTSFIELD/CN=RECIPIENTS/CN=ALISON.GUTH
mailto:csundius@sc.rr.com
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PUBLIC MARINA DOCK APPLICATION PROCEDURE

LAKE MURRAY

FERC PROJECT No. 516



I.
South Carolina Electric & Gas Company owns and operates the Saluda Hydroelectric Project (referred to generally by area residents as Lake Murray) under a license issued by the Federal Energy Regulatory Commission (FERC) as Project No. 516.  FERC is a federal agency responsible for licensing and regulating the operation of many hydroelectric projects in the United States.  FERC requires that project development and operations do not conflict unreasonably with the scenic, recreational, and environmental values of the project resources.  Along with FERC, other federal as well as state agencies have regulatory jurisdiction or resource management responsibilities with regard to the waters and shoreline of Lake Murray.  Each agency referenced in this procedure may have some specific requirement(s) that must be satisfied as a prerequisite to permit issuance for whatever activity or facility is being considered. 

SCE&G’s grant of a permit for the development of new and/or expansions of existing “for profit” docking facilities (Public Marinas) open to the general public will be negotiated on a case by case basis.

Each permit request will be submitted for review and comment to a Lake Murray Public Marina Review Committee (MRC).  The MRC is made up of county, state, regional, and federal agency representatives in addition to SCE&G representatives.  In addition to the MRC, there shall be a marina advisory committee (MAC) with membership appropriate to represent fairly the residential, commercial, and other non-governmental interests of lakeside property owners.  The MAC will review each Public Marina request.  However, before any determination by the MRC is made, it shall submit to and receive input from the MAC.  Not less than 30 days shall be provided to the MAC to review and provide input to the MRC, but also must be reasonable in the circumstances of the application.  

II.
The following is a list of the regulatory and resource agencies and other entities involved in review and/or approval of Public Marina applications.  They and their approval process are listed in the general order in which the permitting processes most often will proceed. 


1. SCE&G:  Step one for most projects is an initial consultation with SCE&G's Lake Management Department.

2. County Zoning Administration:  SCE&G requires a letter from the County Zoning Administration certifying that neither the proposed public marina site location nor the activity proposed therefore, conflicts with existing zoning regulations with regard to a multi-use docking facility.

3. U. S. Army Corps of Engineers (COE)


69A Hagood Ave. 

Charleston, S.C. 29403-5107 (Navigable Waters Permit)


4. S. C. Department of Health and Environmental Control (DHEC)


2600 Bull Street 


Columbia, S.C.29201  (401 Clean Water Certificate) 


5.
S. C. Department of Natural Resources 

Rembert C. Dennis Building


1000 Assembly Street

Columbia, SC 29201 (Commenting Resource Agency in state and federal permitting processes)

6.
State Historic Preservation Office


South Carolina Department of Archives and History


P. O. Box 11669


Columbia, SC 29211 (Commenting Resource Agency in state and federal permitting processes)

7.
U. S. Fish and Wildlife Service


217 Fort Johnson Road


P. O. Box 12559


Charleston, SC 29412 (Commenting Resource Agency in state and federal permitting processes)

8.
Federal Energy Regulatory Commission


825 North Capitol Street, N.E. 


Washington, SC 20426 

(Upon application by SCE&G, reviews and approves/denies proposed Public Marina)

9.
SCE&G 

Lake Management Department 

Columbia, SC 29218 (Issues/Denies Permit)

10.
Such other governmental permits or authorizations as may be required in the particular circumstances.  A Public Marina applicant bears all responsibility to determine fully what governmental and other requirements beyond SCE&G’s permit are required, and to meet those requirements.  Opinions expressed or statements made by SCE&G personnel cannot create a waiver as to any governmental requirements.  

11.
Applicants are responsible for all legal and administrative costs associated with SCE&G’s preparation of the FERC filing.  

III.
Shoreline Management Guidelines for Public Marinas


Definition:  A Public Marina is a facility open to the general public, which provides non-discriminatory access for the general public to boat launching facilities, multi-slip docks (i.e. wet storage), dry storage, food, gas, restrooms and/or other amenities, for a fee.

A Public marina must be independent from any off water development with no reserved docking rights designated for any particular development.

Public Marinas Accommodating Ten (10) or Fewer Watercraft

1. Except when involving a peninsula (see item 9 below), no Public Marina accommodating ten (10) or fewer watercraft at a time will be permitted any closer than ¼ mile from (i.e. within a ¼ mile radius of) an existing facility. 

2. Public Marinas accommodating ten (10) or fewer watercraft at a time must have a minimum of 350 feet of shoreline and be located or constructed such that the docks and craft will not unduly restrict or limit navigation through the area or access to adjoining properties.

3. No Public Marina accommodating ten (10) or fewer docks, may encroach or extend more than one third of the distance across the cove area or waterway.  That distance will be measured from the 360 foot contour to 360 foot contour.  

4. No dock at a Public Marina accommodating ten (10) or fewer watercraft may extend more than 150 feet lake-ward from the 360 foot contour high water mark. 

5. Public Marinas accommodating ten (10) or fewer watercraft at a time, may not be located at a point in a cove or on another waterway area having a distance from shore to shore of less than 400 feet measured from the 360 foot contour on one side to the 360 foot contour across the cove or waterway on the other side.


6. Public Marinas accommodating ten (10) or fewer watercraft, will not be required to provide a marine pump-out facility unless DHEC’s requirements are changed to require such. 

7. Multi-slip docks will not be permitted to have covers or roofs over the docks or slips. 

8. No multi-slip dock may encroach within 50 feet of a Natural Area or identified ESA. 

9. A Public Marina proposed to be located at a site within the ¼ or ½ mile radius of an existing facility, but separated by a peninsula from the existing facility on the opposite side of the peninsula, will be required to have a minimum linear shoreline distance along the 360 foot contour of 2 miles between the existing and the proposed public marina. 


Public Marinas Accommodating Eleven to One-Hundred (11 - 100) Watercraft 


1. Except when involving a peninsula (see item 9 above), no Public Marina accommodating eleven to one hundred (11 - 100) watercraft at a time will be permitted any closer than ¼ mile radius from an existing Public Marina. 


2. Public Marinas accommodating eleven to one hundred (11 - 100) watercraft at a time must have a minimum of 600 feet of shoreline and be located or constructed in such a way that the docks and watercraft will not unduly restrict or limit navigation in the area or encroach within 150 feet to adjoining properties. 


3. No dock at Public Marina accommodating eleven to one hundred (11 - 100) docks may encroach or extend more than one third the distance across any cove area or waterway measured from the 360 foot contour to 360 foot contour.  

4. No dock at a Public Marina accommodating eleven to one hundred (11 - 100) watercraft, may extend more than 300 feet lake-ward from the 360 foot contour high water mark. 


5. Public Marinas accommodating eleven to one hundred (11 - 100) watercraft at a time may not be located at a point in a cove or on another waterway area having a distance from shore to shore of less than 800 feet, measured from the 360 foot contour on one side to the 360 foot contour across the cove or waterway on the other side.

6. Public Marinas accommodating eleven to one hundred (11 - 100) watercraft will be required to provide a marine pump-out facility. 


7. No multi-slip docks will be permitted to have covers or roofs over the docks or slips. 


8. No multi-slip dock may encroach within 50 feet of a Natural Area or identified ESA. 


9. Any Public Marina facility proposed to be located within a ¼ or ½ mile radius of an existing Public Marina, but separated by a peninsula, and which will be located on the opposite side of the peninsula, will be required to have a minimum linear shoreline distance along the 360 foot contour of 2 miles between the existing and the proposed public marina. 

10. Applicants will be required to submit for approval, a five (5) year Baseline Environmental Water Quality Monitoring Plan and to conduct such water quality sampling as required therein.

Public Marinas Accommodating One Hundred and one to Two Hundred Fifty (101 - 250) Watercraft 


1. No Public Marina facility accommodating one hundred and one to two hundred fifty (101 - 250) watercraft at a time will be permitted any closer than ½mile radius to an existing Public Marina facility. 


2. Public Marinas accommodating one hundred and one to two hundred fifty (101 - 250) watercraft at a time must have a minimum of 800 feet of shoreline and be located or constructed in such a way that the docks and watercraft will not unduly restrict or limit navigation in the area or encroach within 200 feet to adjoining properties. 


3. No dock at a Public Marina accommodating one hundred and one to two hundred fifty (101 - 250) docks, may encroach or extend more than one third the distance across any cove area or waterway measured from the 360 foot contour to 360 foot contour.  

4. No dock at a Public Marina accommodating one hundred and one to two hundred-fifty (101 - 250) watercraft, may extend more than 400 feet lake-ward from the 360 foot contour.

5. Public Marinas accommodating one hundred to two hundred fifty (101 - 250) watercraft at a time may not be located at a point in a cove or on another waterway area having a distance from shore to shore of less than 800 feet, measured from the 360 foot contour on one side to the 360 foot contour across the cove or waterway on the other side.

6. Public Marinas accommodating one hundred and one to two hundred fifty (101 - 250) watercraft will be required to provide a marine pump-out facility. 


7. No multi-slip docks will be permitted to have covers or roofs over the docks or slips. 


8. No multi-slip dock may encroach within 50 feet of a Natural Area or identified ESA. 


9. Any Public Marina facility proposed to be located within the ¼ or ½ mile radius of an existing facility, but separated by a peninsula, must be located on the opposite side of the peninsula, and must have a minimum linear shoreline distance along the 360 foot contour of 2 miles between the existing and the proposed public marina. 

10.  Applicants will be required to submit for approval, a five (5) year Baseline Environmental Water Quality Monitoring Plan and to conduct such water quality sampling as required therein.

11. Public Marinas must be located in areas where water depths are adequate for the boating access and will not be permitted in coves less than 300 feet in width, measuring from the 360 foot contour to the 360 foot contour. 


12. Construction must commence within one year from the date of the SCE&G permit, and the build out period must conform to the COE DHEC permit conditions, and such additional constraints as may be contained in the FERC Order approving SCE&G’s issuance of a permit. 

�� After submittal of a joint application form by an applicant, the COE and DHEC will issue joint public notices in their coordinated permitting processes through which each makes its own permit decision.  
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From: The Rowland Family

To: BARGENTIERI@scana.com; Alan Stuart;
Alison Guth;

Subject: new restrictions at Lake Murray

Date: Wednesday, July 02, 2008 2:15:49 PM

SCE&G,

Your proposed changes to a 200" water frontage requirement for a personal
dock and restrictions on frontage land seem excessive and unreasonable. | am
extremely upset and saddened by this latest news. (June 26th article) My
husband and | have been saving for years to purchase a lot on Lake Murray to
be near our family which already lives there. We were going to purchase within
the year. Your proposed restrictions and laws will prevent us from achieving our
dream. My husband has devoted his entire adulthood to serving this country in
the Air Force, and after over 20 years as an elite fighter pilot, he continues to
train future pilots as a Reservist. Itis a real shame that his goal to settle in South
Carolina and have a "home" for the first time is in jeopardy because of your new
proposals. (Both his and my parents were also career military.) Who are all
these new restrictions supposed to benefit? In what way? They certainly don't
favor the hard working middle-class Americans who aspire to raise families and
retire on Lake Murray.

| could not sit quietly by without expressing my sincere and

profound disappointment in these excessive and too restrictive licensing laws. |
beg you to reconsider and come up with a more reasonable and equitable
solution for all current and future landowners at Lake Murray.

Sadly,
Karen Rowland


mailto:rowlandfmly@mchsi.com
mailto:/O=KLEINSCHMIDT ASSOCIATES/OU=PITTSFIELD/CN=RECIPIENTS/CN=BARGENTIERI@scana.com
mailto:/O=KLEINSCHMIDT ASSOCIATES/OU=PITTSFIELD/CN=RECIPIENTS/CN=Alan Stuart
mailto:/O=KLEINSCHMIDT ASSOCIATES/OU=PITTSFIELD/CN=RECIPIENTS/CN=Alison.Guth

From: Alison Guth

To: "Bill Grant";

Subject: RE: Saluda Hydroelectric Project Request to be a First Tier Member
Date: Tuesday, July 25, 2006 5:33:18 PM

Thanks Bill,

| have placed the commodore@windwardpoint.org address on the Tier
1 distribution list. Feel free to email me with any questions.

Alison

Alison Guth

Licensing Coordinator
Kleinschmidt Associates
101 Trade Zone Drive

Suite 21A

West Columbia, SC 29170

P: (803) 822-3177

F: (803) 822-3183

From: Bill Grant [mailto:bill2sail@hotmail.com]

Sent: Friday, July 21, 2006 9:46 AM

To: Alison.Guth@KleinschmidtUSA.com

Cc: bellsteve9339@bellsouth.net; Bill2sail@Hotmail.com

Subject: RE: Saluda Hydroelectric Project Request to be a First Tier

Member
Windward Point Y acht Club
PO Box 327
Irmo, SC 29063
July 21, 2006
Alison Guth
Kleinschmidt

Alison.Guth@KleinschmidtUSA.com

Re: Saluda Hydroelectric Project
Request to be a“First Tier” Member

Dear Ms. Guth,


mailto:/O=KLEINSCHMIDT ASSOCIATES/OU=PITTSFIELD/CN=RECIPIENTS/CN=ALISON.GUTH
mailto:bill2sail@hotmail.com
mailto:commodore@windwardpoint.org
mailto:Alison.Guth@KleinschmidtUSA.com

Windward Point Y acht Club (WPY C), chartered in 1985, isasailing club with a
membership of approximately 150 persons and docking more than 150 boats on
Lake Murray. The boats of Windward Point Y acht Club vary in length to 42’ and
drafts of 7°. There are two other sailing clubs on Lake Murray of similar size.

WPY C continues to support the various organizations and agencies of the State of
South Carolinain their efforts to preserve and protect the natural shoreline of
Lake Murray. Inaddition, WPY C is concerned with the various issues
surrounding preservation of shorelines for public use and safety concerns with
overhead power lines crossing various points of Lake Murray.

WPY C would appreciate the opportunity to continue participation in the Saluda
Hydroel ectric Relicensing process as a “First Tier” member.

Sincerely,

Bill Grant

2006 Commodore

WPY C Board of Stewards

commodore@windwardpoint.org

C: Steve Bell Lake Murray Watch bellsteve9339@bellsouth.net
Bill Grant Bill2sail@Hotmail.com
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From: Alan Stuart

To: Alison Guth;

CC: "James L. Leslie, Jr. ";

Subject: FW: In ref to July 14th Meeting: Comments Provided by Lake Murray Docks
Date: Thursday, July 10, 2008 12:42:50 PM

Alison,

Please make sure you include Mr.. Leslie's email below in the record for filing
with the FERC.

thank you,
Alan

From:

Sent: Thursday, July 10, 2008 11:27 AM

To: Alan Stuart

Subject: Re: In ref to July 14th Meeting: Comments Provided by Lake Murray
Docks

Alan, SCE&G has proposed, a yet unpublished, policy to be applied to
multi use docks on Lake Murray that, according to SCE&G, do not have
appropriate State permits.

It is my belief that SCE&G proposed this policy with the intent of applying
it only to Lake Murray Docks, Inc. and thereafter abandoning the policy,
without publishing it and without applying it to similar situated facilities.

Please request that SCE&G provide you with a written version of this new
policy. Also request a position of SCE&G as to whether they intend to
impose the policy on similarly situated multi use boat docks on Lake
Murray. After you receive these documents please give me your opinion
as to whether or not the matter is within the scope of the FERC license
review.

Please include this e-mail in the official FERC licensing file.
Jim

----- Original Message -----
From: Alan Stuart

To: Alison Guth ; Vivianne Vejdani ; Alan Stuart ; Alison Guth ; Amanda Hill ;
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ben@scwf.orq ; Bill Argentieri ; Carl Sundius ; David Hancock ;
dchristie@comporium.net ; James Leslie ; Jim Cumberland ; John Frick ; Joy
Downs ; Randy Mahan ; Rhett Bickley ; Ron Ahle ; Ronald Scott ; Roy Parker ;
lakewatchman@yahoo.com ; Suzanne Rhodes ; Tom Ruple ; Tommy Boozer ;
Tony Bebber ; Van Hoffman

Sent: Wednesday, July 09, 2008 11:34 AM
Subject: In ref to July 14th Meeting: Comments Provided by Lake Murray Docks

Dear Mr. Ledlie,

We reviewed the information and comments provided by Lake Murray Docks
Inc/Windward Point Y acht Club (LMD), and it appears the information is not
within the scope of the Lake and Land Management Technical Working
Committee (L&LM TWC). TheL&LM TWC was formed and structured to
develop technical aspects of the Shoreline Management Plan (SMP) and the
permitting handbook for submittal to the Federal Energy Regulatory
Commission (FERC) for consideration. The concerns raised in comments
provided by LMD’s take issue with the implementation of the existing SMP
policies and SCE& G interpretations of those policies in making management
decisions. Additionally, FERC isthe regulatory entity tasked with ensuring that
the management decisions made by SCE& G are consistent with the existing
programs. These concerns you raise, and correctly point out, are philosophical
differences between LMD, SCE& G and the FERC.

The L&LM TWC was not formed to challenge existing decisions on the
implementation of the Shoreline Management Program or challenge FERC’s
rulings and enforcement of the SMP and docking polices. Further, we believe
these types of discussionsinthe L& LM TWC would derail the main objectives
of therelicensing. Therefore, being it is outside the scope of the relicensing and
in the interest of moving forward, we are denying your request to allocate time
inthe July 14 L& LM TWC to discuss these philosophical differences.

Should you believe you are being unfairly treated or that the Shoreline
Management Program is not being implemented correctly with respect to your
facility, we suggest you convene a meeting with SCE& G to discuss your
concerns. Should you not receive satisfaction at this level, we suggest you
contact the Division of Compliance at the FERC for further guidance and
options.
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We look forward to your continued participation onthe L& LM TWC.

Respectfully,
Alan Stuart
Senior Licensing Coordinator



From: Alison Guth

To: "Tim Vinson";
CcC: "tboozer@scana.com”;
Dave Anderson;
Subject: RE: Question
Date: Tuesday, January 17, 2006 4:52:45 PM
Hello Tim,

| am forwarding your email on to Tommy Boozer, although | believe | can answer
your question | will let the pro speak to that : ). Thanks, Alison

From: Tim Vinson [mailto:VinsonT@dnr.sc.gov]
Sent: Tuesday, January 17, 2006 4:43 PM

To: Alison Guth

Subject: Question

Hello Alison,

Not sure if you could help me or not on this one. In the ICD for Lake
Murray, there is a table "E-16: Marinas on Lake Murray." | think it was
also one of the sheets we got last week.

My question is; is this a listing of marinas that are considered part of the
FERC public access requirements? Or is this just a listing of marinas
around the lake?

Thanks for any help!
Tim Vinson-DNR
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