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APPENDIX A 
 

STAKEHOLDER CONSULTATION AND CORRESPONDENCE 
PART 2 



From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); Caleb Gaston (caleb.gaston@scana.com);
Chad Altman (altmankc@dhec.sc.gov); Charlene Coleman (cheetahtrk@yahoo.com); Chris Johnston
(JohnstonWC@gmail.com); Chuck Hightower (hightocw@dhec.sc.gov); David Eargle (eargleda@dhec.sc.gov);
Dick Christie (christied@dnr.sc.gov); Frank_Henning@nps.gov; Fritz Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis
(gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov); Hal Beard (BeardH@dnr.sc.gov); Henry
Mealing; J. Hagood Hamilton Jr. (jhamilton@scana.com); Jim Glover (gloverjb@dhec.sc.gov); Jon Durham
(jondurham@bellsouth.net); Kelly Kirven; Lorianne Riggin (RigginL@dnr.sc.gov); Malcolm Leaphart
(mwleapjr@att.net); Mark Caldwell (mark_caldwell@fws.gov); Mel Jenkins (greenpalmetto@yahoo.com); Pace
Wilber (Pace.Wilber@noaa.gov); rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy
mahan (rmahan@sc.rr.com); Ron Ahle; Rusty Wenerick (weneriwr@dhec.sc.gov); Sam Stokes
(stokess@dnr.sc.gov); Scott Castleberry (castlews@dhec.sc.gov); Scott Harder; Shane Boring; Steve Summer;
STUTTS, BRANDON G; Tom McCoy (thomas_mccoy@fws.gov); Wayne and Ginny Boland
(wayneboland@bellsouth.net)

Subject: Doodle Poll - WQFW RCG Meeting
Date: Friday, September 23, 2016 1:06:14 PM

Good afternoon,
 
We will be holding a Water Quality, Fish and Wildlife RCG meeting next month to discuss follow-up
items regarding downstream flow fluctuations.  Please follow the link to the doodle poll below to
cast your vote for the meeting time that works best with your schedule.  The meeting will be held at
the Lake Murray Training Center and is anticipated to be a half-day meeting.  Please respond to the

doodle poll by next Friday, September 30th.
 
http://doodle.com/poll/a26pda7bxhf66qdg
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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From: Kelly Kirven
To: Corbin Johnson (Corbin.Johnson@scana.com); Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI,

WILLIAM R; Bill Marshall (marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN,
AMY; btrump@scana.com; Caleb Gaston (caleb.gaston@scana.com); Charlene Coleman
(cheetahtrk@yahoo.com); Chuck Hightower (hightocw@dhec.sc.gov); Dick Christie (dchristie@comporium.net);
Edye Joyner; Erich Miarka (erich.miarka@gillscreekwatershed.org); Frank_Henning@nps.gov; Fritz Rohde
(Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov); Henry
Mealing; J. Hagood Hamilton Jr. (jhamilton@scana.com); Jay Maher; Jeff Carter (jmcarter00@sc.rr.com); Joe
Wojcicki; John Fantry (john@Fantrylaw.com); Jon Durham (jondurham@bellsouth.net); Karen Swank Kustafik
(kakustafik@columbiasc.net); Kelly Kirven; Lorianne Riggin (RigginL@dnr.sc.gov); Malcolm Leaphart
(mwleapjr@att.net); Mark Davis; Merrill McGregor (merrillm@scccl.org); Pace Wilber (Pace.Wilber@noaa.gov);
rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Robert
Stroud (StroudR@dnr.sc.gov); Rusty Wenerick (weneriwr@dhec.sc.gov); Scott Collins (secollins@scana.com);
Steve Summer; STUTTS, BRANDON G; tboozer@scana.com; Wayne and Ginny Boland
(wayneboland@bellsouth.net); William Hendrix (HendrixWB@dot.state.sc.us)

Subject: Doodle Poll - Lake and Land Management TWC Meeting
Date: Friday, September 23, 2016 1:14:49 PM

Good afternoon,
 
We will be holding a Lake and Land Management TWC meeting in November to finalize the Shoreline
Management Plans and Permitting Handbook.  Revised documents will be distributed prior to the
meeting for your review.  Please follow the link to the doodle poll to cast your vote for the meeting
time that works best with your schedule.  The meeting will be held at the Lake Murray Training

Center.  Please respond to the doodle poll by next Friday, September 30th.
 
http://doodle.com/poll/efdv786kxcrqfnz9
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY; Caleb Gaston
(caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Dick Christie (christied@dnr.sc.gov); Fritz
Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov);
Hal Beard (BeardH@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover (gloverjb@dhec.sc.gov); Jordan Johnson;
Karla Reece (Karla.Reece@noaa.gov); Kelly Kirven; Lorianne Riggin (RigginL@dnr.sc.gov);
rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Robert
Stroud (StroudR@dnr.sc.gov); Ron Ahle; Sam Stokes (stokess@dnr.sc.gov); Shane Boring; STUTTS, BRANDON
G; Tom McCoy (thomas_mccoy@fws.gov)

Subject: Final Fisheries TWC Meeting Notes - 9/1/16
Date: Thursday, September 29, 2016 11:39:53 AM
Attachments: 2016-09-01 Fisheries_TWC_notes Monticello Habitat Enhancements Final.pdf

Good morning,
 
Attached are the final notes from the Fisheries TWC meeting held on September 1, 2016.  These
notes will also be available at the project website, www.parrfairfieldrelicense.com.
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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ATTENDEES:      
 
Bill Argentieri (SCE&G)  Dick Christie (SCDNR) 
Ray Ammarell (SCE&G)  Bill Marshall (SCDNR) 
Brandon Stutts (SCANA)  Ron Ahle (SCDNR)  
Caleb Gaston (SCANA)  Fritz Rohde (NOAA) via conf. call 
Henry Mealing (Kleinschmidt)  Tom McCoy (USFWS) via conf. call 
Jordan Johnson (Kleinschmidt) 
    
 
 
These notes serve as a summary of the major points presented during the meeting and are not 
intended to be a transcript or analysis of the meeting. 
 
Henry opened the meeting with introductions and stated the purpose of the meeting was to review 
the Monticello Reservoir Habitat Enhancement Report and to finalize any Protection, Mitigation, 
and Enhancement (PM&E) measures associated with fluctuations of Monticello reservoir. Henry 
briefly reviewed the information presented in the Monticello Habitat Enhancement report and the 
origin of the proposed methodologies. Henry commented that SCE&G is no longer considering 
tree-felling as an enhancement type. Their primary concerns are: boater safety in the event a felled 
tree brakes away from the shoreline, numbers of trees available for felling in areas marked for 
enhancements, costs of continued maintenance over the course of the license. 
 
Ron commented that he is concerned with the methodologies presented for spawning enhancements. 
His primary concerns are related to the durability and longevity of the proposed “kiddie pools.” Ron 
asked if there were any documented reports of success using this methodology. Henry noted that 
there isn’t any documentation and that different ideas and materials for spawning enhancements are 
open for discussion. Dick voiced his approval of the deep water and nursery enhancement 
methodologies. He added that SCDNR could investigate tree felling, noting that he thinks that with 
DNR consultation, it could still be a feasible enhancement. The group returned discussions to the 
spawning enhancements. Ron suggested that test plots should be tried within the reservoir before 
full implementation. He noted that SCE&G should monitor the success of the test plots and report 
back to the TWC. 
 
Henry moved conversations over to the locations and types of structures proposed in the report. The 
group agreed with the proposed locations, with the caveat that SCDNR might want to fell trees in 
nursery areas. The group also approved the proposed structures for nursery and deepwater 
enhancements. Henry asked the group what they wanted in terms of timing of enhancement 
implementations. The group agreed that SCE&G should plan to install the proposed enhancements 
within 3 to 5 years after license issuance. Bill A. asked the group how to determine the success of 
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the structures. Henry recommended the use of underwater cameras. Dick added that you will see 
evidence of spawning in the spawning structures. 
 
Henry asked the group to discuss spawning enhancements in more detail to try and determine a 
plan. The group agreed that the spawning enhancements might not be completed in the 5 years after 
license issuance. Henry commented that the report recommended installing 120 of the proposed 360 
structures in the first year of the license and then monitoring for use. Henry suggested that the 
SCE&G should wait 2 years before revisiting the 120 structures and monitoring for use. Ron added 
that the structures should be monitored for structural integrity. There were concerns that the pools 
would not last the life of the license. Ray suggested that the group research manufacturers that 
produce materials intended for industrial use. The manufacturer could provide a materials list, 
allowing the group to estimate how long the pool will last. The group also concluded that the types 
of pools and mixtures of substrates used in the test plot should be varied in order to find the best 
combination and improve the chances for success. This can be addressed in revisions to the report. 
 
Henry asked the group what would be done if the spawning structures don’t work. Ron commented 
that the group should develop a contingency plan. Ray noted that if the 120 structure test plot fails, 
that will leave two-thirds of the budget to develop an alternative. Henry commented that the 
spawning enhancement portion of the PM&E will require an Adaptive Management Plan. Dick 
noted that the current approach is based on proven methods for spawning habitat enhancements 
used at the SCDNR hatcheries. The nursery and deepwater enhancements are both proven methods 
used across the US. Bill A. asked the group if the report should be amended to not suggest that 
every cove chosen for habitat enhancement should be included in the test plot. Dick noted that the 
adaptive management plan should state that the technical committee should determine which coves 
will be included in the test, allowing for flexibility in how the enhancements are implemented. 
 
Caleb and Brandon asked the group if alternative structures that are aluminum could be used as a 
replacement for the pools. This would remove concerns of structural integrity over time. They also 
asked if there was a critical depth of pea gravel required in the spawning structures. Dick replied 
that he will ask hatchery workers for their recommendations. Bill M. asked if the spawning habitat 
markers in the maps presented in the report correspond to the number shown in the enhancement 
locations column of the enhancements costing table. Jordan replied that they did not. The report 
notes that 8 coves around Monticello are being considered for spawning enhancements. The 
locations denoted in the maps are potential specific locations within those coves defined as 
spawning habitat during the TWC site visit in May. Ron suggested that the spawning structures be 
arranged differently in each cove, depending on the target fish species. Ron also suggested that the 
spawning structures include varying substrate size and types to correspond with the preferences of a 
target species. Caleb and Henry note that the group could develop a matrix of materials to help with 
varying spawning structure types and substrate types around the reservoir. This will help the group 
determine the most effective combination that can be used in the initial test phase and final 
installation of all of the spawning structures. The group decided that the primary agency involved in 
the technical committee for enhancement implementation post license will be SCDNR. The group 
suggested that these points be added in the draft AMP. 
 
The group briefly discussed potential permitting issues that may arise with the USACOE. Bill A. 
noted that any required permitting will be written into the PM&E measure. 
 
The meeting adjourned.  Action items from this meeting are listed below. 
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ACTION ITEMS: 
 


• Kleinschmidt will edit the report to include comments made during the meeting and will 
redistribute to the group for approval. – mid October 


• Kleinschmidt will edit the map figures included in the report to clarify spawning 
enhancement areas, as well as add an overview of the coves eligible for enhancements 
around Monticello Reservoir. – mid October 


• Kleinschmidt will develop a draft AMP for the PM&E Measure. - November 
• Dick will consult with hatchery workers on critical gravel depths and gravel size – mid 


October 
• Caleb and Brandon will develop a multi-year installation schedule for the proposed 


enhancements. – end of September 
• Ron will research references that support the proposed enhancement methodologies – mid 


October 







From: Gerrit Jobsis
To: Kelly Kirven; Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY; btrump@scana.com;
Caleb Gaston (caleb.gaston@scana.com); Charlene Coleman (cheetahtrk@yahoo.com); Chuck Hightower
(hightocw@dhec.sc.gov); Dick Christie (dchristie@comporium.net); Edye Joyner; Erich Miarka
(erich.miarka@gillscreekwatershed.org); Frank_Henning@nps.gov; Fritz Rohde (Fritz.Rohde@noaa.gov); Greg
Mixon (mixong@dnr.sc.gov); Henry Mealing; J. Hagood Hamilton Jr. (jhamilton@scana.com); Jay Maher; Jeff
Carter (jmcarter00@sc.rr.com); Joe Wojcicki; John Fantry (john@Fantrylaw.com); Jon Durham
(jondurham@bellsouth.net); Karen Swank Kustafik (kakustafik@columbiasc.net); Lorianne Riggin
(RigginL@dnr.sc.gov); Malcolm Leaphart (mwleapjr@att.net); Mark Davis; Merrill McGregor (merrillm@scccl.org);
Pace Wilber (Pace.Wilber@noaa.gov); rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com);
randy mahan (rmahan@sc.rr.com); Robert Stroud (StroudR@dnr.sc.gov); Rusty Wenerick
(weneriwr@dhec.sc.gov); Scott Collins (secollins@scana.com); STUTTS, BRANDON G; tboozer@scana.com;
Wayne and Ginny Boland (wayneboland@bellsouth.net); William Hendrix (HendrixWB@dot.state.sc.us)

Subject: RE: Final Downstream Navigational/Recreational Flow Assessments
Date: Thursday, September 29, 2016 5:50:33 PM
Attachments: AmericanRiversNavigationFlowsStudyComments20160929.pdf

Bill,
 
Pleased find attached American Rivers’ comments regarding the final Downstream Navigational Flow
Assessment Report and the Downstream Recreational Flow Assessment Report.
 
Gerrit
_____________________________________________
Gerrit Jöbsis, American Rivers
Senior Director, Conservation Programs
215 Pickens Street
Columbia, SC 29205
(O) 803.771.7114     (C) 803.546.7926

 
Rivers connect us. Show your support for clean water and healthy rivers at
www.AmericanRivers.org/Donate
 

From: Kelly Kirven [mailto:Kelly.Kirven@KleinschmidtGroup.com] 
Sent: Thursday, September 29, 2016 1:16 PM
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall
(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY;
btrump@scana.com; Caleb Gaston (caleb.gaston@scana.com); Charlene Coleman
(cheetahtrk@yahoo.com); Chuck Hightower (hightocw@dhec.sc.gov); Dick Christie
(dchristie@comporium.net); Edye Joyner; Erich Miarka (erich.miarka@gillscreekwatershed.org);
Frank_Henning@nps.gov; Fritz Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis; Greg Mixon
(mixong@dnr.sc.gov); Henry Mealing; J. Hagood Hamilton Jr. (jhamilton@scana.com); Jay Maher; Jeff
Carter (jmcarter00@sc.rr.com); Joe Wojcicki; John Fantry (john@Fantrylaw.com); Jon Durham
(jondurham@bellsouth.net); Karen Swank Kustafik (kakustafik@columbiasc.net); Kelly Kirven; Lorianne
Riggin (RigginL@dnr.sc.gov); Malcolm Leaphart (mwleapjr@att.net); Mark Davis; Merrill McGregor
(merrillm@scccl.org); Pace Wilber (Pace.Wilber@noaa.gov); rammarell@scana.com; Randy Mahan
(randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Robert Stroud (StroudR@dnr.sc.gov);
Rusty Wenerick (weneriwr@dhec.sc.gov); Scott Collins (secollins@scana.com); STUTTS, BRANDON G;
tboozer@scana.com; Wayne and Ginny Boland (wayneboland@bellsouth.net); William Hendrix
(HendrixWB@dot.state.sc.us)
Subject: Final Downstream Navigational/Recreational Flow Assessments
 
Good afternoon,
 
The final Downstream Navigational Flow Assessment Report and the Downstream Recreational Flow
Assessment Report (in the form of the Downstream Recreational Flow User Survey Memo) have
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September 29, 2016 


 


Mr. William R. Argentieri 


South Carolina Electric and Gas Company 


Mail Code A221 


220 Operations Way 


Cayce, SC 29033-3701 


 


Subject: Parr-Fairfield Hydroelectric Project (FERC No. 1894) 


Downstream Navigational Flow Assessment and Downstream Recreational Flow 


User Survey Memo-September 2016 


     


Dear Mr. Argentieri: 


 


American Rivers today received a copy of the September 2016 packet entitled 


“Downstream Navigational Flow Assessment and Downstream Recreational Flow User 


Survey Memo” which includes the final version of the downstream navigational flow 


assessment report (report) for the above project.  The final report continues to assert that 


navigation requirements can be achieved at flows that do not meet the state of South 


Carolina’s navigation criteria. As explained in our April 8, 2016 comments and 


recommendations regarding a draft version of the report (attached below), the state’s 


criteria set a clear mark for what flow is needed to meet navigation needs.  In this case, 


South Carolina Electric and Gas Company’s navigational flow study demonstrated that a 


flow of 1,000 cfs is needed to meet state navigation criteria.  We disagree with the 


report’s conclusion that flows of 500 cfs or 700 cfs which almost meet the state’s criteria 


would be sufficient to meet navigation requirements. 


 


American Rivers recommends that PM&E measures for the license application include a 


condition stating that a flow of at least 1,000 cfs will be provided by project operations to 


meet state navigation requirements.  We recognize that there will be periods of low 


inflow which will limit the ability of the project to provide releases of 1,000 cfs for 


navigation, and look forward to working with South Carolina Electric and Gas Company 


and other stakeholders to develop alterative downstream flow scenarios for such periods.  
 


Sincerely, 


 


 
Gerrit Jöbsis 


Senior Director 


 


cc:  SC Department of Health and Environmental Control 


 SC Department of Natural Resources  


 Recreation Technical Working Committee 
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April 8, 2016 


 


Mr. William R. Argentieri 


South Carolina Electric and Gas Company 


Mail Code A221 


220 Operations Way 


Cayce, SC 29033-3701 


 


Subject: Comments and Recommendations: Downstream Navigational Flow Assessment  


    Parr-Fairfield Hydroelectric Project (FERC No. 1894) 


 


Dear Mr. Argentieri: 


 


Ensuring downstream navigation and recreation needs are met through a new license for 


the Parr-Fairfield Hydroelectric Project is fundamental to American Rivers’ interests in 


this relicensing and for the future of the Broad River which is directly affected by project 


operations. We are a member of the Recreation Technical Working Committee, and 


participated in numerous meetings and the development of the study plan for assessing 


downstream flows to meet the state’s minimum standards for recreational navigation.  


American Rivers has reviewed the April 2016 Downstream Navigational Flow 


Assessment report and offer the following comments and recommendations. 


 


The flow assessment report clearly indicates that a flow of 1,000 cfs is needed to satisfy 


the State of South Carolina’s navigation requirements as a determined by state guidance 


(South Carolina Water Resources Commission 1988: Instream Flow Study Phase II: 


Determination of Minimum Flow Standards to Protect Instream Uses in Priority Stream 


Segments: A Report to the South Carolina General Assembly.  The Water Resources 


Commission is now part of the South Carolina Department of Natural Resources which 


has adopted this method for determining navigation flow requirements.)  


 


Despite the findings of the navigation assessment, the report recommends a flow of 500 


cfs for navigation requirements.  A flow of 500 cfs clearly does not meet the state’s 


criteria for determining minimum navigation flows.  We are baffled why the report 


recommends a flow which is clearly in conflict with the state’s method and study results.   


 


American Rivers recognizes that based on the findings of the Downstream Navigation 


Flow Assessment a flow of at least 1,000 cfs is needed to meet navigation requirements. 


We recommend that the report be changed to conclude that a 1,000 cfs flow, not a 500 cfs 


flow, is needed to meet navigation requirements.  
 


Sincerely, 


 







 


 
Gerrit Jöbsis 


Senior Director, Southeast Conservation 


 


cc:  SC Department of Health and Environmental Control 


 SC Department of Natural Resources  


 Recreation Technical Working Committee 
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been packaged together, along with the notes from the May 10th Recreation TWC meeting, into one
document which you will find attached to this email and on the Project website at
www.parrfairfieldrelicense.com.  This document will be included as part of the final record for this
relicensing. 
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com

 

http://www.parrfairfieldrelicense.com/
http://www.kleinschmidtusa.com/


From: Gerrit Jobsis
To: Kelly Kirven; Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); Brandon Kulik; BRESNAHAN, AMY; Caleb
Gaston (caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Dick Christie
(dchristie@comporium.net); Frank_Henning@nps.gov; Fritz Rohde (Fritz.Rohde@noaa.gov); Greg Mixon
(mixong@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover (gloverjb@dhec.sc.gov); Karla Reece
(Karla.Reece@noaa.gov); Kerry Castle (castlek@dnr.sc.gov); Ley, Amanda; Lorianne Riggin
(RigginL@dnr.sc.gov); Pace Wilber (Pace.Wilber@noaa.gov); rammarell@scana.com; Randy Mahan
(randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Ron Ahle; Rusty Wenerick
(weneriwr@dhec.sc.gov); Scott Harder; Shane Boring; STUTTS, BRANDON G; Tom McCoy
(thomas_mccoy@fws.gov)

Subject: RE: Draft Instream Flow TWC meeting notes
Date: Monday, October 17, 2016 11:42:52 AM
Attachments: American Rivers comments- 2016-09-27 DRAFT Instream Flow_TWC_notes to TWC (2016-10-11).pdf

Kelly,
 
Please find attached American Rivers’ recommended edits to the meeting notes which are in redline
form.  I also want to emphasize that while instream flow study results were presented by SCE&G and
KA as 75% of the maximum weighted usable area, American Rivers, nor any other party to my
knowledge, has agreed that 75% WUA is an appropriate measure for determining habitat goals or
related flow recommendations.
 
I look forward to tomorrow’s meeting.
 
Gerrit
_____________________________________________
Gerrit Jöbsis, American Rivers
Senior Director, Conservation Programs
215 Pickens Street
Columbia, SC 29205
(O) 803.771.7114     (C) 803.546.7926

 
Rivers connect us. Show your support for clean water and healthy rivers at
www.AmericanRivers.org/Donate
 

From: Kelly Kirven [mailto:Kelly.Kirven@KleinschmidtGroup.com] 
Sent: Wednesday, October 12, 2016 9:20 AM
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall
(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); Brandon Kulik; BRESNAHAN,
AMY; Caleb Gaston (caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Dick Christie
(dchristie@comporium.net); Frank_Henning@nps.gov; Fritz Rohde (Fritz.Rohde@noaa.gov); Gerrit
Jobsis; Greg Mixon (mixong@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover (gloverjb@dhec.sc.gov);
Karla Reece (Karla.Reece@noaa.gov); Kelly Kirven; Kerry Castle (castlek@dnr.sc.gov); Ley, Amanda;
Lorianne Riggin (RigginL@dnr.sc.gov); Pace Wilber (Pace.Wilber@noaa.gov); rammarell@scana.com;
Randy Mahan (randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Ron Ahle; Rusty
Wenerick (weneriwr@dhec.sc.gov); Scott Harder; Shane Boring; STUTTS, BRANDON G; Tom McCoy
(thomas_mccoy@fws.gov)
Subject: Draft Instream Flow TWC meeting notes
 
Good morning,
 
Attached are the draft notes from the Instream Flow TWC meeting, held on September 27, 2016. 

Please review and have comments or edits back to me by Wednesday, October 26th.
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ATTENDEES:      


 


Bill Argentieri (SCE&G)   Bill Marshall (SCDNR) 


Ray Ammarell (SCE&G)   Dick Christie (SCDNR) 


Caleb Gaston (SCANA)   Ron Ahle (SCDNR) 


Mike Mosley (SCANA)   Tom McCoy (USFWS) 


Brandon Stutts (SCANA)   Gerrit Jobsis (American Rivers) 


Randy Mahan (SCANA)   Bill Stangler (Congaree Riverkeeper) 


Shane Boring (Kleinschmidt)   Alex Pellet (SCDNR) via conf. call 


Henry Mealing (Kleinschmidt)  Fritz Rhode (NOAA) via conf. call 


Jordan Johnson (Kleinschmidt)  Brandon Kulik (Kleinschmidt) via conf. call 


 


 


 


These notes serve as a summary of the major points presented during the meeting and are not 


intended to be a transcript or analysis of the meeting. 


 


Henry opened the meeting with introductions and a brief overview of the agenda and meeting goals. 


The goal of the meeting was to review the Parr Downstream Flow IFIM Study results, seek 


agreement on the results, and begin discussions of the potential minimum flow range that should be 


considered. The group was given handouts of the Wetted Usable Area (WUA) results from 


PHABSIM and 2D model runs to review.  


 


Shane noted that, with the exception of Study Site 2 (west channel), the WUA tables had been 


revised to include the additional flow increments requested by SCDNR.  Shane reminded all 


attendees that the goal of the IFIM study is to balance hydropower operations and aquatic habitat. 


He recommended that the group initially focus on putting boundaries around a flow range for 


minimum flow discussions. Ron commented that the group should carefully consider the study 


results before considering what is practical in relation to project operations. Caleb commented that 


the group should always keep project limitations in consideration when discussing the results as to 


not discuss flows/scenarios that aren’t possible. Gerrit stated that he was expecting a habitat 


duration and/or dual flow analyses but did not see these items in the report. Shane said that the 


group should discuss and approve the raw WUA vs flow relationships contained in the PHABSIM 


model runs prior to discussions about next steps, which then could include the habitat duration 


and/or dual flow analyses. Gerrit noted that habitat duration is a very important aspect in making a 


minimum flow recommendation.  Gerrit also provided the group with a brief explanation, noting 


that habitat duration allows the WUA data to be analyzed based on how often different by using the 


flows that occur most often at the Project. Brandon K. commented that the group should discuss and 


specify timeframes addressed in any duration analysis; annual/monthly vs. seasonal vs. periods of 


low flow. Shane added that due to the large of WUA output for the various species and lifestages, 
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the group also needs to discuss “driver” species or study sites as to narrow down the dataset for any 


additional analysis. 


 


Shane opened a PowerPoint presentation outlining the IFIM study. Reach 1 of the study is located 


from Parr Dam to the downstream end of Hampton Island. Reach 2 of the study is located from the 


downstream end of Hampton Island to the downstream end of the Bookman Island complex. These 


study reaches are primarily influenced by the Project with little inflow from tributaries. The only 


tributary of note is Little River, located just upstream of Bookman Island. Shane gave a brief 


overview of each study site, including their locations and characteristics. Shane made a special note 


of study site 9, located at Huffman Island, as it was originally slated for 2-D modeling. He 


explained that the TWC decided 2-D modelling of study site 10 (Bookman Island) would be 


sufficient and any flow recommendations would be verified by a site visit to study site 9.  


 


Shane moved on to explain how the east and west channels below the dam, separated by Hampton 


Island, were analyzed. The west channel had its own calibration flows and was analyzed separately 


from the rest of the reach. The east channel, which encompasses all flow passed through the 


powerhouse, followed the 400, 2000, 6000 cfs calibration flows conveyed throughout the rest of the 


study area. Shane also gave a brief overview of the fish passage analysis completed as part of the 


IFIM study. Shane wrapped up his overview of the study by providing a table illustrating the target 


species, lifestage, Habitat Suitability Curve (HSC) sources, and guilds assigned during study 


scoping. He noted that recent comments from SCDNR were incorporated into the table. Brassy 


jumprock and robust redhorse were changed to the “deep fast; shallow fast” guild. Shane also 


explained one change made to HSC source data for smallmouth bass included data from a study in 


Deerfield River in MA. 


 


Shane moved discussions over to the study results for each study site.  


 


West Channel (study sites 1,2 and 4). The group started with discussions of site 1 in the upper 


West Channel. Shane explained the elevation data used to analyze pool volumes in study site 1; 


including DEM data collected by Glenn Associates, ADCP data collected by Watercube, and point 


elevations collected by Kleinschmidt and Glenn Associates. Henry also provided a brief discussion 


of methods and data collected during the 2016 West Channel Water Quality. He explained how 


those data will be used in ongoing discussions of conditions at Study Site 1. Shane wrapped up the 


West Channel IFIM results with a review of study site 4. He explained that the site was a “wetted 


perimeter” transect that is backwatered somewhat buy flow from the east channel, and showed the 


group the results of the analysis. 


 


Shane then moved the group into discussions of the east channel and Reach 2 study sites.  


 


East Channel  


Study Site 3 is located immediately downstream of the Parr powerhouse. Shane noted the site has 


higher velocities and therefore the “slow” guilds and species returned poor results. Ron noted that 


the WUA table for study site 3 contained multiple flows that had 100% of available habitat. Shane 


explained that this was simply rounding by Microsoft Excel and that edits would be made to the 


tables. The group briefly discussed why the site was given the moniker “sucker city”. Ron explained 


that this is a result of observations made during electrofishing efforts in the area for robust redhorse 


spawning grounds.  
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Study Site 5. Shane gave a brief overview of the results, explaining that this site was deeper. Gerrit 


asked if it is known how water partitions into the east and west channels. Henry said that most of 


the flows from the powerhouse move down the east channel and that water released through the 


spillway gates moves to both channels (especially dependent upon which gates are releasing). The 


2016 West Channel Water Quality Study should provide additional understanding of this 


relationship. Study site 6 results showed that optimal WUA ranges between 1,000-1,500 cfs for 


most of the species/guilds. Shane explained that the small “bumps” seen in the WUA curves at 


5,000 cfs are artifacts of the hydraulic model. The group noted a few errors in the WUA tables that 


will be corrected. Dick noted that he would like to review the report again with any edits resulting 


from the meeting. Henry replied that the report and WUA tables would be redistributed to the group 


for review.  


 


Downstream study sites 


 


Shane returned discussions to study site 6 by asking Ron to give a brief review of why the site was 


chosen for analysis. Ron commented that the site is a slate belt run with deeper pockets that is very 


important to the smallmouth bass fishery as it offers some of the best smallmouth bass fishing 


habitat in the river. He noted that the site also provides cover and habitat for juveniles in the 


shallower areas. Shane added that this site represents a situation where smallmouth bass could be a 


“driver” species when evaluating a minimum flow.  


 


Study site 7 WUA peaks around 600-1,200 cfs. Shane also briefly mentioned that this site 


contained two passage points that were analyzed for fish and navigational passage.  


 


Study site 8 (Haltiwanger Island) peak WUA values occur between 500-1,500 cfs. Shane explained 


that there was one transect located in each channel around the island; each one was independently 


modeled. Shane pointed out “fluctuations” in the WUA curves, explaining that this resulted from 


combining the PHABSIM results for each transect into one graph for analysis. He mentioned that 


higher flows were likely needed to provide the most habitat at this site. This is a result of the very 


wide and shallow nature of the western channel. Study site 8 was the final site analyzed using 


PHABSIM. Gerrit commented that this site could be good for assessing seasonal and interannual 


flows, explaining that the project lends itself to providing more water during high flow years. Henry 


commented that while this is true, SCE&G will need an “or inflow” component with any minimum 


flow recommendation. Ray A. added that this should already be happening as Parr does not store 


any water. High flow years should be reflected in the flow record. Ron commented that if seasonal 


flows might be considered for a minimum flow recommendation, the group needs to be sure and 


consider all the different species if spawning seasons will be used. 


 


Study site 10 (the Bookman Island complex). Shane explained that it was modeled with the 


program River2D due to the complexity of the reach including multiple channel bifurcations and 


patches of habitat. He explained that elevations throughout the reach were collected using a 


combination of methods. Elevation data were first collected during a flyover of the area using 


georeferenced aerial photogrametry methods during low flows (400-600 cfs) in December 2014. 


These data were supplemented with additional field data collections with survey grade GPS. These 


elevation data were the basis for the River2D analysis. Shane broke down the WUA results, noting 


that the peaks tend to be around 1,000 cfs, with smallmouth bass peaking around 3,000 cfs.  


 







 


 


  Page 4 of 8  


Gerrit asked the group how the study sites should be weighted based on the varying analysis 


methods (1D/PHABSIM vs. River2D). Shane and Brandon K. explained that results could be 


weighted according to river linear length or they could not be weighted at all (these are the 


representative reach vs. critical habitat approaches). Shane added that results presented for each 


study site are standardized at WUA per 1,000 linear feet of stream, so study sites can be compared 


regardless of their length differences. The group noted that the WUA results could be also be 


weighted utilizing the results of the Mesohabitat mapping assessment, if the representative reach 


approach is chosen. 


 


Zone of Passage 


Shane reminded the group of the fish passage portion of the IFIM analysis. He gave the group an 


overview of the results noting the flows required to meet the passage criteria. The ledge at study site 


7 meets fish passage criteria at 500 cfs. The ledge upstream of Bookman Island meets the criteria at 


700 cfs. Shane summarized that most sites experience optimum WUA between 800 and 1,200 cfs.  


 


Discussion of further analysis 


Shane explained to the group that he would like to take the results presented to the group and 


discuss driver species and sites individually. Gerrit asked if the sites could be prioritized by 


effectiveness suitability for species. He explained that he would like to see WUA comparisons by 


species across multiple sites, in addition to rather than WUA comparisons by site across multiple 


species. Ray displayed flow duration curves (FDC) to the group that were developed utilizing a 


prorated inflow dataset used by the Project Operations Model. The group reviewed monthly flow 


duration curves, noting the 90% and 50% exceedance flows. Henry explained that he wanted the 


group to see these in response to Gerrit’s comment about analyzing the WUA data in light of what 


flows are available in the river. The group broke for lunch, planning to have a workshop session in 


the afternoon to narrow down driver species and flow ranges to be addressed in any further analysis. 


 


Workshop session 


The group opened up the “workshop” session after lunch by constructing a calendar with the flows 


from the FDC review (Appendix A). They added bio-periods to the calendar based on species/guilds 


of importance. During the “workshop” session, Gerrit offered up a suggestion for how to analyze 


the WUA data by species rather than study site. He created an example table using the American 


Shad WUA from each study site (Appendix A). The group approved of Gerrit’s suggestions, and 


created similar tables for adult smallmouth bass and robust redhorse/deep-fast guild. The tables 


allowed the group to rank/prioritize the study sites based on the available WUA. Gerrit noted that 


this way of presenting the data will allow the group to best identify target flows that will provide 


75% of WUA. 


 


After the workshop session, the group returned to the tables for discussion. Henry and Shane asked 


the group if there were priority species or study sites that the group is considering. Ron and Gerrit 


identified American shad, robust redhorse, and adult smallmouth bass as priority species. Ron 


added that smallmouth bass continues to be an important fishery for the SCDNR. Ron also pointed 


out that while study site 3 offers unique habitat for suckers not found in other parts of the river, it 


shouldn’t take precedence over downstream study sites when evaluating for minimum flow. Since it 


is close to the powerhouse, conditions there remain relatively stable no matter the flow.  


 


Henry provided a recap of what the TWC discussed in the meeting. He noted that the WUA tables 


will be presented by species rather than by study site. He noted that the group will need to continue 


Comment [GJ1]: .While instream flow study 
results were presented by SCE&G and KA as 75% of 
the maximum weighted usable area, American 
Rivers, nor any other party to my knowledge, has 
agreed that 75% WUA is an appropriate measure for 
determining habitat goals or related flow 
recommendations. 
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to narrow the flow ranges discussed in order to start establishing minimum flow recommendations. 


He also noted that SCE&G would like to have 3 or less seasonal minimum flows in a year. 


 


Seasonal Flow Targets 


Caleb G. asked the group if they could identify periods of time where they would like to see certain 


minimum flows (i.e. bio-periods). He noted that this doesn’t require a particular flow 


recommendation, just a general description such as low, medium, and high. The group referred back 


to the calendar produced during the “workshop” session. The group considered the exceedance 


flows provided by the inflow flow duration curves and the time periods identified that are of 


importance to the various species and guilds. They identified a period of “high” minimum flows 


starting February 15
th


 and extending until May 15
th


 or 30th depending on river conditions. The 


minimum flow would then drop back to a “medium” flow through June 30
th


. The “low” minimum 


flow period would extend until November 30
th


 and then returning to “medium” flows until the 


following February 15
th


. The flow periods are illustrated in the attached tables. Henry asked the 


group if they could identify potential flows they would like to apply to the “low, medium, and high” 


flow periods. After clearly explaining that additional information (i.e. habitat duration) and analysis 


(i.e. dual flow) were needed before final recommendations could be made, Gerrit One stakeholder  


recommended for discussion purposes 2,500 cfs for the “high” period, 1,800 for the “medium” 


period, and 1,200 for the “low” period. SCE&G identified 2,000 cfs for the “high” flow, 1,300 cfs 


for the “medium” flow, and 700 cfs for the “low” flow period. Henry encouraged the other 


stakeholders and agencies to provide specific flows as this issue is resolved. 


 


Habitat Duration 


The group turned discussions back to the habitat duration analysis. Gerrit reiterated that applying 


the flow duration data to the WUA data would allow the group to make a flow recommendation that 


best benefits aquatic habitat. He noted that the analysis will also provide the group with more 


information to identify time periods that should be grouped into the low, medium, and high 


minimum flow periods. Brandon commented that completing the flow duration analysis can be 


accomplished utilizing existing data presented during the meeting.  


 


Ray and Bill A. reiterated to the group that it’s important to consider plant operations when 


recommending minimum flows. Ray explained that SCE&G currently calculates minimum flow as 


inflow minus evaporative loss. He added that current maximum evaporative loss is 118 cfs; 


however, this will increase to 180 cfs when the new nuclear units begin operating. SCE&G needs 


enough room between inflows and minimum flow requirement to account for these variables. 


SCE&G will review how inflows are currently calculated to ensure they are not overestimating. 


They will also review their compliance records to identify times where they struggled with 


maintaining minimum flows and see if the suggested flow ranges fit with their capabilities. 


 


Brandon K. asked the group if there were species or guilds currently being analyzed that can be 


removed from future analyses. Ron recommended that the shallow-slow guild be removed. Gerrit 


added that the group most discussed robust redhorse, American shad, smallmouth bass, and the 


deep-fast guild during the “workshop” discussions. 


 


Dual Flow analysis 


Bill A. asked the group if the dual flow analysis still needed to be considered. Shane asked if, with 


the emphasis put on the habitat duration analysis, the dual flow analysis was still the best tool. 


Henry noted that the findings from the Downstream Flow Fluctuation Group could replace the dual 
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flow analysis. He added that the TWC could incorporate the IFIM data into recommendations to 


SCE&G on an operational band for them to try and stay between while operating the project. He 


noted that this could be included in an adaptive management plan and would provide a way for 


SCE&G to evaluate how they are managing downstream fluctuation flows while benefitting aquatic 


habitat. Gerrit replied that he is willing to suspend a dual flow analysis until after the results of the 


habitat duration analysis is presented. He explained that the dual flow analysis may provide a means 


of quantifying the effects of large spill events and offers a way to mitigate later. 


 


The group discussed an operational band for Parr. Gerrit and Henry explained that there would be a 


target release for the project with an upper and lower band. There wouldn’t be any penalty for 


operating below or above the target flow, as long as the project operated within the band. This could 


provide a means to mitigate instances where there are peaks and valleys created within the 


hydrograph by Project operations. Henry reiterated that this would be a means for the group to 


evaluate the success of SCE&G’s operational changes to address project influenced flow 


fluctuations. Henry also reminded the group that they should consider low inflow protocols as part 


of their recommendations. Gerrit added that an operational band is about providing a buffer for 


project operations. He provided an example to the group. . If theThe minimum flow could be is 


1,200 cfs,  if inflow were at or above the target flow would be 1,500 cfs. If inflows drop below 


1,500 cfs, the minimum flow cwould, for example, drop to 1,000 cfs to allow for operational needs. 


Gerrit added that an operational band would allow for flexibility during low inflow periods, while 


also providing an opportunity for flows to be higher than a prescribed minimum flow requirement 


when there were higher inflows. 


 


Gerrit asked if the group was still considering stabilization flows during spawning periods. Bill 


replied that it is still being considered, and will be addressed in the next Downstream Flow 


Fluctuations TWC meeting in October. 


 


The meeting adjourned.  Action items from this meeting are listed below. 


 


 


  


ACTION ITEMS: 


 


 Kleinschmidt - prepare meeting notes 


 Kleinschmidt - increase detail of higher range of flows for Study Site 2 


 Kleinschmidt - edit errors identified in the WUA table percentages 


 Kleinschmidt - edit WUA tables and curves. Data by species/guild rather than study site. 


 SCE&G - review how inflow is calculated by the operators, ensure not overestimating 


 SCE&G - review compliance records to establish times where maintaining minimum flows 


were an issue. See if the TWC’s suggested flow ranges match up with capabilities. 


 Kleinschmidt - remove Shallow-Slow guild from list for further analyses 


 All TWC Members -  provide recommendations for upper and lower operational limits 


based on WUA tables 


 Kleinschmidt - prioritize transects based on mesohabitat data 


 Kleinschmidt -  develop habitat duration curves   
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Workshop Attachments 
American Shad 


Transect 
75% WUA Flows 


(cfs) 


WUA 


Units 
Rank 


SS3 750-7,000 238k-294k 5 


SS5 200-2,500 61k-79k 6 


SS6 700-6,000 244k-309k 4 


SS7 700-10,000 283k-373k 3 


SS8 1,750-10,840 618k-791k 1 


SS10 800-20,000 398k-524k 2 


 


Deep Fast/Robust Redhorse 


Transect 
75% WUA Flows 


(cfs) 


WUA 


Units 
Rank 


SS3 2,600-5,000 188k-244k 1 


SS5 500-1,150 32-43k 4.5 


SS6 3,000-4,000 146-163 2 


SS7 1,200-3,000 34-42 5 


SS8 5,000-10,800 67-90 3 


SS10 1,500-4,000 32-42 5 


 


Smallmouth Bass Adult 


Transect 
75% WUA Flows 


(cfs) 


WUA 


Units 
Rank 


SS3 1,200-4,500 96-128 5 


SS5 400-3,500 67-89 6 


SS6 1,200-6,000 220-293 3 


SS7 600-3,000 196-261 4 


SS8 2,500-7,180 341-455 2 


SS10 2,500-7,000 387-516 1 
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  Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 


90% Exceedance 2,435 2,571 3,365 2,978 2,036 1,368 1,045 771 865 1,083 1,235 1,979 


50% Exceedance 5,000   6,000 5,000 3,750 3,000 2,500 2,250 2,160 2,300 3,000 4,400 


    D/F AMS AMS AMS juv (shallow, fast)               


        RRH RRH               


        SMB (spawn) SMB (spawn fry) SMB (juv/fry)             


          RBS (spawning) RBS (spawn/fry) RBS (fry/juv)           


        Striped Bass Striped Bass               


    


          


  


  2/15   5/15 or 31       6/30       11/30 


    │                        │               


FLOW Medium High Flow                 Medium Flow 


  


Low Flow 


       


 


Stakeholder -2,500               Stakeholder -1,800 


  


Agency-1,200 


  


  


    


 


SCEG-2,000              SCEG-1,300 


  


SCEG-700 


  


  


                          


 







 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com

 

http://www.kleinschmidtusa.com/


From: Gerrit Jobsis
To: Alison Jakupca; Bill Argentieri (bargentieri@Scana.com); AMMARELL, RAYMOND R; Beth Trump; MCCARTHA,

BRANDON; STUTTS, BRANDON G; caleb.gaston@scana.com; Randy Mahan; ADAMS, JOHN DANIEL; Bill Marshall;
Dick Christie; Henry Mealing; Kelly Kirven; Jeff Carter (jmcarter00@sc.rr.com); William Hendrix
(HendrixWB@dot.state.sc.us)

Subject: RE: Draft Meeting Notes: 10-06-16 Parr Hydroelectric Project - Recreation TWC Meeting
Date: Tuesday, October 18, 2016 5:09:42 PM

Thanks Alison.
 
We discussed that a ramp for motorized boats would not be a good fit for the Enoree Bridge access
area and that access for non-motorized boats such as a step down facility was the priority.  The
notes include both a ramp and a step down as possibilities.  As far as I am concerned, we can drop
the need for a ramp for motorized boats at this site.   
 
Gerrit
_____________________________________________
Gerrit Jöbsis, American Rivers
Senior Director, Conservation Programs
215 Pickens Street
Columbia, SC 29205
(O) 803.771.7114     (C) 803.546.7926

 
Rivers connect us. Show your support for clean water and healthy rivers at
www.AmericanRivers.org/Donate
 

From: Alison Jakupca [mailto:Alison.Jakupca@KleinschmidtGroup.com] 
Sent: Tuesday, October 18, 2016 4:29 PM
To: Bill Argentieri (bargentieri@Scana.com); AMMARELL, RAYMOND R; Beth Trump; MCCARTHA,
BRANDON; STUTTS, BRANDON G; caleb.gaston@scana.com; Randy Mahan; ADAMS, JOHN DANIEL; Bill
Marshall; Dick Christie; Gerrit Jobsis; Henry Mealing; Kelly Kirven; Jeff Carter (jmcarter00@sc.rr.com);
William Hendrix (HendrixWB@dot.state.sc.us)
Subject: Draft Meeting Notes: 10-06-16 Parr Hydroelectric Project - Recreation TWC Meeting
 
Good Afternoon All,
 
Attached are the draft meeting notes from the 10-06-16 Recreation TWC Meeting.  Please have any

edits or additions to the draft notes back to me by Wednesday, October 26th so that I may issue the
notes as final.  Thanks and hope that everyone is having a great week, Alison
 
 
 
Alison Jakupca
Project Regulatory Coordinator

Office:  803 462 5628
Mobile: 864 906 4119
www.KleinschmidtGroup.com
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From: Alison Jakupca
To: Jeffrey Carter
Cc: Bill Argentieri (bargentieri@Scana.com); AMMARELL, RAYMOND R; Beth Trump; MCCARTHA, BRANDON;

STUTTS, BRANDON G; caleb.gaston@scana.com; Randy Mahan; ADAMS, JOHN DANIEL; Bill Marshall; Dick
Christie; Gerrit Jobsis (gjobsis@americanrivers.org); Henry Mealing; Kelly Kirven; William Hendrix
(HendrixWB@dot.state.sc.us)

Subject: RE: Draft Meeting Notes: 10-06-16 Parr Hydroelectric Project - Recreation TWC Meeting
Date: Wednesday, October 19, 2016 4:32:00 PM

Mr. Carter,
 
SCE&G is looking into the length of Parr Reservoir and will correct it in the final license application. 
The discussion regarding this distance, along with other discussions not relating to the Recreation
Plan, were not included in the meeting summary, as they didn’t pertain to the topic at hand. 
Nevertheless, thank you for your comments.  Your email, along with the others received through this
process, will be included in the FERC record for the relicensing.  Alison
 

From: Jeffrey Carter [mailto:jmcarter00@sc.rr.com] 
Sent: Wednesday, October 19, 2016 10:20 AM
To: Alison Jakupca <Alison.Jakupca@KleinschmidtGroup.com>
Cc: Bill Argentieri (bargentieri@Scana.com) <bargentieri@Scana.com>; AMMARELL, RAYMOND R
<RAMMARELL@scana.com>; Beth Trump <btrump@scana.com>; MCCARTHA, BRANDON
<BRANDON.MCCARTHA@scana.com>; STUTTS, BRANDON G <BSTUTTS@scana.com>;
caleb.gaston@scana.com; Randy Mahan <rmahan@sc.rr.com>; ADAMS, JOHN DANIEL
<JOHN.ADAMS@scana.com>; Bill Marshall <marshallb@dnr.sc.gov>; Dick Christie
<ChristieD@dnr.sc.gov>; Gerrit Jobsis (gjobsis@americanrivers.org) <gjobsis@americanrivers.org>;
Henry Mealing <Henry.Mealing@KleinschmidtGroup.com>; Kelly Kirven
<Kelly.Kirven@KleinschmidtGroup.com>; William Hendrix (HendrixWB@dot.state.sc.us)
<HendrixWB@dot.state.sc.us>
Subject: Re: Draft Meeting Notes: 10-06-16 Parr Hydroelectric Project - Recreation TWC Meeting
 
Alison, did not see our discussion about the distance of the Parr Reservoir. The 15 mile versus
13 mile distance was going to be addressed by SCE&G as I recall. This was part of the
conversation concerning DNRs defining Parr Reservoir as the dam to SC Hwy. 34.

Sent from my iPhone

On Oct 18, 2016, at 4:28 PM, Alison Jakupca <Alison.Jakupca@KleinschmidtGroup.com>
wrote:

Good Afternoon All,
 
Attached are the draft meeting notes from the 10-06-16 Recreation TWC Meeting. 
Please have any edits or additions to the draft notes back to me by Wednesday,

October 26th so that I may issue the notes as final.  Thanks and hope that everyone is
having a great week, Alison
 
 

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=f9bd9a72c4b1414fbc145329a54d971f-Alison Jaku
mailto:jmcarter00@sc.rr.com
mailto:bargentieri@Scana.com
mailto:RAMMARELL@scana.com
mailto:btrump@scana.com
mailto:BRANDON.MCCARTHA@scana.com
mailto:BSTUTTS@scana.com
mailto:caleb.gaston@scana.com
mailto:rmahan@sc.rr.com
mailto:JOHN.ADAMS@scana.com
mailto:marshallb@dnr.sc.gov
mailto:ChristieD@dnr.sc.gov
mailto:ChristieD@dnr.sc.gov
mailto:gjobsis@americanrivers.org
mailto:Henry.Mealing@KleinschmidtGroup.com
mailto:Kelly.Kirven@KleinschmidtGroup.com
mailto:HendrixWB@dot.state.sc.us
mailto:HendrixWB@dot.state.sc.us
mailto:Alison.Jakupca@KleinschmidtGroup.com


From: Gerrit Jobsis
To: Kelly Kirven; Bill Marshall (marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); Dick Christie

(dchristie@comporium.net); Dick Christie (christied@dnr.sc.gov); Fritz Rohde (Fritz.Rohde@noaa.gov); Rusty
Wenerick (weneriwr@dhec.sc.gov); Tom McCoy (thomas_mccoy@fws.gov); Charlene Coleman
(cheetahtrk@yahoo.com); Ron Ahle

Cc: Henry Mealing; ARGENTIERI, WILLIAM R; Caleb Gaston (caleb.gaston@scana.com); rammarell@scana.com;
randolph.mahan@scana.com; randy mahan (rmahan@sc.rr.com)

Subject: RE: Downstream Fluctuation Flows Meeting - Agency Requests
Date: Thursday, October 20, 2016 2:46:27 PM
Attachments: AmerianRiversCommentsParr Downstream Flow TWC Requests 10-18-16 - 10-20.docx

Kelly,
 
Thanks for the good summary.  American Rivers’ comment is in the attached.
 
 
Gerrit
_____________________________________________
Gerrit Jöbsis, American Rivers
Senior Director, Conservation Programs
215 Pickens Street
Columbia, SC 29205
(O) 803.771.7114     (C) 803.546.7926

 
Rivers connect us. Show your support for clean water and healthy rivers at
www.AmericanRivers.org/Donate
 

From: Kelly Kirven [mailto:Kelly.Kirven@KleinschmidtGroup.com] 
Sent: Thursday, October 20, 2016 11:59 AM
To: Bill Marshall (marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); Dick Christie
(dchristie@comporium.net); Dick Christie (christied@dnr.sc.gov); Fritz Rohde (Fritz.Rohde@noaa.gov);
Gerrit Jobsis; Rusty Wenerick (weneriwr@dhec.sc.gov); Tom McCoy (thomas_mccoy@fws.gov); Charlene
Coleman (cheetahtrk@yahoo.com); Ron Ahle
Cc: Henry Mealing; ARGENTIERI, WILLIAM R; Caleb Gaston (caleb.gaston@scana.com);
rammarell@scana.com; randolph.mahan@scana.com; randy mahan (rmahan@sc.rr.com); Kelly Kirven
Subject: Downstream Fluctuation Flows Meeting - Agency Requests
 
Good morning,
 
At our meeting on Tuesday, stakeholders made two requests of SCE&G regarding Project operations
during spawning periods.  The attached document details these two requests.  Please review the
document, and verify that SCE&G has recorded the requests accurately.  If corrections or additional
explanation is warranted, please edit the document accordingly.
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
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Downstream Fluctuation TWC Meeting

TWC Stakeholders requested:

During the spawning periods listed below, the Parr Project operation goal is for Inflow (summary of Carlisle, Tyger, and Enoree gages) to equal Outflow (Alston gage). The TWC would like project operations to lessen or remove Fairfield “spikes”.

· Shortnose sturgeon spawning – for 14 days during the last two weeks in March (March 15-March 31), SCE&G is being asked to greatly regulate or remove effects of FFPS operations (generating and pumping) from Parr Shoals dam discharge, however, FFPS may be used for reserve purposes and when project inflow is less than hydraulic capacity of Parr Shoals powerhouse.  SCE&G will determine how to remove Fairfield effects.



· Striped bass, American shad, and Robust redhorse (and other species) spawning – during April 1st-May 10th – establish two 7-day blocks, determined annually by a technical team.  SCE&G is being asked to control discharge from Parr Shoals dam to match inflow.  During this period, FFPS may operate normally (generate and pump) to meet daily demands and reserve purposes without restrictions.

Comment:  SCE&G would like to know how this second “two 7-day” period is different from what we have been discussing as reductions to the discharge fluctuations for the rest of the year?  SCE&G has proposed to find ways to reduce excess inventory releases, give System Control operation of two crest gates via installation of a camera, and potentially increasing the hydraulic capacity of the Parr Shoals development through generator upgrades - while not limiting FFPS operations.  Is the desire of the TWC to only implement the inventory release and crest gate control during these two weeks and not during the rest of the year?  Or is the TWC desire for some higher level of control during these two weeks? We just want to make sure we understand clearly what the request is before our discussions with SCE&G System Control and Management.

[bookmark: _GoBack]American Rivers’ goal is the latter – a  higher level of control during these two week periods to benefit spawning conditions in the Broad River and the Congaree River.



From: Thomas McCoy
To: Kelly Kirven
Cc: Bill Marshall; Bill Stangler; Dick Christie; Dick Christie; Gerrit Jobsis; Rusty Wenerick; Charlene Coleman; Ron

Ahle; Henry Mealing; ARGENTIERI, WILLIAM R; Caleb Gaston; rammarell@scana.com;
randolph.mahan@scana.com; randy mahan; Fritz Rohde - NOAA Federal

Subject: RE: Downstream Fluctuation Flows Meeting - Agency Requests
Date: Monday, October 24, 2016 7:04:31 AM

It seems to be fine with the FWS.
 
Thank you for your help.
Tom McCoy
Field Supervisor/FERC Coordinator
Department of the Interior - U.S. Fish and Wildlife Service
South Carolina Ecological Services Field Office
176 Croghan Spur Road, Suite 200
Charleston, South Carolina 29407
Main Phone Line: 843.727.4707     Direct Phone Line: 843.300.0431
Fax: 843.300.0204
E-mail: thomas_mccoy@fws.gov
 
Please visit our Web Page for information about our office: www.fws.gov/charleston 
 
NOTE: This email correspondence and any attachments to and from this sender is subject to the Freedom of Information Act (FOIA) and
may be disclosed to third parties.

 
From: Fritz Rohde - NOAA Federal [mailto:fritz.rohde@noaa.gov] 
Sent: Friday, October 21, 2016 8:40 AM
To: Kelly Kirven
Cc: Bill Marshall (marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); Dick Christie
(dchristie@comporium.net); Dick Christie (christied@dnr.sc.gov); Gerrit Jobsis
(gjobsis@americanrivers.org); Rusty Wenerick (weneriwr@dhec.sc.gov); Tom McCoy
(thomas_mccoy@fws.gov); Charlene Coleman (cheetahtrk@yahoo.com); Ron Ahle; Henry Mealing;
ARGENTIERI, WILLIAM R; Caleb Gaston (caleb.gaston@scana.com); rammarell@scana.com;
randolph.mahan@scana.com; randy mahan (rmahan@sc.rr.com)
Subject: Re: Downstream Fluctuation Flows Meeting - Agency Requests
 
You have captured NMFS' request
 
Fritz
 
On Thu, Oct 20, 2016 at 11:58 AM, Kelly Kirven <Kelly.Kirven@kleinschmidtgroup.com>
wrote:
Good morning,

At our meeting on Tuesday, stakeholders made two requests of SCE&G regarding Project
operations during spawning periods.  The attached document details these two requests. 
Please review the document, and verify that SCE&G has recorded the requests accurately.  If
corrections or additional explanation is warranted, please edit the document accordingly.

Thanks,
Kelly
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From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); Brandon Kulik; BRESNAHAN, AMY; Caleb
Gaston (caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Dick Christie
(dchristie@comporium.net); Frank_Henning@nps.gov; Fritz Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis
(gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover
(gloverjb@dhec.sc.gov); Karla Reece (Karla.Reece@noaa.gov); Kelly Kirven; Kerry Castle (castlek@dnr.sc.gov);
Ley, Amanda; Lorianne Riggin (RigginL@dnr.sc.gov); Pace Wilber (Pace.Wilber@noaa.gov);
rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Ron
Ahle; Rusty Wenerick (weneriwr@dhec.sc.gov); Scott Harder; Shane Boring; STUTTS, BRANDON G; Tom McCoy
(thomas_mccoy@fws.gov)

Subject: Final Instream Flow TWC Meeting Notes - 9-27-16
Date: Wednesday, October 26, 2016 1:56:50 PM
Attachments: Final Instream Flow_TWC_notes 092716.pdf

Good afternoon,
 
Attached for your record are the final notes from the Instream Flow TWC meeting, held on
September 27, 2016.  These notes will also be available on the Project website,
www.parrfairfieldrelicense.com.
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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ATTENDEES:      
 
Bill Argentieri (SCE&G)   Bill Marshall (SCDNR) 
Ray Ammarell (SCE&G)   Dick Christie (SCDNR) 
Caleb Gaston (SCANA)   Ron Ahle (SCDNR) 
Mike Mosley (SCANA)   Tom McCoy (USFWS) 
Brandon Stutts (SCANA)   Gerrit Jobsis (American Rivers) 
Randy Mahan (SCANA)   Bill Stangler (Congaree Riverkeeper) 
Shane Boring (Kleinschmidt)   Alex Pellet (SCDNR) via conf. call 
Henry Mealing (Kleinschmidt)  Fritz Rhode (NOAA) via conf. call 
Jordan Johnson (Kleinschmidt)  Brandon Kulik (Kleinschmidt) via conf. call 
 
 
 
These notes are a summary of the major points presented during the meeting and are not intended 
to be a transcript or analysis of the meeting. 
 
Henry opened the meeting with introductions and a brief overview of the agenda and meeting goals. 
The goal of the meeting was to review the Parr Downstream Flow IFIM Study results, seek 
agreement on the results, and begin discussions of the potential minimum flow range that should be 
considered. The group was given handouts of the Wetted Usable Area (WUA) results from 
PHABSIM and 2D model runs to review.  
 
Shane noted that, with the exception of Study Site 2 (west channel), the WUA tables had been 
revised to include the additional flow increments requested by SCDNR.  Shane reminded all 
attendees that the goal of the IFIM study is to balance hydropower operations and aquatic habitat. 
He recommended that the group initially focus on putting boundaries around a flow range for 
minimum flow discussions. Ron commented that the group should carefully consider the study 
results before considering what is practical in relation to project operations. Caleb commented that 
the group should always keep project limitations in consideration when discussing the results as to 
not discuss flows/scenarios that aren’t possible. Gerrit stated that he was expecting a habitat 
duration and/or dual flow analyses but did not see these items in the report. Shane said that the 
group should discuss and approve the raw WUA vs flow relationships contained in the PHABSIM 
model runs prior to discussions about next steps, which then could include the habitat duration 
and/or dual flow analyses. Gerrit noted that habitat duration is a very important aspect in making a 
minimum flow recommendation.  Gerrit also provided the group with a brief explanation, noting 
that habitat duration allows the WUA data to be analyzed based on how often different flows occur 
at the Project. Brandon K. commented that the group should discuss and specify timeframes 
addressed in any duration analysis; annual/monthly vs. seasonal vs. periods of low flow. Shane 
added that due to the large of WUA output for the various species and lifestages, the group also 
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needs to discuss “driver” species or study sites as to narrow down the dataset for any additional 
analysis. 
 
Shane opened a PowerPoint presentation outlining the IFIM study. Reach 1 of the study is located 
from Parr Dam to the downstream end of Hampton Island. Reach 2 of the study is located from the 
downstream end of Hampton Island to the downstream end of the Bookman Island complex. These 
study reaches are primarily influenced by the Project with little inflow from tributaries. The only 
tributary of note is Little River, located just upstream of Bookman Island. Shane gave a brief 
overview of each study site, including their locations and characteristics. Shane made a special note 
of study site 9, located at Huffman Island, as it was originally slated for 2-D modeling. He 
explained that the TWC decided 2-D modelling of study site 10 (Bookman Island) would be 
sufficient and any flow recommendations would be verified by a site visit to study site 9.  
 
Shane moved on to explain how the east and west channels below the dam, separated by Hampton 
Island, were analyzed. The west channel had its own calibration flows and was analyzed separately 
from the rest of the reach. The east channel, which encompasses all flow passed through the 
powerhouse, followed the 400, 2000, 6000 cfs calibration flows conveyed throughout the rest of the 
study area. Shane also gave a brief overview of the fish passage analysis completed as part of the 
IFIM study. Shane wrapped up his overview of the study by providing a table illustrating the target 
species, lifestage, Habitat Suitability Curve (HSC) sources, and guilds assigned during study 
scoping. He noted that recent comments from SCDNR were incorporated into the table. Brassy 
jumprock and robust redhorse were changed to the “deep fast; shallow fast” guild. Shane also 
explained one change made to HSC source data for smallmouth bass included data from a study in 
Deerfield River in MA. 
 
Shane moved discussions over to the study results for each study site.  
 
West Channel (study sites 1,2 and 4). The group started with discussions of site 1 in the upper 
West Channel. Shane explained the elevation data used to analyze pool volumes in study site 1; 
including DEM data collected by Glenn Associates, ADCP data collected by Watercube, and point 
elevations collected by Kleinschmidt and Glenn Associates. Henry also provided a brief discussion 
of methods and data collected during the 2016 West Channel Water Quality. He explained how 
those data will be used in ongoing discussions of conditions at Study Site 1. Shane wrapped up the 
West Channel IFIM results with a review of study site 4. He explained that the site was a “wetted 
perimeter” transect that is backwatered somewhat buy flow from the east channel, and showed the 
group the results of the analysis. 
 
Shane then moved the group into discussions of the east channel and Reach 2 study sites.  
 
East Channel  
Study Site 3 is located immediately downstream of the Parr powerhouse. Shane noted the site has 
higher velocities and therefore the “slow” guilds and species returned poor results. Ron noted that 
the WUA table for study site 3 contained multiple flows that had 100% of available habitat. Shane 
explained that this was simply rounding by Microsoft Excel and that edits would be made to the 
tables. The group briefly discussed why the site was given the moniker “sucker city”. Ron explained 
that this is a result of observations made during electrofishing efforts in the area for robust redhorse 
spawning grounds.  
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Study Site 5. Shane gave a brief overview of the results, explaining that this site was deeper. Gerrit 
asked if it is known how water partitions into the east and west channels. Henry said that most of 
the flows from the powerhouse move down the east channel and that water released through the 
spillway gates moves to both channels (especially dependent upon which gates are releasing). The 
2016 West Channel Water Quality Study should provide additional understanding of this 
relationship. Study site 6 results showed that optimal WUA ranges between 1,000-1,500 cfs for 
most of the species/guilds. Shane explained that the small “bumps” seen in the WUA curves at 
5,000 cfs are artifacts of the hydraulic model. The group noted a few errors in the WUA tables that 
will be corrected. Dick noted that he would like to review the report again with any edits resulting 
from the meeting. Henry replied that the report and WUA tables would be redistributed to the group 
for review.  
 
Downstream study sites 
 
Shane returned discussions to study site 6 by asking Ron to give a brief review of why the site was 
chosen for analysis. Ron commented that the site is a slate belt run with deeper pockets that is very 
important to the smallmouth bass fishery as it offers some of the best smallmouth bass fishing 
habitat in the river. He noted that the site also provides cover and habitat for juveniles in the 
shallower areas. Shane added that this site represents a situation where smallmouth bass could be a 
“driver” species when evaluating a minimum flow.  
 
Study site 7 WUA peaks around 600-1,200 cfs. Shane also briefly mentioned that this site 
contained two passage points that were analyzed for fish and navigational passage.  
 
Study site 8 (Haltiwanger Island) peak WUA values occur between 500-1,500 cfs. Shane explained 
that there was one transect located in each channel around the island; each one was independently 
modeled. Shane pointed out “fluctuations” in the WUA curves, explaining that this resulted from 
combining the PHABSIM results for each transect into one graph for analysis. He mentioned that 
higher flows were likely needed to provide the most habitat at this site. This is a result of the very 
wide and shallow nature of the western channel. Study site 8 was the final site analyzed using 
PHABSIM. Gerrit commented that this site could be good for assessing seasonal and interannual 
flows, explaining that the project lends itself to providing more water during high flow years. Henry 
commented that while this is true, SCE&G will need an “or inflow” component with any minimum 
flow recommendation. Ray A. added that this should already be happening as Parr does not store 
any water. High flow years should be reflected in the flow record. Ron commented that if seasonal 
flows might be considered for a minimum flow recommendation, the group needs to be sure and 
consider all the different species if spawning seasons will be used. 
 
Study site 10 (the Bookman Island complex). Shane explained that it was modeled with the 
program River2D due to the complexity of the reach including multiple channel bifurcations and 
patches of habitat. He explained that elevations throughout the reach were collected using a 
combination of methods. Elevation data were first collected during a flyover of the area using 
georeferenced aerial photogrammetry methods during low flows (400-600 cfs) in December 2014. 
These data were supplemented with additional field data collections with survey grade GPS. These 
elevation data were the basis for the River2D analysis. Shane broke down the WUA results, noting 
that the peaks tend to be around 1,000 cfs, with smallmouth bass peaking around 3,000 cfs.  
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Gerrit asked the group how the study sites should be weighted based on the varying analysis 
methods (1D/PHABSIM vs. River2D). Shane and Brandon K. explained that results could be 
weighted according to river linear length or they could not be weighted at all (these are the 
representative reach vs. critical habitat approaches). Shane added that results presented for each 
study site are standardized at WUA per 1,000 linear feet of stream, so study sites can be compared 
regardless of their length differences. The group noted that the WUA results could be also be 
weighted utilizing the results of the Mesohabitat mapping assessment, if the representative reach 
approach is chosen. 
 
Zone of Passage 
Shane reminded the group of the fish passage portion of the IFIM analysis. He gave the group an 
overview of the results noting the flows required to meet the passage criteria. The ledge at study site 
7 meets fish passage criteria at 500 cfs. The ledge upstream of Bookman Island meets the criteria at 
700 cfs. Shane summarized that most sites experience optimum WUA between 800 and 1,200 cfs.  
 
Discussion of further analysis 
Shane explained to the group that he would like to take the results presented to the group and 
discuss driver species and sites individually. Gerrit asked if the sites could be prioritized by 
suitability for species. He explained that he would like to see WUA comparisons by species across 
multiple sites, in addition to WUA comparisons by site across multiple species. Ray displayed flow 
duration curves (FDC) to the group that were developed utilizing a prorated inflow dataset used by 
the Project Operations Model. The group reviewed monthly flow duration curves, noting the 90% 
and 50% exceedance flows. Henry explained that he wanted the group to see these in response to 
Gerrit’s comment about analyzing the WUA data in light of what flows are available in the river. 
The group broke for lunch, planning to have a workshop session in the afternoon to narrow down 
driver species and flow ranges to be addressed in any further analysis. 
 
Workshop session 
The group opened up the “workshop” session after lunch by constructing a calendar with the flows 
from the FDC review (Appendix A). They added bio-periods to the calendar based on species/guilds 
of importance. During the “workshop” session, Gerrit offered up a suggestion for how to analyze 
the WUA data by species rather than study site. He created an example table using the American 
Shad WUA from each study site (Appendix A). The group approved of Gerrit’s suggestions, and 
created similar tables for adult smallmouth bass and robust redhorse/deep-fast guild. The tables 
allowed the group to rank/prioritize the study sites based on the available WUA.  
 
After the workshop session, the group returned to the tables for discussion. Henry and Shane asked 
the group if there were priority species or study sites that the group is considering. Ron and Gerrit 
identified American shad, robust redhorse, and adult smallmouth bass as priority species. Ron 
added that smallmouth bass continues to be an important fishery for the SCDNR. Ron also pointed 
out that while study site 3 offers unique habitat for suckers not found in other parts of the river, it 
shouldn’t take precedence over downstream study sites when evaluating for minimum flow. Since it 
is close to the powerhouse, conditions there remain relatively stable no matter the flow.  
 
Henry provided a recap of what the TWC discussed in the meeting. He noted that the WUA tables 
will be presented by species rather than by study site. He noted that the group will need to continue 
to narrow the flow ranges discussed in order to start establishing minimum flow recommendations. 
He also noted that SCE&G would like to have 3 or less seasonal minimum flows in a year. 







 


 


  Page 5 of 8  


 
Seasonal Flow Targets 
Caleb G. asked the group if they could identify periods of time where they would like to see certain 
minimum flows (i.e. bio-periods). He noted that this doesn’t require a particular flow 
recommendation, just a general description such as low, medium, and high. The group referred back 
to the calendar produced during the “workshop” session. The group considered the exceedance 
flows provided by the inflow flow duration curves and the time periods identified that are of 
importance to the various species and guilds. They identified a period of “high” minimum flows 
starting February 15th and extending until May 15th or 30th depending on river conditions. The 
minimum flow would then drop back to a “medium” flow through June 30th. The “low” minimum 
flow period would extend until November 30th and then returning to “medium” flows until the 
following February 15th. The flow periods are illustrated in the attached tables. Henry asked the 
group if they could identify potential flows they would like to apply to the “low, medium, and high” 
flow periods. After clearly explaining that additional information (i.e. habitat duration) and analysis 
(i.e. dual flow) were needed before final recommendations could be made, Gerrit recommended for 
discussion purposes 2,500 cfs for the “high” period, 1,800 for the “medium” period, and 1,200 for 
the “low” period. SCE&G identified 2,000 cfs for the “high” flow, 1,300 cfs for the “medium” flow, 
and 700 cfs for the “low” flow period. Henry encouraged the other stakeholders and agencies to 
provide specific flows as this issue is resolved. 
 
Habitat Duration 
The group turned discussions back to the habitat duration analysis. Gerrit reiterated that applying 
the flow duration data to the WUA data would allow the group to make a flow recommendation that 
best benefits aquatic habitat. He noted that the analysis will also provide the group with more 
information to identify time periods that should be grouped into the low, medium, and high 
minimum flow periods. Brandon commented that completing the flow duration analysis can be 
accomplished utilizing existing data presented during the meeting.  
 
Ray and Bill A. reiterated to the group that it’s important to consider plant operations when 
recommending minimum flows. Ray explained that SCE&G currently calculates minimum flow as 
inflow minus evaporative loss. He added that current maximum evaporative loss is 118 cfs; 
however, this will increase to 180 cfs when the new nuclear units begin operating. SCE&G needs 
enough room between inflows and minimum flow requirement to account for these variables. 
SCE&G will review how inflows are currently calculated to ensure they are not overestimating. 
They will also review their compliance records to identify times where they struggled with 
maintaining minimum flows and see if the suggested flow ranges fit with their capabilities. 
 
Brandon K. asked the group if there were species or guilds currently being analyzed that can be 
removed from future analyses. Ron recommended that the shallow-slow guild be removed. Gerrit 
added that the group most discussed robust redhorse, American shad, smallmouth bass, and the 
deep-fast guild during the “workshop” discussions. 
 
Dual Flow analysis 
Bill A. asked the group if the dual flow analysis still needed to be considered. Shane asked if, with 
the emphasis put on the habitat duration analysis, the dual flow analysis was still the best tool. 
Henry noted that the findings from the Downstream Flow Fluctuation Group could replace the dual 
flow analysis. He added that the TWC could incorporate the IFIM data into recommendations to 
SCE&G on an operational band for them to try and stay between while operating the project. He 
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noted that this could be included in an adaptive management plan and would provide a way for 
SCE&G to evaluate how they are managing downstream fluctuation flows while benefitting aquatic 
habitat. Gerrit replied that he is willing to suspend a dual flow analysis until after the results of the 
habitat duration analysis is presented. He explained that the dual flow analysis may provide a means 
of quantifying the effects of large spill events and offers a way to mitigate later. 
 
The group discussed an operational band for Parr. Gerrit and Henry explained that there would be a 
target release for the project with an upper and lower band. There wouldn’t be any penalty for 
operating below or above the target flow, as long as the project operated within the band. This could 
provide a means to mitigate instances where there are peaks and valleys created within the 
hydrograph by Project operations. Henry reiterated that this would be a means for the group to 
evaluate the success of SCE&G’s operational changes to address project influenced flow 
fluctuations. Henry also reminded the group that they should consider low inflow protocols as part 
of their recommendations. Gerrit added that an operational band is about providing a buffer for 
project operations. He provided an example to the group. The minimum flow could be 1,200 cfs, if 
inflow were at or above 1,500 cfs. If inflows drop below 1,500 cfs, the minimum flow could, for 
example, drop to 1,000 cfs to allow for operational needs. Gerrit added that an operational band 
would allow for flexibility during low inflow periods, while also providing an opportunity for flows 
to be higher than a prescribed minimum flow requirement when there were higher inflows. 
 
Gerrit asked if the group was still considering stabilization flows during spawning periods. Bill 
replied that it is still being considered, and will be addressed in the next Downstream Flow 
Fluctuations TWC meeting in October. 
 
The meeting adjourned.  Action items from this meeting are listed below. 
 
 
  
ACTION ITEMS: 
 


• Kleinschmidt - prepare meeting notes 
• Kleinschmidt - increase detail of higher range of flows for Study Site 2 
• Kleinschmidt - edit errors identified in the WUA table percentages 
• Kleinschmidt - edit WUA tables and curves. Data by species/guild rather than study site. 
• SCE&G - review how inflow is calculated by the operators, ensure not overestimating 
• SCE&G - review compliance records to establish times where maintaining minimum flows 


were an issue. See if the TWC’s suggested flow ranges match up with capabilities. 
• Kleinschmidt - remove Shallow-Slow guild from list for further analyses 
• All TWC Members -  provide recommendations for upper and lower operational limits 


based on WUA tables 
• Kleinschmidt - prioritize transects based on mesohabitat data 
• Kleinschmidt -  develop habitat duration curves   
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Workshop Attachments 
American Shad 


Transect 75% WUA Flows 
(cfs) 


WUA 
Units Rank 


SS3 750-7,000 238k-294k 5 
SS5 200-2,500 61k-79k 6 
SS6 700-6,000 244k-309k 4 
SS7 700-10,000 283k-373k 3 
SS8 1,750-10,840 618k-791k 1 
SS10 800-20,000 398k-524k 2 


 
Deep Fast/Robust Redhorse 


Transect 75% WUA Flows 
(cfs) 


WUA 
Units Rank 


SS3 2,600-5,000 188k-244k 1 
SS5 500-1,150 32-43k 4.5 
SS6 3,000-4,000 146-163 2 
SS7 1,200-3,000 34-42 5 
SS8 5,000-10,800 67-90 3 
SS10 1,500-4,000 32-42 5 


 
Smallmouth Bass Adult 


Transect 75% WUA Flows 
(cfs) 


WUA 
Units Rank 


SS3 1,200-4,500 96-128 5 
SS5 400-3,500 67-89 6 
SS6 1,200-6,000 220-293 3 
SS7 600-3,000 196-261 4 
SS8 2,500-7,180 341-455 2 
SS10 2,500-7,000 387-516 1 
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  Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 
90% Exceedance 2,435 2,571 3,365 2,978 2,036 1,368 1,045 771 865 1,083 1,235 1,979 
50% Exceedance 5,000   6,000 5,000 3,750 3,000 2,500 2,250 2,160 2,300 3,000 4,400 
    D/F AMS AMS AMS juv (shallow, fast)               
        RRH RRH               
        SMB (spawn) SMB (spawn fry) SMB (juv/fry)             
          RBS (spawning) RBS (spawn/fry) RBS (fry/juv)           
        Striped Bass Striped Bass               
                
  2/15   5/15 or 31       6/30       11/30 
    │                        │               
FLOW Medium High Flow                 Medium Flow   Low Flow    
     Stakeholder -2,500               Stakeholder -1,800   Agency-1,200     
     SCEG-2,000              SCEG-1,300   SCEG-700     
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Fisheries TWC,
 
Attached is the Final Monticello Reservoir Habitat Enhancement Report based on input from
our last TWC meeting.  We have also included a section on the proposed Protection,
Mitigation, and Enhancement Measure, which includes information on the enhancement
installation timeline.
 
We will use this information in the Draft License Application and the Settlement Agreement
for relicensing the Parr Project.
 
Thank you very much for your efforts in resolving this relicensing issue.
 
Henry
 
Henry Mealing
Fisheries Biologist / Project Manager

204 Caughman Farm Lane
Suite 301
Lexington, SC  29072
706-339-3209
www.KleinschmidtGroup.com
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DRAFT 
 


MONTICELLO RESERVOIR 
HABITAT ENHANCEMENT REPORT 


 
PARR HYDROELECTRIC PROJECT 


FERC NO. 1894 
 


SOUTH CAROLINA ELECTRIC & GAS COMPANY 
 
 


1.0 INTRODUCTION 


South Carolina Electric & Gas Company (SCE&G) is the Licensee of the Parr Hydroelectric 


Project (FERC No. 1894) (Project). The Project consists of the Parr Shoals Development and the 


Fairfield Pumped Storage Development. Both developments are located along the Broad River in 


Fairfield and Newberry Counties, South Carolina. 


The Project is currently involved in a relicensing process which involves cooperation between 


SCE&G, as licensee, and a variety of stakeholders including state and federal resource agencies, 


state and local government, non-governmental organizations (NGOs), and interested individuals. 


SCE&G established several Technical Working Committees (TWCs) comprised of interested 


stakeholders with the objective of identifying Project-related resource issues and impacts. 


During issue scoping meetings, the Fisheries TWC identified the need for a Reservoir 


Fluctuation Study on the Parr and Monticello Reservoirs. The operating regime for the Project 


consists of a lowering and a refilling of the Project's two reservoirs on a daily basis. Monticello 


Reservoir is currently permitted to fluctuate up to 4.5 feet. However, the amount that the Project 


reservoirs fluctuate will vary dependent on load demands and system needs. The magnitude of 


daily fluctuations also varies seasonally in both impoundments, with the largest average daily 


fluctuations generally occurring in June, July, and August in both reservoirs (Table 1-1). 
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TABLE 1-1 MONTICELLO RESERVOIR MONTHLY AVERAGE ELEVATIONS: 2005-2013 


MONTHLY AVERAGE RES. ELEV. 
 MAX MIN RANGE 
Jan 423.92 422.32 1.60 
Feb 423.93 422.45 1.49 
Mar 423.82 422.18 1.66 
Apr 424.08 421.88 2.22 
May 424.42 421.64 2.80 
June 424.74 421.42 3.33 
Jul 424.69 421.38 3.29 
Aug 424.71 421.31 3.40 
Sep 424.53 421.45 3.06 
Oct 424.02 421.83 2.18 
Nov 423.61 422.00 1.61 
Dec 423.86 422.28 1.58 
AVERAGE 424.19 421.84 2.35 


 


During February through April, when many fish species are spawning in shallow water habitat, 


average daily fluctuations range from 1.6-2.4 feet in Monticello Reservoir (TWC Meeting 


presentation 12-19-13). Resource agencies and stakeholders expressed concerns that these daily 


and seasonal fluctuations may be affecting aquatic habitat along the shorelines of the reservoirs 


and fish spawning and recruitment. 


2.0 METHODS 


This study report was developed as a result of the Monticello Reservoir Fluctuation Study to 


assess the effects of fluctuations on reservoir habitat. The bases for this study can be found in the 


following documents: Fisheries TWC Meeting notes from April 2014, September 2015, March 


2016, and May 2016, the Revised Reservoir Fluctuation Study Plan, and the Parr and Monticello 


Reservoir Fluctuation Study. The April 2014 TWC meeting identified the study objectives 


relative to each reservoir. It was decided that Monticello would be assessed qualitatively to 


identify areas that could be candidates for habitat enhancement. The September 2015 meeting 


identified potential habitat enhancement areas and the types of enhancements that would be 


explored: spawning, nursery, and deep-water. The subsequent March 2016 meeting involved 


discussions of the findings of the Reservoir Fluctuation Study and refining of the habitat 


enhancements for Monticello Reservoir. The group further refined the types of structures that 
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could be used for each enhancement and the amount of enhancement that could be provided to an 


identified area. The final TWC meeting in May 2016 involved a site visit to Monticello 


Reservoir to confirm the potential enhancement sites and the exact location and amount of 


enhancements that could be installed at a given site. 


3.0 RESULTS 


The TWC proposed potential fish habitat enhancements to be placed throughout Monticello 


Reservoir to mitigate for reservoir fluctuation impacts on current shoreline areas. Habitat 


enhancement structures would be installed to enhance spawning, nursery, and deep-water 


habitats available within Monticello Reservoir. The habitat enhancement structures would serve 


two purposes within the reservoir. First, the structures could provide enhanced fish production 


within the reservoir. Second, they would concentrate fish as an enhancement for recreational 


fishermen (Wagner 2016). Maps of the proposed locations within Monticello Reservoir for 


habitat enhancement are included in Appendix A. Descriptions for each proposed enhancement 


and total PM&E installation costs are presented in the following sections. 


 


3.1 SPAWNING HABITAT ENHANCEMENTS 


 
The proposed spawning habitat enhancements could be made by the installation of “spawning 


bed” structures. These structures would consist of commercially available three-foot diameter 


plastic pools (of varying color based upon vendor) (Figure 3-1) filled with 3-4 inches (in.) of pea 


gravel/sand. While the commercially available plastic pools were used for purposes of estimating 


costs and materials, the TWC suggested that other more permanent spawning structure materials 


may be considered. There were eight spawning areas identified by the TWC and spawning beds 


could be installed in each area identified for spawning habitat enhancement. The structures 


would be constructed on a pontoon style work boat and lowered into place via a three-point 


attachment rope system and winch. The enhancement locations would be located in areas that are 


approximately 5 to 6 feet deep when the reservoir is at full pool, leaving the spawning beds 0.5 


to 1.5 feet underwater at the lowest reservoir elevation. 
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FIGURE 3-1 COMMERCIALLY AVAILABLE 3-FOOT DIAMETER PLASTIC POOL 


(Color may vary based upon vendor selected.) 
 


Timing of Installation 


Due to TWC concerns over the resilience of the proposed spawning structures, these habitat 


enhancements will be installed and evaluated in a stepwise approach. The proposed number of 


spawning structures to be installed during the new license is 360. Based on TWC 


recommendations, SCE&G will install 15 spawning beds in each of the 8 coves identified for 


spawning habitat enhancement (Appendix A) within the first three years of the new license. The 


SCDNR may request to vary the spawning structure material, substrate material, and/or substrate 


depth to evaluate fish preferences. SCE&G and SCDNR will develop a matrix to test the effects 


of these variables. The installed spawning beds will be inspected by SCE&G (underwater camera 


observation) after two spawning seasons for condition and evidence of use by fish. SCE&G will 


report observations to SCDNR and consult on the installation of up to 240 (30 structures per 8 


locations) additional spawning beds to be installed over the following two years. 


  


3.2 NURSERY HABITAT ENHANCEMENTS 


 
Nursery habitat enhancements could be made by the installation of Mossback Safe-Haven 


structures. The safe-haven structures are made up of three 50 inches tall PVC posts, 72 50 inches 


long composite limbs, a three-post base, and a three-hole shade top (Mossback 2016) (Figure 3-


2). The nursery structures would be constructed on a pontoon style work boat, weighted with a 


concrete cinder block, and lowered into position via rope. The structures would be installed at a 


depth sufficient to leave approximately four feet of water above the top of the structure at the 


lowest reservoir elevation. Three safe-haven structures would be installed at each point marked 
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by the TWC for nursery habitat enhancement (Appendix A). A total 111 nursery structures 


would be installed based on TWC recommendations. 


 


 
FIGURE 3-2 MOSSBACK SAFE-HAVEN KIT 


 


During the Fishery TWC meeting on September 1, 2016, the SCDNR stated that they would like 


to investigate periodic “shoreline tree felling” in various areas around the reservoir as an aquatic 


habitat enhancement. Shoreline trees (including hardwood, pine or cedar trees) would be felled 


into the lake and cabled to the shoreline to insure they do not become a navigation hazard. 


SCE&G agreed to coordinate with the SCDNR on their efforts to introduce this aquatic habitat 


during the new license. 


Timing of Installation 


Within the first five years of the new license, SCE&G will install three Mossback Safe-Haven 


(or equivalent) structures for nursery habitat enhancements at each location identified in the 


Appendix A for a total of 111 structures. These nursery habitat enhancements will require no 


additional monitoring after installation.  
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3.3 DEEP-WATER HABITAT ENHANCEMENT 


Deep-water habitat enhancements would be made by the installation of Mossback Trophy Tree 


and Trophy Tree XL structures. As an alternative, structures constructed by SCE&G could be 


used in place of the Mossback structures (TWC meeting March 2016). The Mossback Trophy 


Tree structure is made up of three 50 in. tall PVC posts, 36 50 in. long composite limbs, a three-


post base, and a three-hole shade top (Mossback 2016) (Figure 3-3). The Mossback Trophy Tree 


XL structure is approximately eight feet tall and made up of six 50 in. tall PVC posts, with 72   


50 in. long composite limbs, a three-post base, and a three-hole shade top (Mossback 2016) 


(Figure 3-4). The deep-water structures would be constructed on a pontoon style work boat, 


weighted with a concrete cinder block, and lowered into position via rope. The structures would 


be installed at a depth sufficient to leave 10-15 feet of water above the top of the structure at the 


lowest reservoir elevation. The TWC recommended that 15 deep-water enhancement structures 


would be installed at each location marked for enhancement (Appendix A). The structures would 


be positioned in a five by three grid around the enhancement area. If Mossback structures are 


used, the four corners of the grid would be Trophy Tree XL units with the regular Trophy Trees 


making up the final 11 units within the enhancement area. Each of these areas would be marked 


with a floating buoy for reference. 


Timing of Installation 


Within the first five years of the new license, SCE&G will install deep-water habitat 


enhancements and buoy markers at 13 sites identified by the TWC and presented in Appendix A. 


Each of these enhancements will consist of 11 Mossback Trophy Tree (or equivalent) structures 


(143 total) and 4 Mossback Trophy Tree XL (or equivalent) structures (52 total) for a total of 


195 structures. These deep-water habitat enhancements will require no additional monitoring 


after installation. 
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FIGURE 3-3 MOSSBACK TROPHY TREE KIT 


 


 
FIGURE 3-4 MOSSBACK TROPHY TREE XL KIT 
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3.4 INSTALLATION COSTS 


Habitat enhancement implementation costs were evaluated to include the costs to purchase the 


enhancement structure materials and estimated installation costs. Cost evaluations were made 


using several assumptions. Those assumptions include: 


• One work day is 20 man-hours (two people working 10 hours);  


• the labor rate used is $50/hour; 


• installation of spawning beds would be 15 units/day; 


• nursery habitat structures would be installed at a rate of 10 units/day; and 


• deep-water habitat structures would be installed at a rate of 10 units/day.  
 


Costs were evaluated for each individual enhancement structure and then grouped by 


enhancement type. Total costs for each habitat enhancement type are presented in the sections 


below. All estimates are based on 2016 prices for materials and labor. More detailed tables and 


information is presented in Appendix B. 


 


3.4.1 SPAWNING BED MATERIAL COSTS 


The cost of the materials for an individual spawning bed are approximately $16 for the plastic 


pool, $10.50 for the pea gravel/sand, and $2 for the rope. Using these assumptions, we used a 


value of $28.50 for the materials for each spawning bed. Installation costs were based on the 


previous stated assumptions. Total estimated cost including materials and installation for 360 


spawning structures is $34,260 (Table 3-1). This estimate does not include the cost of alternate 


spawning bed materials or the spawning structure evaluation and consultation with the SCDNR 


during the license. 


 


TABLE 3-1 SPAWNING HABITAT ENHANCEMENT COSTS 


SPAWNING HABITAT ENHANCEMENT 
Structure Costs $10,260.00 


Labor Costs $24,000.00 
TOTAL COSTS $34,260.00 
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3.4.2 NURSERY HABITAT ENHANCEMENTS 


The cost for materials for an individual Mossback Safe-Haven unit is $209.99. This includes a 


discount for bulk orders. Installation costs were based on the previous stated assumptions. Total 


estimated cost for installation of 111 Safe-Haven structures is $34,409.89 (Table 3-2). 


 


TABLE 3-2 NURSERY HABITAT ENHANCEMENT COSTS 


NURSERY HABITAT ENHANCEMENT 
Structure Costs $23,308.89 


Labor Costs $11,100.00 
TOTAL COSTS $34,408.89 


 


3.4.3 DEEP-WATER HABITAT ENHANCEMENTS 


The cost for materials for an individual Mossback Trophy Tree is $179 and for an individual 


Trophy Tree XL is $359. This includes a discount for bulk orders. Installation costs were based 


on the previous stated assumptions. Total estimated cost for materials and installation is 


$66,365.00. We did not include the price option for SCE&G to construct deep-water structures 


from recycled materials, but installation costs should be similar. This includes installation of one 


buoy ($200) per site. We did not include a cost for periodic replacement of the buoys during the 


new license. 


 


TABLE 3-3 DEEP-WATER HABITAT ENHANCEMENT COSTS 


NURSERY HABITAT ENHANCEMENT 
Structure Costs $46,865.00 


Labor Costs $19,500.00 
TOTAL COSTS $66,365.00 
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4.0 DISCUSSION 


The TWC recommended aquatic habitat enhancements for Monticello Reservoir that should 


enhance fish production and recreational fishing on the reservoir. The total costs of 


implementing these habitat enhancements (based on 2016 costs) is approximately $135,000 


(Appendix B). These enhancements were proposed to offset the impacts of daily reservoir 


fluctuations and should create spawning and nursery habitat for juvenile fish that is not impacted 


by the maximum fluctuations. The placement of deep-water enhancements should also improve 


recreational fishing on the reservoir. Finally, implementation of this enhancement program 


should help to offset potential entrainment issues related to the operation of the Fairfield 


Development. Habitat structures have been located further up the lake away from the turbine 


intakes. Therefore, fish production and survival should be increased in the upper portions of the 


lake and these fish would be much less susceptible to entrainment by project operations. 


 


5.0 PROTECTION MITIGATION AND ENHANCEMENT MEASURES 


SCE&G proposes to provide these habitat enhancements on Monticello Reservoir as a 


Protection, Mitigation, and Enhancement measure (PME) for the renewal of the Parr 


Hydroelectric Project License. 


 
Installation of both Nursery and Deepwater habitat enhancements are fairly straightforward. 


 
• Within the first five years of the new license, SCE&G will install three Mossback Safe-


Haven (or equivalent) structures for nursery habitat enhancements at each location 
identified in Appendix A of this report - for a total of 111 structures. These nursery 
habitat enhancements will require no long-term monitoring. 


• Within the first five years of the new license, SCE&G will install deep-water habitat 
enhancements and buoy markers at 13 sites identified in Appendix A of this report. Each 
of these enhancements will consist of 11 Mossback Trophy Tree (or equivalent) 
structures (143 total) and 4 Mossback Trophy Tree XL (or equivalent) structures (52 
total) for a total of 195 structures. These deep-water habitat enhancements will require no 
long-term monitoring. 


 
Installation of the spawning structures will be performed more in an adaptive management 


approach. TWC members expressed concern that the plastic pools might not be resilient or be 


used by target fish species. Therefore, SCE&G will install these habitat enhancements in a 
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stepwise approach. Within the first three years of the new license, SCE&G will install 15 


spawning beds as described in this report in each of the 8 coves (120 structures total) identified 


for spawning habitat enhancement as depicted in Appendix A of this report. The SCDNR noted 


during TWC discussions that they may request an alternate spawning bed material and that a 


variety of spawning substrate materials (pea gravel/sand) of various sizes and/or depth of 


substrates within the spawning structure may be evaluated on these initial installations. SCE&G 


and SCDNR will consult to develop a test matrix to evaluate the effects of these and other 


variables on the preference of fish to use the structure for spawning. The installed spawning beds 


will be inspected by SCE&G (possibly by underwater camera) after two spawning seasons for 


the condition of the structure and evidence of use for fish spawning. SCE&G will report 


observations to SCDNR and consult on the installation of up to 240 (30 structures per 8 


locations) additional spawning beds to be installed over the following two years after completion 


of consultation. 
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APPENDIX A 
 


MONTICELLO RESERVOIR HABITAT ENHANCEMENT AREAS 
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APPENDIX B 
 


MONTICELLO RESERVOIR HABITAT ESTIMATED ENHANCEMENT COSTS  
 







 


 


Monticello Reservoir Habitat Enhancements Costs for Materials and for Installation June 30, 2016  
Enhancement Structure Enhancement Locations Structures per Enhancement Area Total Structures Costs per Structure Total Structure Costs   


Spawning Bed 8 15 360 $28.50 $10,260.00   
Safe Haven 37 3 111 $209.99 $23,308.89  Note that these prices are valid for 2016 


only and do not include a CPI for future 
costs. 


Trophy Tree 13 11 143 $179.00 $25,597.00  
Trophy Tree XL 13 4 52 $359.00 $18,668.00  
Buoy Markers 13 1 13 $200.00 $2,600.00   
Total         $80,433.89   
        


Labor Costs Hours/day $/hr $/day  Installation Assumptions  
Person 1 10 $50 $500  Day = 20 man-hours   
Person 2 10 $50 $500  10 nursery structures/day  
Total 20 $50 $1,000  10 deep-water structures/day  
     15 spawning structures per day  
        


Enhancement Type Total Structure Costs Install Speed (structure/day) Install Days Labor Costs ($/day) Total Labor Costs Total PM&E Costs  
Spawning Enhancement $10,260.00 15 24.0 $1,000 $24,000.00 $34,260.00  
Nursery Enhancement $23,308.89 10 11.1 $1,000 $11,100.00 $34,408.89  
Deep-water Enhancement $46,865.00 10 19.5 $1,000 $19,500.00 $66,365.00  
Total $80,433.89       $54,600.00 $135,033.89  
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		2.0 Methods

		3.0 Results

		3.1 Spawning Habitat Enhancements

		3.2 Nursery Habitat Enhancements

		3.3 Deep-Water Habitat Enhancement

		3.4 Installation Costs

		3.4.1 Spawning Bed Material Costs

		3.4.2 Nursery Habitat Enhancements

		3.4.3 Deep-water Habitat Enhancements





		4.0 Discussion

		5.0 Protection Mitigation and Enhancement Measures

		6.0 References
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		Monticello Area 1 Enhancements

		Monticello Area 2 Enhancements

		Monticello Area 3 Enhancements

		Monticello Area 4 Enhancements

		Monticello Area 5 Enhancements

		Monticello Area 6 Enhancements

		Monticello Area 7 Enhancements

		Monticello Area 8 Enhancements

		Monticello Area 9 Enhancements

		Monticello Area 10 Enhancements

		Monticello Area 11 Enhancements

		Monticello Area 12 Enhancements

		Monticello Area 13 Enhancements
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From: Bill Marshall
To: Kelly Kirven; Bill Stangler (CRK@congareeriverkeeper.org); Dick Christie (dchristie@comporium.net); Dick

Christie; Fritz Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Rusty Wenerick
(weneriwr@dhec.sc.gov); Tom McCoy (thomas_mccoy@fws.gov); Charlene Coleman (cheetahtrk@yahoo.com);
Ron Ahle

Cc: Henry Mealing; ARGENTIERI, WILLIAM R; Caleb Gaston (caleb.gaston@scana.com); rammarell@scana.com;
randolph.mahan@scana.com; randy mahan (rmahan@sc.rr.com)

Subject: RE: Downstream Fluctuation Flows Meeting - Agency Requests
Date: Wednesday, October 26, 2016 7:21:54 PM
Attachments: Parr Downstream Flow TWC Requests 10-18-16 - 10-20 (SCDNR response).docx

Hi Kelly, attached is DNR’s response and related comments regarding the TWC request. We
appreciate SCE&G’s continued consideration of our interests and concerns on this issue.
 
Bill Marshall
SCDNR
803-734-906
 

From: Kelly Kirven [mailto:Kelly.Kirven@KleinschmidtGroup.com] 
Sent: Thursday, October 20, 2016 11:59 AM
To: Bill Marshall <MarshallB@dnr.sc.gov>; Bill Stangler (CRK@congareeriverkeeper.org)
<CRK@congareeriverkeeper.org>; Dick Christie (dchristie@comporium.net)
<dchristie@comporium.net>; Dick Christie <ChristieD@dnr.sc.gov>; Fritz Rohde
(Fritz.Rohde@noaa.gov) <Fritz.Rohde@noaa.gov>; Gerrit Jobsis (gjobsis@americanrivers.org)
<gjobsis@americanrivers.org>; Rusty Wenerick (weneriwr@dhec.sc.gov) <weneriwr@dhec.sc.gov>;
Tom McCoy (thomas_mccoy@fws.gov) <thomas_mccoy@fws.gov>; Charlene Coleman
(cheetahtrk@yahoo.com) <cheetahtrk@yahoo.com>; Ron Ahle <AhleR@dnr.sc.gov>
Cc: Henry Mealing <Henry.Mealing@KleinschmidtGroup.com>; ARGENTIERI, WILLIAM R
<BARGENTIERI@scana.com>; Caleb Gaston (caleb.gaston@scana.com) <caleb.gaston@scana.com>;
rammarell@scana.com; randolph.mahan@scana.com; randy mahan (rmahan@sc.rr.com)
<rmahan@sc.rr.com>; Kelly Kirven <Kelly.Kirven@KleinschmidtGroup.com>
Subject: Downstream Fluctuation Flows Meeting - Agency Requests
 
Good morning,
 
At our meeting on Tuesday, stakeholders made two requests of SCE&G regarding Project operations
during spawning periods.  The attached document details these two requests.  Please review the
document, and verify that SCE&G has recorded the requests accurately.  If corrections or additional
explanation is warranted, please edit the document accordingly.
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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Downstream Fluctuation TWC Meeting

TWC Stakeholders requested:

During the spawning periods listed below, the Parr Project operation goal is for Inflow (summary of Carlisle, Tyger, and Enoree gages) to equal Outflow (Alston gage). The TWC would like project operations to lessen or remove Fairfield “spikes”.

· Shortnose sturgeon spawning – for 14 days during the last two weeks in March (March 15-March 31), SCE&G is being asked to greatly regulate or remove effects of FFPS operations (generating and pumping) from Parr Shoals dam discharge, however, FFPS may be used for reserve purposes and when project inflow is less than hydraulic capacity of Parr Shoals powerhouse.  SCE&G will determine how to remove Fairfield effects.



· Striped bass, American shad, and Robust redhorse (and other species) spawning – during April 1st-May 10th – establish two 7-day blocks, determined annually by a technical team.  SCE&G is being asked to control discharge from Parr Shoals dam to match inflow.  During this period, FFPS may operate normally (generate and pump) to meet daily demands and reserve purposes without restrictions.

Comment:  SCE&G would like to know how this second “two 7-day” period is different from what we have been discussing as reductions to the discharge fluctuations for the rest of the year?  SCE&G has proposed to find ways to reduce excess inventory releases, give System Control operation of two crest gates via installation of a camera, and potentially increasing the hydraulic capacity of the Parr Shoals development through generator upgrades - while not limiting FFPS operations.  Is the desire of the TWC to only implement the inventory release and crest gate control during these two weeks and not during the rest of the year?  Or is the TWC desire for some higher level of control during these two weeks? We just want to make sure we understand clearly what the request is before our discussions with SCE&G System Control and Management.



SCDNR response (Oct 26, 2016)

SCE&G has asked the questions: 

Is the desire of the TWC to only implement the inventory release and crest gate control during these two weeks and not during the rest of the year?  Or is the TWC desire for some higher level of control during these two weeks?

SCDNR staff do not clearly recall all aspects of the October 18th meeting discussion and the request which addressed the two 7-day periods in April and May.  The questions posed by SCE&G indicate others who attended the meeting are unclear as well. Additionally, while considering these questions we realize there are SCDNR concerns with the downstream flow fluctuation issue that we did not fully consider on October 18.  

For the purpose of providing a request to SCE&G that will adequately address our interests and concerns, which are shared by other TWC members, SCDNR offers the following request, which we acknowledge may extend beyond what was said in the October 18th meeting.

We are requesting the same scope of control/restriction on operations (to include FFPS restrictions) to be applied during both spawning periods described above (the shortnose sturgeon spawning period and the striped bass, American shad, and robust redhorse spawning periods). 

Potential operational control/restriction for the two 7-day periods (the striped bass, American shad, and robust redhorse spawning periods) would not differ from that of the 14-day period for shortnose sturgeon; and SCE&G is being asked to control discharge from Parr Shoals to “reasonably” match inflow and reduce the large spikes of downstream flow, which are caused by FFPS.

Some of the ways this could be accomplished include finding ways to reduce excess inventory releases, give System Control operation of two crest gates via installation of a camera, active storage control, and potentially by increasing the hydraulic capacity of the Parr Shoals development through generator upgrades. Restricted operations at Fairfield would be necessary when inflow during March 15-31 or during the two 7-day periods exceeded the plant capacity at Parr hydro (about 4,800 cfs or 6,000 cfs if runners are upgraded). The remainder of the year, the same options previously mentioned (inventory release and crest gate control) could be used to provide some flow stabilization benefits, while not limiting FFPS operations.  

Ideally, for biological, ecological, and recreational reasons, we would like Parr Shoals to release flows year around that would be very similar in frequency, magnitude and duration to flows that would occur naturally absent all upstream hydroelectric projects. However, we understand that is not always possible given the existing circumstances. We think our request for a maximum of 28 days of restricted operations at FFPS, combined with SCE&G’s proposal to implement inventory release and crest gate control for the remainder of the year, provides a reasonable and realistic compromise.     

As an additional note: Regarding our requested restriction of FFPS operation, we believe the restrictions may be required infrequently to reduce the large spikes of outflow, which are the greatest concern. We looked at hydrographs from the Downstream Fluctuation Flow Memo (dated Dec 15, 2015) to identify large spikes in outflow as compared to inflow. We observe that the larger spikes have been relatively infrequent in the months of April and May during the years 2010-2015, which we think would make this more manageable for SCE&G.   

[bookmark: _GoBack]



From: Alison Jakupca
To: ADAMS, JOHN DANIEL; MCCARTHA, BRANDON; Kelly Kirven; Alex Pellett (PellettC@dnr.sc.gov); ARGENTIERI,

WILLIAM R; Bill Marshall (marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN,
AMY; btrump@scana.com; Caleb Gaston (caleb.gaston@scana.com); Charlene Coleman
(cheetahtrk@yahoo.com); Chuck Hightower (hightocw@dhec.sc.gov); Dick Christie (dchristie@comporium.net);
Edye Joyner; Erich Miarka (erich.miarka@gillscreekwatershed.org); Frank_Henning@nps.gov; Fritz Rohde
(Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov); Henry
Mealing; J. Hagood Hamilton Jr. (jhamilton@scana.com); Jay Maher; Jeff Carter (jmcarter00@sc.rr.com); Joe
Wojcicki; John Fantry (john@Fantrylaw.com); Jon Durham (jondurham@bellsouth.net); Karen Swank Kustafik
(kakustafik@columbiasc.net); Lorianne Riggin (RigginL@dnr.sc.gov); Malcolm Leaphart (mwleapjr@att.net);
Mark Davis; Merrill McGregor (merrillm@scccl.org); Pace Wilber (Pace.Wilber@noaa.gov);
rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Robert
Stroud (StroudR@dnr.sc.gov); Rusty Wenerick (weneriwr@dhec.sc.gov); Scott Collins (secollins@scana.com);
STUTTS, BRANDON G; tboozer@scana.com; Wayne and Ginny Boland (wayneboland@bellsouth.net); William
Hendrix (HendrixWB@dot.state.sc.us); Shane Boring; Stuart Greeter (sgreeter77@earthlink.net);
MMosley@scana.com

Subject: Final Recreation TWC Meeting Notes
Date: Friday, October 28, 2016 4:37:38 PM
Attachments: final 100616_Rec_TWC_notes with presentation.pdf

Good Afternoon,
 
Attached are the final meeting notes from the October 6, 2016 Recreation TWC meeting.  These will
also be available on the Parr Relicensing website.  Thanks and have a nice weekend.  Alison
 
Alison Jakupca
Project Regulatory Coordinator

Office:  803 462 5628
Mobile: 864 906 4119
www.KleinschmidtGroup.com
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MEETING NOTES 
 


SOUTH CAROLINA ELECTRIC & GAS COMPANY 
Recreation TWC Meeting 


 
October 6, 2016 


Final ACJ 10-28-16 
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ATTENDEES:      
 
Bill Argentieri (SCE&G)   Bill Marshall (SCDNR) 
Ray Ammarell (SCE&G)   Dick Christie (SCDNR) 
Beth Trump (SCE&G)   Gerrit Jobsis (American Rivers) 
Brandon Stutts (SCANA)   Jeff Carter 
Caleb Gaston (SCANA)   Billy Hendrix  
Randy Mahan (SCE&G)   Alison Jakupca (Kleinschmidt) 
Dan Adams (SCE&G)   Henry Mealing (Kleinschmidt) 
Brandon McCartha (SCE&G)  
     
 
 
These notes are a summary of the major points regarding the Recreation Use and Needs Study 
presented during the meeting and are not intended to be a transcript or analysis of the meeting. 
 
Alison Jakupca opened the meeting and noted the following goals for the TWC meeting:  


• Review the results of the 2015/2016 Recreation Use and Needs Study (RUNS) as presented 
in the draft RUNS report.  


• Review any TWC comments necessary to finalize the RUNS report. 
• Create a list of measures, supported by RUNS study results, the TWC feels that SCE&G 


should consider as PM&E measures for the Settlement Agreement.   


Alison provided the group with a presentation reviewing the Parr and Monticello RUNS study 
results. The presentation has been attached to these meeting notes for reference.  The group 
discussed each recreation area included in the study and the use and user opinions documented for 
each site.  Dick Christie noted that the use numbers documented in the study report appear to be 
higher than what may actually be occurring at the Project.  Alison noted that the recreation days 
reported in the RUNS report were likely over-estimates due to the FERC-accepted methodology 
used to estimate recreation days.  Traffic counter data, which was used to estimate recreation days, 
counts every vehicle that enters a site, even if that vehicle is just passing through and the 
individual(s) is not staying to recreate at the facility.  This has the potential to provide high “use” 
numbers, especially at the sites with easy road access or double entrances/exits.  Dick also added 
that there was very little detail in the report regarding the ADA/barrier free status of the facilities.  
Barrier free access information will be added into the RUNS report prior to finalizing it (action 
item).  Several other TWC members provided additional report edits that will be captured in the 
final report. 
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Although each recreation site was discussed and assessed for potential enhancement needs as 
presented below, there was extended discussion regarding the Enoree River Bridge Informal Access 
Area.  This area is, in large part, located outside the Project boundary.  TWC members emphasized 
the importance of this site for paddlers and the poor condition of this site as it currently exists.  
TWC members asked SCE&G to consider ways to support the effort to improve this site. SCE&G 
stated that development of this site would have to involve agreement by the U.S. Forest Service. 
Individual site recommendations by the TWC are further detailed below: 


Monticello Reservoir:  


Scenic Overlook: 
• Lighting 
• Additional Fishing Pier 
• Additional Picnic Tables 


Highway 215 Boat Ramp:  
• Lighting on/near the dock and boat ramp 
• Improve or repair existing boat dock 


Highway 99 Informal Access Area: 
• Fishing Pier 
• Benches 
• Picnic Tables 
• Restroom (? - may not be possible due to access to utilities) 
• Lighting (?) 


Highway 99 Boat Ramp 
• Improvement to boat ramp in cove – lower end of boat ramp drops off 
• Year-round access to restrooms 
• Lighting on ramp 
• Fishing pier (SCDNR recommendation) 


Recreation Lake:  
• Regular maintenance and upkeep 
• No new facilities or improvements recommended 


Parr Reservoir:  


Cannon’s Creek: 
• Boat ramp expansion and/or improvement 
• Restroom improvements 
• Fishing pier 
• Courtesy dock 
• Additional lighting 
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Heller’s Creek: 
• Boat ramp expansion or improvement to make more useful at low water 
• Restroom improvements 
• Fishing pier 
• Courtesy dock 
• Additional lighting 


Highway 34 Primitive Ramp: 
• Improve grading and boat launch 
• Parking area improvements 
• Remove large trees that hinder vehicle access to ramp 


Enoree River Bridge Informal Access Area (non-Project): 
• SCE&G to determine where Project boundary ends and work with the USFS to see if there 


are ways to improve access 
• Non-motorized boat access - canoe/kayak step down facility 
• Turn-around area 
• Parking for 6 vehicles 


Broad and Enoree River Waterfowl Areas: 
• No new facilities or improvements recommended 


Although not included in the RUNS study, the TWC discussed plans to bring the temporary 
downstream canoe portage around Parr Shoals Dam into the Project boundary as a formal facility.  
Bill noted that SCE&G plans to include the canoe portage in the Recreation Management Plan 
submitted to FERC as part of the new license.   
 
SCE&G staff noted that they would review the list of PM&E measures developed for each 
recreation site to determine feasibility.  Subsequent discussions on site improvements will take 
place with the TWC after SCE&G’s review.  Kleinschmidt will incorporate a “barrier free” 
assessment into the final RUNS report, along with other edits provided by the TWC.  Once edits are 
incorporated a final report will be issued to the TWC and RCG.   
 
The meeting adjourned and action items are listed below. 
 
 
  
 
ACTION ITEMS: 
 


• Kleinschmidt will prepare meeting notes for distribution to the TWC. 
• SCE&G to review list of TWC recommended enhancement measures to determine 


feasibility.  
• Kleinschmidt will include “barrier free” assessment in the final RUNS report. 
• Kleinschmidt will incorporate edits provided by TWC members into RUNS report and 


finalize. 







Draft Study Report Review Meeting
October 6, 2016
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Parr Hydroelectric Project –
Recreation Use and Needs Study







• Characterize the existing recreation use of the 
Project recreation sites (type, volume, daily 
patterns).


• Characterize use of waterfowl areas and 
SCE&G recreation lands by hunters.


• Identify future recreation needs at the Project.
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Study Objectives







Study Area - Monticello
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Study Area - Parr


4







Assessment Metrics
Recreation Sites 
and Informal Areas


Project 
Facility Site Inventory Vehicle Counts Exit Interviews Mail-in Surveys Spot Counts


Monticello Reservoir


Scenic Overlook (SCE&G-maintained portion)


Highway 215 Boat Ramp


Highway 99 Boat Ramp


Recreation Lake Access Area


Highway 99 Informal Fishing Area


Parr Reservoir


Cannon’s Creek Public Access Area


Heller’s Creek Public Access Area


Highway 34 Primitive Ramp


Broad River Waterfowl Area


Enoree River Waterfowl Area


Enoree River Bridge Informal Access Area
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Study Season
Monticello Reservoir Parr Reservoir/Enoree


Waterfowl


Primary Site User 
Interviews


April 1 - September 7, 2015 April 1 - September 7, 2015


Waterfowl Mail-in Survey 
Distribution: Early Teal 
Season and Goose 


September 11 - September 
26, 2015


September 11 - September 
26, 2015


Waterfowl Mail-in Survey 
Distribution: Duck and 
Canada Geese Seasons


November 21 – 28, 2015,
December 12, 2015 -
January 31, 2016


November 21 – 28, 2015,
December 12, 2015 -
January 31, 2016


Waterfowl Mail-in Survey 
Distribution: Late Canada 
Geese Season


February 14- February 29, 
2016


Early Crappie Season Site 
User Interviews


February 1 - March 31, 
2016 6







Overview: Monticello
• Use by local residents (Fairfield, Lexington, 


Newberry, Richland).
• Reason for choosing Monticello:


– Close to home
– Good fishing


• Island Use (15% of water recreators): bank 
fishing and camping.


• Early crappie season – March weekdays.
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Monticello: Scenic Overlook


8







• Amenities: Swimming, Restrooms, Barrier-free 
dock fishing, Bank fishing, Picnicking.


• Primary Activities: Bank fishing and pier 
fishing. 


• Condition Rating: 4.42
• Crowdedness Rating: 2.08
• Density Rating: 8%(wd); 17%(we)
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Monticello Reservoir: 
Scenic Overlook







• Facility/Amenity and Improvement Requests:
– Fishing pier/dock
– Picnic tables/shelter
– Grills


• Other findings:
– Monticello site receiving greatest amount of use.
– High use during early crappie season.
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Monticello Reservoir: 
Scenic Overlook







Monticello: Highway 215 Boat Ramp
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• Amenities: Boat Ramps; Courtesy Dock; Picnic 
Shelter.


• Primary Activity: Boat fishing
• Condition Rating: 4.44
• Crowdedness Rating: 2.42
• Density Rating: 62%(wd); 138%(we)
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Monticello Reservoir: 
Highway 215 Boat Ramp







• Facility/Amenity and Improvement Requests:
– Restrooms
– Lighting
– Dock improvements


• Other findings:
– Monticello site receiving highest condition rating.
– Supports high level of bank fishing (17% of use).
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Monticello Reservoir: 
Highway 215 Boat Ramp







Monticello: Highway 99 Access Area
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• Amenities: Boat ramps (3); Restrooms; 
Courtesy dock; Picnic shelters, Picnic tables; 
Grill. 


• Primary Activity: Boat Fishing.
• Condition Rating: 4.17
• Crowdedness Rating: 2.70
• Density Rating: 28%(wd); 49%(we)
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Monticello Reservoir: 
Highway 99 Access Area







• Facility/Amenity and Improvement Requests:
– Lighting
– Restroom improvements/year-round access


• Other findings: 
– Overall, respondents did not feel any additional 


facilities were needed.
– Highest crowdedness rating of all sites.
– Waterfowl hunter access area.
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Monticello Reservoir: 
Highway 99 Access Area







Monticello: Recreation Lake Access Area
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• Amenities: Boat Launch; Beach Area; Picnic 
Shelters; Grills; Hiking Trail; Restrooms.


• Primary Activity: Swimming, Boat Fishing.
• Condition Rating: 4.0
• Crowdedness Rating: 2.05
• Density Rating: 12%(wd); 38%(we)
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Monticello Reservoir: 
Recreation Lake Access Area







• Facility/Amenity and Improvement Requests:
– Picnic tables/shelters, parking
– Restroom improvements/year-round access
– Ice/vending/concessions 


• Other findings:
– Overall, respondents did not feel any additional 


facilities were needed.
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Monticello Reservoir: 
Recreation Lake Access Area







Monticello: Hwy 99 Informal Fishing Area
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• Amenities: Shoreline access and parking area
• Primary Activity: Bank fishing
• Condition Rating: 4.24
• Crowdedness Rating: 1.90
• Density Rating: 62%(wd); 81%(we)
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Monticello Reservoir: 
Hwy 99 Informal Fishing Area







• Facility/Amenity and Improvement Requests:
– Restrooms 
– Picnic tables/shelters, Trash cans, Water fountain
– Fishing pier/dock
– Benches/seating
– Lighting


• Other findings: High use during early crappie 
season.
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Monticello Reservoir: 
Hwy 99 Informal Fishing Area







Overview: Parr
• Use by local residents (Newberry)


• Reason for choosing Parr:
– Good fishing


• Water-based recreation activities (boat fishing 
and bank fishing)
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Parr: Cannon’s Creek Public Access Area
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• Amenities: Boat launch; Picnic shelters; Grill; 
Restrooms.


• Primary Activity: Boat fishing
• Condition Rating: 3.95
• Crowdedness Rating: 1.93
• Density Rating: 28%(wd); 51%(we)
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Parr Reservoir: 
Cannon’s Creek Public Access Area







• Facility/Amenity and Improvement Requests:
– Boat dock/Fishing pier, Boat launch 
– Lighting 
– Restroom improvements
– Boat ramp improvements


• Other findings: Received highest use of Parr 
facilities.
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Parr Reservoir: 
Cannon’s Creek Public Access Area







Parr: Heller’s Creek Public Access Area
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• Amenities: Boat launch; Picnic Shelters/tables; 
Restrooms.


• Primary Activity: Boat fishing
• Condition Rating: 3.81
• Crowdedness Rating: 2.31
• Density Rating: 18%(wd); 35%(we)
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Parr Reservoir: 
Heller’s Creek Public Access Area







• Facility/Amenity and Improvement Requests:
– Boat dock/Fishing pier 
– Boat launch (44%)
– Lighting 
– Restroom improvements
– Boat ramp repairs 


• Other findings:
– Quite a few comments regarding access limitations 


(siltation).
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Parr Reservoir: 
Heller’s Creek Public Access Area







Parr: Hwy 34 Primitive Ramp
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• Amenities: Parking and gravel/earthen boat 
ramp.


• Received approximately 16% of total use at Parr 
development sites.  


• Other findings: Highly utilized by waterfowl 
hunters.  Focus group attendees noted that they 
would like for this site to remain primitive.  
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Parr Reservoir: 
Hwy 34 Primitive Ramp







Non-Project: Enoree River Bridge
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• Amenities: Primitive ramp on USFS property.


• Estimated 1,342 recreation days based on vehicle traffic and an 
estimated 2.15 people per vehicle.


• April was the highest use month.


• Other findings: One of the primary sites used by waterfowl hunters 
(focus group results).


• Received approximately 5% of use experienced at three SCE&G 
maintained access areas.
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Non-Project: 
Enoree River Bridge







Waterfowl Management Areas
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Photo credit: Audubon.org







Waterfowl Management Areas: 
Monticello Reservoir


• Site Characteristics: Waters of Monticello Reservoir 
considered WMA; Available for hunting on 
Wednesdays and Saturdays.


• Use: Primarily Saturday use.


• Additional Findings: In general, no additional facilities 
or improvements were requested by Monticello 
Reservoir waterfowl hunters at focus group.  Survey 
respondents requested additional lighting, bathrooms, 
deeper boat landing.
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Waterfowl Management Areas: 
Parr Reservoir


• Site Characteristics: Portions of Parr designated 
as WMA and available for hunting Monday 
through Saturday.


• Use: Primarily Saturday use; Highway 34 and 
Enoree River Bridge Informal Access (focus group 
attendees).


• Additional Findings: High reporting of crowding.  
Requests for days/times to be limited. 
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Waterfowl Management Areas: 
Enoree River Waterfowl Management Area


• Site Characteristics: Category II, Saturday AM 
only.  


• Use: Estimated 263 recreation days during 
waterfowl season based on vehicle traffic and an 
estimated 2.15 people per vehicle.


• Additional Findings: DNR’s estimated use was 131 
people, which could indicate that people are 
traveling to the site individually.  
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Waterfowl Management Areas: 
Broad River Waterfowl Management Area


• Site Characteristics: Category I WMA: draw-hunt 
site.


• Use: 7 lottery hunts and 1 youth hunt held in 
2015/2016.


• Additional Findings: In general, users are pleased 
with this site.  No additional facility/improvement 
needs noted.
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Data Summary & Future Use
• Project is well used (152,709 recreation days).
• Populations projected to increase by 12.9 


percent from 2015 to 2030 – Primary 
recreation activities anticipated to remain the 
same.


• Project recreation sites in good to very good 
condition (average Project rating of 4.17).


• Crowdedness ratings low to moderate.
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Data Summary & Future Use
• Monticello: 


– Water-based recreation activities (boat fishing).
– Island Use (15% of water recreators): bank fishing 


and camping.
– Facility/Amenity requests: picnic tables, shelters, 


lighting, restroom improvements/access and 
fishing piers or docks.  
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Data Summary & Future Use
• Parr: 


– Water-based recreation activities (boat fishing and 
bank fishing).


– Facility/Amenity requests: boat launching/docking 
facilities, additional lighting and restroom 
improvements.  
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Data Summary & Future Use
• Waterfowl Hunting Areas: 


– Project area well used by waterfowl hunters.
– Primarily local residents (Monticello); residents of 


surrounding counties – Richland and Lexington 
(Parr).


– Hunting pressure noted as the primary concern at 
Enoree Waterfowl Area and Parr Reservoir by 
waterfowl hunters.
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PM&E Discussion
• What is requested?


• What is possible?


• What is appropriate?
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From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY; Caleb Gaston
(caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Chuck Hightower (hightocw@dhec.sc.gov);
David Eargle (eargleda@dhec.sc.gov); Fritz Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis
(gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover
(gloverjb@dhec.sc.gov); Kelly Kirven; Kerry Castle (castlek@dnr.sc.gov); Ley, Amanda; Lorianne Riggin
(RigginL@dnr.sc.gov); Malcolm Leaphart (mwleapjr@att.net); rammarell@scana.com; Randy Mahan
(randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Ron Ahle; Rusty Wenerick
(weneriwr@dhec.sc.gov); Scott Castleberry (castlews@dhec.sc.gov); Shane Boring; STUTTS, BRANDON G; Tom
McCoy (thomas_mccoy@fws.gov)

Subject: Parr Relicensing Water Quality TWC Meeting - Doodle Poll
Date: Monday, November 14, 2016 9:06:59 AM
Attachments: 2016-10-25 West Channel Water Quality Report -Draft to TWC.DOCX

Good morning,
 
We have completed the draft report of the West Channel Water Quality Testing in 2016.  As
you may recall, the 2015 dissolved oxygen study results were compromised by instrument
fouling, so we collected additional data during August 2016 to verify our previous
observations.  We also collected levellogger data during the month to see how turbine
operations influenced the West Channel area.  In addition, we released periodic pulse flows to
determine if periodic flows into the West Channel would improve water quality. 
 
We are sending out a DOODLE POLL with the report (attached), so please follow the link and
let us know if you are available for a meeting on any of the proposed dates.
 
http://doodle.com/poll/apan8fpydhzhzzwt
 
Please review the attached report and send me your comments by November 30, 2016, so we
can be prepared to discuss and address them at the meeting.
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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[bookmark: _Toc461980070][bookmark: _Toc463448865][bookmark: _Toc464129439]Introduction

South Carolina Electric & Gas Company (SCE&G) is the Licensee for the Parr Hydroelectric Project (FERC No. 1894) (Project). SCE&G is currently seeking a new license from the Federal Energy Regulatory Commission (FERC), as their current license is set to expire on June 30, 2020. The Project consists of two developments, the Parr Shoals Development and the Fairfield Pumped Storage Development. Parr Reservoir, located in Fairfield and Newberry counties, South Carolina, is a 4,400-acre impoundment formed by the Broad River and the Parr Shoals Dam (Parr Dam) and serves as the lower reservoir for the Fairfield Pumped Storage Development. Monticello Reservoir is a 6,800-acre impoundment formed by a series of four earthen dams, and serves as the upper reservoir for the pumped storage development. While the stretch of the Broad River downstream of the Parr Dam is not included in the Project Boundary Line (PBL), Project operations do influence this area.

The Project is currently involved in a relicensing process which involves cooperation between SCE&G and a variety of stakeholders including state and federal resource agencies, state and local government, non-governmental organizations (NGO), and interested individuals. SCE&G has established several Technical Working Committees (TWCs) comprised of members from the interested stakeholders. A Water Quality TWC was formed to address potential water quality issues associated with the Project. During issues scoping, the TWC identified the west channel area of the Broad River downstream of the Parr Dam as a potential area for a water quality study. The TWC specifically expressed concern about low dissolved oxygen (DO) levels in this area of the Broad River during the warmer summer and fall months.

SCE&G performed initial sampling in the west channel during 2015 and presented that data to the Water Quality TWC. The TWC recommended that SCE&G perform additional collections during 2016 to verify some of the high water temperatures and low dissolved oxygen readings recorded during late summer of 2015. SCE&G performed collections of water temperature and DO during August 2016 to verify baseline conditions and to evaluate how discrete spillway releases or pulses through the spillway gates affect water quality in the west channel. The results of this study will be used to develop measures for improving water quality in the west channel during future operations in the new license.




[bookmark: _Toc461980071][bookmark: _Toc463448866][bookmark: _Toc464129440]Study Area

The Broad River immediately downstream of the Parr Dam is naturally divided by Hampton Island, creating an eastern and western channel along the length of the island, which is approximately 1.25 miles long. Water temperature and DO were continuously monitored at four sites along the western channel: two locations just downstream of the Parr Dam (Upper Site 1 and Upper Site 2), one location midway down Hampton Island near the Highway 213 bridge (Middle West Channel), and one location at the lower extent of the western channel, just upstream of the confluence with the Broad River main channel (Lower West Channel). Additional water quality sites were also sampled for DO and water temperature periodically during the study (YSI-1 through YSI-8). Level logger data were collected at 3 locations in the upper west channel (Upper Site 1, Upper Site 2, and Upper Site 3), and stream flow measurements were collected at two locations in the upper west channel (Upper Site 1 and Upper Site 2). Each of the monitoring sites are shown in Figures 2-1 and 2-2.
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[bookmark: _Toc464129357]Figure 2‑1	Upper West Channel Monitoring Sites 
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[bookmark: _Ref463447349][bookmark: _Toc464129358]Figure 2‑2	Lower West Channel Monitoring Sites
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[bookmark: _Toc461980072][bookmark: _Toc463448867][bookmark: _Toc464129441]COLLECTION methods

The TWC requested that water temperature, DO, and water depth/flow be collected during the testing period. Water temperature and DO were monitored in the west channel area of the Broad River using HOBO U26 Dissolved Oxygen Loggers. The HOBO loggers were attached to floats and weights and deployed at the four monitoring sites on August 1, 2016, and retrieved on August 29, 2016. The loggers were calibrated according to the manufacturer’s specifications and were set to collect temperature and DO data on hourly intervals. The logger manufacturer, Onset, specifies that the dissolved oxygen monitors have an accuracy of +/- 0.2 mg/L. Data were downloaded on a weekly basis using manufacturer’s software and compiled throughout the monitoring period. 

Additionally, a calibrated YSI meter was used to collect DO and water temperature approximately once a week when data were downloaded from the HOBO loggers at each monitoring site and at additional sites in the vicinity of the HOBO loggers. These collections were used to verify HOBO logger data.

Calibrated level loggers were also installed in three locations in the upper west channel area. The data collected with these loggers was analyzed to determine how water levels changed in the west channel due to spillway leakage, spillway pulsing, and flows from the Parr powerhouse tailrace. Stream flow was measured periodically at Upper Site 1 and Upper Site 2 to determine stream flow - depth relationship.

During the collection period, SCE&G released discrete pulses from spillway gates 1 and 2 to determine how pulse flows may influence DO and temperature levels at each of the HOBO loggers. Unplanned additional spillway flows related to project operations and reservoir inventory were also released during the study. Our schedule for testing was as follows:

August 1, 2016	deploy monitors – baseline data, no pulse

August 6, 2016	unplanned spill event, approximately 15,000 cfs peak flow

August 7, 2016	unplanned spill event, approximately 7,500 cfs peak flow

August 8, 2016	download data, clean, and redeploy monitors – pulse flow 

August 10, 2016	unplanned spill event, approximately 16,500 cfs peak flow

August 11, 2016	unplanned spill event, approximately 9,000 cfs peak flow

August 15, 2016	download data, clean, and redeploy monitors – pulse flow

August 18, 2016	pulse flow

August 22, 2016	download data, clean, and redeploy monitors – baseline data no pulse

August 29, 2016	download data – remove all monitors

[bookmark: _Toc463448868][bookmark: _Toc464129442]Pulse Flows

The pulse flows consisted of discrete releases through spillway gates 1 and 2 for approximately 3 hours. The spills were targeted to release 24 acre-feet of water into the West Channel. Table 3-1 contains specific information of each release.

Table 3-1	Spillway Pulse Flow Releases

		Date

		Release Time

		Volume (acre-feet)



		8/8/2016

		0920-1220

		24.33



		8/15/2016

		0800-1045

		24.69



		8/18/2016

		0830-1130

		22.22







Table 3-2	Unplanned Spillway Release Flow

		Date

		Release Time

		Peak Flow (cfs)



		8/06-8/07 2016

		1000-0745

		15,100



		8/07-8/08 2016

		1600-0445

		7,420



		8/10-8/11 2016

		0700-0130

		16,600



		8/11/2016

		0930-1800

		9,220







[bookmark: _Toc463448869][bookmark: _Toc464129443]Stream Flow Data Collections

During installation of the stream monitors, field personnel noticed that stream flow from the tailrace area was passing into the west channel. Flows from the tailrace could affect DO and temperature levels in the west channel; therefore, Parr tailrace elevation was compared to level logger information to determine how streamflow in the two areas may be connected. Using standard USGS stream gaging methods, field crews measured streamflow at Sites 1 and 2 in the Upper West channel to establish a stage-discharge relationship.
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There was a positive relationship between streamflow (turbines and/or spillway) and water levels in the west channel (Figure 4-1). Further, Parr tailrace elevations mirrored west channel water levels, suggesting some water released from the powerhouse flows laterally into the west channel and affects water levels in this reach. This relationship is depicted in Table 4‑1, which shows stage-discharge estimates (based on Figure 4-1) for the tailrace and level loggers located at sites 1 and 2 in the upper west channel. As water levels in tailrace increase (i.e. discharge from the powerhouse increases), higher flows are observed in the west channel.





[bookmark: _Toc464129359][bookmark: _Ref463447485]Figure 4‑1	Stream Flow Data for Level Logger 1 and 2 Locations







[bookmark: _Toc464129360]Figure 4‑2	Stream Flow Data for Level Logger 1, 2, and 3 Locations




[bookmark: _Ref463447588][bookmark: _Toc463448963][bookmark: _Toc464129422]Table 4‑1 	Stream Flow Data for Upper Site 1 and Upper Site 2

		SITE 1



		FLOW (CFS)

		LEVEL LOGGER DEPTH (FT)

		TAILWATER ELEV. (FT)



		16

		1.13

		221.34



		20

		1.15

		221.70



		40

		1.25

		221.85



		60

		1.35

		222.00



		80

		1.45

		222.10



		89

		1.50

		222.20







		SITE 2



		FLOW (CFS)

		LEVEL LOGGER DEPTH (FT)

		TAILWATER ELEV. (FT)



		3

		0.88

		221.36



		20

		1.00

		221.60



		40

		1.15

		221.70



		60

		1.30

		221.80



		80

		1.45

		221.95



		100

		1.60

		222.00





[bookmark: _Toc463448871][bookmark: _Toc464129445]Dissolved Oxygen and Temperature Data 

A summary of DO data collected during August is included in the following sections. 

August 1-7, 2016

During the week of August 1-7, DO levels briefly dropped below 4 mg/L at the Middle West Channel Site, but DO levels greater than the DHEC standard of 4 mg/L (SCDHEC 2012) were observed for most sampling days at all 4 sites. Field crews noted considerable debris had accumulated around the Middle West Channel HOBO logger during the 8/8 download. Diel fluctuations in both temperature and DO levels were observed. This week did not contain any planned pulse, but an unplanned operational spill of approximately 15,000 cfs (peak flow) occurred on August 6 and an unplanned operational spill of approximately 7,500 cfs peak flow occurred on August 7. These spill events did not appear to influence DO levels at the Upper or Lower Sites during or after the spills. The Middle Site DO levels appear to have improved with the large spill (Figure 4-3). Minimum and maximum DO and temperatures for each collection site are presented in Table 4-2. Upper Site 2 is a shallow side channel and appears to experience the largest diel swings. DO and temperature collected by YSI are presented in Table 4-3. Comparisons of DO and temperature data collected via HOBO and YSI are presented in 
Table 4-4 and verify the accuracy of the HOBO collections.





[bookmark: _Toc464129361]Figure 4‑3	Dissolved Oxygen at the Upper, Middle, and Lower West Channel Locations – August 1-7





[bookmark: _Toc441138235]CONTINUED

FIGURE 4-3	DISSOLVED OXYGEN AT THE UPPER, MIDDLE, AND LOWER WEST CHANNEL LOCATIONS – AUGUST 1-7


[bookmark: _Toc463448964][bookmark: _Toc464129423]Table 4‑2	Maximum, Minimum, and Average Temperatures and Dissolved Oxygen for August 1-7, 2016 

		AUGUST 1-7, 2016



		 

		TEMPERATURE (°F)

		DISSOLVED OXYGEN (MG/L)



		 

		MAX

		MIN

		AVG

		MAX

		MIN

		AVG



		Upper West Site 1

		90.86

		84.56

		86.66

		7.97

		3.94

		6.03



		Upper West Site 2

		95.14

		82.04

		86.84

		13.99

		3.79

		7.34



		Middle West

		92.80

		83.44

		86.60

		10.94

		0.00

		6.04



		Lower West

		91.47

		84.56

		87.26

		10.59

		4.45

		7.91







[bookmark: _Toc463448965][bookmark: _Toc464129424]Table 4‑3	YSI Spot Measurements for August 1, 2016

		Location

		Time

		YSI

DO (mg/L)

		YSI

Temp (°F)



		YSI 1

		0800

		4.59

		84.6



		YSI 2

		0815

		5.19

		85.3



		YSI 3

		0840

		5.60

		85.3



		YSI 4

		0847

		5.73

		86.0



		YSI 5

		0855

		5.72

		86.0



		YSI 6

		0858

		5.24

		85.8



		YSI 7

		0905

		5.95

		85.1



		YSI 8

		n/a

		n/a

		n/a



		Middle West Channel

		1100

		6.50

		86.9



		Lower West Channel

		1130

		6.36

		87.1







[bookmark: _Toc464129425]Table 4‑4 	YSI DO Verification for August 1, 2016

		Location

		Time

		YSI DO (mg/L)

		YSI Temp (°F)

		HOBO DO (mg/L)

		HOBO Temp (°F)



		YSI 2

		0815

		5.19

		85.3

		6.03*

		85.17*



		YSI 7

		0905

		5.95

		85.1

		**

		**



		Middle West Channel

		1100

		6.50

		86.9

		6.63

		87.40



		Lower West Channel

		1130

		6.36

		87.1

		6.77

		88.38





* First HOBO data point taken at 0845

** HOBO deployed on 8/3/16




August 8-14, 2016

During the week of August 8-14, DO levels briefly dropped below 4 mg/L during one day at Upper Site 2, but DO levels greater than 4 mg/L were observed during all other sampling days at all sampling sites. Diel fluctuations in both temperature and DO levels were observed at all sites (Figure 4-4). Minimum and maximum DO and temperatures for each collection site are presented in Table 4-5. Upper Site 2 again experienced the largest diel swings. There was a pulse of approximately 24 acre feet on August 8. DO and temperature collected by YSI prior to and during the planned pulse are presented in Table 4-6. These data show that the planned pulse provided a slight increase in DO during the pulse. There were also unplanned spills of 16,500 cfs peak flow on August 10 and 9,000 cfs peak flow on August 11. None of the spill events appeared to significantly affect DO readings in the west channel. However, these unplanned spills would have provided some flushing of the west channel and could have helped to improve overall water quality. A comparison of YSI and HOBO readings again showed that the HOBO’s were collecting accurate data (Table 4-7).








[bookmark: _Toc464129362]Figure 4‑4	Dissolved oxygen at the Upper, Middle, and Lower West Channel Locations - August 8-14, 2016
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Figure 4-4	Dissolved Oxygen at the Upper, Middle, and Lower West Channel Locations – August 8-14, 2016

[bookmark: _Toc463448966][bookmark: _Toc464129426]Table 4‑5	Maximum, Minimum, and Average Temperatures and Dissolved Oxygen for August 8-14, 2016

		AUGUST 8-14, 2016



		 

		TEMPERATURE (°F)

		DISSOLVED OXYGEN (MG/L)



		 

		MAX

		MIN

		AVG

		MAX

		MIN

		AVG



		Upper West Site 1

		87.91

		83.84

		85.97

		7.97

		4.58

		6.20



		Upper West Site 2

		90.68

		80.67

		85.85

		8.90

		2.89

		6.46



		Middle West

		92.62

		82.83

		86.41

		11.68

		3.91

		7.28



		Lower West

		90.90

		83.66

		86.70

		10.86

		4.93

		7.75







[bookmark: _Toc463448967][bookmark: _Toc464129427]Table 4‑6	YSI Spot Measurements for August 8, 2016

		 

		PRE-PULSE

		DURING PULSE



		LOCATION

		DO (mg/L)

		Temp (°F)

		Time

		DO (mg/L)

		Temp (°F)

		Time



		YSI 1

		5.49

		85.1

		0850

		7.26

		85.8

		1100



		YSI 2

		5.11

		85.3

		0853

		7.12

		85.6

		1028



		YSI 3

		5.24

		85.5

		0903

		7.11

		85.5

		1031



		YSI 4

		4.80

		85.6

		0906

		7.12

		85.5

		1033



		YSI 5

		4.91

		85.8

		0910

		7.19

		85.6

		1036



		YSI 6

		5.13

		85.8

		0913

		6.58

		86.0

		1038



		YSI 7

		6.49

		86.0

		0919

		5.65

		86.4

		1041



		YSI 8

		6.26

		86.4

		0935

		6.61

		87.3

		1046



		Middle West Channel (Bridge)

		n/a

		n/a

		n/a

		6.42

		84.9

		1130



		Lower West Channel

		n/a

		n/a

		n/a

		7.21

		86.4

		1149







[bookmark: _Toc464129428]Table 4‑7	YSI DO Verification for August 8, 2016 

		Location

		Time

		YSI DO (mg/L)

		YSI Temp (°F)

		HOBO DO (mg/L)

		HOBO Temp (°F)



		YSI 2

		0853

		5.11

		85.3

		5.59

		85.06



		YSI 7

		0919

		6.49

		86.0

		6.81

		85.35



		Middle West Channel

		1130

		6.42

		84.9

		6.80

		83.77



		Lower West Channel

		1149

		7.21

		86.4

		7.45

		86.36










August 15-21, 2016

During the week of August 15-21, DO levels below 4 mg/L were observed at several sites over several days, but never remained below 4 mg/L for more than several hours. Diel fluctuations in both temperature and DO levels were observed at all sites (Figure 4-5). Minimum and maximum DO and temperatures for each collection site are presented in Table 4-8. Upper Site 2 again experienced the largest diel swings. There were pulse flows of approximately 25 acre feet on 8/15 and 8/18. Both of the spill events appeared to have positive effects on DO levels in the Upper and Middle Sites. DO and temperature collected by YSI prior to and during the planned pulse are presented in Table 4-9. These data show that the planned pulse provided a slight increase in DO during the pulse. No unplanned spills occurred during the week. Comparison of the YSI readings and the HOBO logger data again showed that the HOBO’s were collecting accurate data.




 



[bookmark: _Toc464129363]Figure 4‑5	Dissolved Oxygen at the Upper, Middle, and Lower West Channel Locations - August 15-21, 2016
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Figure 4-5	Dissolved Oxygen at the Upper, Middle, and Lower West Channel Locations – August 15-21, 2016



[bookmark: _Toc463448968][bookmark: _Toc464129429]Table 4‑8	Maximum, Minimum, and Average Temperatures and Dissolved Oxygen for August 15-21, 2016

		AUGUST 15-21, 2016



		 

		TEMPERATURE (°F)

		DISSOLVED OXYGEN (MG/L)



		 

		MAX

		MIN

		AVG

		MAX

		MIN

		AVG



		Upper West Site 1

		92.37

		84.02

		86.97

		12.30

		3.12

		6.38



		Upper West Site 2

		96.58

		80.96

		86.87

		15.61

		1.15

		7.19



		Middle West

		93.78

		83.01

		86.82

		14.74

		3.18

		8.13



		Lower West

		92.62

		84.67

		87.84

		13.23

		4.72

		9.24







[bookmark: _Toc463448969][bookmark: _Toc464129430]Table 4‑9	YSI Spot Measurements for August 15, 2016

		 

		PRE-PULSE

		DURING PULSE



		LOCATION

		DO (mg/L)

		Temp (°F)

		Time

		DO (mg/L)

		Temp (°F)

		Time



		YSI 1

		5.40

		85.5

		0747

		8.36

		86.7

		1023



		YSI 2

		5.50

		86.0

		0753

		8.15

		86.5

		1020



		YSI 3

		5.45

		86.1

		0800

		8.13

		86.4

		1017



		YSI 4

		5.44

		86.1

		0807

		8.17

		86.6

		1015



		YSI 5

		5.44

		86.1

		0810

		6.91

		86.9

		1013



		YSI 6

		5.31

		85.6

		0812

		6.75

		87.0

		1011



		YSI 7

		6.59

		85.7

		0816

		7.92

		87.1

		1000



		YSI 8

		5.91

		85.9

		0821

		7.60

		87.2

		1008



		Middle West Channel (Bridge)

		n/a

		n/a

		n/a

		8.00

		86.7

		 



		Lower West Channel

		n/a

		n/a

		n/a

		6.57

		86.0

		 







[bookmark: _Toc464129431]Table 4‑10 	YSI DO Verification for August 15, 2016 

		Location

		Time

		YSI DO (mg/L)

		YSI Temp (°F)

		HOBO DO (mg/L)

		HOBO Temp (°F)



		YSI 2

		0753

		5.50

		86.0

		5.33

		85.71



		YSI 7

		0816

		6.59

		85.7

		6.00

		85.35



		Middle West Channel

		 

		8.00

		86.7

		8.29

		86.36



		Lower West Channel

		 

		6.57

		86.0

		7.07

		86.43





* Middle and Lower times estimated to be 1130 and 1200






August 22-29, 2016

During the week of August 22-29, there were no planned or un-planned spillway releases. There were a few DO excursions at the Upper Site 1, Middle, and Lower sites during the week (Figure 4-6). The largest diel fluctuations were observed at Upper Site 2, with DO levels dropping below 4 mg/L and rising up to 21.73 mg/L during a single 24-hour period (Table 4-11). DO and temperature data collected by YSI verified these DO spikes (Table 4-12). This increase in diel fluctuation is likely the result of low flows (no pulse & reduced generation) during the week and a rapid increase of vegetation at the two Upper Sites. Field crews noted a very large increase in the abundance of aquatic vegetation (Hydrilla and Spirogyra) during this last week of testing throughout the upper reach of the west channel (Photo 4‑1; Photo 4‑2). 








[bookmark: _Toc464129364]Figure 4‑6	Dissolved Oxygen at the Upper, Middle, and Lower West Channel Locations - August 22-29, 2016
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Figure 4‑6	Dissolved Oxygen at the Upper, Middle, and Lower West Channel Locations - August 22-29, 2016

[bookmark: _Toc463448970][bookmark: _Toc464129432]Table 4‑11	Maximum, Minimum, and Average Temperatures and Dissolved Oxygen for August 22-29, 2016

		AUGUST 22-29, 2016



		 

		TEMPERATURE (°F)

		DISSOLVED OXYGEN (MG/L)



		 

		MAX

		MIN

		AVG

		MAX

		MIN

		AVG



		Upper West Site 1

		92.73

		82.54

		86.41

		12.11

		3.60

		6.68



		Upper West Site 2

		95.72

		77.90

		85.37

		21.73

		0.95

		7.90



		Middle West

		89.89

		82.62

		86.24

		15.91

		3.37

		9.00



		Lower West

		90.25

		83.34

		86.73

		14.81

		5.54

		9.64







[bookmark: _Toc463448971][bookmark: _Toc464129433]Table 4‑12	YSI Spot Measurements for August 22 & 29, 2016

		 

		August 22, 2016

		August 29, 2019



		Location

		DO (mg/L)

		Temp (°F)

		Time

		DO (mg/L)

		Temp (°F)

		Time



		YSI 1

		8.58

		83.7

		0950

		

		

		 



		YSI 2

		7.18

		83.8

		0954

		9.26

		86.0

		1124



		YSI 3

		6.97

		83.8

		1002

		7.70

		85.1

		1037



		YSI 4

		6.34

		84.4

		1004

		8.68

		86.2

		1114



		YSI 5

		7.13

		84.0

		1006

		9.06

		85.6

		1111



		YSI 6

		12.80

		83.7

		1046

		13.60

		84.9

		1109



		YSI 7

		12.97

		81.5

		1013

		15.05

		83.7

		1057



		YSI 8

		8.13

		81.3

		1026

		11.22

		83.5

		1047



		Middle West Channel (Bridge)

		7.18

		84.7

		1115

		7.69

		84.2

		0925



		Lower West Channel

		0.42

		85.6

		1133

		6.70

		83.8

		0940







[bookmark: _Toc464129434]Table 4‑13 	YSI DO Verification for August 22, 2016 

		Location

		Time

		YSI DO (mg/L)

		YSI Temp (°F)

		HOBO DO (mg/L)

		HOBO Temp (°F)



		YSI 2

		0954

		7.18

		83.8

		6.94

		82.8



		YSI 7

		1013

		12.97

		81.5

		12.04

		81.18



		Middle West Channel

		1115

		7.18

		84.7

		7.2

		85.32



		Lower West Channel

		1133

		10.10

		85.6

		9.57

		85.32







[bookmark: _Toc464129435]Table 4‑14 	YSI DO Verification for August 29, 2016 

		Location

		Time

		YSI DO (mg/L)

		YSI Temp (°F)

		HOBO DO (mg/L)

		HOBO Temp (°F)



		YSI 2

		1124

		9.26

		86.0

		8.78

		85.64



		YSI 7

		1057

		15.05

		83.7

		6.84

		82.22



		Middle West Channel

		0925

		7.69

		84.2

		7.75

		84.38



		Lower West Channel

		0940

		6.70

		83.8

		6.12

		83.8
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[bookmark: _Ref463448305][bookmark: _Toc464129098]Photo 4‑1	Upper Reach of the West Channel (Note Multiple Pockets of Aquatic Vegetation)
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[bookmark: _Ref463448317][bookmark: _Toc464129099]Photo 4‑2	Hydrilla and Spirogyra in the Upper Reach of the West Channel




Comparison of 2015 and 2016 August Data

The 2015 report noted that the HOBO monitor in the Upper West Channel was frequently fouled by vegetation wrapping around the monitors and proposed that this fouling resulted in erroneous data collections. During 2016, the HOBO monitors were checked weekly and remained free of vegetation fouling.

The Upper West Channel 2015 data experienced large diel fluctuations for the entire month, with DO ranging from highs up to approximately 21 mg/L down to DO levels at or near 0 mg/L. The Upper Site 1 – 2016 data did not show these drastic swings and rarely documented DO below 4 mg/L.  The Upper Site 2 – 2016 data was similar to the 2015 DO observations only during the latter part of the month when no pulsing flows were experienced. Upper Site 2 also had an abundance of aquatic vegetation throughout the study period and likely influenced the diel shifts observed during the last week of August 2016. The 2016 data showed that the Upper West Channel sites do not all experience DO levels consistently below 4 mg/L. The 2016 test also showed that pulsing spillway flows periodically during the summer improve DO levels in the Upper West Channel area.



[bookmark: _Toc464129365]Figure 4‑7 	Dissolved Oxygen at the Upper West Channel Locations - august 2015 and 2016

Daily maximum DO levels in the Middle West Channel were higher in 2016 than in 2015. Diel fluctuations were also more pronounced in 2016. However, lower DO levels occurred during 2015 for most days in August. Diel fluctuations became more pronounced in 2016 towards the end of August (at the same time that the abundance of aquatic vegetation increased), whereas the fluctuations in 2015 remained relatively constant. It is likely that checking and cleaning the HOBO loggers weekly during 2016 resulted in better data. It appears that the spillway flows (both planned and unplanned) helped to increase the observed DO levels in 2016.







[bookmark: _Toc464129366]Figure 4‑8	Dissolved Oxygen at the middle West Channel Location - August 2015 and 2016




DO levels were generally higher in 2016 than in 2015 at the lowest reach. Both years experienced diel fluctuations, with DO levels in 2015 reaching overall lower levels than those observed during 2016. The Lower West Channel site appears to be most affected by turbine operations as river flows back up into this area. DO levels for both of the years rarely dropped below 4 mg/L and this site should continue to meet DO standards in the future.





[bookmark: _Toc464129367]Figure 4‑9	Dissolved oxygen at the Lower West Channel Location - August 2015 and 2016







[bookmark: _Toc463448872][bookmark: _Toc464129446]Discussion

DO levels generally remained above the DHEC standard of 4 mg/L (SCDHEC 2012) during 2016, with diel fluctuations in both temperature and DO occurring throughout the study. Greater fluctuations in DO were observed later in the month as aquatic vegetation increased and spillway flows were curtailed. Unlike the original 2015 study, where equipment was continually fouled by aquatic vegetation, equipment during this 2016 study was kept clean, suggesting that the results of this study offer more accurate readings for DO experienced in the west channel during the late summer period.

DO levels in 2016 were generally greater than those observed during 2015, reaching higher levels, and not reaching minimum levels observed during 2015. Equipment was kept clean in 2016 through frequent site visits, and by placing equipment in locations where fouling was less likely to occur. Conversely, equipment in 2015 had spirogyra wrapped around it on several occasions, which likely affected those results. DO levels in the upper and middle west channel did experience increased daily spikes in DO levels as August progressed, which may be due to the increased amount of aquatic vegetation that was observed during the latter half of 2016. While some vegetation, particularly spirogyra, was observed during 2015, an abundance of Hydrilla was observed during 2016. Hydrilla was not observed during the 2015 study and is a new exotic species for the area that will influence the west channel habitat conditions in the future. Further, the large unplanned spillway releases that occurred early in the 2016 study may have influenced the study results by retarding the dominance of aquatic vegetation in the west channel. 

Overall, water quality in the west channel seems to be most impacted during the later summer months, when stream flows are typically lower, temperatures are warmer, and vegetation growth is at a higher level. The planned smaller spillway pulses appeared to have had a positive effect on DO levels in the west channel, as observed DO levels were measurably increased with each of the planned pulse events. The pulses of approximately 25 acre-feet, in combination with the unplanned spills, were able to maintain higher levels of water quality in the West channel.
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The study also determined that water levels in the west channel are strongly influenced by flows from the powerhouse and indicate that tailrace flows enter the west channel. An increase in the amount of water passing through the powerhouse will increase the amount of water in the west channel and should help to improve DO levels in the west channel.

It is possible that the higher DO levels observed during 2016 were a result of both the flows to the west channel from the tailrace combined with periodic spills of approximately 25 acre feet. More data over several years may be needed to fine tune the frequency and amount of spills that are needed to boost west channel DO levels during the late summer.
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Upper West Channel Site 1



Levellogger Depth	15.85	88.63	1.1272699999999958	1.4970600000000047	Streamflow (cfs)
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Upper West Channel Site 2



Levellogger Depth	2.85	106.99	0.87596999999999525	1.6520599999999988	Streamflow (cfs)
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Upper West Channel Site 1
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Depth (ft)





Elevation (ft)









Upper West Channel Site 2
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Depth (ft)





Elevation (ft)









Upper West Channel Site 3
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Upper West Channel Site 1: August 1-7
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Upper West Channel Site 2: August 1-7
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Temp °F





DO (mg/L)









Middle West Channel: August 1-7
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Lower West Channel: August 1-7
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Upper West Channel Site 1: August 8-14
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Upper West Channel Site 2: August 8-14
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Middle West Channel: August 8-14
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Lower West Channel: August 8-14
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Upper West Channel Site 1: August 15-21
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Upper West Channel Site 2: August 15-21
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Lower West Channel: August 15-21
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Upper West Channel Site 1: August 22-29



Temp °F 	42583.364583333336	42583.375	42583.385416666664	42583.395833333336	42583.40625	42583.416666666664	42583.427083333336	42583.4375	42583.447916666664	42583.458333333336	42583.46875	42583.479166666664	42583.489583333336	42583.5	42583.510416666664	42583.520833333336	42583.53125	42583.541666666664	42583.552083333336	42583.5625	42583.572916666664	42583.583333333336	42583.59375	42583.604166666664	42583.614583333336	42583.625	42583.635416666664	42583.645833333336	42583.65625	42583.666666666664	42583.677083333336	42583.6875	42583.697916666664	42583.708333333336	42583.71875	42583.729166666664	42583.739583333336	42583.75	42583.760416666664	42583.770833333336	42583.78125	42583.791666666664	42583.802083333336	42583.8125	42583.822916666664	42583.833333333336	42583.84375	42583.854166666664	42583.864583333336	42583.875	42583.885416666664	42583.895833333336	42583.90625	42583.916666666664	42583.927083333336	42583.9375	42583.947916666664	42583.958333333336	42583.96875	42583.979166666664	42583.989583333336	42584	42584.010416666664	42584.020833333336	42584.03125	42584.041666666664	42584.052083333336	42584.0625	42584.072916666664	42584.083333333336	42584.09375	42584.104166666664	42584.114583333336	42584.125	42584.135416666664	42584.145833333336	42584.15625	42584.166666666664	42584.177083333336	42584.1875	42584.197916666664	42584.208333333336	42584.21875	42584.229166666664	42584.239583333336	42584.25	42584.260416666664	42584.270833333336	42584.28125	42584.291666666664	42584.302083333336	42584.3125	42584.322916666664	42584.333333333336	42584.34375	42584.354166666664	42584.364583333336	42584.375	42584.385416666664	42584.395833333336	42584.40625	42584.416666666664	42584.427083333336	42584.4375	42584.447916666664	42584.458333333336	42584.46875	42584.479166666664	42584.489583333336	42584.5	42584.510416666664	42584.520833333336	42584.53125	42584.541666666664	42584.552083333336	42584.5625	42584.572916666664	42584.583333333336	42584.59375	42584.604166666664	42584.614583333336	42584.625	42584.635416666664	42584.645833333336	42584.65625	42584.666666666664	42584.677083333336	42584.6875	42584.697916666664	42584.708333333336	42584.71875	42584.729166666664	42584.739583333336	42584.75	42584.760416666664	42584.770833333336	42584.78125	42584.791666666664	42584.802083333336	42584.8125	42584.822916666664	42584.833333333336	42584.84375	42584.854166666664	42584.864583333336	42584.875	42584.885416666664	42584.895833333336	42584.90625	42584.916666666664	42584.927083333336	42584.9375	42584.947916666664	42584.958333333336	42584.96875	42584.979166666664	42584.989583333336	42585	42585.010416666664	42585.020833333336	42585.03125	42585.041666666664	42585.052083333336	42585.0625	42585.072916666664	42585.083333333336	42585.09375	42585.104166666664	42585.114583333336	42585.125	42585.135416666664	42585.145833333336	42585.15625	42585.166666666664	42585.177083333336	42585.1875	42585.197916666664	42585.208333333336	42585.21875	42585.229166666664	42585.239583333336	42585.25	42585.260416666664	42585.270833333336	42585.28125	42585.291666666664	42585.302083333336	42585.3125	42585.322916666664	42585.333333333336	42585.34375	42585.354166666664	42585.364583333336	42585.375	42585.385416666664	42585.395833333336	42585.40625	42585.416666666664	42585.427083333336	42585.4375	42585.447916666664	42585.458333333336	42585.46875	42585.479166666664	42585.489583333336	42585.5	42585.510416666664	42585.520833333336	42585.53125	42585.541666666664	42585.552083333336	42585.5625	42585.572916666664	42585.583333333336	42585.59375	42585.604166666664	42585.614583333336	42585.625	42585.635416666664	42585.645833333336	42585.65625	42585.666666666664	42585.677083333336	42585.6875	42585.697916666664	42585.708333333336	42585.71875	42585.729166666664	42585.739583333336	42585.75	42585.760416666664	42585.770833333336	42585.78125	42585.791666666664	42585.802083333336	42585.8125	42585.822916666664	42585.833333333336	42585.84375	42585.854166666664	42585.864583333336	42585.875	42585.885416666664	42585.895833333336	42585.90625	42585.916666666664	42585.927083333336	42585.9375	42585.947916666664	42585.958333333336	42585.96875	42585.979166666664	42585.989583333336	42586	42586.010416666664	42586.020833333336	42586.03125	42586.041666666664	42586.052083333336	42586.0625	42586.072916666664	42586.083333333336	42586.09375	42586.104166666664	42586.114583333336	42586.125	42586.135416666664	42586.145833333336	42586.15625	42586.166666666664	42586.177083333336	42586.1875	42586.197916666664	42586.208333333336	42586.21875	42586.229166666664	42586.239583333336	42586.25	42586.260416666664	42586.270833333336	42586.28125	42586.291666666664	42586.302083333336	42586.3125	42586.322916666664	42586.333333333336	42586.34375	42586.354166666664	42586.364583333336	42586.375	42586.385416666664	42586.395833333336	42586.40625	42586.416666666664	42586.427083333336	42586.4375	42586.447916666664	42586.458333333336	42586.46875	42586.479166666664	42586.489583333336	42586.5	42586.510416666664	42586.520833333336	42586.53125	42586.541666666664	42586.552083333336	42586.5625	42586.572916666664	42586.583333333336	42586.59375	42586.604166666664	42586.614583333336	42586.625	42586.635416666664	42586.645833333336	42586.65625	42586.666666666664	42586.677083333336	42586.6875	42586.697916666664	42586.708333333336	42586.71875	42586.729166666664	42586.739583333336	42586.75	42586.760416666664	42586.770833333336	42586.78125	42586.791666666664	42586.802083333336	42586.8125	42586.822916666664	42586.833333333336	42586.84375	42586.854166666664	42586.864583333336	42586.875	42586.885416666664	42586.895833333336	42586.90625	42586.916666666664	42586.927083333336	42586.9375	42586.947916666664	42586.958333333336	42586.96875	42586.979166666664	42586.989583333336	42587	42587.010416666664	42587.020833333336	42587.03125	42587.041666666664	42587.052083333336	42587.0625	42587.072916666664	42587.083333333336	42587.09375	42587.104166666664	42587.114583333336	42587.125	42587.135416666664	42587.145833333336	42587.15625	42587.166666666664	42587.177083333336	42587.1875	42587.197916666664	42587.208333333336	42587.21875	42587.229166666664	42587.239583333336	42587.25	42587.260416666664	42587.270833333336	42587.28125	42587.291666666664	42587.302083333336	42587.3125	42587.322916666664	42587.333333333336	42587.34375	42587.354166666664	42587.364583333336	42587.375	42587.385416666664	42587.395833333336	42587.40625	42587.416666666664	42587.427083333336	42587.4375	42587.447916666664	42587.458333333336	42587.46875	42587.479166666664	42587.489583333336	42587.5	42587.510416666664	42587.520833333336	42587.53125	42587.541666666664	42587.552083333336	42587.5625	42587.572916666664	42587.583333333336	42587.59375	42587.604166666664	42587.614583333336	42587.625	42587.635416666664	42587.645833333336	42587.65625	42587.666666666664	42587.677083333336	42587.6875	42587.697916666664	42587.708333333336	42587.71875	42587.729166666664	42587.739583333336	42587.75	42587.760416666664	42587.770833333336	42587.78125	42587.791666666664	42587.802083333336	42587.8125	42587.822916666664	42587.833333333336	42587.84375	42587.854166666664	42587.864583333336	42587.875	42587.885416666664	42587.895833333336	42587.90625	42587.916666666664	42587.927083333336	42587.9375	42587.947916666664	42587.958333333336	42587.96875	42587.979166666664	42587.989583333336	42588	42588.010416666664	42588.020833333336	42588.03125	42588.041666666664	42588.052083333336	42588.0625	42588.072916666664	42588.083333333336	42588.09375	42588.104166666664	42588.114583333336	42588.125	42588.135416666664	42588.145833333336	42588.15625	42588.166666666664	42588.177083333336	42588.1875	42588.197916666664	42588.208333333336	42588.21875	42588.229166666664	42588.239583333336	42588.25	42588.260416666664	42588.270833333336	42588.28125	42588.291666666664	42588.302083333336	42588.3125	42588.322916666664	42588.333333333336	42588.34375	42588.354166666664	42588.364583333336	42588.375	42588.385416666664	42588.395833333336	42588.40625	42588.416666666664	42588.427083333336	42588.4375	42588.447916666664	42588.458333333336	42588.46875	42588.479166666664	42588.489583333336	42588.5	42588.510416666664	42588.520833333336	42588.53125	42588.541666666664	42588.552083333336	42588.5625	42588.572916666664	42588.583333333336	42588.59375	42588.604166666664	42588.614583333336	42588.625	42588.635416666664	42588.645833333336	42588.65625	42588.666666666664	42588.677083333336	42588.6875	42588.697916666664	42588.708333333336	42588.71875	42588.729166666664	42588.739583333336	42588.75	42588.760416666664	42588.770833333336	42588.78125	42588.791666666664	42588.802083333336	42588.8125	42588.822916666664	42588.833333333336	42588.84375	42588.854166666664	42588.864583333336	42588.875	42588.885416666664	42588.895833333336	42588.90625	42588.916666666664	42588.927083333336	42588.9375	42588.947916666664	42588.958333333336	42588.96875	42588.979166666664	42588.989583333336	42589	42589.010416666664	42589.020833333336	42589.03125	42589.041666666664	42589.052083333336	42589.0625	42589.072916666664	42589.083333333336	42589.09375	42589.104166666664	42589.114583333336	42589.125	42589.135416666664	42589.145833333336	42589.15625	42589.166666666664	42589.177083333336	42589.1875	42589.197916666664	42589.208333333336	42589.21875	42589.229166666664	42589.239583333336	42589.25	42589.260416666664	42589.270833333336	42589.28125	42589.291666666664	42589.302083333336	42589.3125	42589.322916666664	42589.333333333336	42589.34375	42589.354166666664	42589.364583333336	42589.375	42589.385416666664	42589.395833333336	42589.40625	42589.416666666664	42589.427083333336	42589.4375	42589.447916666664	42589.458333333336	42589.46875	42589.479166666664	42589.489583333336	42589.5	42589.510416666664	42589.520833333336	42589.53125	42589.541666666664	42589.552083333336	42589.5625	42589.572916666664	42589.583333333336	42589.59375	42589.604166666664	42589.614583333336	42589.625	42589.635416666664	42589.645833333336	42589.65625	42589.666666666664	42589.677083333336	42589.6875	42589.697916666664	42589.708333333336	42589.71875	42589.729166666664	42589.739583333336	42589.75	42589.760416666664	42589.770833333336	42589.78125	42589.791666666664	42589.802083333336	42589.8125	42589.822916666664	42589.833333333336	42589.84375	42589.854166666664	42589.864583333336	42589.875	42589.885416666664	42589.895833333336	42589.90625	42589.916666666664	42589.927083333336	42589.9375	42589.947916666664	42589.958333333336	42589.96875	42589.979166666664	42589.989583333336	42590	42590.010416666664	42590.020833333336	42590.03125	42590.041666666664	42590.052083333336	42590.0625	42590.072916666664	42590.083333333336	42590.09375	42590.104166666664	42590.114583333336	42590.125	42590.135416666664	42590.145833333336	42590.15625	42590.166666666664	42590.177083333336	42590.1875	42590.197916666664	42590.208333333336	42590.21875	42590.229166666664	42590.239583333336	42590.25	42590.260416666664	42590.270833333336	42590.28125	42590.291666666664	42590.302083333336	42590.3125	42590.322916666664	42590.333333333336	42590.34375	42590.354166666664	42590.364583333336	42590.375	42590.385416666664	42590.395833333336	42590.40625	42590.416666666664	42590.427083333336	42590.4375	42590.447916666664	42590.458333333336	42590.46875	42590.479166666664	42590.489583333336	42590.5	42590.510416666664	42590.520833333336	42590.53125	42590.541666666664	42590.552083333336	42590.5625	42590.572916666664	42590.583333333336	42590.59375	42590.604166666664	42590.614583333336	42590.625	42590.635416666664	42590.645833333336	42590.65625	42590.666666666664	42590.677083333336	42590.6875	42590.697916666664	42590.708333333336	42590.71875	42590.729166666664	42590.739583333336	42590.75	42590.760416666664	42590.770833333336	42590.78125	42590.791666666664	42590.802083333336	42590.8125	42590.822916666664	42590.833333333336	42590.84375	42590.854166666664	42590.864583333336	42590.875	42590.885416666664	42590.895833333336	42590.90625	42590.916666666664	42590.927083333336	42590.9375	42590.947916666664	42590.958333333336	42590.96875	42590.979166666664	42590.989583333336	42591	42591.010416666664	42591.020833333336	42591.03125	42591.041666666664	42591.052083333336	42591.0625	42591.072916666664	42591.083333333336	42591.09375	42591.104166666664	42591.114583333336	42591.125	42591.135416666664	42591.145833333336	42591.15625	42591.166666666664	42591.177083333336	42591.1875	42591.197916666664	42591.208333333336	42591.21875	42591.229166666664	42591.239583333336	42591.25	42591.260416666664	42591.270833333336	42591.28125	42591.291666666664	42591.302083333336	42591.3125	42591.322916666664	42591.333333333336	42591.34375	42591.354166666664	42591.364583333336	42591.375	42591.385416666664	42591.395833333336	42591.40625	42591.416666666664	42591.427083333336	42591.4375	42591.447916666664	42591.458333333336	42591.46875	42591.479166666664	42591.489583333336	42591.5	42591.510416666664	42591.520833333336	42591.53125	42591.541666666664	42591.552083333336	42591.5625	42591.572916666664	42591.583333333336	42591.59375	42591.604166666664	42591.614583333336	42591.625	42591.635416666664	42591.645833333336	42591.65625	42591.666666666664	42591.677083333336	42591.6875	42591.697916666664	42591.708333333336	42591.71875	42591.729166666664	42591.739583333336	42591.75	42591.760416666664	42591.770833333336	42591.78125	42591.791666666664	42591.802083333336	42591.8125	42591.822916666664	42591.833333333336	42591.84375	42591.854166666664	42591.864583333336	42591.875	42591.885416666664	42591.895833333336	42591.90625	42591.916666666664	42591.927083333336	42591.9375	42591.947916666664	42591.958333333336	42591.96875	42591.979166666664	42591.989583333336	42592	42592.010416666664	42592.020833333336	42592.03125	42592.041666666664	42592.052083333336	42592.0625	42592.072916666664	42592.083333333336	42592.09375	42592.104166666664	42592.114583333336	42592.125	42592.135416666664	42592.145833333336	42592.15625	42592.166666666664	42592.177083333336	42592.1875	42592.197916666664	42592.208333333336	42592.21875	42592.229166666664	42592.239583333336	42592.25	42592.260416666664	42592.270833333336	42592.28125	42592.291666666664	42592.302083333336	42592.3125	42592.322916666664	42592.333333333336	42592.34375	42592.354166666664	42592.364583333336	42592.375	42592.385416666664	42592.395833333336	42592.40625	42592.416666666664	42592.427083333336	42592.4375	42592.447916666664	42592.458333333336	42592.46875	42592.479166666664	42592.489583333336	42592.5	42592.510416666664	42592.520833333336	42592.53125	42592.541666666664	42592.552083333336	42592.5625	42592.572916666664	42592.583333333336	42592.59375	42592.604166666664	42592.614583333336	42592.625	42592.635416666664	42592.645833333336	42592.65625	42592.666666666664	42592.677083333336	42592.6875	42592.697916666664	42592.708333333336	42592.71875	42592.729166666664	42592.739583333336	42592.75	42592.760416666664	42592.770833333336	42592.78125	42592.791666666664	42592.802083333336	42592.8125	42592.822916666664	42592.833333333336	42592.84375	42592.854166666664	42592.864583333336	42592.875	42592.885416666664	42592.895833333336	42592.90625	42592.916666666664	42592.927083333336	42592.9375	42592.947916666664	42592.958333333336	42592.96875	42592.979166666664	42592.989583333336	42593	42593.010416666664	42593.020833333336	42593.03125	42593.041666666664	42593.052083333336	42593.0625	42593.072916666664	42593.083333333336	42593.09375	42593.104166666664	42593.114583333336	42593.125	42593.135416666664	42593.145833333336	42593.15625	42593.166666666664	42593.177083333336	42593.1875	42593.197916666664	42593.208333333336	42593.21875	42593.229166666664	42593.239583333336	42593.25	42593.260416666664	42593.270833333336	42593.28125	42593.291666666664	42593.302083333336	42593.3125	42593.322916666664	42593.333333333336	42593.34375	42593.354166666664	42593.364583333336	42593.375	42593.385416666664	42593.395833333336	42593.40625	42593.416666666664	42593.427083333336	42593.4375	42593.447916666664	42593.458333333336	42593.46875	42593.479166666664	42593.489583333336	42593.5	42593.510416666664	42593.520833333336	42593.53125	42593.541666666664	42593.552083333336	42593.5625	42593.572916666664	42593.583333333336	42593.59375	42593.604166666664	42593.614583333336	42593.625	42593.635416666664	42593.645833333336	42593.65625	42593.666666666664	42593.677083333336	42593.6875	42593.697916666664	42593.708333333336	42593.71875	42593.729166666664	42593.739583333336	42593.75	42593.760416666664	42593.770833333336	42593.78125	42593.791666666664	42593.802083333336	42593.8125	42593.822916666664	42593.833333333336	42593.84375	42593.854166666664	42593.864583333336	42593.875	42593.885416666664	42593.895833333336	42593.90625	42593.916666666664	42593.927083333336	42593.9375	42593.947916666664	42593.958333333336	42593.96875	42593.979166666664	42593.989583333336	42594	42594.010416666664	42594.020833333336	42594.03125	42594.041666666664	42594.052083333336	42594.0625	42594.072916666664	42594.083333333336	42594.09375	42594.104166666664	42594.114583333336	42594.125	42594.135416666664	42594.145833333336	42594.15625	42594.166666666664	42594.177083333336	42594.1875	42594.197916666664	42594.208333333336	42594.21875	42594.229166666664	42594.239583333336	42594.25	42594.260416666664	42594.270833333336	42594.28125	42594.291666666664	42594.302083333336	42594.3125	42594.322916666664	42594.333333333336	42594.34375	42594.354166666664	42594.364583333336	42594.375	42594.385416666664	42594.395833333336	42594.40625	42594.416666666664	42594.427083333336	42594.4375	42594.447916666664	42594.458333333336	42594.46875	42594.479166666664	42594.489583333336	42594.5	42594.510416666664	42594.520833333336	42594.53125	42594.541666666664	42594.552083333336	42594.5625	42594.572916666664	42594.583333333336	42594.59375	42594.604166666664	42594.614583333336	42594.625	42594.635416666664	42594.645833333336	42594.65625	42594.666666666664	42594.677083333336	42594.6875	42594.697916666664	42594.708333333336	42594.71875	42594.729166666664	42594.739583333336	42594.75	42594.760416666664	42594.770833333336	42594.78125	42594.791666666664	42594.802083333336	42594.8125	42594.822916666664	42594.833333333336	42594.84375	42594.854166666664	42594.864583333336	42594.875	42594.885416666664	42594.895833333336	42594.90625	42594.916666666664	42594.927083333336	42594.9375	42594.947916666664	42594.958333333336	42594.96875	42594.979166666664	42594.989583333336	42595	42595.010416666664	42595.020833333336	42595.03125	42595.041666666664	42595.052083333336	42595.0625	42595.072916666664	42595.083333333336	42595.09375	42595.104166666664	42595.114583333336	42595.125	42595.135416666664	42595.145833333336	42595.15625	42595.166666666664	42595.177083333336	42595.1875	42595.197916666664	42595.208333333336	42595.21875	42595.229166666664	42595.239583333336	42595.25	42595.260416666664	42595.270833333336	42595.28125	42595.291666666664	42595.302083333336	42595.3125	42595.322916666664	42595.333333333336	42595.34375	42595.354166666664	42595.364583333336	42595.375	42595.385416666664	42595.395833333336	42595.40625	42595.416666666664	42595.427083333336	42595.4375	42595.447916666664	42595.458333333336	42595.46875	42595.479166666664	42595.489583333336	42595.5	42595.510416666664	42595.520833333336	42595.53125	42595.541666666664	42595.552083333336	42595.5625	42595.572916666664	42595.583333333336	42595.59375	42595.604166666664	42595.614583333336	42595.625	42595.635416666664	42595.645833333336	42595.65625	42595.666666666664	42595.677083333336	42595.6875	42595.697916666664	42595.708333333336	42595.71875	42595.729166666664	42595.739583333336	42595.75	42595.760416666664	42595.770833333336	42595.78125	42595.791666666664	42595.802083333336	42595.8125	42595.822916666664	42595.833333333336	42595.84375	42595.854166666664	42595.864583333336	42595.875	42595.885416666664	42595.895833333336	42595.90625	42595.916666666664	42595.927083333336	42595.9375	42595.947916666664	42595.958333333336	42595.96875	42595.979166666664	42595.989583333336	42596	42596.010416666664	42596.020833333336	42596.03125	42596.041666666664	42596.052083333336	42596.0625	42596.072916666664	42596.083333333336	42596.09375	42596.104166666664	42596.114583333336	42596.125	42596.135416666664	42596.145833333336	42596.15625	42596.166666666664	42596.177083333336	42596.1875	42596.197916666664	42596.208333333336	42596.21875	42596.229166666664	42596.239583333336	42596.25	42596.260416666664	42596.270833333336	42596.28125	42596.291666666664	42596.302083333336	42596.3125	42596.322916666664	42596.333333333336	42596.34375	42596.354166666664	42596.364583333336	42596.375	42596.385416666664	42596.395833333336	42596.40625	42596.416666666664	42596.427083333336	42596.4375	42596.447916666664	42596.458333333336	42596.46875	42596.479166666664	42596.489583333336	42596.5	42596.510416666664	42596.520833333336	42596.53125	42596.541666666664	42596.552083333336	42596.5625	42596.572916666664	42596.583333333336	42596.59375	42596.604166666664	42596.614583333336	42596.625	42596.635416666664	42596.645833333336	42596.65625	42596.666666666664	42596.677083333336	42596.6875	42596.697916666664	42596.708333333336	42596.71875	42596.729166666664	42596.739583333336	42596.75	42596.760416666664	42596.770833333336	42596.78125	42596.791666666664	42596.802083333336	42596.8125	42596.822916666664	42596.833333333336	42596.84375	42596.854166666664	42596.864583333336	42596.875	42596.885416666664	42596.895833333336	42596.90625	42596.916666666664	42596.927083333336	42596.9375	42596.947916666664	42596.958333333336	42596.96875	42596.979166666664	42596.989583333336	42597	42597.010416666664	42597.020833333336	42597.03125	42597.041666666664	42597.052083333336	42597.0625	42597.072916666664	42597.083333333336	42597.09375	42597.104166666664	42597.114583333336	42597.125	42597.135416666664	42597.145833333336	42597.15625	42597.166666666664	42597.177083333336	42597.1875	42597.197916666664	42597.208333333336	42597.21875	42597.229166666664	42597.239583333336	42597.25	42597.260416666664	42597.270833333336	42597.28125	42597.291666666664	42597.302083333336	42597.3125	42597.322916666664	42597.333333333336	42597.34375	42597.354166666664	42597.364583333336	42597.375	42597.385416666664	42597.395833333336	42597.40625	42597.416666666664	42597.427083333336	42597.4375	42597.447916666664	42597.458333333336	42597.46875	42597.479166666664	42597.489583333336	42597.5	42597.510416666664	42597.520833333336	42597.53125	42597.541666666664	42597.552083333336	42597.5625	42597.572916666664	42597.583333333336	42597.59375	42597.604166666664	42597.614583333336	42597.625	42597.635416666664	42597.645833333336	42597.65625	42597.666666666664	42597.677083333336	42597.6875	42597.697916666664	42597.708333333336	42597.71875	42597.729166666664	42597.739583333336	42597.75	42597.760416666664	42597.770833333336	42597.78125	42597.791666666664	42597.802083333336	42597.8125	42597.822916666664	42597.833333333336	42597.84375	42597.854166666664	42597.864583333336	42597.875	42597.885416666664	42597.895833333336	42597.90625	42597.916666666664	42597.927083333336	42597.9375	42597.947916666664	42597.958333333336	42597.96875	42597.979166666664	42597.989583333336	42598	42598.010416666664	42598.020833333336	42598.03125	42598.041666666664	42598.052083333336	42598.0625	42598.072916666664	42598.083333333336	42598.09375	42598.104166666664	42598.114583333336	42598.125	42598.135416666664	42598.145833333336	42598.15625	42598.166666666664	42598.177083333336	42598.1875	42598.197916666664	42598.208333333336	42598.21875	42598.229166666664	42598.239583333336	42598.25	42598.260416666664	42598.270833333336	42598.28125	42598.291666666664	42598.302083333336	42598.3125	42598.322916666664	42598.333333333336	42598.34375	42598.354166666664	42598.364583333336	42598.375	42598.385416666664	42598.395833333336	42598.40625	42598.416666666664	42598.427083333336	42598.4375	42598.447916666664	42598.458333333336	42598.46875	42598.479166666664	42598.489583333336	42598.5	42598.510416666664	42598.520833333336	42598.53125	42598.541666666664	42598.552083333336	42598.5625	42598.572916666664	42598.583333333336	42598.59375	42598.604166666664	42598.614583333336	42598.625	42598.635416666664	42598.645833333336	42598.65625	42598.666666666664	42598.677083333336	42598.6875	42598.697916666664	42598.708333333336	42598.71875	42598.729166666664	42598.739583333336	42598.75	42598.760416666664	42598.770833333336	42598.78125	42598.791666666664	42598.802083333336	42598.8125	42598.822916666664	42598.833333333336	42598.84375	42598.854166666664	42598.864583333336	42598.875	42598.885416666664	42598.895833333336	42598.90625	42598.916666666664	42598.927083333336	42598.9375	42598.947916666664	42598.958333333336	42598.96875	42598.979166666664	42598.989583333336	42599	42599.010416666664	42599.020833333336	42599.03125	42599.041666666664	42599.052083333336	42599.0625	42599.072916666664	42599.083333333336	42599.09375	42599.104166666664	42599.114583333336	42599.125	42599.135416666664	42599.145833333336	42599.15625	42599.166666666664	42599.177083333336	42599.1875	42599.197916666664	42599.208333333336	42599.21875	42599.229166666664	42599.239583333336	42599.25	42599.260416666664	42599.270833333336	42599.28125	42599.291666666664	42599.302083333336	42599.3125	42599.322916666664	42599.333333333336	42599.34375	42599.354166666664	42599.364583333336	42599.375	42599.385416666664	42599.395833333336	42599.40625	42599.416666666664	42599.427083333336	42599.4375	42599.447916666664	42599.458333333336	42599.46875	42599.479166666664	42599.489583333336	42599.5	42599.510416666664	42599.520833333336	42599.53125	42599.541666666664	42599.552083333336	42599.5625	42599.572916666664	42599.583333333336	42599.59375	42599.604166666664	42599.614583333336	42599.625	42599.635416666664	42599.645833333336	42599.65625	42599.666666666664	42599.677083333336	42599.6875	42599.697916666664	42599.708333333336	42599.71875	42599.729166666664	42599.739583333336	42599.75	42599.760416666664	42599.770833333336	42599.78125	42599.791666666664	42599.802083333336	42599.8125	42599.822916666664	42599.833333333336	42599.84375	42599.854166666664	42599.864583333336	42599.875	42599.885416666664	42599.895833333336	42599.90625	42599.916666666664	42599.927083333336	42599.9375	42599.947916666664	42599.958333333336	42599.96875	42599.979166666664	42599.989583333336	42600	42600.010416666664	42600.020833333336	42600.03125	42600.041666666664	42600.052083333336	42600.0625	42600.072916666664	42600.083333333336	42600.09375	42600.104166666664	42600.114583333336	42600.125	42600.135416666664	42600.145833333336	42600.15625	42600.166666666664	42600.177083333336	42600.1875	42600.197916666664	42600.208333333336	42600.21875	42600.229166666664	42600.239583333336	42600.25	42600.260416666664	42600.270833333336	42600.28125	42600.291666666664	42600.302083333336	42600.3125	42600.322916666664	42600.333333333336	42600.34375	42600.354166666664	42600.364583333336	42600.375	42600.385416666664	42600.395833333336	42600.40625	42600.416666666664	42600.427083333336	42600.4375	42600.447916666664	42600.458333333336	42600.46875	42600.479166666664	42600.489583333336	42600.5	42600.510416666664	42600.520833333336	42600.53125	42600.541666666664	42600.552083333336	42600.5625	42600.572916666664	42600.583333333336	42600.59375	42600.604166666664	42600.614583333336	42600.625	42600.635416666664	42600.645833333336	42600.65625	42600.666666666664	42600.677083333336	42600.6875	42600.697916666664	42600.708333333336	42600.71875	42600.729166666664	42600.739583333336	42600.75	42600.760416666664	42600.770833333336	42600.78125	42600.791666666664	42600.802083333336	42600.8125	42600.822916666664	42600.833333333336	42600.84375	42600.854166666664	42600.864583333336	42600.875	42600.885416666664	42600.895833333336	42600.90625	42600.916666666664	42600.927083333336	42600.9375	42600.947916666664	42600.958333333336	42600.96875	42600.979166666664	42600.989583333336	42601	42601.010416666664	42601.020833333336	42601.03125	42601.041666666664	42601.052083333336	42601.0625	42601.072916666664	42601.083333333336	42601.09375	42601.104166666664	42601.114583333336	42601.125	42601.135416666664	42601.145833333336	42601.15625	42601.166666666664	42601.177083333336	42601.1875	42601.197916666664	42601.208333333336	42601.21875	42601.229166666664	42601.239583333336	42601.25	42601.260416666664	42601.270833333336	42601.28125	42601.291666666664	42601.302083333336	42601.3125	42601.322916666664	42601.333333333336	42601.34375	42601.354166666664	42601.364583333336	42601.375	42601.385416666664	42601.395833333336	42601.40625	42601.416666666664	42601.427083333336	42601.4375	42601.447916666664	42601.458333333336	42601.46875	42601.479166666664	42601.489583333336	42601.5	42601.510416666664	42601.520833333336	42601.53125	42601.541666666664	42601.552083333336	42601.5625	42601.572916666664	42601.583333333336	42601.59375	42601.604166666664	42601.614583333336	42601.625	42601.635416666664	42601.645833333336	42601.65625	42601.666666666664	42601.677083333336	42601.6875	42601.697916666664	42601.708333333336	42601.71875	42601.729166666664	42601.739583333336	42601.75	42601.760416666664	42601.770833333336	42601.78125	42601.791666666664	42601.802083333336	42601.8125	42601.822916666664	42601.833333333336	42601.84375	42601.854166666664	42601.864583333336	42601.875	42601.885416666664	42601.895833333336	42601.90625	42601.916666666664	42601.927083333336	42601.9375	42601.947916666664	42601.958333333336	42601.96875	42601.979166666664	42601.989583333336	42602	42602.010416666664	42602.020833333336	42602.03125	42602.041666666664	42602.052083333336	42602.0625	42602.072916666664	42602.083333333336	42602.09375	42602.104166666664	42602.114583333336	42602.125	42602.135416666664	42602.145833333336	42602.15625	42602.166666666664	42602.177083333336	42602.1875	42602.197916666664	42602.208333333336	42602.21875	42602.229166666664	42602.239583333336	42602.25	42602.260416666664	42602.270833333336	42602.28125	42602.291666666664	42602.302083333336	42602.3125	42602.322916666664	42602.333333333336	42602.34375	42602.354166666664	42602.364583333336	42602.375	42602.385416666664	42602.395833333336	42602.40625	42602.416666666664	42602.427083333336	42602.4375	42602.447916666664	42602.458333333336	42602.46875	42602.479166666664	42602.489583333336	42602.5	42602.510416666664	42602.520833333336	42602.53125	42602.541666666664	42602.552083333336	42602.5625	42602.572916666664	42602.583333333336	42602.59375	42602.604166666664	42602.614583333336	42602.625	42602.635416666664	42602.645833333336	42602.65625	42602.666666666664	42602.677083333336	42602.6875	42602.697916666664	42602.708333333336	42602.71875	42602.729166666664	42602.739583333336	42602.75	42602.760416666664	42602.770833333336	42602.78125	42602.791666666664	42602.802083333336	42602.8125	42602.822916666664	42602.833333333336	42602.84375	42602.854166666664	42602.864583333336	42602.875	42602.885416666664	42602.895833333336	42602.90625	42602.916666666664	42602.927083333336	42602.9375	42602.947916666664	42602.958333333336	42602.96875	42602.979166666664	42602.989583333336	42603	42603.010416666664	42603.020833333336	42603.03125	42603.041666666664	42603.052083333336	42603.0625	42603.072916666664	42603.083333333336	42603.09375	42603.104166666664	42603.114583333336	42603.125	42603.135416666664	42603.145833333336	42603.15625	42603.166666666664	42603.177083333336	42603.1875	42603.197916666664	42603.208333333336	42603.21875	42603.229166666664	42603.239583333336	42603.25	42603.260416666664	42603.270833333336	42603.28125	42603.291666666664	42603.302083333336	42603.3125	42603.322916666664	42603.333333333336	42603.34375	42603.354166666664	42603.364583333336	42603.375	42603.385416666664	42603.395833333336	42603.40625	42603.416666666664	42603.427083333336	42603.4375	42603.447916666664	42603.458333333336	42603.46875	42603.479166666664	42603.489583333336	42603.5	42603.510416666664	42603.520833333336	42603.53125	42603.541666666664	42603.552083333336	42603.5625	42603.572916666664	42603.583333333336	42603.59375	42603.604166666664	42603.614583333336	42603.625	42603.635416666664	42603.645833333336	42603.65625	42603.666666666664	42603.677083333336	42603.6875	42603.697916666664	42603.708333333336	42603.71875	42603.729166666664	42603.739583333336	42603.75	42603.760416666664	42603.770833333336	42603.78125	42603.791666666664	42603.802083333336	42603.8125	42603.822916666664	42603.833333333336	42603.84375	42603.854166666664	42603.864583333336	42603.875	42603.885416666664	42603.895833333336	42603.90625	42603.916666666664	42603.927083333336	42603.9375	42603.947916666664	42603.958333333336	42603.96875	42603.979166666664	42603.989583333336	42604	42604.010416666664	42604.020833333336	42604.03125	42604.041666666664	42604.052083333336	42604.0625	42604.072916666664	42604.083333333336	42604.09375	42604.104166666664	42604.114583333336	42604.125	42604.135416666664	42604.145833333336	42604.15625	42604.166666666664	42604.177083333336	42604.1875	42604.197916666664	42604.208333333336	42604.21875	42604.229166666664	42604.239583333336	42604.25	42604.260416666664	42604.270833333336	42604.28125	42604.291666666664	42604.302083333336	42604.3125	42604.322916666664	42604.333333333336	42604.34375	42604.354166666664	42604.364583333336	42604.375	42604.385416666664	42604.395833333336	42604.40625	42604.416666666664	42604.427083333336	42604.4375	42604.447916666664	42604.458333333336	42604.46875	42604.479166666664	42604.489583333336	42604.5	42604.510416666664	42604.520833333336	42604.53125	42604.541666666664	42604.552083333336	42604.5625	42604.572916666664	42604.583333333336	42604.59375	42604.604166666664	42604.614583333336	42604.625	42604.635416666664	42604.645833333336	42604.65625	42604.666666666664	42604.677083333336	42604.6875	42604.697916666664	42604.708333333336	42604.71875	42604.729166666664	42604.739583333336	42604.75	42604.760416666664	42604.770833333336	42604.78125	42604.791666666664	42604.802083333336	42604.8125	42604.822916666664	42604.833333333336	42604.84375	42604.854166666664	42604.864583333336	42604.875	42604.885416666664	42604.895833333336	42604.90625	42604.916666666664	42604.927083333336	42604.9375	42604.947916666664	42604.958333333336	42604.96875	42604.979166666664	42604.989583333336	42605	42605.010416666664	42605.020833333336	42605.03125	42605.041666666664	42605.052083333336	42605.0625	42605.072916666664	42605.083333333336	42605.09375	42605.104166666664	42605.114583333336	42605.125	42605.135416666664	42605.145833333336	42605.15625	42605.166666666664	42605.177083333336	42605.1875	42605.197916666664	42605.208333333336	42605.21875	42605.229166666664	42605.239583333336	42605.25	42605.260416666664	42605.270833333336	42605.28125	42605.291666666664	42605.302083333336	42605.3125	42605.322916666664	42605.333333333336	42605.34375	42605.354166666664	42605.364583333336	42605.375	42605.385416666664	42605.395833333336	42605.40625	42605.416666666664	42605.427083333336	42605.4375	42605.447916666664	42605.458333333336	42605.46875	42605.479166666664	42605.489583333336	42605.5	42605.510416666664	42605.520833333336	42605.53125	42605.541666666664	42605.552083333336	42605.5625	42605.572916666664	42605.583333333336	42605.59375	42605.604166666664	42605.614583333336	42605.625	42605.635416666664	42605.645833333336	42605.65625	42605.666666666664	42605.677083333336	42605.6875	42605.697916666664	42605.708333333336	42605.71875	42605.729166666664	42605.739583333336	42605.75	42605.760416666664	42605.770833333336	42605.78125	42605.791666666664	42605.802083333336	42605.8125	42605.822916666664	42605.833333333336	42605.84375	42605.854166666664	42605.864583333336	42605.875	42605.885416666664	42605.895833333336	42605.90625	42605.916666666664	42605.927083333336	42605.9375	42605.947916666664	42605.958333333336	42605.96875	42605.979166666664	42605.989583333336	42606	42606.010416666664	42606.020833333336	42606.03125	42606.041666666664	42606.052083333336	42606.0625	42606.072916666664	42606.083333333336	42606.09375	42606.104166666664	42606.114583333336	42606.125	42606.135416666664	42606.145833333336	42606.15625	42606.166666666664	42606.177083333336	42606.1875	42606.197916666664	42606.208333333336	42606.21875	42606.229166666664	42606.239583333336	42606.25	42606.260416666664	42606.270833333336	42606.28125	42606.291666666664	42606.302083333336	42606.3125	42606.322916666664	42606.333333333336	42606.34375	42606.354166666664	42606.364583333336	42606.375	42606.385416666664	42606.395833333336	42606.40625	42606.416666666664	42606.427083333336	42606.4375	42606.447916666664	42606.458333333336	42606.46875	42606.479166666664	42606.489583333336	42606.5	42606.510416666664	42606.520833333336	42606.53125	42606.541666666664	42606.552083333336	42606.5625	42606.572916666664	42606.583333333336	42606.59375	42606.604166666664	42606.614583333336	42606.625	42606.635416666664	42606.645833333336	42606.65625	42606.666666666664	42606.677083333336	42606.6875	42606.697916666664	42606.708333333336	42606.71875	42606.729166666664	42606.739583333336	42606.75	42606.760416666664	42606.770833333336	42606.78125	42606.791666666664	42606.802083333336	42606.8125	42606.822916666664	42606.833333333336	42606.84375	42606.854166666664	42606.864583333336	42606.875	42606.885416666664	42606.895833333336	42606.90625	42606.916666666664	42606.927083333336	42606.9375	42606.947916666664	42606.958333333336	42606.96875	42606.979166666664	42606.989583333336	42607	42607.010416666664	42607.020833333336	42607.03125	42607.041666666664	42607.052083333336	42607.0625	42607.072916666664	42607.083333333336	42607.09375	42607.104166666664	42607.114583333336	42607.125	42607.135416666664	42607.145833333336	42607.15625	42607.166666666664	42607.177083333336	42607.1875	42607.197916666664	42607.208333333336	42607.21875	42607.229166666664	42607.239583333336	42607.25	42607.260416666664	42607.270833333336	42607.28125	42607.291666666664	42607.302083333336	42607.3125	42607.322916666664	42607.333333333336	42607.34375	42607.354166666664	42607.364583333336	42607.375	42607.385416666664	42607.395833333336	42607.40625	42607.416666666664	42607.427083333336	42607.4375	42607.447916666664	42607.458333333336	42607.46875	42607.479166666664	42607.489583333336	42607.5	42607.510416666664	42607.520833333336	42607.53125	42607.541666666664	42607.552083333336	42607.5625	42607.572916666664	42607.583333333336	42607.59375	42607.604166666664	42607.614583333336	42607.625	42607.635416666664	42607.645833333336	42607.65625	42607.666666666664	42607.677083333336	42607.6875	42607.697916666664	42607.708333333336	42607.71875	42607.729166666664	42607.739583333336	42607.75	42607.760416666664	42607.770833333336	42607.78125	42607.791666666664	42607.802083333336	42607.8125	42607.822916666664	42607.833333333336	42607.84375	42607.854166666664	42607.864583333336	42607.875	42607.885416666664	42607.895833333336	42607.90625	42607.916666666664	42607.927083333336	42607.9375	42607.947916666664	42607.958333333336	42607.96875	42607.979166666664	42607.989583333336	42608	42608.010416666664	42608.020833333336	42608.03125	42608.041666666664	42608.052083333336	42608.0625	42608.072916666664	42608.083333333336	42608.09375	42608.104166666664	42608.114583333336	42608.125	42608.135416666664	42608.145833333336	42608.15625	42608.166666666664	42608.177083333336	42608.1875	42608.197916666664	42608.208333333336	42608.21875	42608.229166666664	42608.239583333336	42608.25	42608.260416666664	42608.270833333336	42608.28125	42608.291666666664	42608.302083333336	42608.3125	42608.322916666664	42608.333333333336	42608.34375	42608.354166666664	42608.364583333336	42608.375	42608.385416666664	42608.395833333336	42608.40625	42608.416666666664	42608.427083333336	42608.4375	42608.447916666664	42608.458333333336	42608.46875	42608.479166666664	42608.489583333336	42608.5	42608.510416666664	42608.520833333336	42608.53125	42608.541666666664	42608.552083333336	42608.5625	42608.572916666664	42608.583333333336	42608.59375	42608.604166666664	42608.614583333336	42608.625	42608.635416666664	42608.645833333336	42608.65625	42608.666666666664	42608.677083333336	42608.6875	42608.697916666664	42608.708333333336	42608.71875	42608.729166666664	42608.739583333336	42608.75	42608.760416666664	42608.770833333336	42608.78125	42608.791666666664	42608.802083333336	42608.8125	42608.822916666664	42608.833333333336	42608.84375	42608.854166666664	42608.864583333336	42608.875	42608.885416666664	42608.895833333336	42608.90625	42608.916666666664	42608.927083333336	42608.9375	42608.947916666664	42608.958333333336	42608.96875	42608.979166666664	42608.989583333336	42609	42609.010416666664	42609.020833333336	42609.03125	42609.041666666664	42609.052083333336	42609.0625	42609.072916666664	42609.083333333336	42609.09375	42609.104166666664	42609.114583333336	42609.125	42609.135416666664	42609.145833333336	42609.15625	42609.166666666664	42609.177083333336	42609.1875	42609.197916666664	42609.208333333336	42609.21875	42609.229166666664	42609.239583333336	42609.25	42609.260416666664	42609.270833333336	42609.28125	42609.291666666664	42609.302083333336	42609.3125	42609.322916666664	42609.333333333336	42609.34375	42609.354166666664	42609.364583333336	42609.375	42609.385416666664	42609.395833333336	42609.40625	42609.416666666664	42609.427083333336	42609.4375	42609.447916666664	42609.458333333336	42609.46875	42609.479166666664	42609.489583333336	42609.5	42609.510416666664	42609.520833333336	42609.53125	42609.541666666664	42609.552083333336	42609.5625	42609.572916666664	42609.583333333336	42609.59375	42609.604166666664	42609.614583333336	42609.625	42609.635416666664	42609.645833333336	42609.65625	42609.666666666664	42609.677083333336	42609.6875	42609.697916666664	42609.708333333336	42609.71875	42609.729166666664	42609.739583333336	42609.75	42609.760416666664	42609.770833333336	42609.78125	42609.791666666664	42609.802083333336	42609.8125	42609.822916666664	42609.833333333336	42609.84375	42609.854166666664	42609.864583333336	42609.875	42609.885416666664	42609.895833333336	42609.90625	42609.916666666664	42609.927083333336	42609.9375	42609.947916666664	42609.958333333336	42609.96875	42609.979166666664	42609.989583333336	42610	42610.010416666664	42610.020833333336	42610.03125	42610.041666666664	42610.052083333336	42610.0625	42610.072916666664	42610.083333333336	42610.09375	42610.104166666664	42610.114583333336	42610.125	42610.135416666664	42610.145833333336	42610.15625	42610.166666666664	42610.177083333336	42610.1875	42610.197916666664	42610.208333333336	42610.21875	42610.229166666664	42610.239583333336	42610.25	42610.260416666664	42610.270833333336	42610.28125	42610.291666666664	42610.302083333336	42610.3125	42610.322916666664	42610.333333333336	42610.34375	42610.354166666664	42610.364583333336	42610.375	42610.385416666664	42610.395833333336	42610.40625	42610.416666666664	42610.427083333336	42610.4375	42610.447916666664	42610.458333333336	42610.46875	42610.479166666664	42610.489583333336	42610.5	42610.510416666664	42610.520833333336	42610.53125	42610.541666666664	42610.552083333336	42610.5625	42610.572916666664	42610.583333333336	42610.59375	42610.604166666664	42610.614583333336	42610.625	42610.635416666664	42610.645833333336	42610.65625	42610.666666666664	42610.677083333336	42610.6875	42610.697916666664	42610.708333333336	42610.71875	42610.729166666664	42610.739583333336	42610.75	42610.760416666664	42610.770833333336	42610.78125	42610.791666666664	42610.802083333336	42610.8125	42610.822916666664	42610.833333333336	42610.84375	42610.854166666664	42610.864583333336	42610.875	42610.885416666664	42610.895833333336	42610.90625	42610.916666666664	42610.927083333336	42610.9375	42610.947916666664	42610.958333333336	42610.96875	42610.979166666664	42610.989583333336	42611	42611.010416666664	42611.020833333336	42611.03125	42611.041666666664	42611.052083333336	42611.0625	42611.072916666664	42611.083333333336	42611.09375	42611.104166666664	42611.114583333336	42611.125	42611.135416666664	42611.145833333336	42611.15625	42611.166666666664	42611.177083333336	42611.1875	42611.197916666664	42611.208333333336	42611.21875	42611.229166666664	42611.239583333336	42611.25	42611.260416666664	42611.270833333336	42611.28125	42611.291666666664	42611.302083333336	42611.3125	42611.322916666664	42611.333333333336	42611.34375	42611.354166666664	42611.364583333336	42611.375	42611.385416666664	42611.395833333336	42611.40625	42611.416666666664	42611.427083333336	42611.4375	42611.447916666664	42611.458333333336	42611.46875	85.17	85.53	85.78	86	86.07	86.25	86.36	86.58	86.72	86.97	87.3	87.44	87.48	87.55	87.66	87.76	87.91	87.98	88.12	88.27	88.52	88.77	88.77	88.81	89.02	89.17	89.17	89.28	89.17	89.13	89.17	89.13	88.99	88.63	88.48	88.34	88.16	88.09	88.02	87.94	87.87	87.8	87.76	87.76	87.73	87.62	87.48	87.33	87.15	87.04	86.9	86.79	86.65	86.5	86.4	86.25	86.22	86.11	86.04	85.96	85.93	85.86	85.78	85.68	85.6	85.53	85.46	85.39	85.32	85.28	85.21	85.17	85.14	85.1	85.03	84.99	84.96	84.92	84.88	84.88	84.85	84.85	84.81	84.78	84.78	84.74	84.74	84.7	84.7	84.67	84.67	84.67	84.67	84.67	84.67	84.74	84.78	84.78	84.78	84.81	84.88	85.06	85.35	85.71	86.04	86.22	86.5	86.86	87.19	87.58	88.02	88.38	88.7	88.99	89.38	89.71	90	90.25	90.46	90.57	90.68	90.86	90.54	90.07	89.74	89.38	89.17	89.02	88.95	88.92	88.74	88.48	88.27	88.05	87.91	87.87	87.84	87.87	87.8	87.76	87.76	87.69	87.55	87.4	87.3	87.15	87.08	86.97	86.9	86.86	86.83	86.79	86.72	86.61	86.54	86.43	86.36	86.25	86.18	86.14	86.07	86.04	85.96	85.89	85.86	85.82	85.78	85.78	85.75	85.71	85.68	85.64	85.6	85.57	85.53	85.5	85.46	85.46	85.42	85.39	85.39	85.35	85.35	85.35	85.35	85.21	85.06	85.03	85.03	85.1	85.17	85.28	85.46	85.64	85.82	86.11	86.4	86.76	86.5	86.94	87.19	87.33	87.44	87.51	87.58	87.76	88.23	88.59	89.17	89.53	89.64	89.49	89.46	89.82	90.07	90.21	90	89.89	89.74	89.6	89.74	89.78	89.74	89.6	89.53	89.56	89.6	89.46	89.28	89.02	88.81	88.74	88.63	88.52	88.38	88.16	87.94	87.76	87.62	87.44	87.33	87.19	87.12	87.01	86.9	86.83	86.76	86.68	86.61	86.58	86.4	86.29	86.22	86.18	86.18	86.11	86.07	86	85.96	85.89	85.89	85.86	85.86	85.82	85.78	85.78	85.75	85.71	85.71	85.71	85.68	85.68	85.64	85.6	85.57	85.53	85.5	85.5	85.46	85.42	85.39	85.39	85.35	85.32	85.32	85.32	85.32	85.35	85.39	85.5	85.64	85.71	85.78	85.86	85.93	86	86.11	86.22	86.22	86.36	86.58	86.65	86.86	86.97	87.08	87.19	87.37	87.58	87.8	88.16	88.27	88.16	88.05	88.02	87.91	87.76	87.84	88.2	88.59	88.81	89.06	89.17	89.24	89.1	88.88	88.63	88.41	88.2	88.02	87.84	87.69	87.55	87.4	87.3	87.15	87.04	86.94	86.86	86.72	86.61	86.54	86.43	86.36	86.29	86.22	86.14	86.07	86	85.93	85.86	85.82	85.75	85.71	85.68	85.6	85.57	85.5	85.46	85.42	85.35	85.32	85.24	85.17	85.14	85.1	85.03	84.99	84.96	84.88	84.85	84.81	84.78	84.78	84.78	84.74	84.74	84.7	84.67	84.63	84.63	84.67	84.74	84.81	84.96	85.06	85.17	85.28	85.39	85.5	85.68	85.75	85.96	86.43	86.86	87.22	87.3	87.26	87.19	87.08	87.4	87.73	87.91	87.91	87.76	87.66	87.66	87.66	87.55	87.51	87.73	87.91	87.98	87.94	88.02	87.98	88.09	88.05	87.91	87.76	87.8	87.48	87.26	87.15	87.04	86.9	86.83	86.68	86.58	86.47	86.4	86.36	86.36	86.36	86.32	86.29	86.29	86.25	86.22	86.22	86.18	86.14	86.11	86.04	86	85.96	85.89	85.86	85.78	85.75	85.68	85.64	85.6	85.57	85.53	85.5	85.46	85.46	85.42	85.39	85.35	85.32	85.32	85.28	85.28	85.28	85.24	85.24	85.21	85.21	85.21	85.21	85.21	85.21	85.21	85.21	85.24	85.28	85.32	85.35	85.42	85.53	85.68	85.78	85.68	85.6	85.6	85.71	85.89	86.07	86.25	86.36	86.36	86.43	86.43	86.4	86.47	86.4	86.54	86.68	86.72	86.76	87.08	87.01	86.9	87.04	87.33	87.37	87.4	87.44	87.73	87.94	87.91	87.91	87.62	87.76	87.66	87.55	87.15	87.08	87.01	86.94	86.94	86.86	86.76	86.68	86.61	86.47	86.4	86.32	86.36	86.36	86.25	86.22	86.18	86.18	86.14	86.11	86.07	86.07	86.04	86.04	86	85.96	85.96	85.89	85.86	85.82	85.78	85.75	85.71	85.68	85.64	85.64	85.6	85.6	85.6	85.53	85.5	85.42	85.39	85.35	85.32	85.24	85.1	84.92	84.67	84.56	84.78	84.88	84.92	84.92	84.92	84.92	84.96	84.96	85.03	85.14	85.24	85.35	85.5	85.68	85.82	85.96	86.14	86.36	86.58	86.76	86.94	87.12	87.15	87.01	87.22	87.44	87.62	87.87	87.94	88.05	88.12	88.12	88.12	88.16	88.2	88.27	87.87	87.58	87.66	87.73	87.91	87.58	87.01	86.97	86.72	86.76	86.79	86.83	86.83	86.86	86.83	86.86	86.9	86.86	86.79	86.72	86.76	86.94	87.22	87.4	87.4	87.37	87.4	87.3	87.19	87.04	86.97	87.01	86.9	86.83	86.72	86.65	86.58	86.5	86.43	86.4	86.32	86.22	86.18	86.11	86.04	85.96	85.89	85.78	85.71	85.53	85.28	85.17	85.24	85.32	85.32	85.28	85.24	85.21	85.21	85.17	85.17	85.14	85.14	85.1	85.06	85.06	85.03	85.06	85.17	85.24	85.06	85.53	85.64	85.86	86	85.68	85.39	85.57	85.57	85.57	85.57	85.75	85.75	86.04	85.86	86.54	86.83	86.79	86.76	87.08	87.33	87.55	87.8	87.91	87.87	87.87	87.91	87.84	87.55	87.3	87.08	86.86	86.76	86.76	86.76	86.79	86.83	86.97	87.01	87.04	87.08	87.04	86.94	86.83	86.68	86.5	86.36	86.22	86.07	85.96	85.86	85.75	85.64	85.53	85.42	85.32	85.24	85.17	85.06	84.99	84.92	84.85	84.78	84.74	84.7	84.67	84.63	84.6	84.6	84.56	84.56	84.52	84.49	84.45	84.42	84.42	84.38	84.31	84.31	84.27	84.24	84.2	84.2	84.13	84.09	84.06	84.02	83.95	83.91	83.88	83.88	83.84	83.84	83.88	83.98	84.09	84.34	84.63	84.96	85.06	85.21	85.42	85.93	85.89	86.22	86.54	86.83	86.94	87.08	87.26	87.4	87.4	87.26	86.94	86.65	86.83	87.3	87.44	87.26	87.19	87.19	87.22	87.26	87.44	87.62	87.69	87.58	87.51	87.51	87.22	87.04	86.94	86.83	86.76	86.65	86.47	86.25	86.07	85.89	85.86	85.78	85.75	85.71	85.71	85.68	85.68	85.68	85.68	85.68	85.64	85.64	85.6	85.6	85.6	85.6	85.57	85.57	85.53	85.53	85.5	85.46	85.42	85.39	85.39	85.35	85.35	85.35	85.35	85.35	85.32	85.28	85.24	85.24	85.21	85.17	85.14	85.14	85.1	85.1	85.1	85.1	85.06	85.06	85.03	85.03	85.03	85.06	85.14	85.1	85.06	85.1	85.21	85.35	85.35	85.39	85.46	85.57	85.64	85.6	85.5	85.53	85.71	85.86	85.75	85.86	86	86.07	86.29	86.36	86.58	86.83	86.9	86.9	86.79	86.61	86.54	86.68	86.58	86.18	85.89	85.71	85.57	85.53	85.64	85.71	85.71	85.78	85.71	85.68	85.68	85.78	85.89	86	86.04	86	85.96	86	85.96	85.93	85.93	85.89	85.89	85.86	85.78	85.71	85.68	85.6	85.5	85.46	85.46	85.42	85.39	85.35	85.32	85.28	85.24	85.17	85.14	85.1	85.06	85.03	85.03	85.03	84.99	84.96	84.92	84.88	84.88	84.85	84.85	84.85	84.81	84.81	84.78	84.78	84.78	84.74	84.74	84.74	84.7	84.7	84.67	84.45	84.27	84.16	84.16	84.09	84.09	84.2	84.27	84.24	84.31	84.78	85.21	85.64	85.78	85.78	85.96	85.6	85.64	85.68	85.78	85.89	85.96	86.04	86.07	86.11	86.4	86.43	85.96	85.6	85.17	85.14	85.21	85.39	85.82	86.4	86.76	87.22	87.33	87.19	86.97	86.79	86.68	86.58	86.36	86.07	85.89	85.93	86.04	86.07	86.11	86.14	86.18	86.18	86.18	86.18	86.11	86.04	86.04	86.11	86.11	86.07	86.04	86	85.96	85.89	85.82	85.75	85.71	85.6	85.42	85.57	85.68	85.78	85.78	85.75	85.71	85.71	85.68	85.64	85.64	85.6	85.6	85.57	85.57	85.53	85.53	85.53	85.5	85.5	85.46	85.39	85.39	85.35	85.32	85.24	85.21	85.17	85.17	85.21	85.24	85.24	85.28	85.35	85.46	85.57	85.64	85.82	85.96	86.04	86.14	86.29	86.5	86.72	86.94	87.12	87.19	87.12	87.26	87.37	87.51	87.37	87.37	87.51	87.62	87.69	87.69	87.55	87.37	87.15	86.97	86.83	86.5	86.43	86.5	86.68	86.86	86.97	87.01	86.97	86.94	86.86	86.83	86.79	86.72	86.68	86.65	86.61	86.61	86.54	86.5	86.47	86.43	86.4	86.32	86.29	86.25	86.22	86.18	86.14	86.14	86.11	86.07	86.04	86.04	86	85.96	85.93	85.89	85.86	85.82	85.75	85.71	85.68	85.64	85.57	85.53	85.5	85.5	85.46	85.42	85.42	85.39	85.35	85.32	85.32	85.28	85.24	85.21	85.17	85.17	85.14	85.1	85.1	85.14	85.17	85.21	85.32	85.39	85.57	85.82	86.07	86.18	86.32	86.5	86.68	86.83	87.04	87.22	87.26	87.3	87.37	87.48	87.51	87.37	87.15	87.4	87.44	87.55	87.48	87.44	87.4	87.4	87.51	87.58	87.66	87.58	87.55	87.58	87.58	87.48	87.37	87.33	87.3	87.19	87.12	87.12	86.94	86.72	86.61	86.5	86.36	86.25	86.22	86.22	86.14	86.11	86.07	86.07	86.07	86.04	86	85.96	85.93	85.93	85.93	85.86	85.86	85.86	85.89	85.93	85.93	85.93	85.89	85.86	85.82	85.82	85.78	85.75	85.75	85.71	85.68	85.68	85.64	85.6	85.6	85.57	85.57	85.53	85.53	85.5	85.5	85.5	85.46	85.46	85.46	85.42	85.42	85.39	85.39	85.39	85.42	85.46	85.53	85.6	85.71	85.82	85.93	86.07	86.22	86.4	86.54	86.72	86.86	87.04	87.15	87.26	87.4	87.4	87.48	87.51	87.55	87.62	87.66	87.66	87.69	87.44	87.15	87.08	87.01	86.72	86.5	86.54	86.61	86.83	87.08	87.04	86.94	86.83	86.65	86.54	86.61	86.72	87.01	87.12	87.08	87.15	87.15	87.15	87.19	87.01	86.86	86.79	86.76	86.65	86.58	86.54	86.5	86.5	86.5	86.47	86.47	86.47	86.4	86.36	86.36	86.4	86.4	86.36	86.32	86.32	86.29	86.29	86.25	86.22	86.22	86.22	86.18	86.14	86.14	86.11	86.11	86.11	86.11	86.11	86.11	86.11	86.11	86.11	86.07	86.04	86.04	86	85.96	85.93	85.89	85.89	85.71	85.82	85.86	85.86	85.28	85.53	85.68	85.82	86	86.11	86.5	86.65	86.65	87.26	87.62	87.8	88.02	88.23	88.09	87.94	88.09	88.23	88.48	88.7	88.88	88.99	89.1	89.1	89.13	89.13	89.06	88.95	88.77	88.56	88.3	88.12	87.94	87.87	87.76	87.62	87.55	87.44	87.37	87.33	87.37	87.4	87.3	87.22	87.12	87.01	86.9	86.86	86.83	86.79	86.76	86.72	86.72	86.68	86.65	86.58	86.54	86.5	86.43	86.4	86.32	86.25	86.22	86.18	86.14	86.07	86.04	86	85.96	85.93	85.89	85.86	85.82	85.78	85.71	85.68	85.68	85.64	85.6	85.57	85.53	85.5	85.46	85.39	85.35	85.35	85.32	85.24	85.21	85.17	85.17	85.21	85.28	85.35	85.46	85.6	85.82	86	86.22	86.47	86.65	86.97	87.33	87.51	87.84	88.12	88.38	88.74	88.95	89.13	89.35	89.6	89.78	90.07	90.21	90.43	90.61	90.82	90.93	91.15	91.15	91.18	91.26	91.29	91.22	91.18	91.04	90.9	90.82	90.68	90.39	90.1	89.89	89.64	89.38	89.1	88.74	88.41	88.16	87.87	87.62	87.4	87.22	87.08	86.97	86.9	86.83	86.76	86.68	86.65	86.61	86.58	86.54	86.5	86.47	86.4	86.22	86.14	86.07	86.04	85.96	85.89	85.86	85.78	85.75	85.68	85.64	85.57	85.5	85.42	85.35	85.28	85.21	85.14	85.06	84.99	84.96	84.88	84.81	84.74	84.67	84.6	84.52	84.45	84.42	84.27	84.16	84.06	84.02	84.02	84.09	84.24	84.45	84.74	85.03	85.39	85.82	86.29	86.76	87.22	87.76	88.3	88.59	89.13	88.88	88.7	88.88	88.95	89.02	89.35	89.53	89.1	89.24	89.42	89.49	89.42	89.42	89.96	90.79	91.26	91.44	91.58	91.87	92.08	92.37	92.16	91.8	91.44	91.26	91.15	91.08	90.97	90.82	90.64	90.43	90.18	89.92	89.67	89.42	89.17	88.92	88.7	88.45	88.23	88.02	87.8	87.58	87.4	87.22	87.04	86.86	86.68	86.54	86.4	86.22	86.11	86	85.86	85.71	85.57	85.46	85.35	85.21	85.14	84.99	84.92	84.81	84.78	84.85	84.85	84.78	84.74	84.78	84.81	84.85	84.88	84.88	84.88	84.88	84.85	84.81	84.78	84.78	84.78	84.81	84.88	84.99	85.1	85.32	85.46	85.42	85.96	86.11	86.29	86.47	86.61	86.86	87.12	87.69	88.16	88.52	88.66	88.95	89.46	89.89	90.32	90.72	91.04	90.9	90.61	90.57	90.82	90.54	90.07	89.38	88.74	87.98	87.8	87.69	87.62	87.58	87.58	87.55	87.44	87.4	87.3	87.19	87.08	87.01	86.94	86.86	86.83	86.79	86.79	86.76	86.72	86.65	86.58	86.58	86.54	86.47	86.43	86.4	86.32	86.29	86.25	86.22	86.22	86.04	85.96	85.89	85.89	85.86	85.78	85.75	85.71	85.68	85.64	85.57	85.57	85.53	85.5	85.46	85.46	85.39	85.35	85.35	85.32	85.28	85.28	85.24	85.21	85.17	85.17	85.14	85.14	85.1	85.1	85.1	85.1	85.1	85.06	85.1	85.1	85.1	85.14	85.17	85.21	85.28	85.46	85.6	85.75	85.89	86.18	86.32	86.65	86.97	87.26	87.66	87.98	88.27	88.56	88.84	89.13	89.53	89.85	89.71	89.78	89.71	89.38	89.17	89.1	89.02	88.88	88.7	88.63	88.52	88.3	88.05	87.87	87.66	87.48	87.4	87.33	87.15	87.04	86.94	86.83	86.72	86.65	86.5	86.4	86.32	86.25	86.25	86.25	86.25	86.25	86.22	86.22	86.22	86.22	86.22	86.18	86.18	86.14	86.11	86.11	86.07	86.07	86.04	86	85.96	85.93	85.89	85.86	85.82	85.82	85.78	85.78	85.78	85.75	85.71	85.71	85.68	85.64	85.64	85.6	85.53	85.35	85.24	85.17	85.17	85.14	85.1	85.06	85.03	85.03	85.06	85.1	85.14	85.17	85.42	85.6	85.71	86	86.36	86.65	86.9	87.08	87.26	87.37	87.4	87.44	87.51	87.69	87.98	88.45	88.81	88.88	88.95	89.1	89.31	89.53	89.74	89.78	89.67	89.6	89.53	89.2	89.31	89.2	88.84	88.45	88.09	87.8	87.58	87.33	87.19	87.15	87.19	87.15	87.08	86.97	86.86	86.76	86.65	86.54	86.47	86.4	86.32	86.25	86.18	86.07	86	85.96	85.89	85.86	85.86	85.82	85.75	85.71	85.68	85.64	85.6	85.57	85.53	85.5	85.46	85.39	85.39	85.35	85.32	85.28	85.28	85.24	85.17	85.14	85.14	85.1	85.06	85.03	84.99	84.96	84.96	84.92	84.85	84.81	84.78	84.74	84.74	84.74	84.74	84.81	84.96	85.06	85.14	85.24	85.35	85.42	85.5	85.6	85.89	86.11	86.5	86.83	87.15	87.48	87.73	88.02	88.27	88.52	88.77	89.02	89.2	89.35	89.56	89.74	89.89	89.85	89.89	89.89	89.96	89.96	90.03	89.85	89.78	89.67	89.6	89.42	89.2	88.99	88.81	88.56	88.3	88.05	87.8	87.51	87.22	87.01	86.86	86.68	86.58	86.5	86.43	86.36	86.29	86.22	86.14	86.04	85.93	85.82	85.71	85.6	85.5	85.39	85.28	85.17	85.1	84.99	84.88	84.81	84.74	84.63	84.56	84.49	84.42	84.31	84.24	84.16	84.06	83.98	83.88	83.8	83.73	83.66	83.55	83.48	83.41	83.34	83.26	83.19	83.16	83.12	83.08	83.01	83.01	82.98	82.98	83.01	83.12	83.19	83.26	83.37	83.55	83.7	82.8	83.88	84.09	84.27	84.49	84.63	85.1	85.42	85.93	86.5	87.08	87.62	88.02	88.23	88.77	89.17	89.28	89.85	90.28	90.72	90.97	91.33	91.62	91.8	91.62	91.9	91.98	91.94	91.94	91.83	91.69	91.58	91.4	91.18	90.9	90.64	90.32	89.96	89.6	89.24	88.92	88.52	88.12	87.73	87.37	87.04	86.72	86.4	86.18	85.93	85.71	85.53	85.35	85.17	85.03	84.92	84.78	84.67	84.6	84.49	84.42	84.34	84.27	84.2	84.13	84.09	84.02	83.95	83.88	83.8	83.73	83.66	83.59	83.52	83.44	83.34	83.3	83.23	83.16	83.12	83.01	82.98	82.87	82.8	82.72	82.65	82.62	82.54	82.54	82.62	82.69	82.83	83.01	83.23	83.52	83.88	84.2	84.42	84.88	85.03	85.64	86.11	86.61	87.12	87.4	88.12	88.52	88.45	88.88	88.81	89.1	89.6	90.18	90.64	90.82	91.26	91.69	92.05	92.01	92.41	92.73	92.37	92.23	92.3	92.19	91.94	91.8	91.62	91.4	91.22	91	90.68	90.39	90.03	89.67	89.28	88.88	88.45	88.05	87.66	87.3	86.97	86.68	86.4	86.22	86.04	85.86	85.68	85.53	85.39	85.24	85.14	85.03	84.96	84.85	84.78	84.7	84.63	84.56	84.49	84.42	84.34	84.27	84.2	84.09	84.02	83.95	83.88	83.8	83.73	83.66	83.59	83.52	83.44	83.37	83.34	83.26	83.19	83.16	83.08	83.01	82.94	82.87	82.8	82.8	82.83	82.87	82.98	83.12	83.3	83.55	83.84	84.2	84.56	84.96	85.42	85.89	86.29	86.72	87.15	87.58	87.76	87.87	88.41	88.95	89.02	89.42	89.71	90.1	90.28	90.46	90.68	90.9	90.86	91.11	91.15	91.33	91.44	91.58	91.54	91.47	91.47	91.51	91.33	91.08	90.86	90.61	90.28	89.96	89.64	89.28	88.95	88.63	88.27	87.84	87.19	86.79	86.54	86.4	86.25	86.14	86.04	85.96	85.89	85.86	85.82	85.78	85.71	85.68	85.64	85.6	85.57	85.53	85.53	85.5	85.46	85.42	85.39	85.32	85.28	85.24	85.17	85.14	85.06	85.03	84.96	84.92	84.85	84.81	84.78	84.74	84.7	84.63	84.6	84.56	84.52	84.45	84.42	84.38	84.38	84.42	84.45	84.56	84.67	84.81	84.99	85.21	85.39	85.64	85.89	86.18	86.43	86.72	87.04	87.37	87.69	88.02	88.2	88.38	88.63	88.92	89.17	89.46	89.82	90.1	90.18	90.25	90.43	90.14	90.18	90.32	90.28	89.96	89.78	89.74	89.71	89.64	89.56	89.42	89.28	88.95	88.66	88.41	88.09	87.84	87.55	87.3	87.08	86.86	86.72	86.58	86.5	86.47	86.43	86.4	86.32	86.22	86.11	86	85.89	85.78	85.71	85.6	85.53	85.46	85.35	85.28	85.21	85.14	85.03	84.96	84.88	84.81	84.78	84.7	84.63	84.56	84.49	84.42	84.34	84.27	84.2	84.13	84.06	83.98	83.91	83.84	83.8	83.73	83.66	83.59	83.52	83.44	83.37	83.34	83.3	83.3	83.34	83.41	83.55	83.73	83.98	84.27	84.6	84.99	85.39	85.82	86.29	86.76	87.26	87.76	88.27	88.7	89.2	89.67	89.67	89.96	90.46	90.57	90.5	90.43	90.39	90.68	90.72	90.57	90.61	90.72	90.79	90.72	90.97	91.11	90.86	90.97	90.86	90.68	90.64	90.39	90.1	89.92	89.71	89.42	89.17	88.81	88.48	88.2	87.91	87.62	87.37	87.12	86.94	86.72	86.5	86.32	86.14	86	85.82	85.68	85.57	85.46	85.35	85.24	85.17	85.1	85.03	84.96	84.88	84.81	84.78	84.74	84.67	84.63	84.6	84.52	84.49	84.45	84.38	84.34	84.27	84.24	84.16	84.13	84.06	83.98	83.95	83.88	83.8	83.73	83.7	83.62	83.55	83.48	83.48	83.48	83.52	83.59	83.77	84.2	84.78	85.17	85.53	85.86	86.18	86.47	86.79	87.12	87.4	87.66	87.69	87.73	87.76	87.98	88.05	87.91	87.84	88.05	88.3	88.38	88.52	88.63	88.74	88.81	88.92	88.92	89.06	89.13	89.28	89.31	89.17	89.1	88.88	88.77	88.63	88.45	88.34	88.16	87.91	87.69	87.51	87.3	87.12	87.01	86.86	86.76	86.72	86.58	86.43	86.29	86.22	86.18	86.14	86.14	86.11	86.11	86.07	86.07	86.04	86.04	86.04	86.04	86	86	85.96	85.93	85.93	85.89	85.86	85.82	85.75	85.71	85.71	85.68	85.64	85.6	85.53	85.53	85.5	85.46	85.42	85.42	85.39	85.35	85.32	85.28	85.21	85.17	85.14	85.14	85.14	85.17	85.21	85.28	85.35	85.46	85.6	85.82	86.04	86.18	86.36	86.47	86.72	86.68	86.68	86.76	87.12	87.37	87.44	87.58	87.62	87.73	87.91	87.87	88.09	88.34	88.7	88.92	89.02	89.1	89.02	89.13	89.1	88.99	89.06	89.02	88.95	88.84	88.74	88.59	88.45	88.41	88.52	88.38	88.12	87.91	87.66	87.44	87.22	87.04	86.86	86.65	86.5	86.36	86.22	86.07	85.93	85.78	85.68	85.53	85.42	85.32	85.21	85.1	85.03	84.96	84.88	84.81	84.74	84.67	84.63	84.6	84.56	84.49	84.45	84.42	84.38	84.34	84.27	84.24	84.2	84.16	84.09	84.06	84.06	84.02	83.98	83.91	83.88	83.88	83.8	83.77	83.7	83.7	83.62	83.62	83.62	83.62	83.7	83.8	83.91	83.98	84.09	84.34	84.67	84.7	84.81	84.99	85.17	85.39	85.64	DO mg/L	42583.364583333336	42583.375	42583.385416666664	42583.395833333336	42583.40625	42583.416666666664	42583.427083333336	42583.4375	42583.447916666664	42583.458333333336	42583.46875	42583.479166666664	42583.489583333336	42583.5	42583.510416666664	42583.520833333336	42583.53125	42583.541666666664	42583.552083333336	42583.5625	42583.572916666664	42583.583333333336	42583.59375	42583.604166666664	42583.614583333336	42583.625	42583.635416666664	42583.645833333336	42583.65625	42583.666666666664	42583.677083333336	42583.6875	42583.697916666664	42583.708333333336	42583.71875	42583.729166666664	42583.739583333336	42583.75	42583.760416666664	42583.770833333336	42583.78125	42583.791666666664	42583.802083333336	42583.8125	42583.822916666664	42583.833333333336	42583.84375	42583.854166666664	42583.864583333336	42583.875	42583.885416666664	42583.895833333336	42583.90625	42583.916666666664	42583.927083333336	42583.9375	42583.947916666664	42583.958333333336	42583.96875	42583.979166666664	42583.989583333336	42584	42584.010416666664	42584.020833333336	42584.03125	42584.041666666664	42584.052083333336	42584.0625	42584.072916666664	42584.083333333336	42584.09375	42584.104166666664	42584.114583333336	42584.125	42584.135416666664	42584.145833333336	42584.15625	42584.166666666664	42584.177083333336	42584.1875	42584.197916666664	42584.208333333336	42584.21875	42584.229166666664	42584.239583333336	42584.25	42584.260416666664	42584.270833333336	42584.28125	42584.291666666664	42584.302083333336	42584.3125	42584.322916666664	42584.333333333336	42584.34375	42584.354166666664	42584.364583333336	42584.375	42584.385416666664	42584.395833333336	42584.40625	42584.416666666664	42584.427083333336	42584.4375	42584.447916666664	42584.458333333336	42584.46875	42584.479166666664	42584.489583333336	42584.5	42584.510416666664	42584.520833333336	42584.53125	42584.541666666664	42584.552083333336	42584.5625	42584.572916666664	42584.583333333336	42584.59375	42584.604166666664	42584.614583333336	42584.625	42584.635416666664	42584.645833333336	42584.65625	42584.666666666664	42584.677083333336	42584.6875	42584.697916666664	42584.708333333336	42584.71875	42584.729166666664	42584.739583333336	42584.75	42584.760416666664	42584.770833333336	42584.78125	42584.791666666664	42584.802083333336	42584.8125	42584.822916666664	42584.833333333336	42584.84375	42584.854166666664	42584.864583333336	42584.875	42584.885416666664	42584.895833333336	42584.90625	42584.916666666664	42584.927083333336	42584.9375	42584.947916666664	42584.958333333336	42584.96875	42584.979166666664	42584.989583333336	42585	42585.010416666664	42585.020833333336	42585.03125	42585.041666666664	42585.052083333336	42585.0625	42585.072916666664	42585.083333333336	42585.09375	42585.104166666664	42585.114583333336	42585.125	42585.135416666664	42585.145833333336	42585.15625	42585.166666666664	42585.177083333336	42585.1875	42585.197916666664	42585.208333333336	42585.21875	42585.229166666664	42585.239583333336	42585.25	42585.260416666664	42585.270833333336	42585.28125	42585.291666666664	42585.302083333336	42585.3125	42585.322916666664	42585.333333333336	42585.34375	42585.354166666664	42585.364583333336	42585.375	42585.385416666664	42585.395833333336	42585.40625	42585.416666666664	42585.427083333336	42585.4375	42585.447916666664	42585.458333333336	42585.46875	42585.479166666664	42585.489583333336	42585.5	42585.510416666664	42585.520833333336	42585.53125	42585.541666666664	42585.552083333336	42585.5625	42585.572916666664	42585.583333333336	42585.59375	42585.604166666664	42585.614583333336	42585.625	42585.635416666664	42585.645833333336	42585.65625	42585.666666666664	42585.677083333336	42585.6875	42585.697916666664	42585.708333333336	42585.71875	42585.729166666664	42585.739583333336	42585.75	42585.760416666664	42585.770833333336	42585.78125	42585.791666666664	42585.802083333336	42585.8125	42585.822916666664	42585.833333333336	42585.84375	42585.854166666664	42585.864583333336	42585.875	42585.885416666664	42585.895833333336	42585.90625	42585.916666666664	42585.927083333336	42585.9375	42585.947916666664	42585.958333333336	42585.96875	42585.979166666664	42585.989583333336	42586	42586.010416666664	42586.020833333336	42586.03125	42586.041666666664	42586.052083333336	42586.0625	42586.072916666664	42586.083333333336	42586.09375	42586.104166666664	42586.114583333336	42586.125	42586.135416666664	42586.145833333336	42586.15625	42586.166666666664	42586.177083333336	42586.1875	42586.197916666664	42586.208333333336	42586.21875	42586.229166666664	42586.239583333336	42586.25	42586.260416666664	42586.270833333336	42586.28125	42586.291666666664	42586.302083333336	42586.3125	42586.322916666664	42586.333333333336	42586.34375	42586.354166666664	42586.364583333336	42586.375	42586.385416666664	42586.395833333336	42586.40625	42586.416666666664	42586.427083333336	42586.4375	42586.447916666664	42586.458333333336	42586.46875	42586.479166666664	42586.489583333336	42586.5	42586.510416666664	42586.520833333336	42586.53125	42586.541666666664	42586.552083333336	42586.5625	42586.572916666664	42586.583333333336	42586.59375	42586.604166666664	42586.614583333336	42586.625	42586.635416666664	42586.645833333336	42586.65625	42586.666666666664	42586.677083333336	42586.6875	42586.697916666664	42586.708333333336	42586.71875	42586.729166666664	42586.739583333336	42586.75	42586.760416666664	42586.770833333336	42586.78125	42586.791666666664	42586.802083333336	42586.8125	42586.822916666664	42586.833333333336	42586.84375	42586.854166666664	42586.864583333336	42586.875	42586.885416666664	42586.895833333336	42586.90625	42586.916666666664	42586.927083333336	42586.9375	42586.947916666664	42586.958333333336	42586.96875	42586.979166666664	42586.989583333336	42587	42587.010416666664	42587.020833333336	42587.03125	42587.041666666664	42587.052083333336	42587.0625	42587.072916666664	42587.083333333336	42587.09375	42587.104166666664	42587.114583333336	42587.125	42587.135416666664	42587.145833333336	42587.15625	42587.166666666664	42587.177083333336	42587.1875	42587.197916666664	42587.208333333336	42587.21875	42587.229166666664	42587.239583333336	42587.25	42587.260416666664	42587.270833333336	42587.28125	42587.291666666664	42587.302083333336	42587.3125	42587.322916666664	42587.333333333336	42587.34375	42587.354166666664	42587.364583333336	42587.375	42587.385416666664	42587.395833333336	42587.40625	42587.416666666664	42587.427083333336	42587.4375	42587.447916666664	42587.458333333336	42587.46875	42587.479166666664	42587.489583333336	42587.5	42587.510416666664	42587.520833333336	42587.53125	42587.541666666664	42587.552083333336	42587.5625	42587.572916666664	42587.583333333336	42587.59375	42587.604166666664	42587.614583333336	42587.625	42587.635416666664	42587.645833333336	42587.65625	42587.666666666664	42587.677083333336	42587.6875	42587.697916666664	42587.708333333336	42587.71875	42587.729166666664	42587.739583333336	42587.75	42587.760416666664	42587.770833333336	42587.78125	42587.791666666664	42587.802083333336	42587.8125	42587.822916666664	42587.833333333336	42587.84375	42587.854166666664	42587.864583333336	42587.875	42587.885416666664	42587.895833333336	42587.90625	42587.916666666664	42587.927083333336	42587.9375	42587.947916666664	42587.958333333336	42587.96875	42587.979166666664	42587.989583333336	42588	42588.010416666664	42588.020833333336	42588.03125	42588.041666666664	42588.052083333336	42588.0625	42588.072916666664	42588.083333333336	42588.09375	42588.104166666664	42588.114583333336	42588.125	42588.135416666664	42588.145833333336	42588.15625	42588.166666666664	42588.177083333336	42588.1875	42588.197916666664	42588.208333333336	42588.21875	42588.229166666664	42588.239583333336	42588.25	42588.260416666664	42588.270833333336	42588.28125	42588.291666666664	42588.302083333336	42588.3125	42588.322916666664	42588.333333333336	42588.34375	42588.354166666664	42588.364583333336	42588.375	42588.385416666664	42588.395833333336	42588.40625	42588.416666666664	42588.427083333336	42588.4375	42588.447916666664	42588.458333333336	42588.46875	42588.479166666664	42588.489583333336	42588.5	42588.510416666664	42588.520833333336	42588.53125	42588.541666666664	42588.552083333336	42588.5625	42588.572916666664	42588.583333333336	42588.59375	42588.604166666664	42588.614583333336	42588.625	42588.635416666664	42588.645833333336	42588.65625	42588.666666666664	42588.677083333336	42588.6875	42588.697916666664	42588.708333333336	42588.71875	42588.729166666664	42588.739583333336	42588.75	42588.760416666664	42588.770833333336	42588.78125	42588.791666666664	42588.802083333336	42588.8125	42588.822916666664	42588.833333333336	42588.84375	42588.854166666664	42588.864583333336	42588.875	42588.885416666664	42588.895833333336	42588.90625	42588.916666666664	42588.927083333336	42588.9375	42588.947916666664	42588.958333333336	42588.96875	42588.979166666664	42588.989583333336	42589	42589.010416666664	42589.020833333336	42589.03125	42589.041666666664	42589.052083333336	42589.0625	42589.072916666664	42589.083333333336	42589.09375	42589.104166666664	42589.114583333336	42589.125	42589.135416666664	42589.145833333336	42589.15625	42589.166666666664	42589.177083333336	42589.1875	42589.197916666664	42589.208333333336	42589.21875	42589.229166666664	42589.239583333336	42589.25	42589.260416666664	42589.270833333336	42589.28125	42589.291666666664	42589.302083333336	42589.3125	42589.322916666664	42589.333333333336	42589.34375	42589.354166666664	42589.364583333336	42589.375	42589.385416666664	42589.395833333336	42589.40625	42589.416666666664	42589.427083333336	42589.4375	42589.447916666664	42589.458333333336	42589.46875	42589.479166666664	42589.489583333336	42589.5	42589.510416666664	42589.520833333336	42589.53125	42589.541666666664	42589.552083333336	42589.5625	42589.572916666664	42589.583333333336	42589.59375	42589.604166666664	42589.614583333336	42589.625	42589.635416666664	42589.645833333336	42589.65625	42589.666666666664	42589.677083333336	42589.6875	42589.697916666664	42589.708333333336	42589.71875	42589.729166666664	42589.739583333336	42589.75	42589.760416666664	42589.770833333336	42589.78125	42589.791666666664	42589.802083333336	42589.8125	42589.822916666664	42589.833333333336	42589.84375	42589.854166666664	42589.864583333336	42589.875	42589.885416666664	42589.895833333336	42589.90625	42589.916666666664	42589.927083333336	42589.9375	42589.947916666664	42589.958333333336	42589.96875	42589.979166666664	42589.989583333336	42590	42590.010416666664	42590.020833333336	42590.03125	42590.041666666664	42590.052083333336	42590.0625	42590.072916666664	42590.083333333336	42590.09375	42590.104166666664	42590.114583333336	42590.125	42590.135416666664	42590.145833333336	42590.15625	42590.166666666664	42590.177083333336	42590.1875	42590.197916666664	42590.208333333336	42590.21875	42590.229166666664	42590.239583333336	42590.25	42590.260416666664	42590.270833333336	42590.28125	42590.291666666664	42590.302083333336	42590.3125	42590.322916666664	42590.333333333336	42590.34375	42590.354166666664	42590.364583333336	42590.375	42590.385416666664	42590.395833333336	42590.40625	42590.416666666664	42590.427083333336	42590.4375	42590.447916666664	42590.458333333336	42590.46875	42590.479166666664	42590.489583333336	42590.5	42590.510416666664	42590.520833333336	42590.53125	42590.541666666664	42590.552083333336	42590.5625	42590.572916666664	42590.583333333336	42590.59375	42590.604166666664	42590.614583333336	42590.625	42590.635416666664	42590.645833333336	42590.65625	42590.666666666664	42590.677083333336	42590.6875	42590.697916666664	42590.708333333336	42590.71875	42590.729166666664	42590.739583333336	42590.75	42590.760416666664	42590.770833333336	42590.78125	42590.791666666664	42590.802083333336	42590.8125	42590.822916666664	42590.833333333336	42590.84375	42590.854166666664	42590.864583333336	42590.875	42590.885416666664	42590.895833333336	42590.90625	42590.916666666664	42590.927083333336	42590.9375	42590.947916666664	42590.958333333336	42590.96875	42590.979166666664	42590.989583333336	42591	42591.010416666664	42591.020833333336	42591.03125	42591.041666666664	42591.052083333336	42591.0625	42591.072916666664	42591.083333333336	42591.09375	42591.104166666664	42591.114583333336	42591.125	42591.135416666664	42591.145833333336	42591.15625	42591.166666666664	42591.177083333336	42591.1875	42591.197916666664	42591.208333333336	42591.21875	42591.229166666664	42591.239583333336	42591.25	42591.260416666664	42591.270833333336	42591.28125	42591.291666666664	42591.302083333336	42591.3125	42591.322916666664	42591.333333333336	42591.34375	42591.354166666664	42591.364583333336	42591.375	42591.385416666664	42591.395833333336	42591.40625	42591.416666666664	42591.427083333336	42591.4375	42591.447916666664	42591.458333333336	42591.46875	42591.479166666664	42591.489583333336	42591.5	42591.510416666664	42591.520833333336	42591.53125	42591.541666666664	42591.552083333336	42591.5625	42591.572916666664	42591.583333333336	42591.59375	42591.604166666664	42591.614583333336	42591.625	42591.635416666664	42591.645833333336	42591.65625	42591.666666666664	42591.677083333336	42591.6875	42591.697916666664	42591.708333333336	42591.71875	42591.729166666664	42591.739583333336	42591.75	42591.760416666664	42591.770833333336	42591.78125	42591.791666666664	42591.802083333336	42591.8125	42591.822916666664	42591.833333333336	42591.84375	42591.854166666664	42591.864583333336	42591.875	42591.885416666664	42591.895833333336	42591.90625	42591.916666666664	42591.927083333336	42591.9375	42591.947916666664	42591.958333333336	42591.96875	42591.979166666664	42591.989583333336	42592	42592.010416666664	42592.020833333336	42592.03125	42592.041666666664	42592.052083333336	42592.0625	42592.072916666664	42592.083333333336	42592.09375	42592.104166666664	42592.114583333336	42592.125	42592.135416666664	42592.145833333336	42592.15625	42592.166666666664	42592.177083333336	42592.1875	42592.197916666664	42592.208333333336	42592.21875	42592.229166666664	42592.239583333336	42592.25	42592.260416666664	42592.270833333336	42592.28125	42592.291666666664	42592.302083333336	42592.3125	42592.322916666664	42592.333333333336	42592.34375	42592.354166666664	42592.364583333336	42592.375	42592.385416666664	42592.395833333336	42592.40625	42592.416666666664	42592.427083333336	42592.4375	42592.447916666664	42592.458333333336	42592.46875	42592.479166666664	42592.489583333336	42592.5	42592.510416666664	42592.520833333336	42592.53125	42592.541666666664	42592.552083333336	42592.5625	42592.572916666664	42592.583333333336	42592.59375	42592.604166666664	42592.614583333336	42592.625	42592.635416666664	42592.645833333336	42592.65625	42592.666666666664	42592.677083333336	42592.6875	42592.697916666664	42592.708333333336	42592.71875	42592.729166666664	42592.739583333336	42592.75	42592.760416666664	42592.770833333336	42592.78125	42592.791666666664	42592.802083333336	42592.8125	42592.822916666664	42592.833333333336	42592.84375	42592.854166666664	42592.864583333336	42592.875	42592.885416666664	42592.895833333336	42592.90625	42592.916666666664	42592.927083333336	42592.9375	42592.947916666664	42592.958333333336	42592.96875	42592.979166666664	42592.989583333336	42593	42593.010416666664	42593.020833333336	42593.03125	42593.041666666664	42593.052083333336	42593.0625	42593.072916666664	42593.083333333336	42593.09375	42593.104166666664	42593.114583333336	42593.125	42593.135416666664	42593.145833333336	42593.15625	42593.166666666664	42593.177083333336	42593.1875	42593.197916666664	42593.208333333336	42593.21875	42593.229166666664	42593.239583333336	42593.25	42593.260416666664	42593.270833333336	42593.28125	42593.291666666664	42593.302083333336	42593.3125	42593.322916666664	42593.333333333336	42593.34375	42593.354166666664	42593.364583333336	42593.375	42593.385416666664	42593.395833333336	42593.40625	42593.416666666664	42593.427083333336	42593.4375	42593.447916666664	42593.458333333336	42593.46875	42593.479166666664	42593.489583333336	42593.5	42593.510416666664	42593.520833333336	42593.53125	42593.541666666664	42593.552083333336	42593.5625	42593.572916666664	42593.583333333336	42593.59375	42593.604166666664	42593.614583333336	42593.625	42593.635416666664	42593.645833333336	42593.65625	42593.666666666664	42593.677083333336	42593.6875	42593.697916666664	42593.708333333336	42593.71875	42593.729166666664	42593.739583333336	42593.75	42593.760416666664	42593.770833333336	42593.78125	42593.791666666664	42593.802083333336	42593.8125	42593.822916666664	42593.833333333336	42593.84375	42593.854166666664	42593.864583333336	42593.875	42593.885416666664	42593.895833333336	42593.90625	42593.916666666664	42593.927083333336	42593.9375	42593.947916666664	42593.958333333336	42593.96875	42593.979166666664	42593.989583333336	42594	42594.010416666664	42594.020833333336	42594.03125	42594.041666666664	42594.052083333336	42594.0625	42594.072916666664	42594.083333333336	42594.09375	42594.104166666664	42594.114583333336	42594.125	42594.135416666664	42594.145833333336	42594.15625	42594.166666666664	42594.177083333336	42594.1875	42594.197916666664	42594.208333333336	42594.21875	42594.229166666664	42594.239583333336	42594.25	42594.260416666664	42594.270833333336	42594.28125	42594.291666666664	42594.302083333336	42594.3125	42594.322916666664	42594.333333333336	42594.34375	42594.354166666664	42594.364583333336	42594.375	42594.385416666664	42594.395833333336	42594.40625	42594.416666666664	42594.427083333336	42594.4375	42594.447916666664	42594.458333333336	42594.46875	42594.479166666664	42594.489583333336	42594.5	42594.510416666664	42594.520833333336	42594.53125	42594.541666666664	42594.552083333336	42594.5625	42594.572916666664	42594.583333333336	42594.59375	42594.604166666664	42594.614583333336	42594.625	42594.635416666664	42594.645833333336	42594.65625	42594.666666666664	42594.677083333336	42594.6875	42594.697916666664	42594.708333333336	42594.71875	42594.729166666664	42594.739583333336	42594.75	42594.760416666664	42594.770833333336	42594.78125	42594.791666666664	42594.802083333336	42594.8125	42594.822916666664	42594.833333333336	42594.84375	42594.854166666664	42594.864583333336	42594.875	42594.885416666664	42594.895833333336	42594.90625	42594.916666666664	42594.927083333336	42594.9375	42594.947916666664	42594.958333333336	42594.96875	42594.979166666664	42594.989583333336	42595	42595.010416666664	42595.020833333336	42595.03125	42595.041666666664	42595.052083333336	42595.0625	42595.072916666664	42595.083333333336	42595.09375	42595.104166666664	42595.114583333336	42595.125	42595.135416666664	42595.145833333336	42595.15625	42595.166666666664	42595.177083333336	42595.1875	42595.197916666664	42595.208333333336	42595.21875	42595.229166666664	42595.239583333336	42595.25	42595.260416666664	42595.270833333336	42595.28125	42595.291666666664	42595.302083333336	42595.3125	42595.322916666664	42595.333333333336	42595.34375	42595.354166666664	42595.364583333336	42595.375	42595.385416666664	42595.395833333336	42595.40625	42595.416666666664	42595.427083333336	42595.4375	42595.447916666664	42595.458333333336	42595.46875	42595.479166666664	42595.489583333336	42595.5	42595.510416666664	42595.520833333336	42595.53125	42595.541666666664	42595.552083333336	42595.5625	42595.572916666664	42595.583333333336	42595.59375	42595.604166666664	42595.614583333336	42595.625	42595.635416666664	42595.645833333336	42595.65625	42595.666666666664	42595.677083333336	42595.6875	42595.697916666664	42595.708333333336	42595.71875	42595.729166666664	42595.739583333336	42595.75	42595.760416666664	42595.770833333336	42595.78125	42595.791666666664	42595.802083333336	42595.8125	42595.822916666664	42595.833333333336	42595.84375	42595.854166666664	42595.864583333336	42595.875	42595.885416666664	42595.895833333336	42595.90625	42595.916666666664	42595.927083333336	42595.9375	42595.947916666664	42595.958333333336	42595.96875	42595.979166666664	42595.989583333336	42596	42596.010416666664	42596.020833333336	42596.03125	42596.041666666664	42596.052083333336	42596.0625	42596.072916666664	42596.083333333336	42596.09375	42596.104166666664	42596.114583333336	42596.125	42596.135416666664	42596.145833333336	42596.15625	42596.166666666664	42596.177083333336	42596.1875	42596.197916666664	42596.208333333336	42596.21875	42596.229166666664	42596.239583333336	42596.25	42596.260416666664	42596.270833333336	42596.28125	42596.291666666664	42596.302083333336	42596.3125	42596.322916666664	42596.333333333336	42596.34375	42596.354166666664	42596.364583333336	42596.375	42596.385416666664	42596.395833333336	42596.40625	42596.416666666664	42596.427083333336	42596.4375	42596.447916666664	42596.458333333336	42596.46875	42596.479166666664	42596.489583333336	42596.5	42596.510416666664	42596.520833333336	42596.53125	42596.541666666664	42596.552083333336	42596.5625	42596.572916666664	42596.583333333336	42596.59375	42596.604166666664	42596.614583333336	42596.625	42596.635416666664	42596.645833333336	42596.65625	42596.666666666664	42596.677083333336	42596.6875	42596.697916666664	42596.708333333336	42596.71875	42596.729166666664	42596.739583333336	42596.75	42596.760416666664	42596.770833333336	42596.78125	42596.791666666664	42596.802083333336	42596.8125	42596.822916666664	42596.833333333336	42596.84375	42596.854166666664	42596.864583333336	42596.875	42596.885416666664	42596.895833333336	42596.90625	42596.916666666664	42596.927083333336	42596.9375	42596.947916666664	42596.958333333336	42596.96875	42596.979166666664	42596.989583333336	42597	42597.010416666664	42597.020833333336	42597.03125	42597.041666666664	42597.052083333336	42597.0625	42597.072916666664	42597.083333333336	42597.09375	42597.104166666664	42597.114583333336	42597.125	42597.135416666664	42597.145833333336	42597.15625	42597.166666666664	42597.177083333336	42597.1875	42597.197916666664	42597.208333333336	42597.21875	42597.229166666664	42597.239583333336	42597.25	42597.260416666664	42597.270833333336	42597.28125	42597.291666666664	42597.302083333336	42597.3125	42597.322916666664	42597.333333333336	42597.34375	42597.354166666664	42597.364583333336	42597.375	42597.385416666664	42597.395833333336	42597.40625	42597.416666666664	42597.427083333336	42597.4375	42597.447916666664	42597.458333333336	42597.46875	42597.479166666664	42597.489583333336	42597.5	42597.510416666664	42597.520833333336	42597.53125	42597.541666666664	42597.552083333336	42597.5625	42597.572916666664	42597.583333333336	42597.59375	42597.604166666664	42597.614583333336	42597.625	42597.635416666664	42597.645833333336	42597.65625	42597.666666666664	42597.677083333336	42597.6875	42597.697916666664	42597.708333333336	42597.71875	42597.729166666664	42597.739583333336	42597.75	42597.760416666664	42597.770833333336	42597.78125	42597.791666666664	42597.802083333336	42597.8125	42597.822916666664	42597.833333333336	42597.84375	42597.854166666664	42597.864583333336	42597.875	42597.885416666664	42597.895833333336	42597.90625	42597.916666666664	42597.927083333336	42597.9375	42597.947916666664	42597.958333333336	42597.96875	42597.979166666664	42597.989583333336	42598	42598.010416666664	42598.020833333336	42598.03125	42598.041666666664	42598.052083333336	42598.0625	42598.072916666664	42598.083333333336	42598.09375	42598.104166666664	42598.114583333336	42598.125	42598.135416666664	42598.145833333336	42598.15625	42598.166666666664	42598.177083333336	42598.1875	42598.197916666664	42598.208333333336	42598.21875	42598.229166666664	42598.239583333336	42598.25	42598.260416666664	42598.270833333336	42598.28125	42598.291666666664	42598.302083333336	42598.3125	42598.322916666664	42598.333333333336	42598.34375	42598.354166666664	42598.364583333336	42598.375	42598.385416666664	42598.395833333336	42598.40625	42598.416666666664	42598.427083333336	42598.4375	42598.447916666664	42598.458333333336	42598.46875	42598.479166666664	42598.489583333336	42598.5	42598.510416666664	42598.520833333336	42598.53125	42598.541666666664	42598.552083333336	42598.5625	42598.572916666664	42598.583333333336	42598.59375	42598.604166666664	42598.614583333336	42598.625	42598.635416666664	42598.645833333336	42598.65625	42598.666666666664	42598.677083333336	42598.6875	42598.697916666664	42598.708333333336	42598.71875	42598.729166666664	42598.739583333336	42598.75	42598.760416666664	42598.770833333336	42598.78125	42598.791666666664	42598.802083333336	42598.8125	42598.822916666664	42598.833333333336	42598.84375	42598.854166666664	42598.864583333336	42598.875	42598.885416666664	42598.895833333336	42598.90625	42598.916666666664	42598.927083333336	42598.9375	42598.947916666664	42598.958333333336	42598.96875	42598.979166666664	42598.989583333336	42599	42599.010416666664	42599.020833333336	42599.03125	42599.041666666664	42599.052083333336	42599.0625	42599.072916666664	42599.083333333336	42599.09375	42599.104166666664	42599.114583333336	42599.125	42599.135416666664	42599.145833333336	42599.15625	42599.166666666664	42599.177083333336	42599.1875	42599.197916666664	42599.208333333336	42599.21875	42599.229166666664	42599.239583333336	42599.25	42599.260416666664	42599.270833333336	42599.28125	42599.291666666664	42599.302083333336	42599.3125	42599.322916666664	42599.333333333336	42599.34375	42599.354166666664	42599.364583333336	42599.375	42599.385416666664	42599.395833333336	42599.40625	42599.416666666664	42599.427083333336	42599.4375	42599.447916666664	42599.458333333336	42599.46875	42599.479166666664	42599.489583333336	42599.5	42599.510416666664	42599.520833333336	42599.53125	42599.541666666664	42599.552083333336	42599.5625	42599.572916666664	42599.583333333336	42599.59375	42599.604166666664	42599.614583333336	42599.625	42599.635416666664	42599.645833333336	42599.65625	42599.666666666664	42599.677083333336	42599.6875	42599.697916666664	42599.708333333336	42599.71875	42599.729166666664	42599.739583333336	42599.75	42599.760416666664	42599.770833333336	42599.78125	42599.791666666664	42599.802083333336	42599.8125	42599.822916666664	42599.833333333336	42599.84375	42599.854166666664	42599.864583333336	42599.875	42599.885416666664	42599.895833333336	42599.90625	42599.916666666664	42599.927083333336	42599.9375	42599.947916666664	42599.958333333336	42599.96875	42599.979166666664	42599.989583333336	42600	42600.010416666664	42600.020833333336	42600.03125	42600.041666666664	42600.052083333336	42600.0625	42600.072916666664	42600.083333333336	42600.09375	42600.104166666664	42600.114583333336	42600.125	42600.135416666664	42600.145833333336	42600.15625	42600.166666666664	42600.177083333336	42600.1875	42600.197916666664	42600.208333333336	42600.21875	42600.229166666664	42600.239583333336	42600.25	42600.260416666664	42600.270833333336	42600.28125	42600.291666666664	42600.302083333336	42600.3125	42600.322916666664	42600.333333333336	42600.34375	42600.354166666664	42600.364583333336	42600.375	42600.385416666664	42600.395833333336	42600.40625	42600.416666666664	42600.427083333336	42600.4375	42600.447916666664	42600.458333333336	42600.46875	42600.479166666664	42600.489583333336	42600.5	42600.510416666664	42600.520833333336	42600.53125	42600.541666666664	42600.552083333336	42600.5625	42600.572916666664	42600.583333333336	42600.59375	42600.604166666664	42600.614583333336	42600.625	42600.635416666664	42600.645833333336	42600.65625	42600.666666666664	42600.677083333336	42600.6875	42600.697916666664	42600.708333333336	42600.71875	42600.729166666664	42600.739583333336	42600.75	42600.760416666664	42600.770833333336	42600.78125	42600.791666666664	42600.802083333336	42600.8125	42600.822916666664	42600.833333333336	42600.84375	42600.854166666664	42600.864583333336	42600.875	42600.885416666664	42600.895833333336	42600.90625	42600.916666666664	42600.927083333336	42600.9375	42600.947916666664	42600.958333333336	42600.96875	42600.979166666664	42600.989583333336	42601	42601.010416666664	42601.020833333336	42601.03125	42601.041666666664	42601.052083333336	42601.0625	42601.072916666664	42601.083333333336	42601.09375	42601.104166666664	42601.114583333336	42601.125	42601.135416666664	42601.145833333336	42601.15625	42601.166666666664	42601.177083333336	42601.1875	42601.197916666664	42601.208333333336	42601.21875	42601.229166666664	42601.239583333336	42601.25	42601.260416666664	42601.270833333336	42601.28125	42601.291666666664	42601.302083333336	42601.3125	42601.322916666664	42601.333333333336	42601.34375	42601.354166666664	42601.364583333336	42601.375	42601.385416666664	42601.395833333336	42601.40625	42601.416666666664	42601.427083333336	42601.4375	42601.447916666664	42601.458333333336	42601.46875	42601.479166666664	42601.489583333336	42601.5	42601.510416666664	42601.520833333336	42601.53125	42601.541666666664	42601.552083333336	42601.5625	42601.572916666664	42601.583333333336	42601.59375	42601.604166666664	42601.614583333336	42601.625	42601.635416666664	42601.645833333336	42601.65625	42601.666666666664	42601.677083333336	42601.6875	42601.697916666664	42601.708333333336	42601.71875	42601.729166666664	42601.739583333336	42601.75	42601.760416666664	42601.770833333336	42601.78125	42601.791666666664	42601.802083333336	42601.8125	42601.822916666664	42601.833333333336	42601.84375	42601.854166666664	42601.864583333336	42601.875	42601.885416666664	42601.895833333336	42601.90625	42601.916666666664	42601.927083333336	42601.9375	42601.947916666664	42601.958333333336	42601.96875	42601.979166666664	42601.989583333336	42602	42602.010416666664	42602.020833333336	42602.03125	42602.041666666664	42602.052083333336	42602.0625	42602.072916666664	42602.083333333336	42602.09375	42602.104166666664	42602.114583333336	42602.125	42602.135416666664	42602.145833333336	42602.15625	42602.166666666664	42602.177083333336	42602.1875	42602.197916666664	42602.208333333336	42602.21875	42602.229166666664	42602.239583333336	42602.25	42602.260416666664	42602.270833333336	42602.28125	42602.291666666664	42602.302083333336	42602.3125	42602.322916666664	42602.333333333336	42602.34375	42602.354166666664	42602.364583333336	42602.375	42602.385416666664	42602.395833333336	42602.40625	42602.416666666664	42602.427083333336	42602.4375	42602.447916666664	42602.458333333336	42602.46875	42602.479166666664	42602.489583333336	42602.5	42602.510416666664	42602.520833333336	42602.53125	42602.541666666664	42602.552083333336	42602.5625	42602.572916666664	42602.583333333336	42602.59375	42602.604166666664	42602.614583333336	42602.625	42602.635416666664	42602.645833333336	42602.65625	42602.666666666664	42602.677083333336	42602.6875	42602.697916666664	42602.708333333336	42602.71875	42602.729166666664	42602.739583333336	42602.75	42602.760416666664	42602.770833333336	42602.78125	42602.791666666664	42602.802083333336	42602.8125	42602.822916666664	42602.833333333336	42602.84375	42602.854166666664	42602.864583333336	42602.875	42602.885416666664	42602.895833333336	42602.90625	42602.916666666664	42602.927083333336	42602.9375	42602.947916666664	42602.958333333336	42602.96875	42602.979166666664	42602.989583333336	42603	42603.010416666664	42603.020833333336	42603.03125	42603.041666666664	42603.052083333336	42603.0625	42603.072916666664	42603.083333333336	42603.09375	42603.104166666664	42603.114583333336	42603.125	42603.135416666664	42603.145833333336	42603.15625	42603.166666666664	42603.177083333336	42603.1875	42603.197916666664	42603.208333333336	42603.21875	42603.229166666664	42603.239583333336	42603.25	42603.260416666664	42603.270833333336	42603.28125	42603.291666666664	42603.302083333336	42603.3125	42603.322916666664	42603.333333333336	42603.34375	42603.354166666664	42603.364583333336	42603.375	42603.385416666664	42603.395833333336	42603.40625	42603.416666666664	42603.427083333336	42603.4375	42603.447916666664	42603.458333333336	42603.46875	42603.479166666664	42603.489583333336	42603.5	42603.510416666664	42603.520833333336	42603.53125	42603.541666666664	42603.552083333336	42603.5625	42603.572916666664	42603.583333333336	42603.59375	42603.604166666664	42603.614583333336	42603.625	42603.635416666664	42603.645833333336	42603.65625	42603.666666666664	42603.677083333336	42603.6875	42603.697916666664	42603.708333333336	42603.71875	42603.729166666664	42603.739583333336	42603.75	42603.760416666664	42603.770833333336	42603.78125	42603.791666666664	42603.802083333336	42603.8125	42603.822916666664	42603.833333333336	42603.84375	42603.854166666664	42603.864583333336	42603.875	42603.885416666664	42603.895833333336	42603.90625	42603.916666666664	42603.927083333336	42603.9375	42603.947916666664	42603.958333333336	42603.96875	42603.979166666664	42603.989583333336	42604	42604.010416666664	42604.020833333336	42604.03125	42604.041666666664	42604.052083333336	42604.0625	42604.072916666664	42604.083333333336	42604.09375	42604.104166666664	42604.114583333336	42604.125	42604.135416666664	42604.145833333336	42604.15625	42604.166666666664	42604.177083333336	42604.1875	42604.197916666664	42604.208333333336	42604.21875	42604.229166666664	42604.239583333336	42604.25	42604.260416666664	42604.270833333336	42604.28125	42604.291666666664	42604.302083333336	42604.3125	42604.322916666664	42604.333333333336	42604.34375	42604.354166666664	42604.364583333336	42604.375	42604.385416666664	42604.395833333336	42604.40625	42604.416666666664	42604.427083333336	42604.4375	42604.447916666664	42604.458333333336	42604.46875	42604.479166666664	42604.489583333336	42604.5	42604.510416666664	42604.520833333336	42604.53125	42604.541666666664	42604.552083333336	42604.5625	42604.572916666664	42604.583333333336	42604.59375	42604.604166666664	42604.614583333336	42604.625	42604.635416666664	42604.645833333336	42604.65625	42604.666666666664	42604.677083333336	42604.6875	42604.697916666664	42604.708333333336	42604.71875	42604.729166666664	42604.739583333336	42604.75	42604.760416666664	42604.770833333336	42604.78125	42604.791666666664	42604.802083333336	42604.8125	42604.822916666664	42604.833333333336	42604.84375	42604.854166666664	42604.864583333336	42604.875	42604.885416666664	42604.895833333336	42604.90625	42604.916666666664	42604.927083333336	42604.9375	42604.947916666664	42604.958333333336	42604.96875	42604.979166666664	42604.989583333336	42605	42605.010416666664	42605.020833333336	42605.03125	42605.041666666664	42605.052083333336	42605.0625	42605.072916666664	42605.083333333336	42605.09375	42605.104166666664	42605.114583333336	42605.125	42605.135416666664	42605.145833333336	42605.15625	42605.166666666664	42605.177083333336	42605.1875	42605.197916666664	42605.208333333336	42605.21875	42605.229166666664	42605.239583333336	42605.25	42605.260416666664	42605.270833333336	42605.28125	42605.291666666664	42605.302083333336	42605.3125	42605.322916666664	42605.333333333336	42605.34375	42605.354166666664	42605.364583333336	42605.375	42605.385416666664	42605.395833333336	42605.40625	42605.416666666664	42605.427083333336	42605.4375	42605.447916666664	42605.458333333336	42605.46875	42605.479166666664	42605.489583333336	42605.5	42605.510416666664	42605.520833333336	42605.53125	42605.541666666664	42605.552083333336	42605.5625	42605.572916666664	42605.583333333336	42605.59375	42605.604166666664	42605.614583333336	42605.625	42605.635416666664	42605.645833333336	42605.65625	42605.666666666664	42605.677083333336	42605.6875	42605.697916666664	42605.708333333336	42605.71875	42605.729166666664	42605.739583333336	42605.75	42605.760416666664	42605.770833333336	42605.78125	42605.791666666664	42605.802083333336	42605.8125	42605.822916666664	42605.833333333336	42605.84375	42605.854166666664	42605.864583333336	42605.875	42605.885416666664	42605.895833333336	42605.90625	42605.916666666664	42605.927083333336	42605.9375	42605.947916666664	42605.958333333336	42605.96875	42605.979166666664	42605.989583333336	42606	42606.010416666664	42606.020833333336	42606.03125	42606.041666666664	42606.052083333336	42606.0625	42606.072916666664	42606.083333333336	42606.09375	42606.104166666664	42606.114583333336	42606.125	42606.135416666664	42606.145833333336	42606.15625	42606.166666666664	42606.177083333336	42606.1875	42606.197916666664	42606.208333333336	42606.21875	42606.229166666664	42606.239583333336	42606.25	42606.260416666664	42606.270833333336	42606.28125	42606.291666666664	42606.302083333336	42606.3125	42606.322916666664	42606.333333333336	42606.34375	42606.354166666664	42606.364583333336	42606.375	42606.385416666664	42606.395833333336	42606.40625	42606.416666666664	42606.427083333336	42606.4375	42606.447916666664	42606.458333333336	42606.46875	42606.479166666664	42606.489583333336	42606.5	42606.510416666664	42606.520833333336	42606.53125	42606.541666666664	42606.552083333336	42606.5625	42606.572916666664	42606.583333333336	42606.59375	42606.604166666664	42606.614583333336	42606.625	42606.635416666664	42606.645833333336	42606.65625	42606.666666666664	42606.677083333336	42606.6875	42606.697916666664	42606.708333333336	42606.71875	42606.729166666664	42606.739583333336	42606.75	42606.760416666664	42606.770833333336	42606.78125	42606.791666666664	42606.802083333336	42606.8125	42606.822916666664	42606.833333333336	42606.84375	42606.854166666664	42606.864583333336	42606.875	42606.885416666664	42606.895833333336	42606.90625	42606.916666666664	42606.927083333336	42606.9375	42606.947916666664	42606.958333333336	42606.96875	42606.979166666664	42606.989583333336	42607	42607.010416666664	42607.020833333336	42607.03125	42607.041666666664	42607.052083333336	42607.0625	42607.072916666664	42607.083333333336	42607.09375	42607.104166666664	42607.114583333336	42607.125	42607.135416666664	42607.145833333336	42607.15625	42607.166666666664	42607.177083333336	42607.1875	42607.197916666664	42607.208333333336	42607.21875	42607.229166666664	42607.239583333336	42607.25	42607.260416666664	42607.270833333336	42607.28125	42607.291666666664	42607.302083333336	42607.3125	42607.322916666664	42607.333333333336	42607.34375	42607.354166666664	42607.364583333336	42607.375	42607.385416666664	42607.395833333336	42607.40625	42607.416666666664	42607.427083333336	42607.4375	42607.447916666664	42607.458333333336	42607.46875	42607.479166666664	42607.489583333336	42607.5	42607.510416666664	42607.520833333336	42607.53125	42607.541666666664	42607.552083333336	42607.5625	42607.572916666664	42607.583333333336	42607.59375	42607.604166666664	42607.614583333336	42607.625	42607.635416666664	42607.645833333336	42607.65625	42607.666666666664	42607.677083333336	42607.6875	42607.697916666664	42607.708333333336	42607.71875	42607.729166666664	42607.739583333336	42607.75	42607.760416666664	42607.770833333336	42607.78125	42607.791666666664	42607.802083333336	42607.8125	42607.822916666664	42607.833333333336	42607.84375	42607.854166666664	42607.864583333336	42607.875	42607.885416666664	42607.895833333336	42607.90625	42607.916666666664	42607.927083333336	42607.9375	42607.947916666664	42607.958333333336	42607.96875	42607.979166666664	42607.989583333336	42608	42608.010416666664	42608.020833333336	42608.03125	42608.041666666664	42608.052083333336	42608.0625	42608.072916666664	42608.083333333336	42608.09375	42608.104166666664	42608.114583333336	42608.125	42608.135416666664	42608.145833333336	42608.15625	42608.166666666664	42608.177083333336	42608.1875	42608.197916666664	42608.208333333336	42608.21875	42608.229166666664	42608.239583333336	42608.25	42608.260416666664	42608.270833333336	42608.28125	42608.291666666664	42608.302083333336	42608.3125	42608.322916666664	42608.333333333336	42608.34375	42608.354166666664	42608.364583333336	42608.375	42608.385416666664	42608.395833333336	42608.40625	42608.416666666664	42608.427083333336	42608.4375	42608.447916666664	42608.458333333336	42608.46875	42608.479166666664	42608.489583333336	42608.5	42608.510416666664	42608.520833333336	42608.53125	42608.541666666664	42608.552083333336	42608.5625	42608.572916666664	42608.583333333336	42608.59375	42608.604166666664	42608.614583333336	42608.625	42608.635416666664	42608.645833333336	42608.65625	42608.666666666664	42608.677083333336	42608.6875	42608.697916666664	42608.708333333336	42608.71875	42608.729166666664	42608.739583333336	42608.75	42608.760416666664	42608.770833333336	42608.78125	42608.791666666664	42608.802083333336	42608.8125	42608.822916666664	42608.833333333336	42608.84375	42608.854166666664	42608.864583333336	42608.875	42608.885416666664	42608.895833333336	42608.90625	42608.916666666664	42608.927083333336	42608.9375	42608.947916666664	42608.958333333336	42608.96875	42608.979166666664	42608.989583333336	42609	42609.010416666664	42609.020833333336	42609.03125	42609.041666666664	42609.052083333336	42609.0625	42609.072916666664	42609.083333333336	42609.09375	42609.104166666664	42609.114583333336	42609.125	42609.135416666664	42609.145833333336	42609.15625	42609.166666666664	42609.177083333336	42609.1875	42609.197916666664	42609.208333333336	42609.21875	42609.229166666664	42609.239583333336	42609.25	42609.260416666664	42609.270833333336	42609.28125	42609.291666666664	42609.302083333336	42609.3125	42609.322916666664	42609.333333333336	42609.34375	42609.354166666664	42609.364583333336	42609.375	42609.385416666664	42609.395833333336	42609.40625	42609.416666666664	42609.427083333336	42609.4375	42609.447916666664	42609.458333333336	42609.46875	42609.479166666664	42609.489583333336	42609.5	42609.510416666664	42609.520833333336	42609.53125	42609.541666666664	42609.552083333336	42609.5625	42609.572916666664	42609.583333333336	42609.59375	42609.604166666664	42609.614583333336	42609.625	42609.635416666664	42609.645833333336	42609.65625	42609.666666666664	42609.677083333336	42609.6875	42609.697916666664	42609.708333333336	42609.71875	42609.729166666664	42609.739583333336	42609.75	42609.760416666664	42609.770833333336	42609.78125	42609.791666666664	42609.802083333336	42609.8125	42609.822916666664	42609.833333333336	42609.84375	42609.854166666664	42609.864583333336	42609.875	42609.885416666664	42609.895833333336	42609.90625	42609.916666666664	42609.927083333336	42609.9375	42609.947916666664	42609.958333333336	42609.96875	42609.979166666664	42609.989583333336	42610	42610.010416666664	42610.020833333336	42610.03125	42610.041666666664	42610.052083333336	42610.0625	42610.072916666664	42610.083333333336	42610.09375	42610.104166666664	42610.114583333336	42610.125	42610.135416666664	42610.145833333336	42610.15625	42610.166666666664	42610.177083333336	42610.1875	42610.197916666664	42610.208333333336	42610.21875	42610.229166666664	42610.239583333336	42610.25	42610.260416666664	42610.270833333336	42610.28125	42610.291666666664	42610.302083333336	42610.3125	42610.322916666664	42610.333333333336	42610.34375	42610.354166666664	42610.364583333336	42610.375	42610.385416666664	42610.395833333336	42610.40625	42610.416666666664	42610.427083333336	42610.4375	42610.447916666664	42610.458333333336	42610.46875	42610.479166666664	42610.489583333336	42610.5	42610.510416666664	42610.520833333336	42610.53125	42610.541666666664	42610.552083333336	42610.5625	42610.572916666664	42610.583333333336	42610.59375	42610.604166666664	42610.614583333336	42610.625	42610.635416666664	42610.645833333336	42610.65625	42610.666666666664	42610.677083333336	42610.6875	42610.697916666664	42610.708333333336	42610.71875	42610.729166666664	42610.739583333336	42610.75	42610.760416666664	42610.770833333336	42610.78125	42610.791666666664	42610.802083333336	42610.8125	42610.822916666664	42610.833333333336	42610.84375	42610.854166666664	42610.864583333336	42610.875	42610.885416666664	42610.895833333336	42610.90625	42610.916666666664	42610.927083333336	42610.9375	42610.947916666664	42610.958333333336	42610.96875	42610.979166666664	42610.989583333336	42611	42611.010416666664	42611.020833333336	42611.03125	42611.041666666664	42611.052083333336	42611.0625	42611.072916666664	42611.083333333336	42611.09375	42611.104166666664	42611.114583333336	42611.125	42611.135416666664	42611.145833333336	42611.15625	42611.166666666664	42611.177083333336	42611.1875	42611.197916666664	42611.208333333336	42611.21875	42611.229166666664	42611.239583333336	42611.25	42611.260416666664	42611.270833333336	42611.28125	42611.291666666664	42611.302083333336	42611.3125	42611.322916666664	42611.333333333336	42611.34375	42611.354166666664	42611.364583333336	42611.375	42611.385416666664	42611.395833333336	42611.40625	42611.416666666664	42611.427083333336	42611.4375	42611.447916666664	42611.458333333336	42611.46875	6.03	6.14	6.37	6.56	6.6	6.77	6.85	6.97	7	7.13	7.28	7.28	7.32	7.33	7.37	7.44	7.56	7.61	7.64	7.69	7.74	7.76	7.57	7.58	7.65	7.68	7.66	7.71	7.63	7.63	7.68	7.66	7.6	7.46	7.42	7.42	7.37	7.22	7	6.8	6.6	6.54	6.45	6.39	6.26	6.11	5.98	5.86	5.7	5.59	5.5	5.35	5.22	5.15	5.0199999999999996	4.92	4.8600000000000003	4.8600000000000003	4.87	4.8899999999999997	4.8899999999999997	4.87	4.8600000000000003	4.84	4.8	4.79	4.78	4.7699999999999996	4.79	4.76	4.7699999999999996	4.7699999999999996	4.8	4.8099999999999996	4.79	4.74	4.75	4.7300000000000004	4.72	4.6500000000000004	4.5999999999999996	4.53	4.5	4.46	4.42	4.3899999999999997	4.37	4.34	4.3099999999999996	4.29	4.25	4.29	4.3099999999999996	4.3499999999999996	4.42	4.47	4.55	4.7300000000000004	4.74	4.8899999999999997	5.05	5.27	5.55	5.77	6.05	6.07	6.3	6.5	6.71	6.92	7.13	7.26	7.32	7.33	7.52	7.61	7.7	7.74	7.77	7.79	7.79	7.93	7.73	7.52	7.43	7.26	7.27	7.23	7.26	7.32	7.26	7.14	7.06	6.88	6.72	6.51	6.31	6.21	6.09	6.07	6.03	5.85	5.73	5.5	5.31	5.22	5.19	5.2	5.18	5.19	5.23	5.29	5.3	5.28	5.22	5.19	5.18	5.17	5.13	5.09	5.07	5.04	5.03	5.03	4.97	5	5.0199999999999996	5.0199999999999996	5.01	5	5.01	4.95	4.8600000000000003	4.7699999999999996	4.78	4.78	4.76	4.74	4.78	4.82	4.8	4.8	4.83	4.7699999999999996	4.68	4.55	4.58	4.6500000000000004	4.6900000000000004	4.82	4.9000000000000004	4.93	5.03	5.49	5.58	5.86	6.18	6.4	6.37	6.3	6.46	6.55	6.62	6.73	6.78	6.74	7.19	7.36	7.57	7.7	7.68	7.02	7.03	7.3	7.49	7.47	7.5	7.34	7.35	7.47	7.34	7.34	7.28	7.28	7.21	7.24	7.27	7.32	7.3	7.17	6.99	6.89	6.8	6.79	6.58	6.33	6.13	6.04	5.73	5.57	5.42	5.24	5.0599999999999996	4.93	4.84	4.78	4.83	4.7699999999999996	4.66	4.62	4.78	4.6900000000000004	4.74	4.7	4.63	4.53	4.54	4.51	4.5999999999999996	4.49	4.5199999999999996	4.5	4.45	4.37	4.29	4.34	4.32	4.37	4.38	4.41	4.38	4.3899999999999997	4.3499999999999996	4.25	4.24	4.34	4.3499999999999996	4.26	4.28	4.28	4.24	4.22	4.18	4.1900000000000004	4.21	4.1500000000000004	4.1900000000000004	4.2	4.32	4.55	4.82	4.97	5.1100000000000003	5.23	5.49	5.64	5.84	5.98	6.02	6.14	6.38	6.45	6.68	6.7	6.88	6.87	6.99	7.24	7.46	7.84	7.97	7.69	7.34	7.44	7.4	7.37	7.32	7.53	7.68	7.76	7.78	7.74	7.78	7.64	7.35	7.07	6.86	6.7	6.55	6.46	6.29	6.16	6.01	5.92	5.83	5.71	5.56	5.43	5.43	5.43	5.35	5.3	5.22	5.1100000000000003	5.03	4.93	4.87	4.8	4.72	4.67	4.6399999999999997	4.6100000000000003	4.53	4.5199999999999996	4.4800000000000004	4.46	4.42	4.4000000000000004	4.37	4.38	4.34	4.3099999999999996	4.28	4.26	4.26	4.24	4.2300000000000004	4.21	4.18	4.17	4.1399999999999997	4.1100000000000003	4.0999999999999996	4.0599999999999996	4.0199999999999996	4	4	3.97	3.95	3.94	4	4.0599999999999996	4.1399999999999997	4.21	4.37	4.5999999999999996	4.67	4.7699999999999996	4.93	5.16	5.35	5.59	6.01	6.32	6.53	6.53	6.44	6.51	6.55	6.68	6.86	6.98	6.97	6.93	6.83	6.71	6.66	6.71	6.72	6.74	6.89	6.88	6.78	6.82	6.8	6.87	6.91	6.91	6.83	6.73	6.57	6.41	6.3	6.27	6.14	6.03	5.97	5.84	5.72	5.59	5.49	5.16	4.83	5.21	5.23	5.09	4.99	5.27	5.19	5.14	5.0999999999999996	5.0599999999999996	5	4.92	4.84	4.7300000000000004	4.67	4.5999999999999996	4.5599999999999996	4.54	4.5199999999999996	4.47	4.45	4.43	4.45	4.42	4.4000000000000004	4.3899999999999997	4.3899999999999997	4.41	4.43	4.43	4.45	4.49	4.51	4.46	4.43	4.4000000000000004	4.47	4.41	4.25	4.49	4.6100000000000003	4.59	4.68	4.7	4.79	4.8600000000000003	4.93	5	5.13	5.19	5.5	7	7.5	7.66	7.68	7.64	7.67	7.68	7.65	7.58	7.65	7.57	7.53	7.57	7.58	7.52	7.57	7.52	7.55	7.51	7.54	7.54	7.53	7.54	7.53	7.54	7.58	7.57	7.56	7.51	7.54	7.52	7.54	7.53	7.54	7.57	7.56	7.53	7.51	7.51	7.52	7.54	7.55	7.53	7.51	7.5	7.51	7.52	7.52	7.51	7.51	7.52	7.53	7.52	7.52	7.53	7.52	7.53	7.53	7.53	7.53	7.53	7.53	7.53	7.54	7.54	7.54	7.54	7.53	7.52	7.52	7.51	7.41	7.51	7.43	7.42	7.48	7.47	7.46	7.44	7.44	7.39	7.32	7.21	7.03	5.89	5.33	5.18	5.1100000000000003	5.09	5.14	5.18	5.27	5.37	5.51	5.6	5.7	5.8	5.9	5.95	6.03	6.11	6.12	6.18	6.24	6.29	6.27	6.18	6.12	6.28	6.3	6.41	6.46	6.51	6.53	6.56	6.52	6.5	6.54	6.58	6.5	6.36	6.39	6.5	6.53	6.66	7.29	7.57	7.58	7.55	7.52	7.51	7.52	7.51	7.52	7.53	7.52	7.54	7.53	7.54	7.56	7.57	7.57	7.55	7.54	7.53	7.52	7.5	7.52	7.51	7.5	7.51	7.52	7.52	7.5	7.52	7.5	7.52	7.5	7.51	7.5	7.49	7.49	7.48	7.47	7.47	7.44	7.43	7.41	7.4	7.3	7.12	7	6.12	5.31	5.05	4.9400000000000004	4.84	4.8099999999999996	4.8	4.78	4.7300000000000004	4.68	4.68	4.6900000000000004	4.66	4.74	4.83	5.0199999999999996	5.17	5.29	5.59	5.49	5.59	5.78	5.83	7.62	7.6	7.66	7.64	7.81	7.78	7.85	7.88	7.87	7.74	7.48	6.62	6.33	6.44	6.47	6.44	6.53	6.68	6.66	6.66	6.67	6.68	6.56	6.46	6.53	6.44	6.4	6.44	6.43	6.37	6.23	6.17	6.15	6.1	6.4	6.59	6.54	6.41	6.31	6.12	5.92	5.76	5.62	5.49	5.41	5.32	5.27	5.17	5.13	5.05	5.0199999999999996	4.99	4.99	4.93	4.87	4.9000000000000004	4.9400000000000004	4.93	4.9000000000000004	4.88	4.88	4.88	4.8600000000000003	4.84	4.84	4.87	4.83	4.83	4.83	4.83	4.84	4.8099999999999996	4.8	4.79	4.8099999999999996	4.76	4.78	4.75	4.74	4.7300000000000004	4.6900000000000004	4.63	4.59	4.58	4.6399999999999997	4.75	4.7699999999999996	4.9400000000000004	5.2	5.43	5.77	6.05	6.37	6.55	6.25	6.78	6.92	7.28	6.91	7.05	6.95	6.99	7.01	7.05	7.05	6.98	6.94	6.91	6.67	6.56	6.77	6.93	6.81	6.89	6.97	7.13	7.07	7.25	7.32	7.38	7.28	7.25	7.2	7.19	6.86	6.85	6.81	6.73	6.69	6.64	6.5	6.38	6.24	6.14	6.1	6.05	6.03	5.97	6	6.01	6	5.99	5.98	5.95	5.91	5.9	5.88	5.89	5.88	5.86	5.82	5.84	5.85	5.85	5.85	5.87	5.88	5.89	5.88	5.89	5.9	5.87	5.82	5.77	5.74	5.7	5.66	5.63	5.61	5.6	5.59	5.61	5.62	5.65	5.68	5.7	5.68	5.68	5.64	5.62	5.66	5.71	5.83	7	7.5	7.6	7.63	7.66	7.64	7.73	7.74	7.78	7.81	7.71	7.66	7.75	7.89	7.88	7.71	7.78	7.71	7.83	7.82	7.77	7.77	7.79	7.83	7.88	7.93	7.95	7.97	7.84	7.76	7.66	7.64	7.61	7.63	7.66	7.66	7.68	7.67	7.68	7.75	7.82	7.87	7.93	7.93	7.89	7.82	7.8	7.8	7.81	7.8	7.82	7.81	7.81	7.8	7.79	7.6	7.69	7.51	7.33	7.09	6.14	5.58	5.42	5.32	5.27	5.21	5.15	5.1100000000000003	5.07	5.04	5	5.01	5.03	5.04	5.0199999999999996	5.01	4.97	4.97	4.97	4.97	4.97	4.99	4.97	5	4.99	5	4.97	4.97	4.96	4.95	4.9400000000000004	4.9400000000000004	4.93	4.93	4.91	5.0599999999999996	5.18	5.16	5.24	5.36	5.72	5.96	6.03	6.34	6.95	6.91	6.51	6.54	6.4	6.09	7.43	7.8	7.82	7.78	7.74	7.69	7.69	7.69	7.71	7.71	7.67	7.64	7.67	7.66	7.69	7.7	7.7	7.75	7.75	7.85	7.96	7.8	7.7	6.86	6.42	6.25	6.17	6.56	7.06	7.25	7.33	7.35	7.34	7.37	7.33	7.32	7.29	7.27	7.26	7.28	7.28	7.27	7.28	7.27	7.27	7.28	7.28	7.27	7.26	7.26	7.27	7.24	7.19	6.84	6.17	5.88	5.73	5.62	5.57	5.51	5.48	5.45	5.43	5.43	5.41	5.41	5.37	5.37	5.37	5.37	5.35	5.35	5.35	5.33	5.32	5.3	5.23	5.18	5.15	5.15	5.18	5.27	5.37	5.43	5.47	5.57	5.72	5.88	5.99	6.1	6.26	6.38	6.42	6.52	6.58	6.67	6.71	6.77	6.85	6.82	6.68	6.67	6.81	6.79	6.54	6.55	6.72	6.74	6.65	6.65	6.59	6.7	6.79	6.8	6.82	6.75	6.77	6.81	6.82	6.73	6.65	6.52	6.37	6.2	6.06	5.96	5.87	5.75	5.62	5.57	5.57	5.55	5.47	5.41	5.35	5.32	5.29	5.28	5.29	5.29	5.29	5.27	5.28	5.3	5.28	5.28	5.29	5.29	5.27	5.29	5.24	5.22	5.22	5.24	5.21	5.2	5.2	5.16	5.14	5.13	5.0999999999999996	5.09	5.0599999999999996	5.03	5.03	5.01	5.01	4.99	4.97	4.97	4.96	4.95	4.93	4.91	4.9000000000000004	4.92	5.01	5.13	5.27	5.43	5.64	5.82	6	6.16	6.19	6.25	6.36	6.45	6.54	6.57	6.66	6.74	6.65	6.77	6.79	6.89	6.87	6.64	6.65	6.69	6.73	6.69	6.61	6.79	6.69	6.69	6.81	6.91	6.93	6.78	6.78	6.82	6.74	6.62	6.66	6.71	6.61	6.48	6.52	6.57	6.44	6.34	6.33	6.25	6.14	6.12	6.06	6	5.91	5.82	5.78	5.72	5.61	5.52	5.41	5.39	5.44	5.47	5.45	5.46	5.55	5.58	5.59	5.59	5.58	5.57	5.54	5.47	5.41	5.36	5.27	5.23	5.25	5.25	5.15	5.13	5.09	5.07	5.01	5.07	5.04	5.04	5.04	5.05	5.03	5.04	5.07	5.0599999999999996	5.0199999999999996	5.0199999999999996	5.04	5.07	5.08	5.15	5.22	5.32	5.47	5.64	5.76	5.91	6.02	6.18	6.31	6.44	6.55	6.65	6.72	6.81	6.88	6.96	6.99	6.96	7.01	7	7.05	7.08	7.07	7.05	7.1	6.8	6.64	6.83	6.69	6.36	6.24	6.46	6.48	6.77	6.85	6.73	6.55	6.53	6.34	6.21	6.28	6.31	6.51	6.44	6.37	6.36	6.24	6.2	6.17	5.98	5.91	5.88	5.8	5.7	5.74	5.83	5.91	5.83	5.85	5.86	5.85	5.88	5.91	5.88	5.73	5.58	5.51	5.48	5.44	5.43	5.42	5.42	5.37	5.37	5.36	5.34	5.34	5.32	5.29	5.3	5.3	5.32	5.3	5.31	5.28	5.28	5.28	5.25	5.25	5.2	5.0999999999999996	5.0999999999999996	5.09	5.13	5.18	7.42	5.33	5.32	5.45	5.83	7.4	7.62	7.71	7.73	7.81	7.9	7.85	8.02	7.78	7.73	7.39	7.41	7.5	7.58	7.37	7.28	7.46	7.53	7.65	7.77	7.85	7.88	7.95	7.93	7.99	8.01	7.89	7.83	7.67	7.61	7.46	7.41	7.3	7.23	7.06	6.8	6.54	6.18	6.02	5.87	5.93	5.92	5.73	5.59	5.45	5.32	5.2	5.14	5.09	5.03	5.0199999999999996	4.97	4.93	4.9000000000000004	4.8600000000000003	4.84	4.8099999999999996	4.8	4.79	4.8	4.76	4.74	4.76	4.74	4.74	4.72	4.72	4.7	4.68	4.67	4.66	4.6500000000000004	4.63	4.6100000000000003	4.59	4.55	4.5199999999999996	4.51	4.4800000000000004	4.47	4.43	4.4000000000000004	4.1100000000000003	4.37	4.38	4.3600000000000003	4.33	4.28	4.29	4.04	4.3499999999999996	4.4800000000000004	4.63	4.8899999999999997	5.15	5.47	5.77	6.05	6.41	6.69	6.87	7.19	7.46	7.32	7.75	7.85	7.98	8.25	8.33	8.16	8.48	8.67	8.75	8.81	8.8800000000000008	9	9.08	9.24	9.2799999999999994	9.42	9.3000000000000007	9.3000000000000007	9.39	9.44	9.35	9.39	9.25	9.2200000000000006	9.1999999999999993	9.08	8.86	8.74	8.49	8.33	8.07	7.84	7.47	7.16	6.79	6.38	6	5.69	5.42	5.23	5.16	5.07	5	5	5.01	5.0199999999999996	5.03	5.04	5.04	5.0599999999999996	5.08	5.15	5.31	5.25	5.23	5.16	5.09	5.0599999999999996	5.04	4.99	4.82	4.7300000000000004	4.7300000000000004	4.6100000000000003	4.5999999999999996	4.5599999999999996	4.4800000000000004	4.3499999999999996	4.1399999999999997	4.05	3.98	3.88	3.71	3.72	3.78	3.61	3.65	3.6	3.58	3.55	3.54	3.12	3.46	3.78	4	4.34	4.3099999999999996	5.27	5.73	5.62	6.31	6.36	7.21	7.47	7.98	8.35	8.8000000000000007	9.1199999999999992	9.16	9.52	8.11	9.14	9.6	9.6999999999999993	9.82	9.8699999999999992	10.25	9.6199999999999992	9.6300000000000008	10.54	10.63	10.62	10.67	11.07	11.43	11.45	11.73	11.76	12.18	12.26	12.3	11.87	11.67	11.23	11.29	11.32	10.17	11.09	10.91	10.57	10.24	9.9	9.61	9.3000000000000007	8.91	8.58	8.17	7.92	7.56	7.2	6.86	6.58	6.31	6.07	5.85	5.62	5.43	5.25	5.13	4.97	4.8099999999999996	4.7	4.47	4.5	3.99	4.33	4.22	4.0199999999999996	3.98	3.93	3.9	3.82	3.91	3.63	3.58	3.7	3.82	3.92	3.94	3.98	4.07	4.05	4.13	4.1100000000000003	4.05	4.12	4.1399999999999997	4.07	4.26	4.38	4.55	4.79	5.14	5.48	5.86	6.1	7.6	7.77	7.8	7.92	7.91	7.89	7.96	8.11	8.8000000000000007	8.74	8.76	8.83	8.9600000000000009	9.15	9.32	9.4600000000000009	9.65	9.65	9.3800000000000008	8.89	9.17	9.0399999999999991	8.56	7.99	7.43	7.1	6.88	6.83	6.84	6.69	6.67	6.64	6.54	6.37	6.2	6.04	5.9	5.75	5.65	5.57	5.5	5.51	5.5	5.47	5.47	5.47	5.46	5.46	5.43	5.42	5.42	5.38	5.41	5.39	5.36	5.36	5.34	5.32	5.36	5.33	5.25	5.25	5.23	5.17	5.15	5.15	5.13	5.13	5.16	5.09	5.09	5.08	5.08	5.04	5.03	4.92	4.93	4.93	4.8899999999999997	4.91	4.82	4.82	4.8099999999999996	4.82	4.7699999999999996	4.74	4.72	4.68	4.7	4.6500000000000004	4.79	4.82	4.8899999999999997	4.91	4.97	5.16	5.29	5.45	5.72	6.06	6.26	6.51	6.73	7.11	7.23	7.41	7.75	7.82	8.08	8.14	8.26	8.32	8.66	8.73	8.9600000000000009	8.9	8.77	8.7899999999999991	8.77	8.1199999999999992	7.91	7.93	7.87	7.6	7.49	7.57	7.4	7.1	6.87	6.72	6.47	6.32	6.28	6.14	6.05	5.92	5.74	5.6	5.59	5.57	5.57	5.55	5.57	5.55	5.54	5.46	5.36	5.36	5.27	5.31	5.31	5.3	5.28	5.31	5.32	5.34	5.35	5.36	5.35	5.32	5.31	5.27	5.27	5.28	5.28	5.29	5.28	5.22	5.24	5.24	5.23	5.24	5.23	5.24	5.22	5.18	5.18	5.17	5.03	5.0199999999999996	4.8600000000000003	4.88	4.87	4.8600000000000003	4.8899999999999997	4.72	4.95	5.01	5.3	5.48	5.61	5.77	6.19	6.45	6.68	7.07	7.25	7.37	7.63	7.7	7.88	7.98	7.96	8.08	8.2899999999999991	8.35	8.52	8.75	8.81	8.75	8.8000000000000007	8.7799999999999994	8.8800000000000008	8.8800000000000008	8.9700000000000006	8.77	8.6300000000000008	8.6999999999999993	8.52	8.24	8.52	8.26	7.79	7.39	6.94	6.61	6.36	6.18	6.25	6.44	6.61	6.61	6.45	6.25	6.04	5.9	5.78	5.65	5.55	5.37	5.31	5.22	5.13	5.01	4.88	4.8099999999999996	4.82	4.7699999999999996	4.7699999999999996	4.75	4.74	4.7	4.7	4.7300000000000004	4.7	4.7	4.72	4.7300000000000004	4.75	4.76	4.7300000000000004	4.72	4.7	4.7300000000000004	4.66	4.6500000000000004	4.6399999999999997	4.5999999999999996	4.6100000000000003	4.5999999999999996	4.5999999999999996	4.5999999999999996	4.6100000000000003	4.62	4.63	4.59	4.59	4.54	4.43	4.5599999999999996	4.62	4.7699999999999996	5.01	5.21	5.65	5.84	6.01	6.17	6.36	6.45	6.64	6.92	7.23	7.48	7.69	7.91	8.08	8.2200000000000006	8.4600000000000009	8.52	8.7100000000000009	8.89	9.06	9.1199999999999992	9.16	9.25	9.3000000000000007	9.2799999999999994	9.3800000000000008	9.2100000000000009	9.24	9.16	9.2200000000000006	9.15	9.24	9.08	9.0399999999999991	8.9700000000000006	8.89	8.86	8.69	8.6300000000000008	8.3800000000000008	8.24	8.01	7.77	7.48	7.07	6.69	6.43	6.2	6.01	5.85	5.71	5.55	5.45	5.38	5.34	5.32	5.38	5.27	4.7699999999999996	5.03	4.87	4.76	4.6900000000000004	4.6399999999999997	4.54	4.49	4.43	4.41	4.33	4.3499999999999996	4.2699999999999996	4.24	4.2300000000000004	4.21	4.18	4.1399999999999997	4.0999999999999996	4.12	4.0999999999999996	3.98	3.99	3.94	3.93	3.91	3.94	3.96	3.9	3.9	3.81	3.8	3.71	3.73	3.72	3.91	3.83	4.2300000000000004	4.3099999999999996	4.46	5.15	4.88	5.69	6.21	6.7	6.94	6.91	7.29	7.73	7.99	8.32	8.7200000000000006	8.9700000000000006	9.27	9.4700000000000006	9.75	10.1	10.26	10.62	10.7	10.7	10.74	11.04	11.17	11.27	11.19	11.32	11.27	11.23	11.04	11.16	11.22	11.26	11.22	10.96	10.74	10.68	10.71	10.48	10.220000000000001	9.9499999999999993	9.73	9.31	9.02	8.6	8.24	7.81	7.34	6.93	6.51	6.15	5.82	5.64	5.41	5.19	5.07	4.93	4.8099999999999996	4.72	4.6399999999999997	4.55	4.53	4.42	4.38	4.37	4.37	4.2300000000000004	4.26	4.26	4.3099999999999996	4.29	4.3099999999999996	4.29	4.29	4.32	4.29	4.26	4.26	4.26	4.26	4.2300000000000004	4.21	4.22	4.2	4.2	4.1900000000000004	4.09	4.09	4.05	3.99	4.01	4.1399999999999997	4.2300000000000004	4.41	4.68	5.07	5.48	5.89	6.31	6.74	7.09	7.52	7.82	8.1999999999999993	8.44	8.89	9.11	9.39	9.81	10.01	10.38	10.41	10.18	10.84	10.51	10.8	10.88	11.41	11.61	11.68	11.74	11.81	11.76	11.6	11.9	4.25	6.26	7.52	11.7	11.67	11.37	11.3	11.17	11.05	11	10.83	10.57	10.33	9.9499999999999993	9.43	8.99	8.5299999999999994	8.02	7.63	7.16	6.78	6.46	6.17	5.84	5.66	5.47	5.32	5.21	5.0199999999999996	4.8899999999999997	4.82	4.7699999999999996	4.66	4.6100000000000003	4.54	4.4800000000000004	4.43	4.46	4.47	4.3899999999999997	4.34	4.37	4.3600000000000003	4.33	4.28	4.22	4.25	4.21	4.2	4.17	4.18	4.1399999999999997	4.12	4.09	4.07	4.05	4.0599999999999996	4	4	3.93	3.93	3.95	3.99	4.08	4.26	4.67	4.99	5.34	5.71	6.13	6.57	7.12	7.57	7.94	8.3800000000000008	8.6199999999999992	8.9600000000000009	9.25	9.52	9.93	10.029999999999999	10	10.25	10.82	11.11	11.02	11.29	11.25	11.49	11.57	11.74	11.9	12.06	11.98	12.11	11.93	12.01	12.04	11.92	11.81	11.66	11.7	11.86	11.48	11.22	11.11	10.86	10.52	10	9.67	9.24	8.7799999999999994	8.33	7.84	7.28	6.6	6.33	6.03	5.89	5.86	5.77	5.66	5.54	5.36	5.24	5.09	5	4.96	4.97	5	5.0199999999999996	5.05	5.0599999999999996	5.09	5.0999999999999996	5.0999999999999996	5.1100000000000003	5.1100000000000003	5.0999999999999996	5.07	5.07	5.0599999999999996	5.0199999999999996	4.99	4.95	4.93	4.91	4.8600000000000003	4.88	4.83	4.83	4.76	4.7300000000000004	4.74	4.72	4.72	4.7	4.72	4.79	4.88	5.03	5.25	5.54	5.82	6.12	6.46	6.83	7.11	7.4	7.64	7.89	8.0299999999999994	8.1999999999999993	8.34	8.5299999999999994	8.74	8.8800000000000008	8.93	9.07	9.16	9.34	9.32	9.43	9.57	9.69	9.58	9.65	9.5500000000000007	9.34	9.2899999999999991	9.4600000000000009	9.41	8.99	8.9600000000000009	9.02	9.01	9.01	8.9600000000000009	8.8699999999999992	8.7899999999999991	8.5	8.3000000000000007	8.0299999999999994	7.69	7.35	7	6.61	6.31	6.07	5.9	5.77	5.66	5.59	5.49	5.55	5.45	5.27	5.1100000000000003	4.95	4.83	4.6900000000000004	4.54	4.51	4.47	4.38	4.3499999999999996	4.28	4.26	4.21	4.1500000000000004	4.13	4.0999999999999996	4.07	4.0599999999999996	4.04	3.99	3.96	3.93	3.92	3.91	3.91	3.87	3.86	3.85	3.82	3.82	3.78	3.73	3.74	3.73	3.69	3.65	3.6	3.68	3.77	3.95	4.0999999999999996	4.37	4.7699999999999996	5.24	5.62	6.12	6.53	6.98	7.47	7.78	8.17	8.5500000000000007	8.83	9.2200000000000006	9.57	9.93	10.09	10.33	10.57	10.39	10.74	10.75	10.79	10.72	10.59	10.52	10.58	10.43	10.37	10.25	10.23	10.52	10.3	10.61	10.66	10.35	10.49	10.4	10.15	10.29	9.89	9.48	9.5299999999999994	9.24	8.8000000000000007	8.4	8.1	7.75	7.27	6.87	6.48	6.17	5.87	5.66	5.45	5.23	5.09	4.96	4.84	4.6900000000000004	4.5999999999999996	4.53	4.4800000000000004	4.38	4.3600000000000003	4.32	4.2699999999999996	4.26	4.24	4.22	4.22	4.1900000000000004	4.1500000000000004	4.17	4.18	4.17	4.13	4.13	4.1399999999999997	4.12	4.1100000000000003	4.05	4.01	4	3.96	3.97	3.95	3.9	3.91	3.91	3.84	3.83	3.81	3.85	3.96	4.12	4.28	4.58	5	5.38	5.86	6.17	6.5	6.92	7.26	7.54	7.74	7.97	8.17	8.26	8.33	8.2899999999999991	8.3000000000000007	8.26	8.6	8.52	8.3800000000000008	8.15	8.44	8.43	8.44	7.27	8.61	8.7799999999999994	8.6199999999999992	8.6300000000000008	8.73	8.77	9.0299999999999994	9	9.1199999999999992	8.7799999999999994	8.7799999999999994	8.6300000000000008	8.44	8.44	8.2200000000000006	8.16	7.84	7.57	7.3	7.01	6.66	6.4	6.15	5.95	5.78	5.69	5.6	5.55	5.48	5.44	5.41	5.38	5.36	5.33	5.31	5.27	5.23	5.23	5.22	5.19	5.2	5.19	5.19	5.17	5.21	5.22	5.15	5.15	5.16	5.14	5.13	5.13	5.13	5.1100000000000003	5.0999999999999996	5.0999999999999996	5.0999999999999996	5.13	5.1100000000000003	5.09	5.0599999999999996	5.04	5.04	5.01	5.01	5.01	5.01	5.03	5.13	5.24	5.41	5.64	5.91	6.19	6.53	6.82	7.15	7.44	7.66	7.78	7.87	7.99	7.85	7.4	7.69	8.07	8.14	8.0299999999999994	8.2200000000000006	8.39	8.44	8.4499999999999993	8.6199999999999992	8.43	9	9.17	9.35	9.36	9.33	9.26	9.32	9.25	9.17	9.19	9.24	8.99	9.08	8.98	8.94	8.81	9.14	9.3000000000000007	9.06	8.89	8.6199999999999992	8.36	8.09	7.77	7.38	6.88	6.56	6.25	5.88	5.7	5.48	5.28	5.14	5	4.82	4.76	4.6500000000000004	4.5999999999999996	4.49	4.4000000000000004	4.34	4.18	4.1500000000000004	4.1399999999999997	4.09	4.09	4.1100000000000003	4.0999999999999996	4.09	4.0599999999999996	4.0199999999999996	3.95	3.99	3.94	3.95	3.97	3.97	3.93	3.93	3.94	3.92	3.85	3.85	3.84	3.8	3.82	3.8	3.76	3.69	3.7	3.83	4.0599999999999996	4.34	4.82	5.27	5.58	5.84	6.3	6.96	7.39	7.34	7.76	8.1	8.25	8.52	8.7799999999999994	4 mg/L	42583.364583333336	42583.375	42583.385416666664	42583.395833333336	42583.40625	42583.416666666664	42583.427083333336	42583.4375	42583.447916666664	42583.458333333336	42583.46875	42583.479166666664	42583.489583333336	42583.5	42583.510416666664	42583.520833333336	42583.53125	42583.541666666664	42583.552083333336	42583.5625	42583.572916666664	42583.583333333336	42583.59375	42583.604166666664	42583.614583333336	42583.625	42583.635416666664	42583.645833333336	42583.65625	42583.666666666664	42583.677083333336	42583.6875	42583.697916666664	42583.708333333336	42583.71875	42583.729166666664	42583.739583333336	42583.75	42583.760416666664	42583.770833333336	42583.78125	42583.791666666664	42583.802083333336	42583.8125	42583.822916666664	42583.833333333336	42583.84375	42583.854166666664	42583.864583333336	42583.875	42583.885416666664	42583.895833333336	42583.90625	42583.916666666664	42583.927083333336	42583.9375	42583.947916666664	42583.958333333336	42583.96875	42583.979166666664	42583.989583333336	42584	42584.010416666664	42584.020833333336	42584.03125	42584.041666666664	42584.052083333336	42584.0625	42584.072916666664	42584.083333333336	42584.09375	42584.104166666664	42584.114583333336	42584.125	42584.135416666664	42584.145833333336	42584.15625	42584.166666666664	42584.177083333336	42584.1875	42584.197916666664	42584.208333333336	42584.21875	42584.229166666664	42584.239583333336	42584.25	42584.260416666664	42584.270833333336	42584.28125	42584.291666666664	42584.302083333336	42584.3125	42584.322916666664	42584.333333333336	42584.34375	42584.354166666664	42584.364583333336	42584.375	42584.385416666664	42584.395833333336	42584.40625	42584.416666666664	42584.427083333336	42584.4375	42584.447916666664	42584.458333333336	42584.46875	42584.479166666664	42584.489583333336	42584.5	42584.510416666664	42584.520833333336	42584.53125	42584.541666666664	42584.552083333336	42584.5625	42584.572916666664	42584.583333333336	42584.59375	42584.604166666664	42584.614583333336	42584.625	42584.635416666664	42584.645833333336	42584.65625	42584.666666666664	42584.677083333336	42584.6875	42584.697916666664	42584.708333333336	42584.71875	42584.729166666664	42584.739583333336	42584.75	42584.760416666664	42584.770833333336	42584.78125	42584.791666666664	42584.802083333336	42584.8125	42584.822916666664	42584.833333333336	42584.84375	42584.854166666664	42584.864583333336	42584.875	42584.885416666664	42584.895833333336	42584.90625	42584.916666666664	42584.927083333336	42584.9375	42584.947916666664	42584.958333333336	42584.96875	42584.979166666664	42584.989583333336	42585	42585.010416666664	42585.020833333336	42585.03125	42585.041666666664	42585.052083333336	42585.0625	42585.072916666664	42585.083333333336	42585.09375	42585.104166666664	42585.114583333336	42585.125	42585.135416666664	42585.145833333336	42585.15625	42585.166666666664	42585.177083333336	42585.1875	42585.197916666664	42585.208333333336	42585.21875	42585.229166666664	42585.239583333336	42585.25	42585.260416666664	42585.270833333336	42585.28125	42585.291666666664	42585.302083333336	42585.3125	42585.322916666664	42585.333333333336	42585.34375	42585.354166666664	42585.364583333336	42585.375	42585.385416666664	42585.395833333336	42585.40625	42585.416666666664	42585.427083333336	42585.4375	42585.447916666664	42585.458333333336	42585.46875	42585.479166666664	42585.489583333336	42585.5	42585.510416666664	42585.520833333336	42585.53125	42585.541666666664	42585.552083333336	42585.5625	42585.572916666664	42585.583333333336	42585.59375	42585.604166666664	42585.614583333336	42585.625	42585.635416666664	42585.645833333336	42585.65625	42585.666666666664	42585.677083333336	42585.6875	42585.697916666664	42585.708333333336	42585.71875	42585.729166666664	42585.739583333336	42585.75	42585.760416666664	42585.770833333336	42585.78125	42585.791666666664	42585.802083333336	42585.8125	42585.822916666664	42585.833333333336	42585.84375	42585.854166666664	42585.864583333336	42585.875	42585.885416666664	42585.895833333336	42585.90625	42585.916666666664	42585.927083333336	42585.9375	42585.947916666664	42585.958333333336	42585.96875	42585.979166666664	42585.989583333336	42586	42586.010416666664	42586.020833333336	42586.03125	42586.041666666664	42586.052083333336	42586.0625	42586.072916666664	42586.083333333336	42586.09375	42586.104166666664	42586.114583333336	42586.125	42586.135416666664	42586.145833333336	42586.15625	42586.166666666664	42586.177083333336	42586.1875	42586.197916666664	42586.208333333336	42586.21875	42586.229166666664	42586.239583333336	42586.25	42586.260416666664	42586.270833333336	42586.28125	42586.291666666664	42586.302083333336	42586.3125	42586.322916666664	42586.333333333336	42586.34375	42586.354166666664	42586.364583333336	42586.375	42586.385416666664	42586.395833333336	42586.40625	42586.416666666664	42586.427083333336	42586.4375	42586.447916666664	42586.458333333336	42586.46875	42586.479166666664	42586.489583333336	42586.5	42586.510416666664	42586.520833333336	42586.53125	42586.541666666664	42586.552083333336	42586.5625	42586.572916666664	42586.583333333336	42586.59375	42586.604166666664	42586.614583333336	42586.625	42586.635416666664	42586.645833333336	42586.65625	42586.666666666664	42586.677083333336	42586.6875	42586.697916666664	42586.708333333336	42586.71875	42586.729166666664	42586.739583333336	42586.75	42586.760416666664	42586.770833333336	42586.78125	42586.791666666664	42586.802083333336	42586.8125	42586.822916666664	42586.833333333336	42586.84375	42586.854166666664	42586.864583333336	42586.875	42586.885416666664	42586.895833333336	42586.90625	42586.916666666664	42586.927083333336	42586.9375	42586.947916666664	42586.958333333336	42586.96875	42586.979166666664	42586.989583333336	42587	42587.010416666664	42587.020833333336	42587.03125	42587.041666666664	42587.052083333336	42587.0625	42587.072916666664	42587.083333333336	42587.09375	42587.104166666664	42587.114583333336	42587.125	42587.135416666664	42587.145833333336	42587.15625	42587.166666666664	42587.177083333336	42587.1875	42587.197916666664	42587.208333333336	42587.21875	42587.229166666664	42587.239583333336	42587.25	42587.260416666664	42587.270833333336	42587.28125	42587.291666666664	42587.302083333336	42587.3125	42587.322916666664	42587.333333333336	42587.34375	42587.354166666664	42587.364583333336	42587.375	42587.385416666664	42587.395833333336	42587.40625	42587.416666666664	42587.427083333336	42587.4375	42587.447916666664	42587.458333333336	42587.46875	42587.479166666664	42587.489583333336	42587.5	42587.510416666664	42587.520833333336	42587.53125	42587.541666666664	42587.552083333336	42587.5625	42587.572916666664	42587.583333333336	42587.59375	42587.604166666664	42587.614583333336	42587.625	42587.635416666664	42587.645833333336	42587.65625	42587.666666666664	42587.677083333336	42587.6875	42587.697916666664	42587.708333333336	42587.71875	42587.729166666664	42587.739583333336	42587.75	42587.760416666664	42587.770833333336	42587.78125	42587.791666666664	42587.802083333336	42587.8125	42587.822916666664	42587.833333333336	42587.84375	42587.854166666664	42587.864583333336	42587.875	42587.885416666664	42587.895833333336	42587.90625	42587.916666666664	42587.927083333336	42587.9375	42587.947916666664	42587.958333333336	42587.96875	42587.979166666664	42587.989583333336	42588	42588.010416666664	42588.020833333336	42588.03125	42588.041666666664	42588.052083333336	42588.0625	42588.072916666664	42588.083333333336	42588.09375	42588.104166666664	42588.114583333336	42588.125	42588.135416666664	42588.145833333336	42588.15625	42588.166666666664	42588.177083333336	42588.1875	42588.197916666664	42588.208333333336	42588.21875	42588.229166666664	42588.239583333336	42588.25	42588.260416666664	42588.270833333336	42588.28125	42588.291666666664	42588.302083333336	42588.3125	42588.322916666664	42588.333333333336	42588.34375	42588.354166666664	42588.364583333336	42588.375	42588.385416666664	42588.395833333336	42588.40625	42588.416666666664	42588.427083333336	42588.4375	42588.447916666664	42588.458333333336	42588.46875	42588.479166666664	42588.489583333336	42588.5	42588.510416666664	42588.520833333336	42588.53125	42588.541666666664	42588.552083333336	42588.5625	42588.572916666664	42588.583333333336	42588.59375	42588.604166666664	42588.614583333336	42588.625	42588.635416666664	42588.645833333336	42588.65625	42588.666666666664	42588.677083333336	42588.6875	42588.697916666664	42588.708333333336	42588.71875	42588.729166666664	42588.739583333336	42588.75	42588.760416666664	42588.770833333336	42588.78125	42588.791666666664	42588.802083333336	42588.8125	42588.822916666664	42588.833333333336	42588.84375	42588.854166666664	42588.864583333336	42588.875	42588.885416666664	42588.895833333336	42588.90625	42588.916666666664	42588.927083333336	42588.9375	42588.947916666664	42588.958333333336	42588.96875	42588.979166666664	42588.989583333336	42589	42589.010416666664	42589.020833333336	42589.03125	42589.041666666664	42589.052083333336	42589.0625	42589.072916666664	42589.083333333336	42589.09375	42589.104166666664	42589.114583333336	42589.125	42589.135416666664	42589.145833333336	42589.15625	42589.166666666664	42589.177083333336	42589.1875	42589.197916666664	42589.208333333336	42589.21875	42589.229166666664	42589.239583333336	42589.25	42589.260416666664	42589.270833333336	42589.28125	42589.291666666664	42589.302083333336	42589.3125	42589.322916666664	42589.333333333336	42589.34375	42589.354166666664	42589.364583333336	42589.375	42589.385416666664	42589.395833333336	42589.40625	42589.416666666664	42589.427083333336	42589.4375	42589.447916666664	42589.458333333336	42589.46875	42589.479166666664	42589.489583333336	42589.5	42589.510416666664	42589.520833333336	42589.53125	42589.541666666664	42589.552083333336	42589.5625	42589.572916666664	42589.583333333336	42589.59375	42589.604166666664	42589.614583333336	42589.625	42589.635416666664	42589.645833333336	42589.65625	42589.666666666664	42589.677083333336	42589.6875	42589.697916666664	42589.708333333336	42589.71875	42589.729166666664	42589.739583333336	42589.75	42589.760416666664	42589.770833333336	42589.78125	42589.791666666664	42589.802083333336	42589.8125	42589.822916666664	42589.833333333336	42589.84375	42589.854166666664	42589.864583333336	42589.875	42589.885416666664	42589.895833333336	42589.90625	42589.916666666664	42589.927083333336	42589.9375	42589.947916666664	42589.958333333336	42589.96875	42589.979166666664	42589.989583333336	42590	42590.010416666664	42590.020833333336	42590.03125	42590.041666666664	42590.052083333336	42590.0625	42590.072916666664	42590.083333333336	42590.09375	42590.104166666664	42590.114583333336	42590.125	42590.135416666664	42590.145833333336	42590.15625	42590.166666666664	42590.177083333336	42590.1875	42590.197916666664	42590.208333333336	42590.21875	42590.229166666664	42590.239583333336	42590.25	42590.260416666664	42590.270833333336	42590.28125	42590.291666666664	42590.302083333336	42590.3125	42590.322916666664	42590.333333333336	42590.34375	42590.354166666664	42590.364583333336	42590.375	42590.385416666664	42590.395833333336	42590.40625	42590.416666666664	42590.427083333336	42590.4375	42590.447916666664	42590.458333333336	42590.46875	42590.479166666664	42590.489583333336	42590.5	42590.510416666664	42590.520833333336	42590.53125	42590.541666666664	42590.552083333336	42590.5625	42590.572916666664	42590.583333333336	42590.59375	42590.604166666664	42590.614583333336	42590.625	42590.635416666664	42590.645833333336	42590.65625	42590.666666666664	42590.677083333336	42590.6875	42590.697916666664	42590.708333333336	42590.71875	42590.729166666664	42590.739583333336	42590.75	42590.760416666664	42590.770833333336	42590.78125	42590.791666666664	42590.802083333336	42590.8125	42590.822916666664	42590.833333333336	42590.84375	42590.854166666664	42590.864583333336	42590.875	42590.885416666664	42590.895833333336	42590.90625	42590.916666666664	42590.927083333336	42590.9375	42590.947916666664	42590.958333333336	42590.96875	42590.979166666664	42590.989583333336	42591	42591.010416666664	42591.020833333336	42591.03125	42591.041666666664	42591.052083333336	42591.0625	42591.072916666664	42591.083333333336	42591.09375	42591.104166666664	42591.114583333336	42591.125	42591.135416666664	42591.145833333336	42591.15625	42591.166666666664	42591.177083333336	42591.1875	42591.197916666664	42591.208333333336	42591.21875	42591.229166666664	42591.239583333336	42591.25	42591.260416666664	42591.270833333336	42591.28125	42591.291666666664	42591.302083333336	42591.3125	42591.322916666664	42591.333333333336	42591.34375	42591.354166666664	42591.364583333336	42591.375	42591.385416666664	42591.395833333336	42591.40625	42591.416666666664	42591.427083333336	42591.4375	42591.447916666664	42591.458333333336	42591.46875	42591.479166666664	42591.489583333336	42591.5	42591.510416666664	42591.520833333336	42591.53125	42591.541666666664	42591.552083333336	42591.5625	42591.572916666664	42591.583333333336	42591.59375	42591.604166666664	42591.614583333336	42591.625	42591.635416666664	42591.645833333336	42591.65625	42591.666666666664	42591.677083333336	42591.6875	42591.697916666664	42591.708333333336	42591.71875	42591.729166666664	42591.739583333336	42591.75	42591.760416666664	42591.770833333336	42591.78125	42591.791666666664	42591.802083333336	42591.8125	42591.822916666664	42591.833333333336	42591.84375	42591.854166666664	42591.864583333336	42591.875	42591.885416666664	42591.895833333336	42591.90625	42591.916666666664	42591.927083333336	42591.9375	42591.947916666664	42591.958333333336	42591.96875	42591.979166666664	42591.989583333336	42592	42592.010416666664	42592.020833333336	42592.03125	42592.041666666664	42592.052083333336	42592.0625	42592.072916666664	42592.083333333336	42592.09375	42592.104166666664	42592.114583333336	42592.125	42592.135416666664	42592.145833333336	42592.15625	42592.166666666664	42592.177083333336	42592.1875	42592.197916666664	42592.208333333336	42592.21875	42592.229166666664	42592.239583333336	42592.25	42592.260416666664	42592.270833333336	42592.28125	42592.291666666664	42592.302083333336	42592.3125	42592.322916666664	42592.333333333336	42592.34375	42592.354166666664	42592.364583333336	42592.375	42592.385416666664	42592.395833333336	42592.40625	42592.416666666664	42592.427083333336	42592.4375	42592.447916666664	42592.458333333336	42592.46875	42592.479166666664	42592.489583333336	42592.5	42592.510416666664	42592.520833333336	42592.53125	42592.541666666664	42592.552083333336	42592.5625	42592.572916666664	42592.583333333336	42592.59375	42592.604166666664	42592.614583333336	42592.625	42592.635416666664	42592.645833333336	42592.65625	42592.666666666664	42592.677083333336	42592.6875	42592.697916666664	42592.708333333336	42592.71875	42592.729166666664	42592.739583333336	42592.75	42592.760416666664	42592.770833333336	42592.78125	42592.791666666664	42592.802083333336	42592.8125	42592.822916666664	42592.833333333336	42592.84375	42592.854166666664	42592.864583333336	42592.875	42592.885416666664	42592.895833333336	42592.90625	42592.916666666664	42592.927083333336	42592.9375	42592.947916666664	42592.958333333336	42592.96875	42592.979166666664	42592.989583333336	42593	42593.010416666664	42593.020833333336	42593.03125	42593.041666666664	42593.052083333336	42593.0625	42593.072916666664	42593.083333333336	42593.09375	42593.104166666664	42593.114583333336	42593.125	42593.135416666664	42593.145833333336	42593.15625	42593.166666666664	42593.177083333336	42593.1875	42593.197916666664	42593.208333333336	42593.21875	42593.229166666664	42593.239583333336	42593.25	42593.260416666664	42593.270833333336	42593.28125	42593.291666666664	42593.302083333336	42593.3125	42593.322916666664	42593.333333333336	42593.34375	42593.354166666664	42593.364583333336	42593.375	42593.385416666664	42593.395833333336	42593.40625	42593.416666666664	42593.427083333336	42593.4375	42593.447916666664	42593.458333333336	42593.46875	42593.479166666664	42593.489583333336	42593.5	42593.510416666664	42593.520833333336	42593.53125	42593.541666666664	42593.552083333336	42593.5625	42593.572916666664	42593.583333333336	42593.59375	42593.604166666664	42593.614583333336	42593.625	42593.635416666664	42593.645833333336	42593.65625	42593.666666666664	42593.677083333336	42593.6875	42593.697916666664	42593.708333333336	42593.71875	42593.729166666664	42593.739583333336	42593.75	42593.760416666664	42593.770833333336	42593.78125	42593.791666666664	42593.802083333336	42593.8125	42593.822916666664	42593.833333333336	42593.84375	42593.854166666664	42593.864583333336	42593.875	42593.885416666664	42593.895833333336	42593.90625	42593.916666666664	42593.927083333336	42593.9375	42593.947916666664	42593.958333333336	42593.96875	42593.979166666664	42593.989583333336	42594	42594.010416666664	42594.020833333336	42594.03125	42594.041666666664	42594.052083333336	42594.0625	42594.072916666664	42594.083333333336	42594.09375	42594.104166666664	42594.114583333336	42594.125	42594.135416666664	42594.145833333336	42594.15625	42594.166666666664	42594.177083333336	42594.1875	42594.197916666664	42594.208333333336	42594.21875	42594.229166666664	42594.239583333336	42594.25	42594.260416666664	42594.270833333336	42594.28125	42594.291666666664	42594.302083333336	42594.3125	42594.322916666664	42594.333333333336	42594.34375	42594.354166666664	42594.364583333336	42594.375	42594.385416666664	42594.395833333336	42594.40625	42594.416666666664	42594.427083333336	42594.4375	42594.447916666664	42594.458333333336	42594.46875	42594.479166666664	42594.489583333336	42594.5	42594.510416666664	42594.520833333336	42594.53125	42594.541666666664	42594.552083333336	42594.5625	42594.572916666664	42594.583333333336	42594.59375	42594.604166666664	42594.614583333336	42594.625	42594.635416666664	42594.645833333336	42594.65625	42594.666666666664	42594.677083333336	42594.6875	42594.697916666664	42594.708333333336	42594.71875	42594.729166666664	42594.739583333336	42594.75	42594.760416666664	42594.770833333336	42594.78125	42594.791666666664	42594.802083333336	42594.8125	42594.822916666664	42594.833333333336	42594.84375	42594.854166666664	42594.864583333336	42594.875	42594.885416666664	42594.895833333336	42594.90625	42594.916666666664	42594.927083333336	42594.9375	42594.947916666664	42594.958333333336	42594.96875	42594.979166666664	42594.989583333336	42595	42595.010416666664	42595.020833333336	42595.03125	42595.041666666664	42595.052083333336	42595.0625	42595.072916666664	42595.083333333336	42595.09375	42595.104166666664	42595.114583333336	42595.125	42595.135416666664	42595.145833333336	42595.15625	42595.166666666664	42595.177083333336	42595.1875	42595.197916666664	42595.208333333336	42595.21875	42595.229166666664	42595.239583333336	42595.25	42595.260416666664	42595.270833333336	42595.28125	42595.291666666664	42595.302083333336	42595.3125	42595.322916666664	42595.333333333336	42595.34375	42595.354166666664	42595.364583333336	42595.375	42595.385416666664	42595.395833333336	42595.40625	42595.416666666664	42595.427083333336	42595.4375	42595.447916666664	42595.458333333336	42595.46875	42595.479166666664	42595.489583333336	42595.5	42595.510416666664	42595.520833333336	42595.53125	42595.541666666664	42595.552083333336	42595.5625	42595.572916666664	42595.583333333336	42595.59375	42595.604166666664	42595.614583333336	42595.625	42595.635416666664	42595.645833333336	42595.65625	42595.666666666664	42595.677083333336	42595.6875	42595.697916666664	42595.708333333336	42595.71875	42595.729166666664	42595.739583333336	42595.75	42595.760416666664	42595.770833333336	42595.78125	42595.791666666664	42595.802083333336	42595.8125	42595.822916666664	42595.833333333336	42595.84375	42595.854166666664	42595.864583333336	42595.875	42595.885416666664	42595.895833333336	42595.90625	42595.916666666664	42595.927083333336	42595.9375	42595.947916666664	42595.958333333336	42595.96875	42595.979166666664	42595.989583333336	42596	42596.010416666664	42596.020833333336	42596.03125	42596.041666666664	42596.052083333336	42596.0625	42596.072916666664	42596.083333333336	42596.09375	42596.104166666664	42596.114583333336	42596.125	42596.135416666664	42596.145833333336	42596.15625	42596.166666666664	42596.177083333336	42596.1875	42596.197916666664	42596.208333333336	42596.21875	42596.229166666664	42596.239583333336	42596.25	42596.260416666664	42596.270833333336	42596.28125	42596.291666666664	42596.302083333336	42596.3125	42596.322916666664	42596.333333333336	42596.34375	42596.354166666664	42596.364583333336	42596.375	42596.385416666664	42596.395833333336	42596.40625	42596.416666666664	42596.427083333336	42596.4375	42596.447916666664	42596.458333333336	42596.46875	42596.479166666664	42596.489583333336	42596.5	42596.510416666664	42596.520833333336	42596.53125	42596.541666666664	42596.552083333336	42596.5625	42596.572916666664	42596.583333333336	42596.59375	42596.604166666664	42596.614583333336	42596.625	42596.635416666664	42596.645833333336	42596.65625	42596.666666666664	42596.677083333336	42596.6875	42596.697916666664	42596.708333333336	42596.71875	42596.729166666664	42596.739583333336	42596.75	42596.760416666664	42596.770833333336	42596.78125	42596.791666666664	42596.802083333336	42596.8125	42596.822916666664	42596.833333333336	42596.84375	42596.854166666664	42596.864583333336	42596.875	42596.885416666664	42596.895833333336	42596.90625	42596.916666666664	42596.927083333336	42596.9375	42596.947916666664	42596.958333333336	42596.96875	42596.979166666664	42596.989583333336	42597	42597.010416666664	42597.020833333336	42597.03125	42597.041666666664	42597.052083333336	42597.0625	42597.072916666664	42597.083333333336	42597.09375	42597.104166666664	42597.114583333336	42597.125	42597.135416666664	42597.145833333336	42597.15625	42597.166666666664	42597.177083333336	42597.1875	42597.197916666664	42597.208333333336	42597.21875	42597.229166666664	42597.239583333336	42597.25	42597.260416666664	42597.270833333336	42597.28125	42597.291666666664	42597.302083333336	42597.3125	42597.322916666664	42597.333333333336	42597.34375	42597.354166666664	42597.364583333336	42597.375	42597.385416666664	42597.395833333336	42597.40625	42597.416666666664	42597.427083333336	42597.4375	42597.447916666664	42597.458333333336	42597.46875	42597.479166666664	42597.489583333336	42597.5	42597.510416666664	42597.520833333336	42597.53125	42597.541666666664	42597.552083333336	42597.5625	42597.572916666664	42597.583333333336	42597.59375	42597.604166666664	42597.614583333336	42597.625	42597.635416666664	42597.645833333336	42597.65625	42597.666666666664	42597.677083333336	42597.6875	42597.697916666664	42597.708333333336	42597.71875	42597.729166666664	42597.739583333336	42597.75	42597.760416666664	42597.770833333336	42597.78125	42597.791666666664	42597.802083333336	42597.8125	42597.822916666664	42597.833333333336	42597.84375	42597.854166666664	42597.864583333336	42597.875	42597.885416666664	42597.895833333336	42597.90625	42597.916666666664	42597.927083333336	42597.9375	42597.947916666664	42597.958333333336	42597.96875	42597.979166666664	42597.989583333336	42598	42598.010416666664	42598.020833333336	42598.03125	42598.041666666664	42598.052083333336	42598.0625	42598.072916666664	42598.083333333336	42598.09375	42598.104166666664	42598.114583333336	42598.125	42598.135416666664	42598.145833333336	42598.15625	42598.166666666664	42598.177083333336	42598.1875	42598.197916666664	42598.208333333336	42598.21875	42598.229166666664	42598.239583333336	42598.25	42598.260416666664	42598.270833333336	42598.28125	42598.291666666664	42598.302083333336	42598.3125	42598.322916666664	42598.333333333336	42598.34375	42598.354166666664	42598.364583333336	42598.375	42598.385416666664	42598.395833333336	42598.40625	42598.416666666664	42598.427083333336	42598.4375	42598.447916666664	42598.458333333336	42598.46875	42598.479166666664	42598.489583333336	42598.5	42598.510416666664	42598.520833333336	42598.53125	42598.541666666664	42598.552083333336	42598.5625	42598.572916666664	42598.583333333336	42598.59375	42598.604166666664	42598.614583333336	42598.625	42598.635416666664	42598.645833333336	42598.65625	42598.666666666664	42598.677083333336	42598.6875	42598.697916666664	42598.708333333336	42598.71875	42598.729166666664	42598.739583333336	42598.75	42598.760416666664	42598.770833333336	42598.78125	42598.791666666664	42598.802083333336	42598.8125	42598.822916666664	42598.833333333336	42598.84375	42598.854166666664	42598.864583333336	42598.875	42598.885416666664	42598.895833333336	42598.90625	42598.916666666664	42598.927083333336	42598.9375	42598.947916666664	42598.958333333336	42598.96875	42598.979166666664	42598.989583333336	42599	42599.010416666664	42599.020833333336	42599.03125	42599.041666666664	42599.052083333336	42599.0625	42599.072916666664	42599.083333333336	42599.09375	42599.104166666664	42599.114583333336	42599.125	42599.135416666664	42599.145833333336	42599.15625	42599.166666666664	42599.177083333336	42599.1875	42599.197916666664	42599.208333333336	42599.21875	42599.229166666664	42599.239583333336	42599.25	42599.260416666664	42599.270833333336	42599.28125	42599.291666666664	42599.302083333336	42599.3125	42599.322916666664	42599.333333333336	42599.34375	42599.354166666664	42599.364583333336	42599.375	42599.385416666664	42599.395833333336	42599.40625	42599.416666666664	42599.427083333336	42599.4375	42599.447916666664	42599.458333333336	42599.46875	42599.479166666664	42599.489583333336	42599.5	42599.510416666664	42599.520833333336	42599.53125	42599.541666666664	42599.552083333336	42599.5625	42599.572916666664	42599.583333333336	42599.59375	42599.604166666664	42599.614583333336	42599.625	42599.635416666664	42599.645833333336	42599.65625	42599.666666666664	42599.677083333336	42599.6875	42599.697916666664	42599.708333333336	42599.71875	42599.729166666664	42599.739583333336	42599.75	42599.760416666664	42599.770833333336	42599.78125	42599.791666666664	42599.802083333336	42599.8125	42599.822916666664	42599.833333333336	42599.84375	42599.854166666664	42599.864583333336	42599.875	42599.885416666664	42599.895833333336	42599.90625	42599.916666666664	42599.927083333336	42599.9375	42599.947916666664	42599.958333333336	42599.96875	42599.979166666664	42599.989583333336	42600	42600.010416666664	42600.020833333336	42600.03125	42600.041666666664	42600.052083333336	42600.0625	42600.072916666664	42600.083333333336	42600.09375	42600.104166666664	42600.114583333336	42600.125	42600.135416666664	42600.145833333336	42600.15625	42600.166666666664	42600.177083333336	42600.1875	42600.197916666664	42600.208333333336	42600.21875	42600.229166666664	42600.239583333336	42600.25	42600.260416666664	42600.270833333336	42600.28125	42600.291666666664	42600.302083333336	42600.3125	42600.322916666664	42600.333333333336	42600.34375	42600.354166666664	42600.364583333336	42600.375	42600.385416666664	42600.395833333336	42600.40625	42600.416666666664	42600.427083333336	42600.4375	42600.447916666664	42600.458333333336	42600.46875	42600.479166666664	42600.489583333336	42600.5	42600.510416666664	42600.520833333336	42600.53125	42600.541666666664	42600.552083333336	42600.5625	42600.572916666664	42600.583333333336	42600.59375	42600.604166666664	42600.614583333336	42600.625	42600.635416666664	42600.645833333336	42600.65625	42600.666666666664	42600.677083333336	42600.6875	42600.697916666664	42600.708333333336	42600.71875	42600.729166666664	42600.739583333336	42600.75	42600.760416666664	42600.770833333336	42600.78125	42600.791666666664	42600.802083333336	42600.8125	42600.822916666664	42600.833333333336	42600.84375	42600.854166666664	42600.864583333336	42600.875	42600.885416666664	42600.895833333336	42600.90625	42600.916666666664	42600.927083333336	42600.9375	42600.947916666664	42600.958333333336	42600.96875	42600.979166666664	42600.989583333336	42601	42601.010416666664	42601.020833333336	42601.03125	42601.041666666664	42601.052083333336	42601.0625	42601.072916666664	42601.083333333336	42601.09375	42601.104166666664	42601.114583333336	42601.125	42601.135416666664	42601.145833333336	42601.15625	42601.166666666664	42601.177083333336	42601.1875	42601.197916666664	42601.208333333336	42601.21875	42601.229166666664	42601.239583333336	42601.25	42601.260416666664	42601.270833333336	42601.28125	42601.291666666664	42601.302083333336	42601.3125	42601.322916666664	42601.333333333336	42601.34375	42601.354166666664	42601.364583333336	42601.375	42601.385416666664	42601.395833333336	42601.40625	42601.416666666664	42601.427083333336	42601.4375	42601.447916666664	42601.458333333336	42601.46875	42601.479166666664	42601.489583333336	42601.5	42601.510416666664	42601.520833333336	42601.53125	42601.541666666664	42601.552083333336	42601.5625	42601.572916666664	42601.583333333336	42601.59375	42601.604166666664	42601.614583333336	42601.625	42601.635416666664	42601.645833333336	42601.65625	42601.666666666664	42601.677083333336	42601.6875	42601.697916666664	42601.708333333336	42601.71875	42601.729166666664	42601.739583333336	42601.75	42601.760416666664	42601.770833333336	42601.78125	42601.791666666664	42601.802083333336	42601.8125	42601.822916666664	42601.833333333336	42601.84375	42601.854166666664	42601.864583333336	42601.875	42601.885416666664	42601.895833333336	42601.90625	42601.916666666664	42601.927083333336	42601.9375	42601.947916666664	42601.958333333336	42601.96875	42601.979166666664	42601.989583333336	42602	42602.010416666664	42602.020833333336	42602.03125	42602.041666666664	42602.052083333336	42602.0625	42602.072916666664	42602.083333333336	42602.09375	42602.104166666664	42602.114583333336	42602.125	42602.135416666664	42602.145833333336	42602.15625	42602.166666666664	42602.177083333336	42602.1875	42602.197916666664	42602.208333333336	42602.21875	42602.229166666664	42602.239583333336	42602.25	42602.260416666664	42602.270833333336	42602.28125	42602.291666666664	42602.302083333336	42602.3125	42602.322916666664	42602.333333333336	42602.34375	42602.354166666664	42602.364583333336	42602.375	42602.385416666664	42602.395833333336	42602.40625	42602.416666666664	42602.427083333336	42602.4375	42602.447916666664	42602.458333333336	42602.46875	42602.479166666664	42602.489583333336	42602.5	42602.510416666664	42602.520833333336	42602.53125	42602.541666666664	42602.552083333336	42602.5625	42602.572916666664	42602.583333333336	42602.59375	42602.604166666664	42602.614583333336	42602.625	42602.635416666664	42602.645833333336	42602.65625	42602.666666666664	42602.677083333336	42602.6875	42602.697916666664	42602.708333333336	42602.71875	42602.729166666664	42602.739583333336	42602.75	42602.760416666664	42602.770833333336	42602.78125	42602.791666666664	42602.802083333336	42602.8125	42602.822916666664	42602.833333333336	42602.84375	42602.854166666664	42602.864583333336	42602.875	42602.885416666664	42602.895833333336	42602.90625	42602.916666666664	42602.927083333336	42602.9375	42602.947916666664	42602.958333333336	42602.96875	42602.979166666664	42602.989583333336	42603	42603.010416666664	42603.020833333336	42603.03125	42603.041666666664	42603.052083333336	42603.0625	42603.072916666664	42603.083333333336	42603.09375	42603.104166666664	42603.114583333336	42603.125	42603.135416666664	42603.145833333336	42603.15625	42603.166666666664	42603.177083333336	42603.1875	42603.197916666664	42603.208333333336	42603.21875	42603.229166666664	42603.239583333336	42603.25	42603.260416666664	42603.270833333336	42603.28125	42603.291666666664	42603.302083333336	42603.3125	42603.322916666664	42603.333333333336	42603.34375	42603.354166666664	42603.364583333336	42603.375	42603.385416666664	42603.395833333336	42603.40625	42603.416666666664	42603.427083333336	42603.4375	42603.447916666664	42603.458333333336	42603.46875	42603.479166666664	42603.489583333336	42603.5	42603.510416666664	42603.520833333336	42603.53125	42603.541666666664	42603.552083333336	42603.5625	42603.572916666664	42603.583333333336	42603.59375	42603.604166666664	42603.614583333336	42603.625	42603.635416666664	42603.645833333336	42603.65625	42603.666666666664	42603.677083333336	42603.6875	42603.697916666664	42603.708333333336	42603.71875	42603.729166666664	42603.739583333336	42603.75	42603.760416666664	42603.770833333336	42603.78125	42603.791666666664	42603.802083333336	42603.8125	42603.822916666664	42603.833333333336	42603.84375	42603.854166666664	42603.864583333336	42603.875	42603.885416666664	42603.895833333336	42603.90625	42603.916666666664	42603.927083333336	42603.9375	42603.947916666664	42603.958333333336	42603.96875	42603.979166666664	42603.989583333336	42604	42604.010416666664	42604.020833333336	42604.03125	42604.041666666664	42604.052083333336	42604.0625	42604.072916666664	42604.083333333336	42604.09375	42604.104166666664	42604.114583333336	42604.125	42604.135416666664	42604.145833333336	42604.15625	42604.166666666664	42604.177083333336	42604.1875	42604.197916666664	42604.208333333336	42604.21875	42604.229166666664	42604.239583333336	42604.25	42604.260416666664	42604.270833333336	42604.28125	42604.291666666664	42604.302083333336	42604.3125	42604.322916666664	42604.333333333336	42604.34375	42604.354166666664	42604.364583333336	42604.375	42604.385416666664	42604.395833333336	42604.40625	42604.416666666664	42604.427083333336	42604.4375	42604.447916666664	42604.458333333336	42604.46875	42604.479166666664	42604.489583333336	42604.5	42604.510416666664	42604.520833333336	42604.53125	42604.541666666664	42604.552083333336	42604.5625	42604.572916666664	42604.583333333336	42604.59375	42604.604166666664	42604.614583333336	42604.625	42604.635416666664	42604.645833333336	42604.65625	42604.666666666664	42604.677083333336	42604.6875	42604.697916666664	42604.708333333336	42604.71875	42604.729166666664	42604.739583333336	42604.75	42604.760416666664	42604.770833333336	42604.78125	42604.791666666664	42604.802083333336	42604.8125	42604.822916666664	42604.833333333336	42604.84375	42604.854166666664	42604.864583333336	42604.875	42604.885416666664	42604.895833333336	42604.90625	42604.916666666664	42604.927083333336	42604.9375	42604.947916666664	42604.958333333336	42604.96875	42604.979166666664	42604.989583333336	42605	42605.010416666664	42605.020833333336	42605.03125	42605.041666666664	42605.052083333336	42605.0625	42605.072916666664	42605.083333333336	42605.09375	42605.104166666664	42605.114583333336	42605.125	42605.135416666664	42605.145833333336	42605.15625	42605.166666666664	42605.177083333336	42605.1875	42605.197916666664	42605.208333333336	42605.21875	42605.229166666664	42605.239583333336	42605.25	42605.260416666664	42605.270833333336	42605.28125	42605.291666666664	42605.302083333336	42605.3125	42605.322916666664	42605.333333333336	42605.34375	42605.354166666664	42605.364583333336	42605.375	42605.385416666664	42605.395833333336	42605.40625	42605.416666666664	42605.427083333336	42605.4375	42605.447916666664	42605.458333333336	42605.46875	42605.479166666664	42605.489583333336	42605.5	42605.510416666664	42605.520833333336	42605.53125	42605.541666666664	42605.552083333336	42605.5625	42605.572916666664	42605.583333333336	42605.59375	42605.604166666664	42605.614583333336	42605.625	42605.635416666664	42605.645833333336	42605.65625	42605.666666666664	42605.677083333336	42605.6875	42605.697916666664	42605.708333333336	42605.71875	42605.729166666664	42605.739583333336	42605.75	42605.760416666664	42605.770833333336	42605.78125	42605.791666666664	42605.802083333336	42605.8125	42605.822916666664	42605.833333333336	42605.84375	42605.854166666664	42605.864583333336	42605.875	42605.885416666664	42605.895833333336	42605.90625	42605.916666666664	42605.927083333336	42605.9375	42605.947916666664	42605.958333333336	42605.96875	42605.979166666664	42605.989583333336	42606	42606.010416666664	42606.020833333336	42606.03125	42606.041666666664	42606.052083333336	42606.0625	42606.072916666664	42606.083333333336	42606.09375	42606.104166666664	42606.114583333336	42606.125	42606.135416666664	42606.145833333336	42606.15625	42606.166666666664	42606.177083333336	42606.1875	42606.197916666664	42606.208333333336	42606.21875	42606.229166666664	42606.239583333336	42606.25	42606.260416666664	42606.270833333336	42606.28125	42606.291666666664	42606.302083333336	42606.3125	42606.322916666664	42606.333333333336	42606.34375	42606.354166666664	42606.364583333336	42606.375	42606.385416666664	42606.395833333336	42606.40625	42606.416666666664	42606.427083333336	42606.4375	42606.447916666664	42606.458333333336	42606.46875	42606.479166666664	42606.489583333336	42606.5	42606.510416666664	42606.520833333336	42606.53125	42606.541666666664	42606.552083333336	42606.5625	42606.572916666664	42606.583333333336	42606.59375	42606.604166666664	42606.614583333336	42606.625	42606.635416666664	42606.645833333336	42606.65625	42606.666666666664	42606.677083333336	42606.6875	42606.697916666664	42606.708333333336	42606.71875	42606.729166666664	42606.739583333336	42606.75	42606.760416666664	42606.770833333336	42606.78125	42606.791666666664	42606.802083333336	42606.8125	42606.822916666664	42606.833333333336	42606.84375	42606.854166666664	42606.864583333336	42606.875	42606.885416666664	42606.895833333336	42606.90625	42606.916666666664	42606.927083333336	42606.9375	42606.947916666664	42606.958333333336	42606.96875	42606.979166666664	42606.989583333336	42607	42607.010416666664	42607.020833333336	42607.03125	42607.041666666664	42607.052083333336	42607.0625	42607.072916666664	42607.083333333336	42607.09375	42607.104166666664	42607.114583333336	42607.125	42607.135416666664	42607.145833333336	42607.15625	42607.166666666664	42607.177083333336	42607.1875	42607.197916666664	42607.208333333336	42607.21875	42607.229166666664	42607.239583333336	42607.25	42607.260416666664	42607.270833333336	42607.28125	42607.291666666664	42607.302083333336	42607.3125	42607.322916666664	42607.333333333336	42607.34375	42607.354166666664	42607.364583333336	42607.375	42607.385416666664	42607.395833333336	42607.40625	42607.416666666664	42607.427083333336	42607.4375	42607.447916666664	42607.458333333336	42607.46875	42607.479166666664	42607.489583333336	42607.5	42607.510416666664	42607.520833333336	42607.53125	42607.541666666664	42607.552083333336	42607.5625	42607.572916666664	42607.583333333336	42607.59375	42607.604166666664	42607.614583333336	42607.625	42607.635416666664	42607.645833333336	42607.65625	42607.666666666664	42607.677083333336	42607.6875	42607.697916666664	42607.708333333336	42607.71875	42607.729166666664	42607.739583333336	42607.75	42607.760416666664	42607.770833333336	42607.78125	42607.791666666664	42607.802083333336	42607.8125	42607.822916666664	42607.833333333336	42607.84375	42607.854166666664	42607.864583333336	42607.875	42607.885416666664	42607.895833333336	42607.90625	42607.916666666664	42607.927083333336	42607.9375	42607.947916666664	42607.958333333336	42607.96875	42607.979166666664	42607.989583333336	42608	42608.010416666664	42608.020833333336	42608.03125	42608.041666666664	42608.052083333336	42608.0625	42608.072916666664	42608.083333333336	42608.09375	42608.104166666664	42608.114583333336	42608.125	42608.135416666664	42608.145833333336	42608.15625	42608.166666666664	42608.177083333336	42608.1875	42608.197916666664	42608.208333333336	42608.21875	42608.229166666664	42608.239583333336	42608.25	42608.260416666664	42608.270833333336	42608.28125	42608.291666666664	42608.302083333336	42608.3125	42608.322916666664	42608.333333333336	42608.34375	42608.354166666664	42608.364583333336	42608.375	42608.385416666664	42608.395833333336	42608.40625	42608.416666666664	42608.427083333336	42608.4375	42608.447916666664	42608.458333333336	42608.46875	42608.479166666664	42608.489583333336	42608.5	42608.510416666664	42608.520833333336	42608.53125	42608.541666666664	42608.552083333336	42608.5625	42608.572916666664	42608.583333333336	42608.59375	42608.604166666664	42608.614583333336	42608.625	42608.635416666664	42608.645833333336	42608.65625	42608.666666666664	42608.677083333336	42608.6875	42608.697916666664	42608.708333333336	42608.71875	42608.729166666664	42608.739583333336	42608.75	42608.760416666664	42608.770833333336	42608.78125	42608.791666666664	42608.802083333336	42608.8125	42608.822916666664	42608.833333333336	42608.84375	42608.854166666664	42608.864583333336	42608.875	42608.885416666664	42608.895833333336	42608.90625	42608.916666666664	42608.927083333336	42608.9375	42608.947916666664	42608.958333333336	42608.96875	42608.979166666664	42608.989583333336	42609	42609.010416666664	42609.020833333336	42609.03125	42609.041666666664	42609.052083333336	42609.0625	42609.072916666664	42609.083333333336	42609.09375	42609.104166666664	42609.114583333336	42609.125	42609.135416666664	42609.145833333336	42609.15625	42609.166666666664	42609.177083333336	42609.1875	42609.197916666664	42609.208333333336	42609.21875	42609.229166666664	42609.239583333336	42609.25	42609.260416666664	42609.270833333336	42609.28125	42609.291666666664	42609.302083333336	42609.3125	42609.322916666664	42609.333333333336	42609.34375	42609.354166666664	42609.364583333336	42609.375	42609.385416666664	42609.395833333336	42609.40625	42609.416666666664	42609.427083333336	42609.4375	42609.447916666664	42609.458333333336	42609.46875	42609.479166666664	42609.489583333336	42609.5	42609.510416666664	42609.520833333336	42609.53125	42609.541666666664	42609.552083333336	42609.5625	42609.572916666664	42609.583333333336	42609.59375	42609.604166666664	42609.614583333336	42609.625	42609.635416666664	42609.645833333336	42609.65625	42609.666666666664	42609.677083333336	42609.6875	42609.697916666664	42609.708333333336	42609.71875	42609.729166666664	42609.739583333336	42609.75	42609.760416666664	42609.770833333336	42609.78125	42609.791666666664	42609.802083333336	42609.8125	42609.822916666664	42609.833333333336	42609.84375	42609.854166666664	42609.864583333336	42609.875	42609.885416666664	42609.895833333336	42609.90625	42609.916666666664	42609.927083333336	42609.9375	42609.947916666664	42609.958333333336	42609.96875	42609.979166666664	42609.989583333336	42610	42610.010416666664	42610.020833333336	42610.03125	42610.041666666664	42610.052083333336	42610.0625	42610.072916666664	42610.083333333336	42610.09375	42610.104166666664	42610.114583333336	42610.125	42610.135416666664	42610.145833333336	42610.15625	42610.166666666664	42610.177083333336	42610.1875	42610.197916666664	42610.208333333336	42610.21875	42610.229166666664	42610.239583333336	42610.25	42610.260416666664	42610.270833333336	42610.28125	42610.291666666664	42610.302083333336	42610.3125	42610.322916666664	42610.333333333336	42610.34375	42610.354166666664	42610.364583333336	42610.375	42610.385416666664	42610.395833333336	42610.40625	42610.416666666664	42610.427083333336	42610.4375	42610.447916666664	42610.458333333336	42610.46875	42610.479166666664	42610.489583333336	42610.5	42610.510416666664	42610.520833333336	42610.53125	42610.541666666664	42610.552083333336	42610.5625	42610.572916666664	42610.583333333336	42610.59375	42610.604166666664	42610.614583333336	42610.625	42610.635416666664	42610.645833333336	42610.65625	42610.666666666664	42610.677083333336	42610.6875	42610.697916666664	42610.708333333336	42610.71875	42610.729166666664	42610.739583333336	42610.75	42610.760416666664	42610.770833333336	42610.78125	42610.791666666664	42610.802083333336	42610.8125	42610.822916666664	42610.833333333336	42610.84375	42610.854166666664	42610.864583333336	42610.875	42610.885416666664	42610.895833333336	42610.90625	42610.916666666664	42610.927083333336	42610.9375	42610.947916666664	42610.958333333336	42610.96875	42610.979166666664	42610.989583333336	42611	42611.010416666664	42611.020833333336	42611.03125	42611.041666666664	42611.052083333336	42611.0625	42611.072916666664	42611.083333333336	42611.09375	42611.104166666664	42611.114583333336	42611.125	42611.135416666664	42611.145833333336	42611.15625	42611.166666666664	42611.177083333336	42611.1875	42611.197916666664	42611.208333333336	42611.21875	42611.229166666664	42611.239583333336	42611.25	42611.260416666664	42611.270833333336	42611.28125	42611.291666666664	42611.302083333336	42611.3125	42611.322916666664	42611.333333333336	42611.34375	42611.354166666664	42611.364583333336	42611.375	42611.385416666664	42611.395833333336	42611.40625	42611.416666666664	42611.427083333336	42611.4375	42611.447916666664	42611.458333333336	42611.46875	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	4	Pulse	42583.364583333336	42583.375	42583.385416666664	42583.395833333336	42583.40625	42583.416666666664	42583.427083333336	42583.4375	42583.447916666664	42583.458333333336	42583.46875	42583.479166666664	42583.489583333336	42583.5	42583.510416666664	42583.520833333336	42583.53125	42583.541666666664	42583.552083333336	42583.5625	42583.572916666664	42583.583333333336	42583.59375	42583.604166666664	42583.614583333336	42583.625	42583.635416666664	42583.645833333336	42583.65625	42583.666666666664	42583.677083333336	42583.6875	42583.697916666664	42583.708333333336	42583.71875	42583.729166666664	42583.739583333336	42583.75	42583.760416666664	42583.770833333336	42583.78125	42583.791666666664	42583.802083333336	42583.8125	42583.822916666664	42583.833333333336	42583.84375	42583.854166666664	42583.864583333336	42583.875	42583.885416666664	42583.895833333336	42583.90625	42583.916666666664	42583.927083333336	42583.9375	42583.947916666664	42583.958333333336	42583.96875	42583.979166666664	42583.989583333336	42584	42584.010416666664	42584.020833333336	42584.03125	42584.041666666664	42584.052083333336	42584.0625	42584.072916666664	42584.083333333336	42584.09375	42584.104166666664	42584.114583333336	42584.125	42584.135416666664	42584.145833333336	42584.15625	42584.166666666664	42584.177083333336	42584.1875	42584.197916666664	42584.208333333336	42584.21875	42584.229166666664	42584.239583333336	42584.25	42584.260416666664	42584.270833333336	42584.28125	42584.291666666664	42584.302083333336	42584.3125	42584.322916666664	42584.333333333336	42584.34375	42584.354166666664	42584.364583333336	42584.375	42584.385416666664	42584.395833333336	42584.40625	42584.416666666664	42584.427083333336	42584.4375	42584.447916666664	42584.458333333336	42584.46875	42584.479166666664	42584.489583333336	42584.5	42584.510416666664	42584.520833333336	42584.53125	42584.541666666664	42584.552083333336	42584.5625	42584.572916666664	42584.583333333336	42584.59375	42584.604166666664	42584.614583333336	42584.625	42584.635416666664	42584.645833333336	42584.65625	42584.666666666664	42584.677083333336	42584.6875	42584.697916666664	42584.708333333336	42584.71875	42584.729166666664	42584.739583333336	42584.75	42584.760416666664	42584.770833333336	42584.78125	42584.791666666664	42584.802083333336	42584.8125	42584.822916666664	42584.833333333336	42584.84375	42584.854166666664	42584.864583333336	42584.875	42584.885416666664	42584.895833333336	42584.90625	42584.916666666664	42584.927083333336	42584.9375	42584.947916666664	42584.958333333336	42584.96875	42584.979166666664	42584.989583333336	42585	42585.010416666664	42585.020833333336	42585.03125	42585.041666666664	42585.052083333336	42585.0625	42585.072916666664	42585.083333333336	42585.09375	42585.104166666664	42585.114583333336	42585.125	42585.135416666664	42585.145833333336	42585.15625	42585.166666666664	42585.177083333336	42585.1875	42585.197916666664	42585.208333333336	42585.21875	42585.229166666664	42585.239583333336	42585.25	42585.260416666664	42585.270833333336	42585.28125	42585.291666666664	42585.302083333336	42585.3125	42585.322916666664	42585.333333333336	42585.34375	42585.354166666664	42585.364583333336	42585.375	42585.385416666664	42585.395833333336	42585.40625	42585.416666666664	42585.427083333336	42585.4375	42585.447916666664	42585.458333333336	42585.46875	42585.479166666664	42585.489583333336	42585.5	42585.510416666664	42585.520833333336	42585.53125	42585.541666666664	42585.552083333336	42585.5625	42585.572916666664	42585.583333333336	42585.59375	42585.604166666664	42585.614583333336	42585.625	42585.635416666664	42585.645833333336	42585.65625	42585.666666666664	42585.677083333336	42585.6875	42585.697916666664	42585.708333333336	42585.71875	42585.729166666664	42585.739583333336	42585.75	42585.760416666664	42585.770833333336	42585.78125	42585.791666666664	42585.802083333336	42585.8125	42585.822916666664	42585.833333333336	42585.84375	42585.854166666664	42585.864583333336	42585.875	42585.885416666664	42585.895833333336	42585.90625	42585.916666666664	42585.927083333336	42585.9375	42585.947916666664	42585.958333333336	42585.96875	42585.979166666664	42585.989583333336	42586	42586.010416666664	42586.020833333336	42586.03125	42586.041666666664	42586.052083333336	42586.0625	42586.072916666664	42586.083333333336	42586.09375	42586.104166666664	42586.114583333336	42586.125	42586.135416666664	42586.145833333336	42586.15625	42586.166666666664	42586.177083333336	42586.1875	42586.197916666664	42586.208333333336	42586.21875	42586.229166666664	42586.239583333336	42586.25	42586.260416666664	42586.270833333336	42586.28125	42586.291666666664	42586.302083333336	42586.3125	42586.322916666664	42586.333333333336	42586.34375	42586.354166666664	42586.364583333336	42586.375	42586.385416666664	42586.395833333336	42586.40625	42586.416666666664	42586.427083333336	42586.4375	42586.447916666664	42586.458333333336	42586.46875	42586.479166666664	42586.489583333336	42586.5	42586.510416666664	42586.520833333336	42586.53125	42586.541666666664	42586.552083333336	42586.5625	42586.572916666664	42586.583333333336	42586.59375	42586.604166666664	42586.614583333336	42586.625	42586.635416666664	42586.645833333336	42586.65625	42586.666666666664	42586.677083333336	42586.6875	42586.697916666664	42586.708333333336	42586.71875	42586.729166666664	42586.739583333336	42586.75	42586.760416666664	42586.770833333336	42586.78125	42586.791666666664	42586.802083333336	42586.8125	42586.822916666664	42586.833333333336	42586.84375	42586.854166666664	42586.864583333336	42586.875	42586.885416666664	42586.895833333336	42586.90625	42586.916666666664	42586.927083333336	42586.9375	42586.947916666664	42586.958333333336	42586.96875	42586.979166666664	42586.989583333336	42587	42587.010416666664	42587.020833333336	42587.03125	42587.041666666664	42587.052083333336	42587.0625	42587.072916666664	42587.083333333336	42587.09375	42587.104166666664	42587.114583333336	42587.125	42587.135416666664	42587.145833333336	42587.15625	42587.166666666664	42587.177083333336	42587.1875	42587.197916666664	42587.208333333336	42587.21875	42587.229166666664	42587.239583333336	42587.25	42587.260416666664	42587.270833333336	42587.28125	42587.291666666664	42587.302083333336	42587.3125	42587.322916666664	42587.333333333336	42587.34375	42587.354166666664	42587.364583333336	42587.375	42587.385416666664	42587.395833333336	42587.40625	42587.416666666664	42587.427083333336	42587.4375	42587.447916666664	42587.458333333336	42587.46875	42587.479166666664	42587.489583333336	42587.5	42587.510416666664	42587.520833333336	42587.53125	42587.541666666664	42587.552083333336	42587.5625	42587.572916666664	42587.583333333336	42587.59375	42587.604166666664	42587.614583333336	42587.625	42587.635416666664	42587.645833333336	42587.65625	42587.666666666664	42587.677083333336	42587.6875	42587.697916666664	42587.708333333336	42587.71875	42587.729166666664	42587.739583333336	42587.75	42587.760416666664	42587.770833333336	42587.78125	42587.791666666664	42587.802083333336	42587.8125	42587.822916666664	42587.833333333336	42587.84375	42587.854166666664	42587.864583333336	42587.875	42587.885416666664	42587.895833333336	42587.90625	42587.916666666664	42587.927083333336	42587.9375	42587.947916666664	42587.958333333336	42587.96875	42587.979166666664	42587.989583333336	42588	42588.010416666664	42588.020833333336	42588.03125	42588.041666666664	42588.052083333336	42588.0625	42588.072916666664	42588.083333333336	42588.09375	42588.104166666664	42588.114583333336	42588.125	42588.135416666664	42588.145833333336	42588.15625	42588.166666666664	42588.177083333336	42588.1875	42588.197916666664	42588.208333333336	42588.21875	42588.229166666664	42588.239583333336	42588.25	42588.260416666664	42588.270833333336	42588.28125	42588.291666666664	42588.302083333336	42588.3125	42588.322916666664	42588.333333333336	42588.34375	42588.354166666664	42588.364583333336	42588.375	42588.385416666664	42588.395833333336	42588.40625	42588.416666666664	42588.427083333336	42588.4375	42588.447916666664	42588.458333333336	42588.46875	42588.479166666664	42588.489583333336	42588.5	42588.510416666664	42588.520833333336	42588.53125	42588.541666666664	42588.552083333336	42588.5625	42588.572916666664	42588.583333333336	42588.59375	42588.604166666664	42588.614583333336	42588.625	42588.635416666664	42588.645833333336	42588.65625	42588.666666666664	42588.677083333336	42588.6875	42588.697916666664	42588.708333333336	42588.71875	42588.729166666664	42588.739583333336	42588.75	42588.760416666664	42588.770833333336	42588.78125	42588.791666666664	42588.802083333336	42588.8125	42588.822916666664	42588.833333333336	42588.84375	42588.854166666664	42588.864583333336	42588.875	42588.885416666664	42588.895833333336	42588.90625	42588.916666666664	42588.927083333336	42588.9375	42588.947916666664	42588.958333333336	42588.96875	42588.979166666664	42588.989583333336	42589	42589.010416666664	42589.020833333336	42589.03125	42589.041666666664	42589.052083333336	42589.0625	42589.072916666664	42589.083333333336	42589.09375	42589.104166666664	42589.114583333336	42589.125	42589.135416666664	42589.145833333336	42589.15625	42589.166666666664	42589.177083333336	42589.1875	42589.197916666664	42589.208333333336	42589.21875	42589.229166666664	42589.239583333336	42589.25	42589.260416666664	42589.270833333336	42589.28125	42589.291666666664	42589.302083333336	42589.3125	42589.322916666664	42589.333333333336	42589.34375	42589.354166666664	42589.364583333336	42589.375	42589.385416666664	42589.395833333336	42589.40625	42589.416666666664	42589.427083333336	42589.4375	42589.447916666664	42589.458333333336	42589.46875	42589.479166666664	42589.489583333336	42589.5	42589.510416666664	42589.520833333336	42589.53125	42589.541666666664	42589.552083333336	42589.5625	42589.572916666664	42589.583333333336	42589.59375	42589.604166666664	42589.614583333336	42589.625	42589.635416666664	42589.645833333336	42589.65625	42589.666666666664	42589.677083333336	42589.6875	42589.697916666664	42589.708333333336	42589.71875	42589.729166666664	42589.739583333336	42589.75	42589.760416666664	42589.770833333336	42589.78125	42589.791666666664	42589.802083333336	42589.8125	42589.822916666664	42589.833333333336	42589.84375	42589.854166666664	42589.864583333336	42589.875	42589.885416666664	42589.895833333336	42589.90625	42589.916666666664	42589.927083333336	42589.9375	42589.947916666664	42589.958333333336	42589.96875	42589.979166666664	42589.989583333336	42590	42590.010416666664	42590.020833333336	42590.03125	42590.041666666664	42590.052083333336	42590.0625	42590.072916666664	42590.083333333336	42590.09375	42590.104166666664	42590.114583333336	42590.125	42590.135416666664	42590.145833333336	42590.15625	42590.166666666664	42590.177083333336	42590.1875	42590.197916666664	42590.208333333336	42590.21875	42590.229166666664	42590.239583333336	42590.25	42590.260416666664	42590.270833333336	42590.28125	42590.291666666664	42590.302083333336	42590.3125	42590.322916666664	42590.333333333336	42590.34375	42590.354166666664	42590.364583333336	42590.375	42590.385416666664	42590.395833333336	42590.40625	42590.416666666664	42590.427083333336	42590.4375	42590.447916666664	42590.458333333336	42590.46875	42590.479166666664	42590.489583333336	42590.5	42590.510416666664	42590.520833333336	42590.53125	42590.541666666664	42590.552083333336	42590.5625	42590.572916666664	42590.583333333336	42590.59375	42590.604166666664	42590.614583333336	42590.625	42590.635416666664	42590.645833333336	42590.65625	42590.666666666664	42590.677083333336	42590.6875	42590.697916666664	42590.708333333336	42590.71875	42590.729166666664	42590.739583333336	42590.75	42590.760416666664	42590.770833333336	42590.78125	42590.791666666664	42590.802083333336	42590.8125	42590.822916666664	42590.833333333336	42590.84375	42590.854166666664	42590.864583333336	42590.875	42590.885416666664	42590.895833333336	42590.90625	42590.916666666664	42590.927083333336	42590.9375	42590.947916666664	42590.958333333336	42590.96875	42590.979166666664	42590.989583333336	42591	42591.010416666664	42591.020833333336	42591.03125	42591.041666666664	42591.052083333336	42591.0625	42591.072916666664	42591.083333333336	42591.09375	42591.104166666664	42591.114583333336	42591.125	42591.135416666664	42591.145833333336	42591.15625	42591.166666666664	42591.177083333336	42591.1875	42591.197916666664	42591.208333333336	42591.21875	42591.229166666664	42591.239583333336	42591.25	42591.260416666664	42591.270833333336	42591.28125	42591.291666666664	42591.302083333336	42591.3125	42591.322916666664	42591.333333333336	42591.34375	42591.354166666664	42591.364583333336	42591.375	42591.385416666664	42591.395833333336	42591.40625	42591.416666666664	42591.427083333336	42591.4375	42591.447916666664	42591.458333333336	42591.46875	42591.479166666664	42591.489583333336	42591.5	42591.510416666664	42591.520833333336	42591.53125	42591.541666666664	42591.552083333336	42591.5625	42591.572916666664	42591.583333333336	42591.59375	42591.604166666664	42591.614583333336	42591.625	42591.635416666664	42591.645833333336	42591.65625	42591.666666666664	42591.677083333336	42591.6875	42591.697916666664	42591.708333333336	42591.71875	42591.729166666664	42591.739583333336	42591.75	42591.760416666664	42591.770833333336	42591.78125	42591.791666666664	42591.802083333336	42591.8125	42591.822916666664	42591.833333333336	42591.84375	42591.854166666664	42591.864583333336	42591.875	42591.885416666664	42591.895833333336	42591.90625	42591.916666666664	42591.927083333336	42591.9375	42591.947916666664	42591.958333333336	42591.96875	42591.979166666664	42591.989583333336	42592	42592.010416666664	42592.020833333336	42592.03125	42592.041666666664	42592.052083333336	42592.0625	42592.072916666664	42592.083333333336	42592.09375	42592.104166666664	42592.114583333336	42592.125	42592.135416666664	42592.145833333336	42592.15625	42592.166666666664	42592.177083333336	42592.1875	42592.197916666664	42592.208333333336	42592.21875	42592.229166666664	42592.239583333336	42592.25	42592.260416666664	42592.270833333336	42592.28125	42592.291666666664	42592.302083333336	42592.3125	42592.322916666664	42592.333333333336	42592.34375	42592.354166666664	42592.364583333336	42592.375	42592.385416666664	42592.395833333336	42592.40625	42592.416666666664	42592.427083333336	42592.4375	42592.447916666664	42592.458333333336	42592.46875	42592.479166666664	42592.489583333336	42592.5	42592.510416666664	42592.520833333336	42592.53125	42592.541666666664	42592.552083333336	42592.5625	42592.572916666664	42592.583333333336	42592.59375	42592.604166666664	42592.614583333336	42592.625	42592.635416666664	42592.645833333336	42592.65625	42592.666666666664	42592.677083333336	42592.6875	42592.697916666664	42592.708333333336	42592.71875	42592.729166666664	42592.739583333336	42592.75	42592.760416666664	42592.770833333336	42592.78125	42592.791666666664	42592.802083333336	42592.8125	42592.822916666664	42592.833333333336	42592.84375	42592.854166666664	42592.864583333336	42592.875	42592.885416666664	42592.895833333336	42592.90625	42592.916666666664	42592.927083333336	42592.9375	42592.947916666664	42592.958333333336	42592.96875	42592.979166666664	42592.989583333336	42593	42593.010416666664	42593.020833333336	42593.03125	42593.041666666664	42593.052083333336	42593.0625	42593.072916666664	42593.083333333336	42593.09375	42593.104166666664	42593.114583333336	42593.125	42593.135416666664	42593.145833333336	42593.15625	42593.166666666664	42593.177083333336	42593.1875	42593.197916666664	42593.208333333336	42593.21875	42593.229166666664	42593.239583333336	42593.25	42593.260416666664	42593.270833333336	42593.28125	42593.291666666664	42593.302083333336	42593.3125	42593.322916666664	42593.333333333336	42593.34375	42593.354166666664	42593.364583333336	42593.375	42593.385416666664	42593.395833333336	42593.40625	42593.416666666664	42593.427083333336	42593.4375	42593.447916666664	42593.458333333336	42593.46875	42593.479166666664	42593.489583333336	42593.5	42593.510416666664	42593.520833333336	42593.53125	42593.541666666664	42593.552083333336	42593.5625	42593.572916666664	42593.583333333336	42593.59375	42593.604166666664	42593.614583333336	42593.625	42593.635416666664	42593.645833333336	42593.65625	42593.666666666664	42593.677083333336	42593.6875	42593.697916666664	42593.708333333336	42593.71875	42593.729166666664	42593.739583333336	42593.75	42593.760416666664	42593.770833333336	42593.78125	42593.791666666664	42593.802083333336	42593.8125	42593.822916666664	42593.833333333336	42593.84375	42593.854166666664	42593.864583333336	42593.875	42593.885416666664	42593.895833333336	42593.90625	42593.916666666664	42593.927083333336	42593.9375	42593.947916666664	42593.958333333336	42593.96875	42593.979166666664	42593.989583333336	42594	42594.010416666664	42594.020833333336	42594.03125	42594.041666666664	42594.052083333336	42594.0625	42594.072916666664	42594.083333333336	42594.09375	42594.104166666664	42594.114583333336	42594.125	42594.135416666664	42594.145833333336	42594.15625	42594.166666666664	42594.177083333336	42594.1875	42594.197916666664	42594.208333333336	42594.21875	42594.229166666664	42594.239583333336	42594.25	42594.260416666664	42594.270833333336	42594.28125	42594.291666666664	42594.302083333336	42594.3125	42594.322916666664	42594.333333333336	42594.34375	42594.354166666664	42594.364583333336	42594.375	42594.385416666664	42594.395833333336	42594.40625	42594.416666666664	42594.427083333336	42594.4375	42594.447916666664	42594.458333333336	42594.46875	42594.479166666664	42594.489583333336	42594.5	42594.510416666664	42594.520833333336	42594.53125	42594.541666666664	42594.552083333336	42594.5625	42594.572916666664	42594.583333333336	42594.59375	42594.604166666664	42594.614583333336	42594.625	42594.635416666664	42594.645833333336	42594.65625	42594.666666666664	42594.677083333336	42594.6875	42594.697916666664	42594.708333333336	42594.71875	42594.729166666664	42594.739583333336	42594.75	42594.760416666664	42594.770833333336	42594.78125	42594.791666666664	42594.802083333336	42594.8125	42594.822916666664	42594.833333333336	42594.84375	42594.854166666664	42594.864583333336	42594.875	42594.885416666664	42594.895833333336	42594.90625	42594.916666666664	42594.927083333336	42594.9375	42594.947916666664	42594.958333333336	42594.96875	42594.979166666664	42594.989583333336	42595	42595.010416666664	42595.020833333336	42595.03125	42595.041666666664	42595.052083333336	42595.0625	42595.072916666664	42595.083333333336	42595.09375	42595.104166666664	42595.114583333336	42595.125	42595.135416666664	42595.145833333336	42595.15625	42595.166666666664	42595.177083333336	42595.1875	42595.197916666664	42595.208333333336	42595.21875	42595.229166666664	42595.239583333336	42595.25	42595.260416666664	42595.270833333336	42595.28125	42595.291666666664	42595.302083333336	42595.3125	42595.322916666664	42595.333333333336	42595.34375	42595.354166666664	42595.364583333336	42595.375	42595.385416666664	42595.395833333336	42595.40625	42595.416666666664	42595.427083333336	42595.4375	42595.447916666664	42595.458333333336	42595.46875	42595.479166666664	42595.489583333336	42595.5	42595.510416666664	42595.520833333336	42595.53125	42595.541666666664	42595.552083333336	42595.5625	42595.572916666664	42595.583333333336	42595.59375	42595.604166666664	42595.614583333336	42595.625	42595.635416666664	42595.645833333336	42595.65625	42595.666666666664	42595.677083333336	42595.6875	42595.697916666664	42595.708333333336	42595.71875	42595.729166666664	42595.739583333336	42595.75	42595.760416666664	42595.770833333336	42595.78125	42595.791666666664	42595.802083333336	42595.8125	42595.822916666664	42595.833333333336	42595.84375	42595.854166666664	42595.864583333336	42595.875	42595.885416666664	42595.895833333336	42595.90625	42595.916666666664	42595.927083333336	42595.9375	42595.947916666664	42595.958333333336	42595.96875	42595.979166666664	42595.989583333336	42596	42596.010416666664	42596.020833333336	42596.03125	42596.041666666664	42596.052083333336	42596.0625	42596.072916666664	42596.083333333336	42596.09375	42596.104166666664	42596.114583333336	42596.125	42596.135416666664	42596.145833333336	42596.15625	42596.166666666664	42596.177083333336	42596.1875	42596.197916666664	42596.208333333336	42596.21875	42596.229166666664	42596.239583333336	42596.25	42596.260416666664	42596.270833333336	42596.28125	42596.291666666664	42596.302083333336	42596.3125	42596.322916666664	42596.333333333336	42596.34375	42596.354166666664	42596.364583333336	42596.375	42596.385416666664	42596.395833333336	42596.40625	42596.416666666664	42596.427083333336	42596.4375	42596.447916666664	42596.458333333336	42596.46875	42596.479166666664	42596.489583333336	42596.5	42596.510416666664	42596.520833333336	42596.53125	42596.541666666664	42596.552083333336	42596.5625	42596.572916666664	42596.583333333336	42596.59375	42596.604166666664	42596.614583333336	42596.625	42596.635416666664	42596.645833333336	42596.65625	42596.666666666664	42596.677083333336	42596.6875	42596.697916666664	42596.708333333336	42596.71875	42596.729166666664	42596.739583333336	42596.75	42596.760416666664	42596.770833333336	42596.78125	42596.791666666664	42596.802083333336	42596.8125	42596.822916666664	42596.833333333336	42596.84375	42596.854166666664	42596.864583333336	42596.875	42596.885416666664	42596.895833333336	42596.90625	42596.916666666664	42596.927083333336	42596.9375	42596.947916666664	42596.958333333336	42596.96875	42596.979166666664	42596.989583333336	42597	42597.010416666664	42597.020833333336	42597.03125	42597.041666666664	42597.052083333336	42597.0625	42597.072916666664	42597.083333333336	42597.09375	42597.104166666664	42597.114583333336	42597.125	42597.135416666664	42597.145833333336	42597.15625	42597.166666666664	42597.177083333336	42597.1875	42597.197916666664	42597.208333333336	42597.21875	42597.229166666664	42597.239583333336	42597.25	42597.260416666664	42597.270833333336	42597.28125	42597.291666666664	42597.302083333336	42597.3125	42597.322916666664	42597.333333333336	42597.34375	42597.354166666664	42597.364583333336	42597.375	42597.385416666664	42597.395833333336	42597.40625	42597.416666666664	42597.427083333336	42597.4375	42597.447916666664	42597.458333333336	42597.46875	42597.479166666664	42597.489583333336	42597.5	42597.510416666664	42597.520833333336	42597.53125	42597.541666666664	42597.552083333336	42597.5625	42597.572916666664	42597.583333333336	42597.59375	42597.604166666664	42597.614583333336	42597.625	42597.635416666664	42597.645833333336	42597.65625	42597.666666666664	42597.677083333336	42597.6875	42597.697916666664	42597.708333333336	42597.71875	42597.729166666664	42597.739583333336	42597.75	42597.760416666664	42597.770833333336	42597.78125	42597.791666666664	42597.802083333336	42597.8125	42597.822916666664	42597.833333333336	42597.84375	42597.854166666664	42597.864583333336	42597.875	42597.885416666664	42597.895833333336	42597.90625	42597.916666666664	42597.927083333336	42597.9375	42597.947916666664	42597.958333333336	42597.96875	42597.979166666664	42597.989583333336	42598	42598.010416666664	42598.020833333336	42598.03125	42598.041666666664	42598.052083333336	42598.0625	42598.072916666664	42598.083333333336	42598.09375	42598.104166666664	42598.114583333336	42598.125	42598.135416666664	42598.145833333336	42598.15625	42598.166666666664	42598.177083333336	42598.1875	42598.197916666664	42598.208333333336	42598.21875	42598.229166666664	42598.239583333336	42598.25	42598.260416666664	42598.270833333336	42598.28125	42598.291666666664	42598.302083333336	42598.3125	42598.322916666664	42598.333333333336	42598.34375	42598.354166666664	42598.364583333336	42598.375	42598.385416666664	42598.395833333336	42598.40625	42598.416666666664	42598.427083333336	42598.4375	42598.447916666664	42598.458333333336	42598.46875	42598.479166666664	42598.489583333336	42598.5	42598.510416666664	42598.520833333336	42598.53125	42598.541666666664	42598.552083333336	42598.5625	42598.572916666664	42598.583333333336	42598.59375	42598.604166666664	42598.614583333336	42598.625	42598.635416666664	42598.645833333336	42598.65625	42598.666666666664	42598.677083333336	42598.6875	42598.697916666664	42598.708333333336	42598.71875	42598.729166666664	42598.739583333336	42598.75	42598.760416666664	42598.770833333336	42598.78125	42598.791666666664	42598.802083333336	42598.8125	42598.822916666664	42598.833333333336	42598.84375	42598.854166666664	42598.864583333336	42598.875	42598.885416666664	42598.895833333336	42598.90625	42598.916666666664	42598.927083333336	42598.9375	42598.947916666664	42598.958333333336	42598.96875	42598.979166666664	42598.989583333336	42599	42599.010416666664	42599.020833333336	42599.03125	42599.041666666664	42599.052083333336	42599.0625	42599.072916666664	42599.083333333336	42599.09375	42599.104166666664	42599.114583333336	42599.125	42599.135416666664	42599.145833333336	42599.15625	42599.166666666664	42599.177083333336	42599.1875	42599.197916666664	42599.208333333336	42599.21875	42599.229166666664	42599.239583333336	42599.25	42599.260416666664	42599.270833333336	42599.28125	42599.291666666664	42599.302083333336	42599.3125	42599.322916666664	42599.333333333336	42599.34375	42599.354166666664	42599.364583333336	42599.375	42599.385416666664	42599.395833333336	42599.40625	42599.416666666664	42599.427083333336	42599.4375	42599.447916666664	42599.458333333336	42599.46875	42599.479166666664	42599.489583333336	42599.5	42599.510416666664	42599.520833333336	42599.53125	42599.541666666664	42599.552083333336	42599.5625	42599.572916666664	42599.583333333336	42599.59375	42599.604166666664	42599.614583333336	42599.625	42599.635416666664	42599.645833333336	42599.65625	42599.666666666664	42599.677083333336	42599.6875	42599.697916666664	42599.708333333336	42599.71875	42599.729166666664	42599.739583333336	42599.75	42599.760416666664	42599.770833333336	42599.78125	42599.791666666664	42599.802083333336	42599.8125	42599.822916666664	42599.833333333336	42599.84375	42599.854166666664	42599.864583333336	42599.875	42599.885416666664	42599.895833333336	42599.90625	42599.916666666664	42599.927083333336	42599.9375	42599.947916666664	42599.958333333336	42599.96875	42599.979166666664	42599.989583333336	42600	42600.010416666664	42600.020833333336	42600.03125	42600.041666666664	42600.052083333336	42600.0625	42600.072916666664	42600.083333333336	42600.09375	42600.104166666664	42600.114583333336	42600.125	42600.135416666664	42600.145833333336	42600.15625	42600.166666666664	42600.177083333336	42600.1875	42600.197916666664	42600.208333333336	42600.21875	42600.229166666664	42600.239583333336	42600.25	42600.260416666664	42600.270833333336	42600.28125	42600.291666666664	42600.302083333336	42600.3125	42600.322916666664	42600.333333333336	42600.34375	42600.354166666664	42600.364583333336	42600.375	42600.385416666664	42600.395833333336	42600.40625	42600.416666666664	42600.427083333336	42600.4375	42600.447916666664	42600.458333333336	42600.46875	42600.479166666664	42600.489583333336	42600.5	42600.510416666664	42600.520833333336	42600.53125	42600.541666666664	42600.552083333336	42600.5625	42600.572916666664	42600.583333333336	42600.59375	42600.604166666664	42600.614583333336	42600.625	42600.635416666664	42600.645833333336	42600.65625	42600.666666666664	42600.677083333336	42600.6875	42600.697916666664	42600.708333333336	42600.71875	42600.729166666664	42600.739583333336	42600.75	42600.760416666664	42600.770833333336	42600.78125	42600.791666666664	42600.802083333336	42600.8125	42600.822916666664	42600.833333333336	42600.84375	42600.854166666664	42600.864583333336	42600.875	42600.885416666664	42600.895833333336	42600.90625	42600.916666666664	42600.927083333336	42600.9375	42600.947916666664	42600.958333333336	42600.96875	42600.979166666664	42600.989583333336	42601	42601.010416666664	42601.020833333336	42601.03125	42601.041666666664	42601.052083333336	42601.0625	42601.072916666664	42601.083333333336	42601.09375	42601.104166666664	42601.114583333336	42601.125	42601.135416666664	42601.145833333336	42601.15625	42601.166666666664	42601.177083333336	42601.1875	42601.197916666664	42601.208333333336	42601.21875	42601.229166666664	42601.239583333336	42601.25	42601.260416666664	42601.270833333336	42601.28125	42601.291666666664	42601.302083333336	42601.3125	42601.322916666664	42601.333333333336	42601.34375	42601.354166666664	42601.364583333336	42601.375	42601.385416666664	42601.395833333336	42601.40625	42601.416666666664	42601.427083333336	42601.4375	42601.447916666664	42601.458333333336	42601.46875	42601.479166666664	42601.489583333336	42601.5	42601.510416666664	42601.520833333336	42601.53125	42601.541666666664	42601.552083333336	42601.5625	42601.572916666664	42601.583333333336	42601.59375	42601.604166666664	42601.614583333336	42601.625	42601.635416666664	42601.645833333336	42601.65625	42601.666666666664	42601.677083333336	42601.6875	42601.697916666664	42601.708333333336	42601.71875	42601.729166666664	42601.739583333336	42601.75	42601.760416666664	42601.770833333336	42601.78125	42601.791666666664	42601.802083333336	42601.8125	42601.822916666664	42601.833333333336	42601.84375	42601.854166666664	42601.864583333336	42601.875	42601.885416666664	42601.895833333336	42601.90625	42601.916666666664	42601.927083333336	42601.9375	42601.947916666664	42601.958333333336	42601.96875	42601.979166666664	42601.989583333336	42602	42602.010416666664	42602.020833333336	42602.03125	42602.041666666664	42602.052083333336	42602.0625	42602.072916666664	42602.083333333336	42602.09375	42602.104166666664	42602.114583333336	42602.125	42602.135416666664	42602.145833333336	42602.15625	42602.166666666664	42602.177083333336	42602.1875	42602.197916666664	42602.208333333336	42602.21875	42602.229166666664	42602.239583333336	42602.25	42602.260416666664	42602.270833333336	42602.28125	42602.291666666664	42602.302083333336	42602.3125	42602.322916666664	42602.333333333336	42602.34375	42602.354166666664	42602.364583333336	42602.375	42602.385416666664	42602.395833333336	42602.40625	42602.416666666664	42602.427083333336	42602.4375	42602.447916666664	42602.458333333336	42602.46875	42602.479166666664	42602.489583333336	42602.5	42602.510416666664	42602.520833333336	42602.53125	42602.541666666664	42602.552083333336	42602.5625	42602.572916666664	42602.583333333336	42602.59375	42602.604166666664	42602.614583333336	42602.625	42602.635416666664	42602.645833333336	42602.65625	42602.666666666664	42602.677083333336	42602.6875	42602.697916666664	42602.708333333336	42602.71875	42602.729166666664	42602.739583333336	42602.75	42602.760416666664	42602.770833333336	42602.78125	42602.791666666664	42602.802083333336	42602.8125	42602.822916666664	42602.833333333336	42602.84375	42602.854166666664	42602.864583333336	42602.875	42602.885416666664	42602.895833333336	42602.90625	42602.916666666664	42602.927083333336	42602.9375	42602.947916666664	42602.958333333336	42602.96875	42602.979166666664	42602.989583333336	42603	42603.010416666664	42603.020833333336	42603.03125	42603.041666666664	42603.052083333336	42603.0625	42603.072916666664	42603.083333333336	42603.09375	42603.104166666664	42603.114583333336	42603.125	42603.135416666664	42603.145833333336	42603.15625	42603.166666666664	42603.177083333336	42603.1875	42603.197916666664	42603.208333333336	42603.21875	42603.229166666664	42603.239583333336	42603.25	42603.260416666664	42603.270833333336	42603.28125	42603.291666666664	42603.302083333336	42603.3125	42603.322916666664	42603.333333333336	42603.34375	42603.354166666664	42603.364583333336	42603.375	42603.385416666664	42603.395833333336	42603.40625	42603.416666666664	42603.427083333336	42603.4375	42603.447916666664	42603.458333333336	42603.46875	42603.479166666664	42603.489583333336	42603.5	42603.510416666664	42603.520833333336	42603.53125	42603.541666666664	42603.552083333336	42603.5625	42603.572916666664	42603.583333333336	42603.59375	42603.604166666664	42603.614583333336	42603.625	42603.635416666664	42603.645833333336	42603.65625	42603.666666666664	42603.677083333336	42603.6875	42603.697916666664	42603.708333333336	42603.71875	42603.729166666664	42603.739583333336	42603.75	42603.760416666664	42603.770833333336	42603.78125	42603.791666666664	42603.802083333336	42603.8125	42603.822916666664	42603.833333333336	42603.84375	42603.854166666664	42603.864583333336	42603.875	42603.885416666664	42603.895833333336	42603.90625	42603.916666666664	42603.927083333336	42603.9375	42603.947916666664	42603.958333333336	42603.96875	42603.979166666664	42603.989583333336	42604	42604.010416666664	42604.020833333336	42604.03125	42604.041666666664	42604.052083333336	42604.0625	42604.072916666664	42604.083333333336	42604.09375	42604.104166666664	42604.114583333336	42604.125	42604.135416666664	42604.145833333336	42604.15625	42604.166666666664	42604.177083333336	42604.1875	42604.197916666664	42604.208333333336	42604.21875	42604.229166666664	42604.239583333336	42604.25	42604.260416666664	42604.270833333336	42604.28125	42604.291666666664	42604.302083333336	42604.3125	42604.322916666664	42604.333333333336	42604.34375	42604.354166666664	42604.364583333336	42604.375	42604.385416666664	42604.395833333336	42604.40625	42604.416666666664	42604.427083333336	42604.4375	42604.447916666664	42604.458333333336	42604.46875	42604.479166666664	42604.489583333336	42604.5	42604.510416666664	42604.520833333336	42604.53125	42604.541666666664	42604.552083333336	42604.5625	42604.572916666664	42604.583333333336	42604.59375	42604.604166666664	42604.614583333336	42604.625	42604.635416666664	42604.645833333336	42604.65625	42604.666666666664	42604.677083333336	42604.6875	42604.697916666664	42604.708333333336	42604.71875	42604.729166666664	42604.739583333336	42604.75	42604.760416666664	42604.770833333336	42604.78125	42604.791666666664	42604.802083333336	42604.8125	42604.822916666664	42604.833333333336	42604.84375	42604.854166666664	42604.864583333336	42604.875	42604.885416666664	42604.895833333336	42604.90625	42604.916666666664	42604.927083333336	42604.9375	42604.947916666664	42604.958333333336	42604.96875	42604.979166666664	42604.989583333336	42605	42605.010416666664	42605.020833333336	42605.03125	42605.041666666664	42605.052083333336	42605.0625	42605.072916666664	42605.083333333336	42605.09375	42605.104166666664	42605.114583333336	42605.125	42605.135416666664	42605.145833333336	42605.15625	42605.166666666664	42605.177083333336	42605.1875	42605.197916666664	42605.208333333336	42605.21875	42605.229166666664	42605.239583333336	42605.25	42605.260416666664	42605.270833333336	42605.28125	42605.291666666664	42605.302083333336	42605.3125	42605.322916666664	42605.333333333336	42605.34375	42605.354166666664	42605.364583333336	42605.375	42605.385416666664	42605.395833333336	42605.40625	42605.416666666664	42605.427083333336	42605.4375	42605.447916666664	42605.458333333336	42605.46875	42605.479166666664	42605.489583333336	42605.5	42605.510416666664	42605.520833333336	42605.53125	42605.541666666664	42605.552083333336	42605.5625	42605.572916666664	42605.583333333336	42605.59375	42605.604166666664	42605.614583333336	42605.625	42605.635416666664	42605.645833333336	42605.65625	42605.666666666664	42605.677083333336	42605.6875	42605.697916666664	42605.708333333336	42605.71875	42605.729166666664	42605.739583333336	42605.75	42605.760416666664	42605.770833333336	42605.78125	42605.791666666664	42605.802083333336	42605.8125	42605.822916666664	42605.833333333336	42605.84375	42605.854166666664	42605.864583333336	42605.875	42605.885416666664	42605.895833333336	42605.90625	42605.916666666664	42605.927083333336	42605.9375	42605.947916666664	42605.958333333336	42605.96875	42605.979166666664	42605.989583333336	42606	42606.010416666664	42606.020833333336	42606.03125	42606.041666666664	42606.052083333336	42606.0625	42606.072916666664	42606.083333333336	42606.09375	42606.104166666664	42606.114583333336	42606.125	42606.135416666664	42606.145833333336	42606.15625	42606.166666666664	42606.177083333336	42606.1875	42606.197916666664	42606.208333333336	42606.21875	42606.229166666664	42606.239583333336	42606.25	42606.260416666664	42606.270833333336	42606.28125	42606.291666666664	42606.302083333336	42606.3125	42606.322916666664	42606.333333333336	42606.34375	42606.354166666664	42606.364583333336	42606.375	42606.385416666664	42606.395833333336	42606.40625	42606.416666666664	42606.427083333336	42606.4375	42606.447916666664	42606.458333333336	42606.46875	42606.479166666664	42606.489583333336	42606.5	42606.510416666664	42606.520833333336	42606.53125	42606.541666666664	42606.552083333336	42606.5625	42606.572916666664	42606.583333333336	42606.59375	42606.604166666664	42606.614583333336	42606.625	42606.635416666664	42606.645833333336	42606.65625	42606.666666666664	42606.677083333336	42606.6875	42606.697916666664	42606.708333333336	42606.71875	42606.729166666664	42606.739583333336	42606.75	42606.760416666664	42606.770833333336	42606.78125	42606.791666666664	42606.802083333336	42606.8125	42606.822916666664	42606.833333333336	42606.84375	42606.854166666664	42606.864583333336	42606.875	42606.885416666664	42606.895833333336	42606.90625	42606.916666666664	42606.927083333336	42606.9375	42606.947916666664	42606.958333333336	42606.96875	42606.979166666664	42606.989583333336	42607	42607.010416666664	42607.020833333336	42607.03125	42607.041666666664	42607.052083333336	42607.0625	42607.072916666664	42607.083333333336	42607.09375	42607.104166666664	42607.114583333336	42607.125	42607.135416666664	42607.145833333336	42607.15625	42607.166666666664	42607.177083333336	42607.1875	42607.197916666664	42607.208333333336	42607.21875	42607.229166666664	42607.239583333336	42607.25	42607.260416666664	42607.270833333336	42607.28125	42607.291666666664	42607.302083333336	42607.3125	42607.322916666664	42607.333333333336	42607.34375	42607.354166666664	42607.364583333336	42607.375	42607.385416666664	42607.395833333336	42607.40625	42607.416666666664	42607.427083333336	42607.4375	42607.447916666664	42607.458333333336	42607.46875	42607.479166666664	42607.489583333336	42607.5	42607.510416666664	42607.520833333336	42607.53125	42607.541666666664	42607.552083333336	42607.5625	42607.572916666664	42607.583333333336	42607.59375	42607.604166666664	42607.614583333336	42607.625	42607.635416666664	42607.645833333336	42607.65625	42607.666666666664	42607.677083333336	42607.6875	42607.697916666664	42607.708333333336	42607.71875	42607.729166666664	42607.739583333336	42607.75	42607.760416666664	42607.770833333336	42607.78125	42607.791666666664	42607.802083333336	42607.8125	42607.822916666664	42607.833333333336	42607.84375	42607.854166666664	42607.864583333336	42607.875	42607.885416666664	42607.895833333336	42607.90625	42607.916666666664	42607.927083333336	42607.9375	42607.947916666664	42607.958333333336	42607.96875	42607.979166666664	42607.989583333336	42608	42608.010416666664	42608.020833333336	42608.03125	42608.041666666664	42608.052083333336	42608.0625	42608.072916666664	42608.083333333336	42608.09375	42608.104166666664	42608.114583333336	42608.125	42608.135416666664	42608.145833333336	42608.15625	42608.166666666664	42608.177083333336	42608.1875	42608.197916666664	42608.208333333336	42608.21875	42608.229166666664	42608.239583333336	42608.25	42608.260416666664	42608.270833333336	42608.28125	42608.291666666664	42608.302083333336	42608.3125	42608.322916666664	42608.333333333336	42608.34375	42608.354166666664	42608.364583333336	42608.375	42608.385416666664	42608.395833333336	42608.40625	42608.416666666664	42608.427083333336	42608.4375	42608.447916666664	42608.458333333336	42608.46875	42608.479166666664	42608.489583333336	42608.5	42608.510416666664	42608.520833333336	42608.53125	42608.541666666664	42608.552083333336	42608.5625	42608.572916666664	42608.583333333336	42608.59375	42608.604166666664	42608.614583333336	42608.625	42608.635416666664	42608.645833333336	42608.65625	42608.666666666664	42608.677083333336	42608.6875	42608.697916666664	42608.708333333336	42608.71875	42608.729166666664	42608.739583333336	42608.75	42608.760416666664	42608.770833333336	42608.78125	42608.791666666664	42608.802083333336	42608.8125	42608.822916666664	42608.833333333336	42608.84375	42608.854166666664	42608.864583333336	42608.875	42608.885416666664	42608.895833333336	42608.90625	42608.916666666664	42608.927083333336	42608.9375	42608.947916666664	42608.958333333336	42608.96875	42608.979166666664	42608.989583333336	42609	42609.010416666664	42609.020833333336	42609.03125	42609.041666666664	42609.052083333336	42609.0625	42609.072916666664	42609.083333333336	42609.09375	42609.104166666664	42609.114583333336	42609.125	42609.135416666664	42609.145833333336	42609.15625	42609.166666666664	42609.177083333336	42609.1875	42609.197916666664	42609.208333333336	42609.21875	42609.229166666664	42609.239583333336	42609.25	42609.260416666664	42609.270833333336	42609.28125	42609.291666666664	42609.302083333336	42609.3125	42609.322916666664	42609.333333333336	42609.34375	42609.354166666664	42609.364583333336	42609.375	42609.385416666664	42609.395833333336	42609.40625	42609.416666666664	42609.427083333336	42609.4375	42609.447916666664	42609.458333333336	42609.46875	42609.479166666664	42609.489583333336	42609.5	42609.510416666664	42609.520833333336	42609.53125	42609.541666666664	42609.552083333336	42609.5625	42609.572916666664	42609.583333333336	42609.59375	42609.604166666664	42609.614583333336	42609.625	42609.635416666664	42609.645833333336	42609.65625	42609.666666666664	42609.677083333336	42609.6875	42609.697916666664	42609.708333333336	42609.71875	42609.729166666664	42609.739583333336	42609.75	42609.760416666664	42609.770833333336	42609.78125	42609.791666666664	42609.802083333336	42609.8125	42609.822916666664	42609.833333333336	42609.84375	42609.854166666664	42609.864583333336	42609.875	42609.885416666664	42609.895833333336	42609.90625	42609.916666666664	42609.927083333336	42609.9375	42609.947916666664	42609.958333333336	42609.96875	42609.979166666664	42609.989583333336	42610	42610.010416666664	42610.020833333336	42610.03125	42610.041666666664	42610.052083333336	42610.0625	42610.072916666664	42610.083333333336	42610.09375	42610.104166666664	42610.114583333336	42610.125	42610.135416666664	42610.145833333336	42610.15625	42610.166666666664	42610.177083333336	42610.1875	42610.197916666664	42610.208333333336	42610.21875	42610.229166666664	42610.239583333336	42610.25	42610.260416666664	42610.270833333336	42610.28125	42610.291666666664	42610.302083333336	42610.3125	42610.322916666664	42610.333333333336	42610.34375	42610.354166666664	42610.364583333336	42610.375	42610.385416666664	42610.395833333336	42610.40625	42610.416666666664	42610.427083333336	42610.4375	42610.447916666664	42610.458333333336	42610.46875	42610.479166666664	42610.489583333336	42610.5	42610.510416666664	42610.520833333336	42610.53125	42610.541666666664	42610.552083333336	42610.5625	42610.572916666664	42610.583333333336	42610.59375	42610.604166666664	42610.614583333336	42610.625	42610.635416666664	42610.645833333336	42610.65625	42610.666666666664	42610.677083333336	42610.6875	42610.697916666664	42610.708333333336	42610.71875	42610.729166666664	42610.739583333336	42610.75	42610.760416666664	42610.770833333336	42610.78125	42610.791666666664	42610.802083333336	42610.8125	42610.822916666664	42610.833333333336	42610.84375	42610.854166666664	42610.864583333336	42610.875	42610.885416666664	42610.895833333336	42610.90625	42610.916666666664	42610.927083333336	42610.9375	42610.947916666664	42610.958333333336	42610.96875	42610.979166666664	42610.989583333336	42611	42611.010416666664	42611.020833333336	42611.03125	42611.041666666664	42611.052083333336	42611.0625	42611.072916666664	42611.083333333336	42611.09375	42611.104166666664	42611.114583333336	42611.125	42611.135416666664	42611.145833333336	42611.15625	42611.166666666664	42611.177083333336	42611.1875	42611.197916666664	42611.208333333336	42611.21875	42611.229166666664	42611.239583333336	42611.25	42611.260416666664	42611.270833333336	42611.28125	42611.291666666664	42611.302083333336	42611.3125	42611.322916666664	42611.333333333336	42611.34375	42611.354166666664	42611.364583333336	42611.375	42611.385416666664	42611.395833333336	42611.40625	42611.416666666664	42611.427083333336	42611.4375	42611.447916666664	42611.458333333336	42611.46875	5.59	5.33	5.14	Date
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Upper West Channel Site 2: August 22-29
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Middle West Channel: August 22-29
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Lower West Channel: August 22-29
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Upper West Channel: 2015 and 2016 DO Comparison
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Middle West Channel: 2015 and 2016 DO Comparison
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Lower West Channel: 2015 and 2016 DO Comparison
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From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY; Caleb Gaston
(caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Charlene Coleman (cheetahtrk@yahoo.com);
Chris Johnston (JohnstonWC@gmail.com); Chuck Hightower (hightocw@dhec.sc.gov); David Eargle
(eargleda@dhec.sc.gov); Dick Christie (dchristie@comporium.net); Frank_Henning@nps.gov; Fritz Rohde
(Fritz.Rohde@noaa.gov); Gerritt Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov); Hal
Beard (BeardH@dnr.sc.gov); Henry Mealing; J. Hagood Hamilton Jr. (jhamilton@scana.com); Jay Maher; Jim
Glover (gloverjb@dhec.sc.gov); Jon Durham (jondurham@bellsouth.net); Kelly Kirven; Ley, Amanda; Lorianne
Riggin (RigginL@dnr.sc.gov); Malcolm Leaphart (mwleapjr@att.net); Mark Caldwell (mark_caldwell@fws.gov);
Mel Jenkins (greenpalmetto@yahoo.com); Pace Wilber (Pace.Wilber@noaa.gov); QUATTLEBAUM, MILTON;
rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Ron
Ahle; Rusty Wenerick (weneriwr@dhec.sc.gov); Sam Stokes (stokess@dnr.sc.gov); Scott Castleberry
(castlews@dhec.sc.gov); Scott Harder; Shane Boring; STUTTS, BRANDON G; Tom McCoy
(thomas_mccoy@fws.gov); Wayne and Ginny Boland (wayneboland@bellsouth.net)

Subject: Final Downstream Fluctuation Flows Meeting Notes - 10/18/16
Date: Thursday, November 17, 2016 3:44:00 PM
Attachments: final_101816_Downstream Flow Meeting notes (WQFW RCG).pdf

Good afternoon,
 
Attached for your record are the final notes from the Downstream Fluctuation Flows meeting held

on October 18th.  These notes will also be available on the Project website at
www.parrfairfieldrelicense.com. 
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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ATTENDEES:      
 
Bill Argentieri (SCE&G)    Rusty Wenerick (SCDHEC)    
Ray Ammarell (SCE&G)    Gerrit Jobsis (American Rivers) 
Randy Mahan (SCE&G)    Charlene Coleman (American Whitewater) 
Caleb Gaston (SCANA)    Bill Stangler (Congaree Riverkeeper) 
Tom McCoy (USFWS) via phone   Henry Mealing (Kleinschmidt) 
Fritz Rohde (NOAA) via phone   Kelly Kirven (Kleinschmidt) 
Bill Marshall (SCDNR) 
Dick Christie (SCDNR) 
Ron Ahle (SCDNR)     
 
 
 
These notes are a summary of the major points presented during the meeting and are not intended 
to be a transcript or analysis of the meeting. 
 
Henry opened the meeting by reviewing the action items from the previous meeting.  He then gave 
a recap of the proposed operational changes that SCE&G will explore to control downstream 
fluctuation flows, including installation of a camera on crest gates 1 and 2, improvements on 
reservoir inventory control, generator upgrades, and instantaneous minimum flow.  SCE&G may 
evaluate inventory control improvements and generator upgrades by testing the inventory control 
first and generator upgrades when they are complete, approximately 10 years after the license is 
issued.   
 
The group then began to discuss the “14-day stabilization flows” that were first brought up at the 
previous RCG meeting.  Ray presented data showing inflow versus plant capacity from 2007 
through 2016.  Ray highlighted years where inflows were high and stabilization may not be 
possible.  When inflow is higher than plant capacity (4,800 cfs), SCE&G cannot control 
downstream flows.  Henry said that forecasting rain events is not always reliable, so it may be 
difficult to determine a block of time to target stabilization efforts.  Gerrit agreed and suggested 
targeting several different time periods for different species.  He also said that American Rivers 
envisions more of a naturalization instead of stabilization, where inflows equal outflows, instead of 
having a steady flow.  He would like to see natural flows in the river that fish have adapted to over 
time.  Ray pointed out that areas where inflow could equal outflow wouldn’t necessarily be 
naturalization, since projects located above Parr regulate flows as well. 
 
Ray then shows a graph that compares inflow versus outflow for the years 2012 and 2015.  In 2012, 
outflow varied some from inflow because of generation.  Dick said that when flows change from 
2,000 cfs inflow to 4,000 cfs outflow on a roughly weekly basis over the course of a month, this 
might be an opportunity to stabilize flows.  He believes this would have a positive impact on fish.  
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Gerrit said daily inflows in Ray’s graph don’t show hourly affects, where high spikes in flow are 
more common.  He said daily flows mute out hourly flows and hourly impacts of Fairfield should 
be considered.  In the 2015 graph, flows are lower and closer to the hydraulic capacity of the plant, 
therefore you don’t see the impacts of Fairfield as often.  When flows are lower, outflows match up 
to inflows more frequently.  The group looked at hourly flows from March 2012 and it was easy to 
discern when units were running, which show up as blocks of flow from generation.  Gerrit said that 
uncontrolled Enoree River and Tyger River flows and controlled flows from the Lockhart Project 
upstream of Parr are all entering the Broad River and that inflow to Parr has a regulated signature 
and Parr further modifies outflows.  Ray asked - with a regulated input and a regulated output, what 
is stabilization and what is realistic?  Ray said he believes the opportunity comes in when there are 
spikes from inventory spills and SCE&G can try to smooth those spikes out. 
 
Flow stabilization will only be practical and possible when inflow is between minimum flow and 
plant capacity.  When inflow is less than minimum flow, SCE&G must pass inflow.  When inflow 
is greater than plant capacity, spillage will occur.  However, spillage might be able to be adjusted so 
that less water is released over a longer period, keeping in mind Parr has very limited storage 
available to smooth out inflow. 
 
Henry said that through these meetings the goal is to develop a PME measure to put in the 
settlement agreement.  It would be best to create an adaptive management plan that can be adjusted 
after the license is issued if necessary, instead of developing something that would be included as a 
license article, which leaves little to no room for adjustment.  Henry said if SCE&G gets specific 
direction from the agencies, they may be able to test the stabilization during 2017. 
 
Gerrit said that the group is missing a big part of the stabilization idea.  It’s great to stabilize flows 
between inflow and plant capacity, but Parr and Fairfield combined create more issues than just Parr 
on its own.  The group looked at USGS data from the Carlisle, Alston, and Enoree gages.  Caleb 
said that some of the spikes are due to flows from Enoree that increase combined flows above plant 
capacity.  Gerrit said that operation of Fairfield causes spikes in flow which he believes impacts 
spawning.  Bill A. said some of these spikes will be controlled by giving control of the gates to 
operators.  When flows are above hydraulic capacity of Parr, there will be spikes in flow.  When 
flows are below hydraulic capacity of Parr, operators can control the gates to better control reservoir 
inventory.  They can also control gates to reduce the amount of water being spilled when Fairfield is 
operating.  Operators will be able to control the gates overnight, which is not currently possible.  
Henry explained further, saying the workers at the plant now set the gates at 3:00 pm and go home 
for the night.  Whatever happens, happens until they return the next morning and adjust the gates.  If 
operators are given control overnight, they can potentially reduce spikes in flow that may happen 
during that time.  After cameras are installed, this can be tested and an adaptive management plan 
can be developed.  SCE&G wants to make any changes they can to Parr and not have restrictions on 
Fairfield operations, since flexibility at Fairfield is very important for meeting system demands and 
operation of the nuclear plant. 
 
Gerrit said that during times of spawning, he would like to see Fairfield operated only for reserve, 
which would benefit the Broad River and the Congaree River.  Dick asked if it would be more 
beneficial to have a larger number of days where stabilization efforts are in place or a smaller 
number of days where Fairfield is operated for reserve purposes only.   
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The group split briefly to allow the stakeholders to have an internal discussion about what they 
would like to propose to SCE&G regarding downstream fluctuation flows.  The group came back 
with the following proposal for project operations to address Fairfield flow spikes: 
 


• Shortnose sturgeon spawning – for 14 days during the last two weeks in March (March 15-
March 31), SCE&G is being asked to greatly regulate or remove effects of FFPS operations 
(generating and pumping) from Parr Shoals dam discharge, however, FFPS may be used for 
reserve purposes and when project inflow is less than hydraulic capacity of Parr Shoals 
powerhouse.  SCE&G will determine how to address Fairfield effects. 
 


• Striped bass, American shad, and Robust redhorse (and other species) spawning – during 
April 1st-May 10th – establish two 7-day blocks, determined annually by a technical team.  
SCE&G is being asked to control discharge from Parr Shoals dam to match inflow.  During 
this period, FFPS may operate normally (generate and pump) to meet daily demands and 
reserve purposes without restrictions. 
 
 


The group agreed that fluctuations between 3,000 and 4,500 cfs are okay, since flows will attenuate 
as they move downstream.  For striped bass and other species, it is best to have two windows of 7 
days each where flows are controlled, with one window being early in the season and one being 
later in the season, to provide for a better chance of success.  Fritz said he would do some more 
investigation to verify if the shortnose sturgeon request is in line with NOAA guidelines.   
 
Caleb asked if this should be based on water temperature instead of calendar dates.  The group 
agreed that this is why developing an adaptive management plan will be best, so that changes can be 
made as necessary.  SCE&G will discuss this proposal internally and determine how and if they can 
possibly accomplish these requests. 
 
The meeting adjourned.  Action items from this meeting are listed below. 


 
  
 
 
ACTION ITEMS: 
 


• Kleinschmidt will provide meeting notes to the group. 
• Kleinschmidt will summarize the stakeholder requests and distribute to the group for 


verification. 
• SCE&G will discuss requests internally and let the RCG know what is possible. 







DOWNSTREAM FLUCTUATION FLOWS
WQFW TWC MEETING


OCTOBER 18, 2016
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AGENDA
• Review Action Items from 


previous meeting (August 17, 
2016)


• Review Proposed Operation 
Changes


• Discuss the “14 Day 
Stabilization Flow” – define 
expectations of the TWC for 
compliance
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Action Items from Previous Meeting
Action Item Status


Kleinschmidt will provide meeting notes to the group. 9/16/2016


Kleinschmidt will provide Alex P. with methodologies for the 
additional reach added to HEC-RAS model.


10/10/2016


Kleinschmidt will produce a table of FDC percentages for 
upgraded capacities using curves produced from the modeled 
Parr inflow dataset.


Delayed until 
Generator Upgrade 
Evaluation Results


Kleinschmidt will provide the model data to Alex Pellett. 10/10/2016


Kleinschmidt and SCE&G will explore ways to quantify and 
estimate improvements to downstream fluctuations through 
the proposed plant upgrades and gate operational changes.


Ongoing


Gerrit will provide study that shows sturgeon spawning on 
the tail end of a high flow event during the spring.
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Proposed Operational Changes
• Reservoir inventory control


• Camera on gates 1 and 2 to 
allow for better control of gates


• Potential generator upgrades


• Fisheries TWC developing an 
instantaneous minimum flow
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SCE&G Proposed Changes
• Inventory Management:  Working with System Control operators 


now to learn issues and try to reduce fluctuations.  Developing 
formal guidelines for operators may require a study period after 
license is issued.


• Camera/Control of Crest Gates: Could be implemented within one 
year of license issuance.


• Generator Upgrades:  Can likely be completed within 10 years of 
license issuance – investigating scope of upgrades Fall of 2016


• Testing:  Perform a multi-year test/study after license is issued to 
evaluate effect of changes:
– Inventory Control Improvements
– Generator Upgrade Improvements







14 Day Stabilization Flow
• Additional information on “14 Day Stabilization 


Flows” from TWC
• What are TWC expectations for measuring 


compliance?
• Can it be broken up into segments?


– What is the shortest time?
– Three “5 day” flows
– Two “7 day” flows


• Stabilization of flow based on a percentage, +/-
inflow
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Next Action Items
• Include in an MOU, Settlement Agreement, 


not a license article
• Adaptive Management Plan after the license is 


issued
– How do we evaluate?


• Test in 2017


17







From: Alison Jakupca
To: ADAMS, JOHN DANIEL; MCCARTHA, BRANDON; Kelly Kirven; Alex Pellett (PellettC@dnr.sc.gov); ARGENTIERI,

WILLIAM R; Bill Marshall (marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN,
AMY; btrump@scana.com; Caleb Gaston (caleb.gaston@scana.com); Charlene Coleman
(cheetahtrk@yahoo.com); Chuck Hightower (hightocw@dhec.sc.gov); Dick Christie (dchristie@comporium.net);
Edye Joyner; Erich Miarka (erich.miarka@gillscreekwatershed.org); Frank_Henning@nps.gov; Fritz Rohde
(Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov); Henry
Mealing; J. Hagood Hamilton Jr. (jhamilton@scana.com); Jay Maher; Jeff Carter (jmcarter00@sc.rr.com); Joe
Wojcicki; John Fantry (john@Fantrylaw.com); Jon Durham (jondurham@bellsouth.net); Karen Swank Kustafik
(kakustafik@columbiasc.net); Lorianne Riggin (RigginL@dnr.sc.gov); Malcolm Leaphart (mwleapjr@att.net);
Mark Davis; Merrill McGregor (merrillm@scccl.org); Pace Wilber (Pace.Wilber@noaa.gov);
rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Robert
Stroud (StroudR@dnr.sc.gov); Rusty Wenerick (weneriwr@dhec.sc.gov); Scott Collins (secollins@scana.com);
STUTTS, BRANDON G; tboozer@scana.com; Wayne and Ginny Boland (wayneboland@bellsouth.net); William
Hendrix (HendrixWB@dot.state.sc.us); Shane Boring; Stuart Greeter (sgreeter77@earthlink.net);
MMosley@scana.com

Subject: Final Recreation Use and Needs Study
Date: Friday, November 18, 2016 4:41:43 PM
Attachments: 2016-11-18 Final RUNS Report.pdf

2016-11-18 Draft RUNS Report.docx

Good Afternoon,
 
Attached you will find the final Recreation Use and Needs Study Report for the Parr Hydroelectric

Project Relicensing.  As discussed at our October 6th TWC meeting, we have performed an ADA
assessment of the Project recreation facilities.  This discussion has been added under Section 6.0 of
the report.  In addition to the Final Report (in PDF), I have attached a track-changed Word version so
that you can see what edits were made to the draft report.  Please let me know if you have any
questions.  Thank you and have a nice weekend, Alison
 
 
Alison Jakupca
Project Regulatory Coordinator

Office:  803 462 5628
Mobile: 864 906 4119
www.KleinschmidtGroup.com
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RECREATION USE AND NEEDS STUDY REPORT 
 


PARR HYDROELECTRIC PROJECT 
(FERC NO. 1894) 


 
SOUTH CAROLINA ELECTRIC & GAS COMPANY 


 


1.0 INTRODUCTION 


South Carolina Electric & Gas Company (“SCE&G”) is the Licensee of the Parr Hydroelectric 


Project (FERC No. 1894) (“Project”). The Project consists of the Parr Shoals Development 


(“Parr Development”) and the Fairfield Pumped Storage Development (“Fairfield 


Development”). Both Developments are located along the Broad River in Fairfield and 


Newberry counties, South Carolina. 


The Parr Development creates the Parr Reservoir along the Broad River. The Development 


consists of a 37-foot-high, 200-foot-long concrete gravity spillway dam with a powerhouse and 


generating units with a combined licensed capacity of 14.9 MW. The Parr Development operates 


in a modified run-of-river mode and normally operates to continuously pass Broad River flow. 


The 13-mile-long Parr Reservoir has a surface area of 4,400 acres at full pool and serves as the 


lower reservoir for pumped-storage operations. Recreation opportunities at Parr Reservoir 


include hunting, boating, fishing, hiking and picnicking opportunities. 


The Fairfield Development is located directly off of the Broad River and forms the 6,800-acre 


Monticello Reservoir, with four earthen dams. Monticello Reservoir serves as the upper reservoir 


and, as noted, Parr Reservoir serves as the lower reservoir for pumped storage operations. The 


Fairfield Development has a licensed capacity of 511.2 MW and is primarily used for peaking 


operations, reserve generation, and power usage. Recreation opportunities at Monticello 


Reservoir include hunting, boating, fishing, swimming, camping, hiking and picnicking 


opportunities. 


In addition to the Monticello and Parr Reservoirs, the Recreation Lake, which was constructed 


by SCE&G solely for recreational use, is located adjacent to Monticello Reservoir and has a 


surface area of 300 acres. The Recreation Lake is maintained at a stable water level and is not 


affected by the operation of the pumped storage facility. The Recreation Lake encompasses 
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approximately 10.2 miles of shoreline and offers opportunities for fishing, swimming and 


picnicking. 


Approximately 9,000 acres of land and water within the Project are part of the statewide Wildlife 


Management Area (“WMA”) Program, managed by the South Carolina Department of Natural 


Resources (“SCDNR”) (SCE&G, 2002). 


1.1 STUDY PURPOSE AND OBJECTIVES 


South Carolina Electric & Gas is currently in the process of obtaining a new federal operating 


license for the Project from the Federal Energy Regulatory Commission (“FERC”). This process 


involves cooperation and collaboration between SCE&G, as licensee, and a variety of 


stakeholders including state and federal resource agencies, state and local government, non-


governmental organizations (“NGOs”), and interested individuals. SCE&G has established 


several Resource Conservation Groups (“RCGs”) and Technical Working Committees 


(“TWCs”) composed of interested stakeholders with the objective of achieving consensus 


regarding the identification and proper treatment of these issues in the context of a new license. 


As part of this process, SCE&G performed an assessment of existing and future recreational use, 


opportunities, and needs for the Project. The assessment was designed to collect and provide 


information pertinent to the current and future availability and adequacy of SCE&G owned and 


managed recreation sites as well as specific informal recreation areas at Monticello Reservoir 


and Parr Reservoir. The overall study objective was to identify current and potential recreational 


use, opportunities, and needs at the Project by addressing the following goals and objectives: 


Goal 1: Characterize the existing recreational use of SCE&G’s recreation sites on Monticello 
Reservoir and Parr Reservoir. This was accomplished by focusing on the following 
objectives: 


i. Identifying recreation points, inventorying the services and facilities offered at 
each, and assessing the general condition of each site, including whether the 
site provides barrier free access. 


ii. Identifying the patterns of recreation use at each site (type, volume, and daily 
patterns of use). 


Goal 2: Characterize existing use of waterfowl areas (Broad River Waterfowl Area, Enoree River 
Waterfowl Area) and SCE&G recreation lands by hunters during designated hunting 
seasons. This was accomplished by focusing on the following objectives: 


i. Identifying the patterns of recreation use within the Project boundary (type, 
volume, and daily/seasonal patterns of use). 
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Goal 3: Identify future recreational needs relating to public recreation sites on Monticello 
Reservoir and Parr Reservoir. This was accomplished by focusing on the following 
objectives: 


i. Identifying existing recreation user needs and preferences, including 
perceptions of crowding at recreation sites. 


ii. Estimating future recreational use of existing recreation sites. 


iii. Identifying future needs for new recreation sites and facilities. 
 
 
1.2 STUDY DEVELOPMENT AND CONSULTATION 


Preceding submittal of the Pre-Application Document (“PAD”) for the Project, stakeholders 


requested additional information on the Project through the implementation of several studies, 


one of which was a Recreation Use and Needs Study (“RUNS”). At a meeting with the Lake and 


Land Management and Recreation RCG on October 16, 2013, stakeholders discussed the 


proposed draft RUNS Study Plan. The study plan was revised based on comments received at 


that meeting, and a finalized study plan was filed with the PAD on January 5, 2015. A copy of 


the study plan, along with meeting notes from the RCG meetings on February 19, 2013, and 


October 16, 2013, are included in Appendix A. This RUNS report provides the results of the 


study. 
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2.0 METHODOLOGY 


This section describes data collection and analysis efforts used for this study. Data collection 


focused on obtaining information related to existing public recreation sites and facilities owned 


by SCE&G1, estimating recreational use of those sites, and learning recreation user perceptions 


and site capacities. Analysis was performed to support study objectives, to characterize existing 


and potential future recreational use at SCE&G’s public access sites, and to assess future 


requirements necessary to support adequately, public recreational use of the Project resources. 


2.1 STUDY AREA 


Eleven recreation sites and informal recreation areas on Monticello Reservoir and Parr Reservoir 


were included in this assessment, with five on Monticello Reservoir and five on Parr Reservoir, 


and one, Enoree River Bridge Informal Access Area, upstream of Parr Reservoir and outside of 


the Project boundary. Table 1 summarizes the sites for which data was collected at each 


reservoir, which sites are considered Project recreation facilities, and the general type of data 


collected at each site. More specific and detailed descriptions of the data collection methods are 


provided in the following section. Figure 1 identifies the location of each recreation site for 


Monticello Reservoir and Parr Reservoir included in this study. 


TABLE 1 RECREATION SITES ASSESSED 


Recreation Sites  
and Informal Areas 


Parr 
Project 
Facility 


Site 
Inventory 


Vehicle 
Counts 


Exit 
Interviews 


Mail-in 
Surveys 


Spot 
Counts 


Monticello Reservoir            
Scenic Overlook (SCE&G-
maintained portion)       


Highway 215 Boat Ramp       
Highway 99 Boat Ramp       
Recreation Lake Access Area       
Highway 99 Informal Fishing 
Area       


        


Parr Reservoir       


Cannon’s Creek Public 
Access Area       


                                                 
1 At the request of the RCG, the RUNS also assessed recreation use at the Enoree River Bridge Informal Access 
Area, which is outside of the Project Boundary, and the Enoree and Broad River Waterfowl Areas which are within 
the Project boundary, but managed by South Carolina Department of Natural Resources. 
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Recreation Sites  
and Informal Areas 


Parr 
Project 
Facility 


Site 
Inventory 


Vehicle 
Counts 


Exit 
Interviews 


Mail-in 
Surveys 


Spot 
Counts 


Heller’s Creek Public Access 
Area       


Highway 34 Primitive Ramp       


Broad River Waterfowl Area       


Enoree River Waterfowl 
Area 


      


Enoree River Bridge 
Informal Access Area 


      


 
 
2.2 DATA COLLECTION 


A variety of data collection techniques were used to obtain the information necessary to meet the 


study objectives. Table 2 identifies the information collected to address each objective as well as 


the data collection methods. Primary data collection included site inventories, user counts, and 


use surveys (exit interviews). Secondary data included information from the U.S. Bureau of 


Census data, the South Carolina Statewide Comprehensive Outdoor Recreation Plan (SCORP), 


the South Carolina Recreation Participation & Preference Study, data provided by the South 


Carolina Department of Natural Resources (“SCDNR”) and other relevant, readily available 


literature. Additional input was obtained from the Lake & Land Management and Recreation 


RCG, Recreation TWC, and target "focus groups" offering “in the field” knowledge of the 


recreation resources and needs of the lake and river. 
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FIGURE 1 RECREATION FACILITIES AT PARR PROJECT 
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TABLE 2 RECREATION USE AND NEEDS STUDY OBJECTIVES AND EFFORTS 


Objectives Information Needed Source 


Goal 1:  Characterize existing recreational use of recreation sites on Monticello Reservoir and the Parr Reservoir 


Identify formal recreation sites, inventory the services and 
facilities offered at each, and assess the general condition 
and ADA compliance of each site 


• Physical inventory of all boat ramps, grills, 
shelters, restrooms, parking capacity, etc., at 
each site 


• General assessment of site condition to 
include maintenance, basic rehabilitation 
needs, etc. 


• Visitors’ assessment of site conditions 
• Identification of activities that occur at each 


site 
• ADA compliance assessment 


• Recreation Site Inventory 
• Survey of Recreation Site Users 


Identify the patterns of use at each site (type, volume, and 
daily patterns of use) 


• Utilize vehicle counts as an estimation of 
people 


• Estimate of number people/vehicle 
• Estimate of number vehicles/site 
• Parking capacity 


• Traffic Counter Data 
• Surveyor Counts of Vehicles at 


Recreation Sites 
• Survey of Recreation Site Users - 


number of people per vehicle and 
length of visit 


• Recreation Site Inventory - number 
of parking spaces 


• County data from Scenic Overlook 
 


Goal 2:  Characterize existing use of waterfowl areas (Broad River Waterfowl Area, Enoree River Waterfowl area) and SCE&G recreation lands by hunters 
during designated hunting seasons. 
Identify the patterns of use within the Project boundary 
(type, volume, and daily/seasonal patterns of use). 


• Estimate number of hunters/site or waterfowl 
area 


• Counts of Vehicles at Recreation 
Sites/waterfowl areas 


• Mail-in questionnaire specific to 
hunting use at the Project 


• SCDNR waterfowl use data 
• SCDNR hunting permit data 
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TABLE 2 RECREATION USE AND NEEDS STUDY OBJECTIVES AND EFFORTS (CONTINUED) 


Objectives Information Needed Source 
Goal 3:  Identify future recreational needs relating to public recreation sites on Monticello Reservoir and Parr Reservoir 
Identify existing user needs and preferences, including 
perceptions of crowding at recreation sites 
 


• User preferences and opinions of needs and 
crowding at sites 


• Condition assessment 


• Survey of Recreation Site Users 
• Recreation Site Inventory 


Estimate future recreational use of existing recreation sites • Current inventory and use data from Goals 1 
and 2 


• Population projections for the project area 
• Recreational use trends 


• Results of Goals 1 and 2 
• U.S. Bureau of Census Data 
• SC Division of Research & Statistics 


(Budget and Control Board) 
• SCORP, SC Recreation Participation 


& Preference Study, or other readily 
available literature 


Identify future needs for new recreation sites and facilities • Population projections 
• Recreation use trends 
• "focus group" (stakeholders) knowledge of 


recreation resources and needs 


• SC Div. of Research & Statistics 
• SCORP, SC Recreation Participation 


& Preference Study, Palmetto 
Conservation Foundation trail use 
data, or other literature  


• Recreation TWC and Lake and Land 
Management & Recreation RCG 
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2.2.1 STUDY SEASON 


Primary interview activities occurred during the April 1 through September 7 (Labor Day), 2015 


period. Additional interviews were conducted from February 1 through March 31, 2016, on the 


Monticello Reservoir in order to capture recreational activity on the reservoir during early 


crappie season. Specific targeted survey activities with mail-in surveys were implemented at 


both reservoirs during the migratory waterfowl seasons, including the Canada geese hunting 


season. The 2015 and 2016 waterfowl seasons extended as follows: 


• September 1- September 30, 2015:  Early Canada Geese Season 


• September 11- September 26, 2015:  Early Teal Season 


• November 21- November 28, 2015, December 12, 2015 - January 31, 2016:  Duck 
and Canada Geese Seasons 


• February 14- February 29, 2016:  Canada Geese Season 
 
 
2.2.2 RECREATION SITE INVENTORY 


Site inventories were completed at recreation sites on Monticello and Parr Reservoirs (see 


Table 1). Data on the types of activities supported, parking capacity, the type, number, and size 


of facilities (bathhouses/restrooms, boat ramps, picnic shelters and tables, etc.) were collected for 


each location. 


2.2.3 VEHICLE COUNTS 


Traffic counters were installed to record the number of vehicles entering and exiting the public 


recreation areas. Vehicle counts were conducted at ten2 study sites during the recreation season 


and at the five Monticello Reservoir recreation sites during the crappie season. The data collected 


was summarized by day type (weekdays, weekends, and holidays) for each site location. The 


traffic counters were configured to divide the number of vehicles counted by two, in order to 


account for the same vehicle entering and exiting the recreation site. Two access areas on 


Monticello Reservoir have two separate entrance/exit locations: the Highway 99 Informal 


Fishing Area, and the Highway 215 Boat Ramp. A traffic counter was installed at each 


entrance/exit location in order to count all vehicles entering or exiting the site. Vehicle counts 


provided by each counter were divided by two, consistent with the other recreation sites. 


                                                 
2 After communication with SCDNR, a vehicle counter was not placed at the Broad River Waterfowl Management 
Area, as it is a draw-hunt site and SCDNR is well-apprised of use at that site. 
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Additionally, the vehicle counts for both entrances/exits were added together to account for total 


vehicle use at that site. 


2.2.4 PUBLIC RECREATION AREA VISITOR EXIT INTERVIEWS 


The preferences and perceptions of people using SCE&G’s recreation sites and informal areas 


are important inputs in management decisions regarding the adequacy and availability of existing 


recreation sites. Information from recreation site users was obtained via onsite exit interviews 


during the prime recreation season at both the Monticello and Parr Reservoirs during April 1 


through September 7 (Labor Day), 2015. In addition, exit interviews were conducted during the 


crappie fishing seasons from February 1 through March 31, 2016, on Monticello Reservoir. 


The surveys were designed to collect user characteristics (origin, gender, age, number of people 


per vehicle, total group size, etc.), the type of land-based and water-based recreation activities 


being participated in, length of stay, perceptions of crowdedness, conditions of recreation sites, 


and additional recreation facility needs at the Project. Exit interviews were conducted at all five 


of the Monticello Reservoir sites, and at the Parr Reservoir, Cannon’s Creek and Heller’s Creek 


Public Access Areas. Surveys were not conducted at the remaining Parr Reservoir sites due to 


the seasonal usage of these areas or the rural and informal nature of these areas. 


Two survey versions were implemented, one for Monticello Reservoir and one for Parr 


Reservoir. The two survey versions were similar to each other and contained similar questions 


(see Appendix A). The survey was pre-tested in the field, prior to implementation. All survey 


clerks were trained as a means of quality control and were provided detailed information on the 


study purpose, schedule, data collection protocols and data sheet chain of custody, and direction 


on appropriate interviewing techniques and attire. Clerks were monitored regularly during the 


entire study period. 


A sampling plan was prepared in consultation with the TWC utilizing stratified random sampling 


to target conducting at least 30 days of interviewing at each recreation site. Sampling days 


included weekends, weekdays and holidays. Weekends were sampled at a greater rate than 


weekdays to account for the heavier use that typically occurs during those periods. All major 


national holidays that fell within the recreation season were included in the sampling plan (see 


Table 3). 
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TABLE 3 LIST OF HOLIDAYS INCLUDED IN THE 2015 RUNS  
EXIT INTERVIEW SAMPLING PLAN 


Date Holiday 
May 23, 2015 Saturday before Memorial Day 
May 24, 2015 Sunday before Memorial Day 
May 25, 2015 Memorial Day 
July 3, 2015 Friday before Independence Day 
July 4, 2015 Independence Day 
July 5, 2015 Sunday after Independence Day 
September 5, 2015 Saturday before Labor Day 
September 6, 2015 Sunday before Labor Day 
September 7, 2015 Labor Day 


 
 
A total of 710 surveys were distributed at the Project area, and a total of 681 useable surveys were 


completed. Interviewers provided an incentive of a floating keychain for survey respondents to 


complete the survey. Table 4 provides a summary of the response rates. 


TABLE 4 SURVEY RESPONSE RATES 


 Monticello Reservoir Parr Reservoir Total Project 
Total Number Attempted 480 230 710 
Individual did not speak English 8 1 9 
Refusals 18 2 20 
Total Number Completed 454 227 681 
Survey Response Rate 95% 99% 96% 


 
 
2.2.5 SPOT COUNTS 


Spot counts were conducted at the public recreation sites where the exit interviews were 


conducted once per interview period, concurrent with exit interview period. Information 


recorded during spot counts included: date, time, and weather; amount of vehicle and 


vehicle/trailer parking capacity in use; number and type of activities observed at the site; and 


state license plate data. Spot count data was used in parallel with traffic counter data to document 


the number of visitors and/or vehicles present at that visit and to characterize site use. 


2.2.6 WATERFOWL MANAGEMENT AREAS FOCUS GROUP AND SURVEYS 


Waterfowl hunting typically occurs during the fall and winter months outside of the typical 


recreation season. Waterfowl hunters represent a unique group of users whose preferences and 
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perceptions may differ from those using recreation sites during the summer months. Therefore, 


in order to capture the preferences and perceptions of waterfowl hunters a panel of waterfowl 


hunters were asked to serve as an expert panel, or focus group, to provide information about 


waterfowl hunting at the Project. 


SCE&G, in consultation with stakeholders, formed a Waterfowl Focus Group to aid in gathering 


this information, and conducted a focus group of waterfowl hunters in December of 2014. The 


focus group was comprised of 9 individuals, which included unaffiliated waterfowl hunters, 


Tyger Enoree River Alliance members, and SCDNR representatives. Similar to the recreation 


survey, the purpose of conducting the focus group of waterfowl hunters was to obtain 


information about: 


• hunting preferences to understand how waterfowl hunters use public access sites and 
areas in the Project area (identify access sites used, time and locations on the lake 
where hunting occurs); 


• waterfowl hunting seasonal trends and distribution of activities; 


• waterfowl hunting Project area preferences and needs to identify perceptions of the 
adequacy and condition of existing recreation sites and identify needs for additional 
public access for waterfowl hunting. 


 
In addition to this focus group, mail-in surveys similar to the access site survey were distributed 


at the Enoree River Waterfowl Area and on Parr and Monticello reservoirs during appropriate 


waterfowl hunting seasons. On Monticello Reservoir, mail-in surveys were distributed on 


vehicles parked at the Hwy 215 boat ramp and the Hwy 99 boat ramp during the Canada Geese 


hunting season. A total of 18 completed surveys were returned, with 6 individuals indicating that 


they were waterfowl hunting at the time the survey was distributed. On Parr Reservoir, mail-in 


surveys were distributed on vehicles parked at Heller’s and Cannon’s Creek Public Access Areas 


during Early Teal and Duck hunting seasons. A total of 43 completed surveys returned with 


40 individuals indicating that they were waterfowl hunting at the time the survey was distributed. 


Additionally, a survey box was placed at the Enoree River Waterfowl Area containing mail-in 


surveys. An unknown number of surveys were distributed at that site with only 1 completed 


survey returned. 
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2.3 ANALYSIS 


The following sections provide a description of the approach for estimating existing and future 


recreational use, recreation site capacity and use density percentages, and recreation needs. 


2.3.1 CURRENT RECREATIONAL USE ESTIMATES 


Estimates of recreation use were developed for weekdays, weekends, and holidays for each public 


access site at the Monticello and Parr Reservoirs utilizing the traffic counters and recreation site 


survey data. The reported estimates of recreation are presented in "recreation days". The FERC 


defines a recreation day as one visit by a person to a development for purposes of recreation 


during any 24-hour period3. The average number of people at each site within the morning and 


afternoon periods were estimated within each day type and converted to a daily estimate. Daily 


estimates for each day type were expanded to represent the study period and summed for a total 


estimate for each recreation site. Recreational use data at the Enoree River and Broad River 


waterfowl areas was provided by SCDNR, including annual use estimate and harvest data. 


2.3.2 FUTURE RECREATIONAL USE ESTIMATES 


Estimated projections of future recreation use at Monticello Reservoir and Parr Reservoir were 


developed using the average annual increase in population growth over the past 10 years, as 


reported by the Census Bureau or the State Division of Research and Statistics, for Newberry, 


Fairfield and Richland counties4. The estimates were augmented with discussion of trends 


reported in the SCORP (2014) and the SC Recreation Participation & Preference Study (2005). 


Estimated projections are provided in 5 year intervals for the anticipated term of the license up to 


50 years into the future (through year 2070). 


While it is acknowledged that future changes in the supply of recreation resources, either in their 


quantity, accessibility, and/or quality may influence future demand and use, the demand analysis 


undertaken for this study does not attempt to predict what these future changes might consist of 


or how they might specifically affect levels of use at Project facilities. Therefore, the demand 


                                                 
3 Recreation use estimates are provided in recreation days, which the Federal Energy Regulatory Commission 
(FERC) defines as “each visit by a person to a development for recreational purposes during any portion of a 24- 
hour period.” Providing use estimates in this fashion allows for comparisons between sites, as well as between 
FERC projects around the country. 
4 Although Richland County is not within the FERC Project boundary, it is believed that a significant number of 
those who recreate at the Project reside within Richland County. 
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analysis results should be viewed as a general, data supported projection of potential future 


recreation pressure developed for planning purposes only. 


2.3.3 RECREATION SITE CAPACITY 


For purposes of this study, the carrying capacity for a recreation site is defined as the number of 


vehicles and boat trailers that can be parked at a recreation site at one time, based on the number 


of available parking spaces associated with each site. For paved parking areas, capacity was 


estimated by counting the number of designated parking spaces available at the recreation site. 


For gravel parking areas, the number of available parking spaces for each recreation site was 


estimated by measuring the area (sq. ft.) available for parking and estimating the number of 


vehicles that could be parked at the location, if optimal space were utilized. These estimates were 


based on parking capacity standards for vehicle length, width, and available turn around space. 


2.3.4 RECREATION SITE USE DENSITY 


The use density of recreation sites was estimated by comparing the estimated peak number of 


vehicles at the sites during a specific time period with the available parking capacity for the 


recreation sites. Use densities were calculated for the sites at which a survey clerk was present, 


as the other necessary data input (i.e. initial spot count and average length of stay) was gathered 


through clerk data and exit interviews. One weekend day and one week day per month was 


randomly selected from the sampling period for each site at which a clerk performed exit 


interviews. Recreation capacity should be considered for typical weekday and weekend use in 


management and site design decisions. Therefore, holidays were not used to estimate recreation 


site use density as they are regarded as special circumstances, with use levels that are 


experienced only a few times a year. 


Recreation clerk spot count data was used to determine the amount of vehicles occupying spaces 


at the start of a shift. The total number of vehicles entering a site per hour during a shift was 


obtained from traffic counters. The average trip length in hours (from survey results) was used to 


estimate the length of time vehicles were occupying spaces at each site. For example, if the 


average length of stay was 3 hours, vehicles entering the site at 1:00 pm were assumed to remain 


at the site and exit at 4:00 pm. Total hourly vehicle counts from the initial spot count and from 


traffic counters were then estimated for each hour during the selected sample day for each site. 


The maximum number of vehicles at the site at a given time (peak hour) was then derived from 
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the totals. The maximum number of vehicles was then divided by the parking capacity to provide 


an estimated use density for each site. 


It should be noted that use density should be considered an over-estimate, as traffic counter data 


also includes those individuals that drive through the site, but do not stay to recreate. Moreover, 


vehicles observed by clerks performing initial spot counts at the beginning of their shift were 


assumed to have stayed for the entire average length of stay estimated for the site. Therefore, this 


should also be considered an over-estimate as these vehicles may have departed soon after the 


initial count. 


An example of how this analysis was performed is shown in Table 5, and explained as follows. 


Fictitious numbers are used for this explanation. Suppose a recreation site had 250 parking 


spaces, and survey results show that people using that site spent an average of 3 hours there. 


Initial spot count data indicated that there were 24 vehicles parked at the site when the clerk 


arrived. If 56 vehicles arrive from 7:00 to 8:00 AM, 50 arrive from 8:00 AM to 9:00 AM, and 64 


arrive from 9:00 AM to 10:00 AM, then the parking area would be at 78 percent capacity until 


the first vehicle departed around 10:00 AM. If 56 additional vehicles arrive before 10:00 AM, 


then there may not be enough parking spaces (capacity) to accommodate demand (number of 


vehicles). 


  







 


 
NOVEMBER 2016 2-13  


TABLE 5 HYPOTHETICAL CALCULATION OF ESTIMATED AVERAGE DEMAND FOR 
PARKING SPACES 


Methods Example Calculation 
On average, length of 
time that individuals 
spend at the 
recreation site 


Average Length of Stay  3 hours  
 


Vehicle counts by 
hour from spot count 
and traffic counter for 
recreation clerk shift 


 


Initial Spot Count: 24 at 7 AM (assume vehicles stay the 3 
hour length of stay) 
56 vehicles traffic counter from 7:00 AM to 8:00 AM 
50 vehicles traffic counter from 8:00 AM to 9:00 AM 
64 vehicles traffic counter from 9:00 AM to 10:00 AM 
48 vehicles traffic counter from 10:00 AM to 11:00 AM 
62 vehicles traffic counter from 11:00 AM to 12:00 PM 
50 vehicles traffic counter from 12:00 PM to 1:00 PM 
 


Vehicle counts are 
summed across the 
average length of stay 


Vehicles at the site from 7:00 AM to 10:00 AM = 
24+56+50+64=194 
Vehicles at the site from 8:00 AM to 11:00 AM = 
50+64+48=162 
Vehicles at the site from 9:00 AM to 12:00 PM = 
64+48+62=174 
Vehicles at the site from 10:00 AM to 1:00 PM = 
48+62+50=160 
Vehicles at the site from 11:00 AM to 2:00 PM = 
62+50+50=162 
Vehicles at the site from 12:00 AM to 3:00 PM = 
50+50+50=150 
Vehicles begin departing at 10:00 AM, resulting in a 
maximum estimate of 194 vehicles at the recreation site. 
 


Ratio of maximum 
vehicles at site to 
parking capacity 


Site parking capacity = 250 spaces 
Maximum vehicles = 194 
Capacity at which the site is used = 194/250 = 78% 
 


 
 
2.3.5 RECREATION NEEDS ASSESSMENT 


The need for recreation and site development or modification of existing recreation resources 


will be assessed based on the inventory, condition, capacity, and exit interview survey results. 


The needs assessment will focus on the existing condition and user opinions of recreation sites, 


whether a particular site provides "barrier free" access, and the ability of sites to meet current and 


anticipated future recreation demand pressures. Consideration will also be given to site 


opportunities and constraints, as well as support facilities such as signage and maintenance. The 







 


 
NOVEMBER 2016 2-14  


need for new recreational sites and facilities will be determined through assessment of the 


information collected and summarized within this report and the input of stakeholders on the 


Recreation and Lake & Land Management RCG. Final protection mitigation and enhancement 


measures relating to recreation resources will be included in a Settlement Agreement and 


proposed Recreation Management Plan. 
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3.0 RECREATION RESOURCES 


This section provides an overview of regional recreational resources available in the Project 


vicinity. Additionally, detailed information is summarized regarding the recreation facilities 


located at Parr and Monticello reservoirs included in this study. 


3.1 REGIONAL RECREATION RESOURCES 


The Project is located within Newberry and Fairfield Counties and situated in the Piedmont 


Region of South Carolina. The Piedmont Region is the largest geographic region in the State and 


is home to Kings Mountain National Military Park, Sumter National Forest, and major tourist 


attractions such as Lake Keowee, Lake Hartwell, Lake Wylie, the Catawba River, and the Saluda 


River (StudySC.org, 2014). The Project is not located on a designated wild and scenic river 


segment. In addition, no Project lands are being considered for inclusion in the National Trails 


System or as a Wilderness Area. 


Regionally and nationally recognized recreation opportunities within the Project vicinity include 


Dreher Island State Park, Chester State Park, Kings Mountain National Military Park, Sumter 


National Forest, Lake Greenwood State Park, and Lake Wateree State Park. These areas provide 


opportunities for hunting, boating, fishing, hiking, picnicking, swimming, and camping in the 


Project vicinity (StudySC.org, 2014). 


Sumter National Forest is a 371,000-acre national forest providing walking, riding, and camping 


opportunities. Lake Greenwood State Park provides access to the 11,400-acre Lake Greenwood 


along the southwestern border of Newberry County with several miles of shoreline and public 


access. Lake Wateree State Park is a 72-acre state park containing outdoor and water-oriented 


facilities, a campground, picnic areas, and a boat ramp. Lynch’s Woods Park is a 260-acre 


woodland area in the city of Newberry which has 7.5 miles of hiking and biking trails, 3.5 miles 


of equestrian trails, a primitive camp site, and picnic tables. Lake Monticello Park is a 25-acre 


park containing tennis courts, ball field, basketball court, picnic facilities, fishing pier, and 


walking trail. 


Lake Murray is a 79.5 square-mile hydropower reservoir located in Newberry, Saluda, Lexington 


and Richland Counties. Lake Murray supports numerous on-water recreation opportunities 


through 15 public access sites situated around the reservoir. Lake Murray also hosts several 
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national and local fishing tournaments. The lower Saluda River, which extends 10 miles 


downstream of the Lake Murray Dam, supports an active recreational fishery and provides a 


variety of paddling experiences, from flatwater to whitewater. 


Fairfield and Newberry Counties encompass several municipal recreation areas. Fairfield County 


has 16 public parks and recreation facilities encompassing approximately 90 acres, and 


Newberry County has 45 public parks and recreation facilities encompassing more than 


530 acres. These facilities (Table 6) provide the following amenities: playgrounds, picnic areas, 


softball fields, horseback riding, hand-carried and trailered boat launches, basketball courts, 


swimming pools, birding and wildlife watching opportunities, and multi-use trails that support 


hiking. 


TABLE 6 RECREATION FACILITIES IN FAIRFIELD AND NEWBERRY COUNTIES 


Fairfield County Newberry County 
Lake Monticello Brick House Recreation Area 
Feasterville Mini Park Broad River Canoe Access 
Mitford Mini Park Cannon's Creek Public Access Area 
Sheldon Mini Park Dreher Island State Park 
Eunice Shelton Trail Heller’s Creek Access Area 
Adger Park Little Mountain Reunion Park 
Blair Park/Willie Lee Recreation Center Lynch's Woods Park 
Garden St. Park Peak-to-Prosperity Rail Trail 
Middle Six Mini Park Wells Japanese Garden 
Chappelltown Mini Park Little Mountain Explorer Bicycling Route 
Centerville Mini Park  


Horeb Glenn Park  


Alton Trail  


Fortunes Spring Park  
 
 
The South Carolina State Comprehensive Outdoor Recreation Plan (SCORP) provides 


information on the supply and demand for outdoor recreation facilities in South Carolina, creates 


policies for meeting that demand, and to qualify South Carolina for funding from the federal 


Land and Water Conservation Fund (LWCF) for acquiring or developing lands for public 


outdoor recreation (SCPRT 2008). The SCORP offers no recommendations specific to the 
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Project, but the recreation goals outlined in the SCORP may be applied by governments at the 


state, county, or municipal levels, including Newberry and Fairfield Counties and the city of 


Newberry. The following goals of the SCORP may be relevant to the Project: promote the state’s 


tourist attractions; provide for the preservation and perpetuation of South Carolina’s rich 


historical heritage; lease or convey lands to local governments for parks and recreation facilities; 


and, study the state’s park and outdoor recreational resources and facilities, the current and 


projected needs for these resources, and the extent to which these needs are being met (SCPRT, 


2008). 


3.2 PROJECT AREA RECREATION RESOURCES 


SCE&G permits public use of the Project land and waters for recreation. Monticello and Parr 


Reservoirs are popular recreational sites in western Fairfield County. SCE&G maintains eight 


public access sites on Monticello and Parr reservoirs that are considered Project recreational 


facilities. Sites are not regularly staffed, but are frequented by managing personnel and/or law 


enforcement to check on site and safety conditions. Table 7 lists recreation sites and associated 


facilities provided at these sites at Monticello and Parr Reservoirs. The location of these sites are 


shown in Figure 1. 


On the Monticello Reservoir, Project recreation access sites include the Scenic Overlook, the 


Highway 215 Boat Ramp, the Highway 99 Public Access Area, the Recreation Lake Access 


Area, and the Highway 99 Informal Fishing Area. Monticello Reservoir recreation sites provide 


boating and fishing access and scenic viewing opportunities. The Scenic Overlook is managed in 


conjunction with the Fairfield County Recreation Commission, and includes a multiple-use 


recreational area at Monticello Reservoir, that includes a scenic overlook, baseball field, tennis 


courts, basketball court, picnic facilities, and fishing facilities. The Highway 99 Informal Fishing 


Area is available for bank fishing only. 


On the Parr Reservoir, three boat launch access facilities are provided by SCE&G. Cannon’s 


Creek and Heller’s Creek provide boat launches, courtesy docks, and picnic facilities. The 


Highway 34 Primitive Ramp provides primitive boat access to the upper portions of Parr 


Reservoir. Additionally, two waterfowl management areas, the Broad River and the Enoree 


River waterfowl areas were included in this study. These facilities provide public waterfowl 


hunting access and are under management jurisdiction of SCDNR under its WMA Program. 
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These waterfowl areas are located within the Project boundary adjacent to the Parr Reservoir 


(Broad River Waterfowl Sub-impoundment) and the Enoree River (Enoree River Waterfowl 


Sub-impoundment). The RCG also requested that the study include collecting use information 


for the Enoree River Bridge Informal Access area which is located outside of the Project 


boundary, on U.S. Forest Service lands. 
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TABLE 7 PUBLIC RECREATION SITE INVENTORY SUMMARY FOR MONTICELLO AND PARR RESERVOIRS 
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Monticello Reservoir                                      
Scenic Overlook $0   5 12   1       1 100    Partial Partial 


Highway 215 Boat Ramp $0   1 2           2 1 30        


Highway 99 Public 
Access Area $0   2 5 1        3 1 80        


Recreation Lake Access 
Area $0   2 26 7 0.3     1   105        


Highway 99 Informal 
Fishing Area $0             20      


TOTALS $0    10 45 8 1.3       6 3 335       


                    
Parr Reservoir                                     


Cannon’s Creek Public 
Access Area $0   2 2 1        1  30       


Heller’s Creek Public 
Access Area $0   2 2           1   25        


Highway 34 Primitive 
Ramp $0                 1   5         


TOTALS $0    4 4 1        3  60         
a Although a recreation site may not be entirely ADA-compliant, this column indicates that the facility provides some level of barrier free amenities. Barrier free access at 
Project recreation sites is discussed further in Section 6.0. 
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3.2.1 PROJECT RECREATION FACILITIES - MONTICELLO RESERVOIR 


SCENIC OVERLOOK 


 
PHOTO 1 SCENIC OVERLOOK 
 
Scenic Overlook Park (Photo 1) is located on the eastern shore of the reservoir and can be 


accessed from Highway 215. This is a day use site, managed in conjunction with Fairfield 


County. The site is designed primarily for swimming, dock fishing, bank fishing, and picnicking. 


The site provides parking for up to 100 vehicles. The facility also offers 5 picnic shelters, 


12 picnic tables, ADA-compliant restrooms, a playground area, and a 1-mile-long hiking trail. 


The site is unstaffed and free to visitors year round. 


Based on a scale of 1 to 5, with 5 being excellent, 2015 exit interview survey respondents rated 


the overall site condition of the Scenic Overlook Park as 4.42 (n=132). 


HIGHWAY 215 BOAT RAMP 


 
PHOTO 2 HIGHWAY 215 BOAT RAMP 
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The Highway 215 Boat Ramp (Photo 2) is located on the eastern side of the reservoir, off of 


Highway 215. The site is primarily used as a boat launch, and offers a dock and two boat ramps. 


There are 30 parking spaces for vehicles with trailers. The site also provides a picnic shelter with 


two tables. There are no restrooms at the site. The site is unstaffed, and use of the boat ramp is 


free to visitors year round. 


Based on a scale of 1 to 5, with 5 being excellent, 2015 exit interview survey respondents rated 


the overall site condition of the Highway 215 Boat Ramp as 4.44 (n=134). 


HIGHWAY 99 PUBLIC ACCESS AREA 


 
PHOTO 3 HIGHWAY 99 PUBLIC ACCESS AREA 
 
The Highway 99 Public Access Area (Photo 3) is a medium sized recreation area that is open for 


both day use and primitive tent camping. It is located on the northern side of the reservoir off of 


Highway 99. The site is primarily used as a boat launch, and also provides opportunities for 


primitive tent camping, picnicking, bank fishing, and boating. The site offers three boat ramps 


and one dock, as well as 80 parking spaces for vehicles with trailers. The site also provides 


restrooms, two picnic shelters, five picnic tables, and one grill. The area is unstaffed and access 


is free to visitors year round. 


Based on a scale of 1 to 5, with 5 being excellent, 2015 exit interview survey respondents rated 


the overall site condition of the Highway 99 Public Access Area as 4.17 (n=104). 
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RECREATION LAKE ACCESS AREA 


 
PHOTO 4 RECREATION LAKE ACCESS AREA 
 
The Recreation Lake Access Area (Photo 4) is adjacent to Lake Monticello, off of Highway 99. 


The site provides a boat launch that is open year-round and a beach area that is open from 


April 1 to September 30. The site provides a total of 2 picnic shelters, 26 tables, and 7 grills. 


There is a 0.3-mile-long hiking trail at the beach area, as well. The beach area provides a gravel 


parking area for approximately 95 vehicles, including designated ADA parking spaces (although 


unpaved). The boat launch provides parking for up to 10 vehicles with trailers. Restrooms are 


provided at both the beach area and the boat launch. Both areas are unstaffed and free to visitors. 


Based on a scale of 1 to 5, with 5 being excellent, the average survey response rating the overall 


condition of the site was 4.0 (n=61). 


HWY 99 INFORMAL FISHING AREA 


 
PHOTO 5 HIGHWAY 99 INFORMAL FISHING AREA 
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The Highway 99 Informal Fishing Area (Photo 5) is located on the north side of the reservoir, off 


of Highway 99. This small, day use recreation site is primarily designed for bank fishing. 


Swimming is prohibited at this site and there are no tables or other amenities. The site provides 


parking for up to 20 vehicles, as well as shoreline access for bank fishing. There are no fees at 


this site and it is open year round to visitors. 


Based on a scale of 1 to 5, with 5 being excellent, 2015 exit interview survey respondents rated 


the overall site condition of the Highway 99 Informal Fishing Area as 4.24 (n=21). 


3.2.2 PROJECT RECREATION FACILITIES - PARR RESERVOIR 


CANNON'S CREEK PUBLIC ACCESS AREA 


 
PHOTO 6 CANNON’S CREEK PUBLIC ACCESS AREA 
 
Cannon’s Creek Public Access Area (Photo 6) is located on the western side of Parr Reservoir 


off of Broad River Road. This site provides one boat launch, as well as amenities that include 


two shelters, two tables, a grill, and restrooms. There are parking spaces for up to 30 vehicles 


with trailers. Primitive camping is allowed at this site. 


Based on a scale of 1 to 5, with 5 being excellent, 2015 exit interview survey respondents rated 


the overall site condition of this site as 3.95 (n=146). 
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HELLER'S CREEK PUBLIC ACCESS AREA 


 
PHOTO 7 HELLER’S CREEK PUBLIC ACCESS AREA 
 
Heller’s Creek Public Access Area (Photo 7) is located on the western side of Parr reservoir, off 


of Broad River Road. This site provides one boat launch, as well as amenities that include two 


picnic shelters, two tables, and restrooms. There are parking spaces for up to 25 vehicles with 


trailers. Primitive camping is allowed at this site. The site is unstaffed and open year round to 


visitors with no fees required. 


Based on a scale of 1 to 5, with 5 being excellent, 2015 exit interview survey respondents rated 


the overall site condition of this site as 3.81 (n=80). 


HIGHWAY 34 PRIMITIVE RAMP 


 
PHOTO 8 HIGHWAY 34 PRIMITIVE RAMP 
 
The Highway 34 Primitive Ramp (Photo 8) provides a gravel/earthen boat ramp and parking for 


up to five vehicles. The site provides boaters and shoreline anglers with access to the Broad 
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River at the upper end of Parr Reservoir. Primitive camping is also permitted at the site. There 


are no fees at this site and it is open year round. 


A site condition rating is not available for the Highway 34 Primitive Ramp, as exit interviews 


were not conducted at this site. 


BROAD RIVER WATERFOWL MANAGEMENT AREA 


The Broad River Waterfowl Management Area is a Category I waterfowl area, meaning hunts 


are conducted on selected Saturdays during the waterfowl season, with hunters having been 


selected by the SCDNR through a lottery system. This site is closed to the public during 


waterfowl season, and it is open to the public from February 2 through October 31. Recreation 


opportunities outside of waterfowl season include bird watching, bank fishing, deer hunting, and 


small game hunting. 


ENOREE RIVER WATERFOWL MANAGEMENT AREA 


The Enoree River Waterfowl Management Area is a category II hunting area, meaning it is open 


to the general public for waterfowl hunting. Waterfowl hunting is permitted on Saturdays until 


12 p.m. during the hunting season. Outside of the waterfowl season, the area is open to visitors 


for activities including bird watching, deer hunting, and small game hunting. 


3.2.3 NON-PROJECT ACCESS AREAS 


ENOREE RIVER BRIDGE INFORMAL ACCESS AREA 


 
PHOTO 9 ENOREE RIVER BRIDGE INFORMAL ACCESS AREA 
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At the request of the RCG, a traffic counter was placed at the Enoree River Bridge Informal 


Access Area. This area is located on U.S. Forest Service lands, outside of the Project boundary. 


The Project boundary extends to the high water mark in the vicinity of this access area. This site 


provides a primitive ramp, used primarily for small watercraft access to the Enoree River. 
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4.0 CHARACTERIZATION OF EXISTING RECREATION USE 


The following sections characterize the existing recreation use at public access sites on 


Monticello Reservoir and Parr Reservoir during the study season. This section summarizes 


visitor characteristics at the recreation sites, as well as the patterns of recreational use at the sites 


including type of recreation activity. 


4.1 PUBLIC ACCESS SITE USERS 


Knowledge of who is using Project sites and why they are using them can be useful in 


understanding future needs and how best to accommodate them. In this section, the 


characteristics of public access site users and their reasons for recreating at the Project are 


described. 


4.1.1 MONTICELLO RESERVOIR 


Of the individuals interviewed at Monticello Reservoir sites, the majority were male (72 percent) 


and the average age was 48. Almost all of the visitors were from South Carolina (97 percent) 


with a large representation from the surrounding four (Fairfield, Lexington, Newberry and 


Richland) counties and the Columbia area (18 percent). Of those respondents interviewed, less 


than 2 percent indicated they owned a permanent or seasonal lakefront residence on Monticello. 


In terms of why visitors chose to recreate at Monticello Reservoir, 17 percent indicated it was 


close to home, 15 percent indicated they visited the site to go fishing, and others indicated that 


the easy access and facilities were a motivating factor for recreating at the Reservoir. In addition, 


many visitors stated that it provided a place to recreate with friends and family. 


Table 8 provides a summary of visitor characteristics at the recreation sites where visitor 


interviews were conducted. The average party size of visitors interviewed at Monticello sites was 


2.7 visitors, with 2.3 being the average number of people in a vehicle when visiting the sites. The 


average length of stay was about 3 hours 20 minutes, with the Scenic Overlook having the 


shortest length of stay per visit and the two boat ramp access areas having the longest, at 5 hours 


for the average length of stay. 
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TABLE 8 SUMMARY OF VISITOR CHARACTERISTICS AT MONTICELLO RESERVOIR SITES 


Site Name  Age 


Number of 
People in 
Vehicle 


Party 
Size 


Length of 
Stay 


Scenic Overlook  Mean 47 2.59 3.06 0:56:48 
Median 49 2.00 2.00 0:15:00 
N 131 93 132 132 


Highway 215 Boat Ramp Mean 51 2.23 2.26 4:50:36 
Median 53 2.00 2.00 4:26:00 
N 134 107 134 133 


Highway 99 Boat Ramp Mean 48 2.05 2.69 4:53:34 
Median 49 2.00 3.00 4:05:30 
N 99 55 106 106 


Recreation Lake Access 
Area 


Mean 41 2.05 3.03 2:33:30 
Median 42 2.00 3.00 2:35:00 
N 53 20 61 61 


Highway 99 Informal 
Fishing Area 


Mean 45 2.50 2.71 2:59:45 
Median 45 2.00 3.00 0:30:00 
N 17 10 21 21 


Total Mean 48 2.31 2.72 3:19:34 
Median 49 2.00 2.00 2:40:00 
N 434 285 454 453 


 
 
4.1.2 PARR RESERVOIR 


The average age of the individuals interviewed at the Parr Reservoir sites was 43 and 89 percent 


were male. Of those respondents interviewed, less than 2 percent indicated they owned a 


permanent or seasonal lakefront residence on Parr Reservoir. All except for one visitor 


interviewed were from South Carolina with a large representation from Newberry County (over 


75 percent) and from the Columbia area (12 percent). 


In terms of why visitors chose to recreate at Parr Reservoir, the majority of those individuals 


interviewed indicated good fishing (52 percent). Others indicated that they selected the site 


because it was not crowded, had easy access, and that the site was close to home. The average 


party size was 2.3 visitors, with the average number of people in a vehicle when visiting the sites 


of 2.1 people. The average length of stay was about 3 hours 30 minutes. Table 9 provides a 


summary of visitor characteristics at the recreation sites where visitor interviews were 


conducted. 







 


 
NOVEMBER 2016 4-3  


TABLE 9 SUMMARY OF VISITOR CHARACTERISTICS AT PARR RESERVOIR SITES 


Site Name  Age 


Number of 
People in 
Vehicle 


Party 
Size 


Length of 
Stay 


Cannon's Creek 
Public Access 
Area 


Mean 44 2.19 2.46 3:13:55 
Median 41 2.00 2.00 3:10:00 
N 139 124 147 148 


Heller’s Creek 
Public Access 
Area 


Mean 42 2.08 2.09 3:58:06 
Median 39 2.00 2.00 3:50:00 
N 77 76 80 80 


Total Mean 43 2.15 2.33 3:29:25 
Median 41 2.00 2.00 3:31:30 
N 216 200 227 228 


 
 
4.2 CURRENT USE 


Recreation use estimates and identification of recreation activities are provided below for the 


Project, followed by total and site-specific estimates for the Monticello Reservoir and the Parr 


Reservoir. 


4.2.1 PROJECT 


During the April through September 2015 recreation season, recreation site visitation at the 


Project was estimated at a total of 152,709 recreation days. About 52 percent of the total use 


occurred on weekdays, and 38 percent on weekends and 10 percent on holidays. The greatest 


amount of use occurred during May (23 percent) followed by June (19 percent) and July 


(18 percent) during this period. Monticello Reservoir sites received the greatest use of the 


developments at 126,525 recreation days (83 percent of the total use) and Parr Reservoir sites 


received 26,184 recreation days during this period. See Table 10 for the summary of the 


recreation visitation by reservoir and day type during the 2015 study period. 
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TABLE 10 ESTIMATED RECREATION DAYS FOR MONTICELLO RESERVOIR  
AND PARR RESERVOIR SITES 


 
Monticello 


Reservoir Sites Parr Reservoir Sites Total 
April                     18,318                   4,217              22,535  


Weekdays                     11,503                   2,703              14,206 
Weekends                      6,815                   1,514                8,329  
Holidays                           -                          -                       -    


May                     29,267                   6,018              35,284  
Weekdays                     10,895                   2,799              13,695  
Weekends                     11,975                   2,232              14,208  
Holidays                      6,396                      986                7,382  


June                     23,992                   4,645              28,636  
Weekdays                     12,216                   3,031              15,247  
Weekends                     11,776                   1,614              13,390  
Holidays                           -                          -                       -    


July                     23,721                   4,191              27,912  
Weekdays                     12,571                   2,417              14,988  
Weekends                      6,776                   1,195                7,971  
Holidays                      4,374                      579                4,953  


August                     17,463                   4,103              21,566  
Weekdays                      9,481                   2,169              11,650  
Weekends                      7,983                   1,934                9,916  
Holidays                           -                          -                       -    


September                     13,765                   3,010              16,775  
Weekdays                      8,042                   1,763                9,805  
Weekends                      2,810                      775                3,585  
Holidays                      2,913                      472                3,386  


Total    
Weekdays                     64,707                  14,883              79,590  
Weekends                     48,135                   9,263              57,398  
Holidays                     13,683                   2,038              15,721  


TOTAL                   126,525                  26,184            152,709  
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4.2.2 MONTICELLO RESERVOIR 


Overall, the public recreation sites at Monticello Reservoir supported an estimated 


126,525 recreation days during the study period (Table 11). The most used site was the Scenic 


Overlook (30 percent of total use at Monticello Reservoir sites and 37,384 recreation days), 


followed by the Highway 99 Informal Fishing Area (21 percent of total use). The Recreation 


Lake Access Area (17 percent of total use) and the Highway 215 Boat Ramp (17 percent of total 


use) and the Highway 99 Boat Ramp (15 percent of total use) received fairly equal amounts of 


use across the recreation season. About 51 percent of the total use occurred on weekdays, about 


38 percent on weekends and the remaining 11 percent on holidays. The month of May received 


the greatest use at 23 percent of the total use during the recreation study season, following by 


June (19 percent) and July (19 percent). 
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TABLE 11 ESTIMATED RECREATION DAYS FOR MONTICELLO RESERVOIR SITES 


 
Scenic 


Overlook  
Highway 215 
Boat Ramp  


Highway 99 
Boat Ramp 


Recreation 
Lake Access 


Area 
Highway 99 Informal 


Fishing Area Total 
April                   18,318  


Weekdays                3,362                 2,110                 1,894                    947                         3,190               11,503  
Weekends                2,051                 1,249                 1,246                    689                         1,580                 6,815  
Holidays                      -                         -                                   -                         -    


May                   29,267  
Weekdays                3,108                 2,185                 1,763                 1,189                         2,650               10,895  
Weekends                3,730                 2,105                 1,968                 2,312                         1,860               11,975  
Holidays                1,756                 1,244                    990                 1,581                            825                 6,396  


June                   23,992  
Weekdays                3,362                 1,864                 1,759                 2,481                         2,750               12,216  
Weekends                3,750                 1,766                 1,689                 3,050                         1,520               11,776  
Holidays                      -                         -                         -                         -                                 -                         -    


July                   23,721  
Weekdays                3,476                 2,011                 1,939                 2,120                         3,025               12,571  
Weekends                1,958                 1,231                    972                 1,820                            795                 6,776  
Holidays                1,368                    549                    640                 1,285                            533                 4,374  


August                   17,463  
Weekdays                2,883                 1,639                 1,248                 1,033                         2,678                 9,481  
Weekends                2,253                 1,539                 1,271                 1,620                         1,300                 7,983  
Holidays                       -                         -                         -                                 -                         -    


September                   13,765  
Weekdays                2,448                 1,218                    947                 1,119                         2,310                 8,042  
Weekends                   901                    482                    615                    197                            615                 2,810  
Holidays                   979                    468                    406                    603                            458                 2,913  


Total       
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Scenic 


Overlook  
Highway 215 
Boat Ramp  


Highway 99 
Boat Ramp 


Recreation 
Lake Access 


Area 
Highway 99 Informal 


Fishing Area Total 
Weekdays              18,638               11,027                 9,551                 8,889                       16,603               64,707  
Weekends              14,644                 8,371                 7,761                 9,688                         7,670               48,135  
Holidays                4,103                 2,261                 2,036                 3,469                         1,815               13,683  


TOTAL              37,384               21,660               19,348               22,046                       26,088             126,525  
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The primary recreation activities on Monticello Reservoir included boat fishing (42 percent), 


following by bank fishing, pier/dock fishing and swimming (Table 12). Visitors also indicated 


they participated in other activities while at the reservoir in addition to their primary activities, 


these included picnicking, sunbathing, sightseeing, and walking. In terms of the activity by day-


type, visitors interviewed indicated participation in similar type of activities during weekdays 


and weekend periods. For holidays, visitors reported some increased activities for canoeing and 


kayaking, as compared to the non-holiday periods. 


TABLE 12 PRIMARY ACTIVITIES AT MONTICELLO RESERVOIR 


Activity 
Day Type 


Total Weekday Weekend Holiday 
Boat Fishing 42% 43% 34% 42% 
Pier/Dock Fishing 13% 11% 9% 11% 
Bank Fishing 14% 20% 16% 18% 
Motor Boating 3% 1% 0% 2% 
Pontoon/Party Boating 0% 0% 0% 0% 
Sailing 1% 0% 0% 0% 
Canoeing/Kayaking 0% 1% 11% 2% 
Windsurfing 1% 0% 0% 0% 
Paddleboarding 0% 0% 2% 0% 
Bicycling 0% 0% 0% 0% 
Tent/Vehicle Camping 2% 5% 2% 4% 
Walking/Hiking/Backpacking 2% 1% 5% 1% 
Sightseeing 5% 3% 2% 4% 
Hunting 0% 0% 2% 0% 
Swimming 10% 6% 14% 8% 
Picnicking 3% 5% 2% 4% 
Sunbathing 1% 1% 0% 1% 
Other 3% 2% 0% 2% 
Total 100% 100% 100% 100% 
N 127 282 44 453 


 
 
About 54 percent of exit interview respondents indicated they spent time on Monticello 


Reservoir and about 15 percent indicated they recreated on Monticello Reservoir Islands. Of 


those respondents that recreated on the islands, the primary activity was bank fishing on the 


islands at 53 percent followed by camping on the islands at 38 percent (see Table 13). 
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TABLE 13 PRIMARY ACTIVITIES AT MONTICELLO RESERVOIR ISLANDS 


Activity a 
Day Type 


Total Weekday Weekend Holiday 
Island Sunbathing 0% 20% 0% 13% 
Island Bank Fishing 43% 70% 0% 53% 
Island Hunting 0% 10% 40% 13% 
Island Camping 43% 45% 0% 38% 
Island Walking/Hiking 0% 15% 20% 13% 
Island Sightseeing 14% 30% 0% 22% 
Island Nature Study/Wildlife 
Viewing/Photography 14% 20% 20% 19% 


Island Swimming 29% 30% 40% 31% 
Island Picnicking 14% 20% 20% 19% 
N 7 20 5 32 


a Respondents were asked what activities they participated in while on Monticello island(s). Many individuals 
provided more than one activity in response to this question. Therefore, percentages equal greater than 100 percent. 
 
In addition to data collected during the primary recreation season (April 1 through September 7), 


recreation use data was collected at the Monticello Reservoir sites during early crappie fishing 


season (February 1 through March 31, 2016). Table 14 summarizes recreation use at each site. 


The Highway 99 Informal Fishing Area site visitation was estimated at the greatest use; at about 


36 percent, following by the Scenic Overlook at 25 percent of the total use during this period. 


Weekdays during March comprised the most use with 45 percent of the total estimated use 


during this period. 
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TABLE 14 MONTICELLO RESERVOIR RECREATION USE DURING EARLY CRAPPIE SEASON, 2016 


 
Scenic 


Overlook  
Highway 215 
Boat Ramp  


Highway 99 
Boat Ramp 


Recreation 
Lake Access 


Area 
Highway 99 Informal 


Fishing Area Total 
February       


Weekdays                1,360                 1,030                    646                    215                         2,940                 6,191  
Weekends                   767                    785                    656                    180                            860                 3,248  
Holidays                      -                         -                         -                         -                                 -                         -    


March       
Weekdays                2,919                 2,103                 2,027                    660                         4,313               12,022  
Weekends                1,595                    981                 1,033                    344                         1,480                 5,434  
Holidays                      -                         -                         -                         -                                 -                         -    


TOTAL                6,641                 4,899                 4,362                 1,400                         9,593               26,895  
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4.2.3 PARR RESERVOIR 


The public recreation sites at Parr Reservoir supported an estimated 26,184 recreation days 


during the study period (Table 15). The most used sites were the Cannon’s Creek Public Access 


Area (14,452 recreation days and 55 percent of the total use at the Parr Reservoir sites), followed 


by Heller’s Creek Public Access Area (29 percent), and Highway 34 Primitive Ramp 


(16 percent). About 57 percent of the total use occurred on weekdays, about 35 percent on 


weekends and the remaining 8 percent on holidays. The month of May received the greatest use 


at 23 percent of the total use during the recreation study season, following by June (18 percent), 


April (16 percent), July (16 percent) and August (16 percent). 
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TABLE 15 ESTIMATED RECREATION DAYS FOR PARR RESERVOIR SITES 


 


Cannon's 
Creek Public 
Access Area 


Heller’s Creek 
Public Access 


Area 
Highway 34 


Primitive Ramp Total 
April    4,217 


Weekdays 1,638 686 378 2,703 
Weekends 823 433 258 1,514 
Holidays -  -  - - 


May    6,018 
Weekdays 1,621 749 430 2,799 
Weekends 1,121 716 396 2,232 
Holidays 519 312 155 986 


June    4,645 
Weekdays 1,734 824 473 3,031 
Weekends 806 532 275 1,614 
Holidays - -  - - 


July    4,191 
Weekdays 1,349 595 473 2,417 
Weekends 526 437 232 1,195 
Holidays 302 200 77 579 


August    4,103 
Weekdays 1,242 612 316 2,169 
Weekends 1,029 603 301 1,934 
Holidays - - - - 


September    3,010 
Weekdays 1,012 480 271 1,763 
Weekends 434 212 129 775 
Holidays 296 112 65 472 


Total     
Weekdays 8,596 3,946 2,341 14,883  
Weekends 4,739 2,933 1,591 9,263 
Holidays 1,117 624 297 2,038 


TOTAL 14,452 7,503 4,229 26,184 
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The predominant recreation activity on Parr Reservoir was boat fishing (75 percent), followed by 


bank fishing at 12 percent of visitors indicating this as their primary recreation activity 


(Table 16). Other secondary activities reported included tent/vehicle camping, sightseeing and 


pier/dock fishing. In terms of the activity by day-type, visitors interviewed indicated 


participation in similar type of activities during weekdays and weekend periods. For holidays, 


visitors reported some increased activities for tent/vehicle camping, as compared to the non-


holiday periods. 


TABLE 16 PRIMARY ACTIVITIES AT PARR RESERVOIR SITES 


Activity 
Day Type 


Total Weekday Weekend Holiday 
Boat Fishing 85% 73% 64% 75% 
Pier/Dock Fishing 2% 2% 0% 2% 
Bank Fishing 8% 15% 11% 12% 
Motor Boating 0% 0% 3% 0% 
Canoeing/Kayaking 0% 2% 0% 1% 
Tent/Vehicle 
Camping 0% 5% 11% 5% 


Sightseeing 2% 2% 3% 2% 
Hunting 0% 0% 3% 0% 
Swimming 0% 0% 3% 0% 
Picnicking 0% 1% 0% 0% 
Other 2% 0% 3% 1% 
None 2% 0% 0% 0% 
Total 100% 100% 100% 100% 
N 61 130 36 227 


 
 
4.2.4 NON-PROJECT RECREATION SITES:  ENOREE RIVER BRIDGE INFORMAL ACCESS AREA 


In addition to the Project public access sites, the recreation visitation was collected at the Enoree 


River Bridge Informal Access Area. Visitation was estimated through vehicle counters, and no 


interviews were conducted at this non-Project facility. For the use estimates, the vehicle counts 


were estimated and then the average rating of 2.15 people per vehicle was applied based on the 


average visitor use estimates at Cannon’s and Heller’s Creek Public Access Areas. The total 


estimated recreation use during the study season (April through September) was estimated at 


1,342 visitor days with 69 percent of this use occurring during weekdays, 27 percent during 


weekends and the remaining use during holiday periods. April had the greatest visitation with 
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370 recreation days at 28 percent, followed by May (17 percent), June (16 percent) and 


September (16 percent) of the total use during the study period (Table 17). 


TABLE 17 ESTIMATED RECREATION DAYS FOR NON-PROJECT SITES –  
ENOREE RIVER BRIDGE INFORMAL ACCESS AREA 


 Enoree Bridge  
April                         370  


Weekdays                                     284  
Weekends                                       86  
Holidays                                         -    


May                         234  
Weekdays                                     129  
Weekends                                       86  
Holidays                                       19  


June                          211  
Weekdays                                     142  
Weekends                                       69  
Holidays                                         -    


July                          181  
Weekdays                                     142  
Weekends                                       26  
Holidays                                       13  


August                         133  
Weekdays                                       90  
Weekends                                       43  
Holidays                                         -    


September                         213  
Weekdays                                     135  
Weekends                                       52  
Holidays                                       26  


Total  
Weekdays                         922  
Weekends                         361  
Holidays                           58  


TOTAL                      1,342  
 
 
4.2.5 WATERFOWL MANAGEMENT AREAS 


Waterfowl hunting remains an important recreation activity at the Project and was identified as a 


primary goal (Goal 2) of this study. 


A variety of waterfowl hunting opportunities are available to Project recreators. The waters of 


Monticello Reservoir, excluding the Recreation Lake, are designated as a waterfowl management 
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area under SCDNR’s Waterfowl Management Area (WMA) program and are available for public 


waterfowl hunting to those individuals possessing a permit. Portions of Parr Reservoir are also 


designated under SCDNR’s WMA program. The Broad River and Enoree River Waterfowl 


Areas, which are managed by SCDNR, are both located within the Project boundary, adjacent to 


Parr Reservoir and the Enoree River, respectively. 


This study was constructed to gather waterfowl hunter use data by employing several different 


data collection methods: a waterfowl focus group; vehicle counts at recreation sites/waterfowl 


areas; mail-in questionnaires specific to hunting use at the Project; and, SCDNR waterfowl use 


data. 


WATERFOWL FOCUS GROUP RESULTS 


The waterfowl focus group meeting was held on December 9, 2014 and was attended by nine 


individuals with affiliations ranging from individual waterfowl hunters, to members of the Tyger 


Enoree River Alliance, to SCDNR resource managers. Information was gathered in three primary 


areas: personal hunting preferences, seasonal trends and distribution of activities, Project area 


preferences and needs. Personal hunting preferences, seasonal trends, and the distribution of 


activities is discussed below. Project area preferences and needs is discussed under Section 5.3 


User Perceptions of Site Conditions and Needs. 


Personal Hunting Preferences.  Most of the focus group attendees indicated that they hunted in 


the Project area on a weekly basis during the hunting season. Attendees generally indicated that 


waterfowl hunting is more enjoyable as a group activity and that they prefer to hunt with 1 to 4 


other people. Attendees noted that hunting was usually preferable in the morning; however the 


preferable time of day to hunt was highly weather dependent. Weekdays are preferred over 


Saturdays (no hunting allowable in the Project area on Sundays) due to less crowding during the 


weekdays. In general, all species of waterfowl are hunted, no particular species of interest is 


specifically sought. Attendees indicated that they hunt by both boat and by wading. Hunters 


generally boat in from a public launch facility and then wade to a particular hunting location. 


The recreation facilities most often utilized by waterfowl hunters were indicated as follows: the 


Highway 99 Boat Ramp and the Highway 215 Boat Ramp on Monticello; the Highway 34 


Primitive Ramp and the Enoree River Bridge Informal Access Area on Parr. 
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Seasonal Trends.  Attendees noted that they generally begin hunting on or around Thanksgiving 


Day and hunt through the end of January (concurrent with the state and federal seasons). 


However, many indicated that they also hunt during the September teal and goose seasons and 


the February goose season. Holidays were indicated as being some of the best hunting days due 


to a lack of other hunters. 


A meeting summary is included in Appendix B. 


RECREATION USE ESTIMATES FOR THE ENOREE RIVER WATERFOWL MANAGEMENT AREA 


Recreation days were estimated for the Enoree River Waterfowl Management Area using data 


from the vehicle counter placed at the site entrance, using the Parr Reservoir average of 


2.15 people per vehicle. 


Vehicle counter data indicated that the Enoree River Waterfowl Area supported an estimated 


263 recreation days during the study period (Table 18). This total does not account for 


individuals who accessed the site by boat. SCDNR’s use data estimated that 131 people used the 


site during the study season. The difference between estimated recreation days, using an average 


of 2.15 people per vehicle, and SCDNR data may indicate that hunters are traveling to the site 


individually. 
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TABLE 18 ESTIMATED RECREATION DAYS FOR THE  
ENOREE RIVER WATERFOWL MANAGEMENT AREA 


  


Enoree River 
Waterfowl 


Management 
Area 


November 
 


Weekends  13  
Holidays  39    


December 
 


Weekends  60  
Holidays 22    


January 
 


Weekends  120  
Holidays  9  


Total 
 


Weekends  193 
Holidays  70  


TOTAL  263  
 
 
SURVEY RESULTS 


Monticello Reservoir 


A total of 18 surveys were returned from those distributed on vehicles parked at the Highway 


215 Boat Ramp and at the Highway 99 Boat Ramp during waterfowl study seasons. Of those 


surveys that were returned, six individuals indicated that they were waterfowl hunting at the time 


the survey was distributed. All 6 respondents indicated that they hunt with at least one other 


person (2.17 people average), with 5 out of the 6 respondents (83 percent) indicating that they 


primarily hunt on Saturdays. Most respondents indicated that they traveled from Newberry 


County, SC. No respondents indicated that they had traveled from out-of-state. Five of the 


respondents provided additional comments regarding waterfowl hunting on Monticello 


Reservoir. All of the comments were positive, noting that limited hunting days and Wednesday 


and Saturday AM hunting times were favorable to provide good hunting opportunities on 


Monticello. 
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Parr Reservoir 


A total of 43 surveys were returned from those distributed on vehicles parked at the Cannon’s 


Creek Public Access Area and at the Heller’s Creek Public Access Area during waterfowl study 


seasons. Of those surveys that were returned, 40 individuals indicated that they were waterfowl 


hunting at the time the survey was distributed. Approximately 90 percent of respondents 


indicated that they hunt with at least one other person (1.80 people average). Ninety-five 


percent5 of respondents indicated that they hunt on Saturdays. Wednesdays (53 percent) and 


Fridays (48 percent) were also popular hunting days among respondents. All but one respondent 


indicated that they hunt in the morning (98 percent). All respondents indicated that they were 


from South Carolina. Forty-three percent of respondents indicated that they had traveled from 


Richland County. Lexington was the second highest county of origin (27 percent) and Newberry 


County was listed third-highest, at approximately 19 percent. Other counties of origin included: 


Union, Fairfield, Edgefield and Aiken. Twenty-eight of the respondents provided additional 


comments regarding waterfowl hunting on Parr Reservoir. Approximately one-half of 


respondents that commented indicated that there were too many hunters on Parr Reservoir or that 


waterfowl hunting days/times should be limited. 


Enoree River Waterfowl Management Area 


Only 1 survey was returned by a waterfowl hunter using the Enoree River Waterfowl 


Management Area. That individual indicated that they typically hunt with one other person and 


that they had traveled from Lexington County, SC. 


SCDNR WATERFOWL MANAGEMENT AREA USE DATA 


SCDNR provided the following use data for the Enoree River Waterfowl Management Area:  


131 hunters harvested 90 ducks and 1 Canada goose and shot 839 times. The bag included 


54 wood ducks, 12 hooded mergansers, 17 ring-necked ducks, 3 black ducks, 1 green-winged 


teal, 1 gadwall, 1 pintail and 1 mallard (personal communication with Willie Simmons, SCDNR, 


on April 5, 2016). 


SCDNR provided the following use data for the Broad River Waterfowl Management area: 


58 hunters killed 130 ducks during 7 lottery hunts. The bag included 33 mallards, 7 black ducks, 


                                                 
5 Many respondents indicated that they hunt on more than one day of the week. As such, percentages add up to be 
greater than 100 percent. 
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5 gadwall, 1 American widgeon, 15 green winged teal, 1 northern pintail, 10 wood ducks, 


1 redhead, 10 scaup, 35 ring-necked ducks, 6 ruddy ducks and 6 mergansers. Additionally, 


SCDNR hosted 1 youth hunt on February 6, 2016. Five youths participated and harvested 


7 ducks (2 ring-neck ducks, 2 scaup, and 3 wood ducks (personal communication with Sam 


Stokes, Wildlife Coordinator, SCDNR, on April 5, 2016). 


 







 


 
NOVEMBER 2016 5-1  


5.0 CHARACTERIZATION OF POTENTIAL FUTURE USE AND 
NEEDS 


The third goal of this study was to identify future recreational needs for public recreation sites on 


Monticello and Parr reservoirs and to assess the ability of existing access sites to accommodate 


that projected need. This includes estimating potential future use, assessing site capacity and 


crowdedness levels, and assessing whether current sites and facilities are adequate for long term 


management needs. 


5.1 FUTURE USE 


National trends in outdoor recreation between 1999 and 2009 has generally increased with 


activities such as viewing and photographing nature (about 20 percent increase), warmwater 


fishing (increase of about 17 percent), day hiking (15 percent increase) and visiting developed 


sites for family gatherings (10.5 percent increase) (White, et al 2014). Projected national outdoor 


recreation trends for the period from 2008 to 2030 provided by the U. S Forest Service as part of 


the 2010 Resources Planning Act Assessment estimated an increase of about 26 percent for 


visiting at developed sites, and about 21 percent for fishing activities, 30 percent for motorized 


water use, and hiking at about 33 percent (White, et al 2014). 


Recreation trends in South Carolina show walking for pleasure remains a top outdoor activity at 


83.2 percent participation for individuals age 12 and older (USC 2005). Picnicking and 


swimming remain in the top 10 activities, and along with freshwater fishing have remained fairly 


constant in participation rates with less than 5 percent change between the 1999 and 2005 period 


(USC, 2005). The top 25 recreation activities for the Central Midlands Planning District, which 


includes the four counties surrounding the Project (Fairfield, Newberry, Lexington, and 


Richland), are provided in Table 19. Of the activities rated above 50 percent, walking for 


pleasure, beach swimming, and sunbathing, and picnicking are all activities that are available at 


the Project’s public recreation access sites. 
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TABLE 19 RECREATION PARTICIPATION (2005), AGE 12 AND OLDER, FOR THE FOUR 
COUNTIES SURROUNDING THE PARR PROJECT 


 Activity District State 
1. Walking for pleasure or exercise 82.8 83.2 
2. Attending outdoor sporting events  68.7 63.4 
3. Beach swimming/sunbathing 68.5 62.5 
4. Driving for pleasure 52.8 58.2 
5. Weights or exercise machines 70.7 57.1 
6. Picnicking 54.1 53.4 
7. Pool swimming 52.6 53.2 
8. Visiting historical sites 50.1 52.1 
9. Bicycling 50.6 42.8 


10. Visiting a museum 45.4 38.4 
11. Fresh water fishing 37.6 37.2 
12. Visiting an unusual natural feature 35.3 34.7 
13. Playing basketball 44.2 34.5 
14. Visiting a zoo 60.4 34.1 
15. Motorboating 33.0 34.1 
16. Jogging/running 42.6 33.9 
17. Watching wildlife 34.3 33.4 
18. Lake/river swimming 26.8 28.0 
19. Off-road vehicle riding 22.7 23.5 
20. Camping 20.2 23.1 
21. Playing football 28.9 22.4 
22. Golf 24.7 21.1 
23. Guided nature trail/study 28.9 20.2 
24. Bird watching 17.7 20.2 
25. Hiking 19.9 18.2 
Source:  USC, 2005; data for the Central Midlands Planning District which includes the four counties surrounding 
the Project Fairfield, Newberry, Lexington, and Richland. 


 
 
The population of the counties within the Central Midlands Planning District (Fairfield, 


Newberry, Lexington, and Richland) increased by 4.7 percent between 2010 and 2015 and is 


projected to increase by about 12.9 percent from 2015 to the year 2030 (SCRFA, 2016). 


Lexington County is projected to have the fastest population growth of the area, at an average of 


6.3 percent from 2015 to 2030. And Fairfield is projected to have the slowest population growth 


of these counties, at 0.5 percent for the same time period. If participation in recreation increases 


at a similar rate, one can expect to see increased demand for recreation opportunities in the future 


use at the Project sites. Table 20 summarizes the estimated population projections to 2030 for the 


four counties surrounding the Project. 
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TABLE 20 POPULATION PROJECTIONS FOR THE FOUR COUNTIES SURROUNDING THE PARR 
PROJECT 


County 2010 Census 
2015 


Projection 
2020 


Projection 
2025 


Projection 
2030 


Projection 
Fairfield 23,956 24,100 24,200 24,300 24,500 
Lexington 262,391 277,100 291,800 312,500 333,200 
Newberry 37,508 37,900 38,200 39,000 39,800 
Richland 384,504 404,400 424,300 440,100 456,000 


      
Four County Subtotal 708,359 743,500 778,500 815,900 853,500 
Percent Change 0% 4.73% 4.50% 4.58% 4.41% 


      
South Carolina 4,625,364 4,823,200 5,020,800 5,235,500 5,451,700 
Percent Change 0 4.10% 3.94% 4.10% 3.97% 
Source:  http://www.sccommunityprofiles.org/census/proj_c2010.html 
South Carolina Revenue and Fiscal Affairs Office, South Carolina State and County Population Projections 2000-
2030. Accessed athttp://www.sccommunityprofiles.org/census/proj_c2010.html on July 12, 2016. 


 
 
5.1.1 PROJECT 


Overall future use at the Project is estimated at 174,241 recreation days in the year 2030, based 


on the estimated population projections for the four county region and existing recreation use 


estimates at the Project. This would result in an increase of about 21,532 recreation days or about 


a 12.4 percent increase as compared to the 2015 estimated use. Table 21 provides a summary of 


projected estimated use at the Project out to year 2070. These estimates are based on applying 


the average population increase from 2010 to 2030 of 4.55 percent and applying this average 


estimate for each 5-year period. Future use estimates extending out in time beyond the 


2030 period are even more subject to change as various assumptions, such assumptions about 


future births, deaths, net international migration, and domestic migration, affect these population 


trends over time. 
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TABLE 21 ESTIMATED FUTURE RECREATION DAYS FOR THE PARR SHOALS PROJECT, 
2020-2070 


Year 
Population 
Growth Rates 


Monticello 
Reservoir Sites 


Parr Reservoir 
Sites Total Project 


Use Estimates  
(2015)          126,525          26,184       152,709  
2020 4.50%        132,213          27,361       159,575  
2025 4.58%        138,274          28,615       166,889  
2030 4.41%        144,365          29,876       174,241  
2035 4.55%        150,938          31,236       182,174  
2040 4.55%        157,810          32,658       190,469  
2045 4.55%        164,995          34,145       199,140  
2050 4.55%        172,507          35,700       208,207  
2055 4.55%        180,361          37,325       217,686  
2060 4.55%        188,573          39,025       227,597  
2065 4.55%        197,158          40,801       237,960  
2070 4.55%        206,135          42,659       248,794  


 
 
5.1.2 MONTICELLO RESERVOIR 


Table 22 summarizes the projected recreation use by activity for each 5-year increment out to the 


year 2050 at the Monticello Reservoir sites. Fishing and boating are anticipated to remain the 


dominant recreation activities at Monticello Reservoir sites. 


5.1.3 PARR RESERVOIR 


Table 23 summarizes the projected recreation use by activity for each 5-year increment out to the 


year 2050 at the Parr Reservoir sites. Boat fishing and bank fishing are anticipated to remain the 


dominant recreation activities at the Parr Reservoir sites. 
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TABLE 22 PROJECTED FUTURE RECREATION DAY ESTIMATES FOR MONTICELLO RESERVOIR BY ACTIVITY, 2020-2050 


 


Use 
Estimates 


(2015) 2020 2025 2030 2035 2040 2045 2050 
Population Growth Rates  4.50% 4.58% 4.41% 4.55% 4.55% 4.55% 4.55% 
Activity         
Boat Fishing 52,789           55,162           57,690        60,232      62,974      65,841      68,839       71,973  
Pier/Dock Fishing 14,245           14,885           15,567        16,253      16,993      17,767      18,576       19,421  
Bank Fishing 22,624           23,641           24,724        25,814      26,989      28,218      29,502       30,846  
Motor Boating 2,234             2,335             2,442          2,550        2,666        2,787        2,914         3,046  
Pontoon/Party Boating 279                292                305             319           333           348           364            381  
Sailing 559                584                610             637           666           697           728            762  
Canoeing/Kayaking 2,514             2,627             2,747          2,868        2,999        3,135        3,278         3,427  
Windsurfing 279                292                305             319           333           348           364            381  
Paddleboarding 559                584                610             637           666           697           728            762  
Bicycling 279                292                305             319           333           348           364            381  
Tent/Vehicle Camping 4,748             4,962             5,189          5,418        5,664        5,922        6,192         6,474  
Walking/Hiking/Backpacking 1,676             1,751             1,831          1,912        1,999        2,090        2,185         2,285  
Sightseeing 4,469             4,670             4,884          5,099        5,331        5,574        5,828         6,093  
Hunting 559                584                610             637           666           697           728            762  
Swimming 9,776           10,215           10,683        11,154      11,662      12,193      12,748       13,328  
Picnicking 5,307             5,545             5,800          6,055        6,331        6,619        6,920         7,235  
Sunbathing 838                876                916             956        1,000        1,045        1,093         1,142  
Other 2,793             2,919             3,052          3,187        3,332        3,484        3,642         3,808  
Total 126,525         132,213         138,274      144,366      150,938      157,810      164,995       172,507  
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TABLE 23 ESTIMATED FUTURE RECREATION DAYS FOR PARR RESERVOIR BY ACTIVITY, 2020-2050 


 
Use Estimates 


(2015) 2020 2025 2030 2035 2040 2045 2050 
Population Growth Rates  4.50% 4.58% 4.41% 4.55% 4.55% 4.55% 4.55% 
Activity         
Boat Fishing                   19,609     20,491     21,430     22,374     23,393     24,458     25,571     26,736  
Pier/Dock Fishing                        461         482         504         526         550         575         602         629  
Bank Fishing                     3,230       3,375       3,530       3,685       3,853       4,028       4,212       4,404  
Motor Boating                        115         121         126         132         138         144         150         157  
Pontoon/Party Boating                          -             -             -             -             -             -             -             -    
Sailing                          -             -             -             -             -             -             -             -    
Canoeing/Kayaking                        231         241         252         263         275         288         301         315  
Windsurfing                          -             -             -             -             -             -             -             -    
Paddleboarding                          -             -             -             -             -             -             -             -    
Bicycling                          -             -             -             -             -             -             -             -    
Tent/Vehicle Camping                     1,269       1,326       1,387       1,448       1,514       1,583       1,655       1,730  
Walking/Hiking/Backpacking                          -             -             -             -             -             -             -             -    
Sightseeing                        577         603         630         658         688         719         752         786  
Hunting                        115         121         126         132         138         144         150         157  
Swimming                        115         121         126         132         138         144         150         157  
Picnicking                        115         121         126         132         138         144         150         157  
Sunbathing                          -             -             -             -             -             -             -             -    
Other                        346         362         378         395         413         432         451         472  
Total                  26,184      27,361      28,615      29,876      31,236      32,658      34,145      35,700  


 
 







 


 
NOVEMBER 2016 5-7  


5.2 RECREATION SITE USE DENSITY 


Project recreation sites are well used throughout the recreation season with sites generally being 


used within their design capacities. For the purposes of this study, sites were considered to be 


utilized within their design capacities if parking areas are regularly less than 75 percent full. Use 


is considered to be approaching capacity if parking areas are regularly between 75 and 


99 percent full. Use is considered to be exceeding capacity if parking areas are regularly greater 


than 99 percent full. It is important to note that high levels of use typically experienced on 


holidays are regarded as special circumstances, as these use levels are experienced only a few 


times a year. Recreation capacity should be considered for typical weekday and weekend use in 


management and site design decisions. 


5.2.1 MONTICELLO RESERVOIR 


Results suggest that 3 sites are being used within their design capacities for the typical weekdays 


and weekend days selected during the study season and may accommodate additional use: Scenic 


Overlook; Highway 99 Boat Ramp; Recreation Lake Access Area (Table 24). Estimates for the 


Highway 99 Informal Fishing Area are shown to be within their design capacities during 


weekdays, but approaching capacity on weekend days. Estimates for the Highway 215 Boat 


Ramp potentially exceeded capacities during peak hours on some weekend days throughout the 


study season. 


While data suggest that public access sites on Monticello Reservoir are being very well used 


during the summer season, at times at rates at or above their intended capacities, additional 


information can help in interpreting these findings to better understand how sites are used. 


Traffic counter data often provide an over-estimate of site use, as it includes those individuals 


that drive through a site, but do not stay to recreate. Drive-through traffic was frequently 


observed by recreation clerks stationed at the Highway 99 Informal Fishing Area. Spot count 


data for this site also indicate that 0 to 1 vehicles were observed parked at the site approximately 


90 percent of the time. Additionally, this recreation site has a double entrance/exit and is located 


directly adjacent to a main road. This allows for easy turn around/lake viewing access. The 


Highway 215 Boat Ramp is also located directly off of a main road and has a double 


entrance/exit. Spot count data alone indicate that this site may be consistently approaching 


design capacities during the summer season, to meeting design capacities on weekend days. 
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However, when combined with traffic counter data, estimated peak use is frequently above 


100 percent on weekend days. 







 


 
NOVEMBER 2016 5-9  


TABLE 24 MONTICELLO RESERVOIR RECREATION SITE USE PEAK DENSITY ESTIMATES 


 
Scenic 


Overlook  
Highway 215 
Boat Ramp  


Highway 99 
Boat Ramp 


Recreation 
Lake Access 


Area 


Highway 99 
Informal 


Fishing Area a 


Monticello 
Development 


Total 
April       
Peak Capacity - Weekday 7% 92% 14% 7% 55% 35% 
Peak Capacity - Weekend day 10% 145% 56% 20% 75% 61% 
May       
Peak Capacity - Weekday 8% 80% 33% 7% 58% 37% 
Peak Capacity - Weekend day 37% 235% 28% 46% 88% 87% 
June       
Peak Capacity - Weekday 13% 55% 30% 45% 85% 46% 
Peak Capacity - Weekend day 24% 205% 99% 95% 95% 104% 
July       
Peak Capacity - Weekday 9% 32% 42% 4% 58% 29% 
Peak Capacity - Weekend day 18% 87% 45% 32% 70% 50% 
August       
Peak Capacity - Weekday 6% 85% 16% 2% 68% 35% 
Peak Capacity - Weekend day 11% 115% 35% 26% 88% 55% 
September       
Peak Capacity - Weekday 5% 25% 31% 8% 48% 23% 
Peak Capacity - Weekend day 6% 40% 28% 8% 68% 30% 
Total      49% 
Average Peak Capacity - 
Weekday 


8% 62% 28% 12% 62%  


Average Peak Capacity - 
Weekend day 


17% 138% 49% 38% 81%  


 
a .Drive-through traffic was frequently observed by recreation clerks stationed at the Highway 99 Informal Fishing Area. Spot count data for this site indicate that 
0 to 1 vehicles were observed parked at the site approximately 90 percent of the time.
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Perceptions of crowding can influence a person’s enjoyment of a recreation site and can be a 


useful tool for managers when making decisions about whether a site can accommodate 


additional use. Table 25 provides a summary of user perceptions of crowding at Monticello 


Reservoir by access site. Crowdedness was rated on a scale from 1 (light) to 5 (heavy). 


Overall, Monticello Reservoir respondents indicated generally low perceptions of crowdedness 


during the weekday (1.56 average). Additionally, Monticello Reservoir respondents indicated a 


generally moderate crowdedness rating for weekends (2.56 average weekend) and with a slightly 


higher average for holidays (2.93 average). The Highway 99 Boat Ramp received the highest 


crowdedness rating, overall. However, all of the sites received low to very moderate 


crowdedness ratings by interview respondents. 


Fifty percent of waterfowl hunter survey respondents reported Monticello Reservoir as being 


moderately crowded, with other responses being distributed evenly among light to heavy. 
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TABLE 25 CROWDEDNESS RATINGS FOR  
MONTICELLO RESERVOIR RECREATION SITES a 


 
Crowdedness 


Rating 
Site Average Median 
Scenic Overlook Park 2.08 2.00 
Highway 215 Boat 
Ramp 2.42 2.50 


Highway 99 Boat Ramp 2.70 3.00 
Recreation Lake Access 
Area 2.05 1.00 


Highway 99 Informal 
Fishing Area 1.90 1.00 


Monticello Reservoir 
Total  2.31 2.00 


a Crowding at Project recreation sites was rated on a scale from 1 to 5, where a 1 equals “light” and a 5 equals 
“heavy” 
 
 
5.2.2 PARR RESERVOIR 


The capacity at which Parr Reservoir public access sites are being used was estimated for 


Cannon’s Creek and Heller’s Creek public access areas. Highway 34 primitive ramp does not 


have a substantial parking area and is mainly used by boaters accessing the upper portions of 


Parr Reservoir. 


Results suggest that both Cannon’s Creek and Heller’s Creek Public Access Areas are being 


consistently used below their design capacities and can accommodate additional use (Table 26). 


An exception to this was observed for a weekend day in May where Cannon’s Creek peak 


estimates met design capacity. 


  







 


 
NOVEMBER 2016 5-12  


TABLE 26 PARR RESERVOIR RECREATION SITE USE PEAK DENSITY ESTIMATES  


  
Cannon's Creek 


Public Access  
Heller's Creek 
Public Access  


Parr 
Development 


Total  
April       


Peak Capacity - Weekday 30% 18% 24% 
Peak Capacity - Weekend day 32% 16% 24% 


May       
Peak Capacity - Weekday 45% 16% 31% 
Peak Capacity - Weekend day 100% 58% 79% 


June       
Peak Capacity - Weekday 35% 28% 32% 
Peak Capacity - Weekend day 48% 34% 41% 


July       
Peak Capacity - Weekday 18% 14% 16% 
Peak Capacity - Weekend day 38% 32% 35% 


August       
Peak Capacity - Weekday 27% 12% 20% 
Peak Capacity - Weekend day 42% 54% 48% 


September       
Peak Capacity - Weekday 10% 18% 14% 
Peak Capacity - Weekend day 45% 18% 32% 


TOTAL     33% 
Average Peak Capacity - Weekday 28% 18%  


Average Peak Capacity - Weekend day 51% 35%  


 
 
Parr Reservoir interview respondents indicated generally low perceptions of crowdedness during 


the weekday (1.64 average), moderate crowdedness rating for weekends (2.25 average weekend) 


with slightly lower ratings for holidays (2.11 average). Lower crowdedness ratings for holidays 


is unusual, and could be due to the high availability of regional recreation opportunities. 


Table 27 provides a summary of user perceptions of crowding at Parr Reservoir by access site. 


Both Cannon’s Creek and Heller’s Creek Public Access Areas received moderate crowdedness 


ratings, overall. Heller’s Creek Public Access Area (2.31 average) was perceived as being 


slightly more crowded than Cannon’s Creek Public Access Area (1.93 average). 


Fifty-three percent of waterfowl survey respondents on Parr Reservoir indicated Parr Reservoir 


as being moderately crowded (“3” rating) for waterfowl hunting, with 33 percent of respondents 
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indicating a crowdedness rating of moderately heavy (“4” rating). Waterfowl focus group 


attendees indicated that there was over-crowding at the Enoree Waterfowl Management Area, 


and collectively rated that area as a “5” for crowdedness. Focus group attendees also indicated 


that Parr Reservoir, from the Monticello tailrace to the Hwy 34 boat ramp, was also moderately 


crowded (rated as a "4" on Saturday mornings). 


Several options were suggested by Waterfowl Focus Group attendees to alleviate some of the 


crowding issues currently experienced at the Enoree Waterfowl Area. All of these options would 


need to be implemented by SCDNR and include: a SCDNR decision to categorize the Enoree 


Waterfowl Area as "Category 1" (currently "Category 2"); only allow a certain number of 


individuals to hunt the area at one time; require a hunting pass; only allow hunting on 


Wednesdays. 


TABLE 27 CROWDEDNESS RATINGS FOR  
PARR RESERVOIR RECREATION SITES a 


 
Crowdedness 


Rating 
Site Average Median 
Cannon’s Creek Public 
Access Area 1.93 2.00 


Heller’s Creek Public 
Access Area 2.31 2.50 


Parr Reservoir Total  2.07 2.00 
a Crowding at Project recreation sites was rated on a scale from 1 to 5, where a 1 equals “light” and a 5 equals 
“heavy” 
 
 
5.3 USER PERCEPTIONS OF SITE CONDITIONS AND NEEDS 


This section addresses user perceptions of recreation site conditions, and their recommendations 


for additional facilities and site improvements. 


5.3.1 MONTICELLO RESERVOIR 


Site Conditions.  Monticello Reservoir recreation sites were considered to be in very good 


condition by respondents (Table 28). On a scale of 1 to 5 where a 1 is “poor” and a 5 is 


“excellent,” all of the recreation sites received a 4, or above. The Highway 215 Boat Ramp and 


Scenic Overlook Park received the highest condition ratings with scores approaching “excellent.” 


Overall, the sites received the highest condition ratings during weekdays, with an average of 4.44 
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for all of the sites. Weekends and holidays rated only slightly lower, with averages of 4.25 and 


4.27, respectively. 


Waterfowl hunter survey respondents6 considered Monticello Reservoir to be in “very good” 


condition, with an average condition rating of 4.17. 


Need for Additional Facilities.  Respondents were asked to indicate what, if any, additional 


facilities were needed at the site at which they were interviewed (Table 29). Approximately 


57 percent of respondents indicated that the Monticello Reservoir recreation site at which they 


were interviewed was in need of additional facilities. Of those indicating a need for additional 


facilities, restrooms were identified as the most needed additional facility at Monticello 


Reservoir recreation sites, comprising approximately 707 percent of the responses. This was 


particularly true for the Highway 215 Boat Ramp and the Highway 99 Informal Fishing Area, 


where 93 and 89 percent of respondents, respectively, indicated the need for restroom facilities. 


Picnic tables and shelters (18 percent of responses), lighting (16 percent of responses), and the 


addition of a fishing pier or dock (14 percent of responses) were also requested at Monticello 


Reservoir recreation sites. Individuals interviewed at the Scenic Overlook Park, the Recreation 


Lake Access Area and at the Highway 99 Boat Ramp had varying suggestions for additional 


facilities. At the Scenic Overlook Park, the addition of a fishing pier/dock and picnic 


tables/shelter was frequently requested. An additional parking area and picnic tables/shelter 


comprised many of the responses at the Recreation Lake Access Area. Additional lighting was 


frequently requested at the Highway 99 Boat Ramp. However, overall, the majority of 


respondents at the Highway 99 Boat Ramp and the Recreation Lake Access Area indicated that 


no additional facilities were needed. Not surprisingly, a variety of additional facilities were 


recommended at the Highway 99 Informal Fishing Area. 


Although only 6 surveys were received from individuals who were waterfowl hunting on 


Monticello Reservoir, 3 of those respondents indicated that no additional facilities or 


improvements were needed for waterfowl hunting at Monticello Reservoir. Additional lighting, 


bathrooms, and a deeper boat landing was requested by the remaining three waterfowl survey 


                                                 
6 Eighteen total surveys were returned; of those, only six individuals indicated that they were waterfowl hunting. 
7 Because many respondents provided more than one recommended facility, total responses add up to greater than 
100 percent. 
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respondents. No improvements to Monticello Reservoir recreation sites were recommended 


during the Waterfowl Focus Group meeting. 


Need for Improvements.  Thirty-five percent of respondents indicated that additional 


improvements were needed at Monticello Reservoir. The Scenic Overlook Park received the 


highest response for additional improvement recommendations, 47 percent of respondents, and 


responses varied greatly (Table 30). Additional grills/tables and restroom improvements/year-


round restroom access were the most frequently requested by respondents interviewed at Scenic 


Overlook Park. Dock/Pier improvements or repairs was the most frequently requested 


improvement at the Highway 215 Boat Ramp (23 percent). Respondents requesting facility 


improvements at the Highway 99 Boat Ramp most often indicated that restroom 


improvements/year-round access were needed. Benches/seating was requested most often at the 


Highway 99 Informal Fishing Area. Responses varied greatly for the Recreation Lake Access 


Area; however, most respondents (74 percent) indicated that no additional improvements were 


needed at this site. 


As noted, 3 of the Monticello Reservoir waterfowl survey respondents indicated that no 


additional facilities or improvements were needed for waterfowl hunting at Monticello 


Reservoir. Additional lighting, bathrooms, and a deeper boat landing was requested by the 


remaining three waterfowl survey respondents. Additionally, no improvements to Monticello 


Reservoir recreation sites were recommended during the Waterfowl Focus Group meeting. 


TABLE 28 CONDITION RATINGS FOR  
MONTICELLO RESERVOIR RECREATION SITES a 


 CONDITION RATING 
SITE AVERAGE MEDIAN 
Scenic Overlook Park 4.42 5.00 
Highway 215 Boat 
Ramp 4.44 5.00 


Highway 99 Boat Ramp 4.17 4.00 
Recreation Lake Access 
Area 4.00 4.00 


Highway 99 Informal 
Fishing Area 4.24 5.00 


Monticello Reservoir 
Total  4.30 5.00 


a Condition ratings on a scale from 1 “poor” to 5 “excellent” 
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TABLE 29 ADDITIONAL FACILITIES RECOMMENDED FOR MONTICELLO RESERVOIR RECREATION SITES 
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Scenic 
Overlook Park 38% 62% 132 2% 0% 2% 5% 7% 25% 12% 5% 31% 54% 2% 3% 5% 8% 2% 0% 59 
Highway 215 
Boat Ramp 31% 69% 134 0% 0% 2% 1% 1% 6% 15% 3% 7% 93% 0% 0% 0% 1% 0% 0% 88 
Highway 99 
Boat Ramp 58% 42% 106 0% 15% 9% 6% 9% 9% 24% 0% 6% 36% 0% 3% 3% 6% 3% 0% 33 
Recreation 
Lake Access 
Area 


70% 30% 61 8% 0% 0% 16% 8% 8% 8% 25% 33% 42% 0% 0% 8% 0% 0% 8% 12 


Highway 99 
Informal 
Fishing Area 


10% 90% 21 5% 0% 0% 0% 16% 26% 21% 0% 42% 89% 5% 0% 5% 32% 0% 0% 19 


a Individuals that responded that additional facilities were needed at a particular recreation site may not have provided a recommendation on what type of facilities 
were needed. As such, fewer facility recommendation responses were gathered. Additionally, many individuals provided more than one recommendation. Therefore, 
facility recommendation percentages may equal greater than 100%. 
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TABLE 30 IMPROVEMENTS RECOMMENDED FOR MONTICELLO RESERVOIR SITES 
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Scenic 
Overlook Park 53% 47% 132 16% 6% 2% 11% 6% 8% 2% 2% 3% 2% 5% 2% 0% 3% 21% 32 
Highway 215 
Boat Ramp 71% 29% 133 8% 23% 8% 5% 3% 3% 0% 0% 3% 15% 0% 3% 13% 3% 13% 39 
Highway 99 
Boat Ramp 69% 31% 106 3% 6% 0% 52% 0% 21% 0% 6% 3% 0% 0% 3% 0% 0% 6% 33 
Recreation 
Lake Access 
Area 


74% 26% 61 6% 0% 13% 19% 0% 13% 0% 6% 0% 0% 0% 0% 0% 0% 44% 16 


Highway 99 
Informal 
Fishing Area 


67% 33% 21 0% 0% 0% 0% 29% 0% 0% 0% 0% 14% 0% 0% 0% 14% 43% 7 


 
a Individuals that responded that improvements were needed at a particular recreation site may not have provided a recommendation on what type of improvements 
were needed. As such, fewer improvement recommendation responses were gathered. Additionally, many individuals provided more than one recommendation. 
Therefore, percentages may equal greater than 100%. 
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5.3.2 PARR RESERVOIR 


Site Conditions.  In general, respondents interviewed at recreation sites on Parr Reservoir 


considered them to be in “good” to “very good” condition, regardless of day-type. On a scale of 


1 to 5 where a 1 is “poor” and a 5 is “excellent”, Cannon’s Creek Public Access Area received a 


3.95 and Heller’s Creek Public Access Area received a 3.81 (Table 31). Waterfowl hunter survey 


respondents8 considered Parr Reservoir to be in “average” condition, with an average condition 


rating of 2.58. 


Need for Additional Facilities.  Respondents were asked to indicate what, if any, additional 


facilities were needed at the site at which they were interviewed (Table 32). Seventy percent9 of 


respondents interviewed at Parr Reservoir recreation sites indicated that additional facilities are 


needed. Individuals most often requested the addition of a boat launch (37 percent of 


respondents). This was particularly true for Heller’s Creek Public Access Area, where 44 percent 


of respondents indicated the need for additional boat launching facilities. Additional restrooms 


(30 percent of respondents) and the addition of a boat dock (30 percent of respondents) were also 


commonly requested. The addition of a boat dock was most often requested at Cannon’s Creek 


Public Access Area. 


Eighty percent of waterfowl survey respondents indicated that additional facilities or 


improvements are needed for waterfowl hunting at Parr Reservoir. Additional lighting 


(30 percent) and food for waterfowl (30 percent) were the most common requests received by 


waterfowl survey respondents. Other common facility requests included the addition of a dock 


(13 percent), the addition or repair of a boat ramp (10 percent) and the provision of stable 


Parr Reservoir levels (10 percent). Only one survey was received from a respondent hunting at 


the Enoree River Waterfowl Management Area. This respondent recommended additional trash 


cans at this site. 


Waterfowl Focus Group attendees indicated that maintaining a Parr Reservoir level of 260’ or 


above would be preferable, particularly during December and January. Attendees also indicated 


that they would like for SCE&G to maintain the Highway 34 Ramp in a “primitive” state. The 


                                                 
8 Forty-three total surveys were returned; of those, forty individuals indicated that they were waterfowl hunting on 
Parr Reservoir. 
9 Because many respondents provided more than one recommended facility, total responses add up to greater than 
100 percent. 
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Waterfowl Focus Group attendees did not recommend any additions or improvements at 


Cannon’s Creek or Heller’s Creek public access areas. Focus Group attendees generally noted 


that waterfowl hunting opportunities could possibly be improved in the Project area through the 


creation of an additional waterfowl habitat/resting area (in particular, an area upstream of the 


Enoree Waterfowl Area, along the Enoree River). 


Need for Improvements.  Thirty-one percent of respondents indicated that improvements are 


needed at Parr Reservoir recreation sites. Boat ramp upgrades or improvements was most 


commonly requested by respondents (26 percent), and most often requested by those individuals 


interviewed at Heller’s Creek Public Access Area (Table 33). Improved or expanded restroom 


facilities was also commonly requested among respondents interviewed at both Cannon’s Creek 


and Heller’s Creek public access areas. Respondents commonly requested a courtesy dock or 


fishing pier at Cannon’s Creek Public Access Area. 


The Enoree River Bridge informal access area (non-Project) was noted as being highly utilized 


by Waterfowl Focus Group attendees. Attendees noted that it is difficult to launch a boat at this 


site and attendees recommended gravel or other boat launching improvements. 


TABLE 31 CONDITION RATINGS FOR PARR RESERVOIR RECREATION SITES a 


 Condition Rating 
Site Average Median 
Cannon’s Creek Public 
Access Area 3.95 4.00 


Heller’s Creek Public 
Access Area 3.81 4.00 


Total  3.90 4.00 
a Condition ratings on a scale from 1 “poor” to 5 “excellent” 
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TABLE 32 ADDITIONAL FACILITIES RECOMMENDED FOR PARR RESERVOIR ACCESS SITES 
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Cannon’s 
Creek Public 
Access Area 


32% 68% 147 6% 8% 34% 33% 2% 23% 21% 0% 9% 29% 2% 6% 0% 3% 100 


Heller’s Creek 
Public Access 
Area 


26% 74% 80 5% 2% 24% 44% 0% 20% 29% 2% 8% 32% 0% 3% 2% 2% 59 


a Individuals that responded that additional facilities were needed at a particular recreation site may not have provided a recommendation on what type of facilities 
were needed. As such, fewer facility recommendation responses were gathered. Additionally, many individuals provided more than one recommendation. Therefore, 
facility recommendation percentages may equal greater than 100%. 


 
TABLE 33 IMPROVEMENTS RECOMMENDED FOR PARR RESERVOIR ACCESS SITES 
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Cannon’s 
Creek Public 
Access Area 


68% 32% 100 25% 25% 6% 3% 3% 3% 3% 16% 6% 9% 32 


Heller’s Creek 
Public Access 
Area 


69% 31% 59 28% 50% 11% 0% 6% 6% 0% 0% 0% 0% 18 


a Individuals that responded that improvements were needed at a particular recreation site may not have provided a recommendation on what type of improvements 
were needed. As such, fewer improvement recommendation responses were gathered. Additionally, many individuals provided more than one recommendation. 
Therefore, percentages may equal greater than 100%. 
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6.0 CONCLUSIONS 


The objective of this study was to identify current and potential recreational use, opportunities, 


and needs at the Project. This was accomplished by identifying and inventorying existing Project 


recreation facilities, identifying patterns of recreation use and user needs and preferences at each 


site, and estimating future recreational use and needs at the Project over the anticipated new 


license term. In the following sections, study results are summarized in the context of the overall 


study goals and objectives and are intended to facilitate recreation planning and management 


discussions. 


6.1 CHARACTERIZATION OF EXISTING USE 


The Project is surrounded by a number of regionally and nationally recognized recreation 


resources; yet, study results indicate that the Project is well used, providing an estimated 


152,709 recreation days during the 2015 recreation season. This is undoubtedly due to the unique 


recreation atmosphere created by the Project, which includes riverine and lacustrine 


environments, waterfowl hunting areas, and areas that support a number of day-use activities 


such as picnicking, hiking and beach swimming. The Project supports eight public access sites 


and two waterfowl hunting areas, which are well distributed around the Project area. Survey 


results suggest that the sites are in good to very good condition, overall. Results specific to each 


development are provided below. 


6.1.1 MONTICELLO RESERVOIR 


Five public access sites are available on Monticello Reservoir and were included in this study. 


Study results indicate that site users are predominately local residents, traveling to the Project 


from the surrounding four counties (Fairfield, Lexington, Newberry and Richland). Visitors 


indicated a variety of reasons why they chose to recreate on Monticello Reservoir, with most 


noting that they chose it due to its proximity to their home or because it provided good fishing 


opportunities. It was shown that visitors tend to recreate at Monticello Reservoir in parties of 


between 2 and 3 people, with an average length of stay of approximately 3.5 hours. 


Individuals using Monticello Reservoir recreation sites primarily engage in water-based 


recreation activities. Boat fishing was the most popular activity observed, followed by bank and 


pier fishing. Boat fishing, pier fishing and bank fishing occur fairly consistently across day types, 
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with bank fishing increasing slightly on weekends, and boat fishing decreasing slightly on 


holidays. Canoeing and kayaking was shown to increase significantly on holidays. Respondents 


indicating that they recreated on Monticello Reservoir islands primarily reported that they did so 


to bank fish, with camping also being reported as popular island activities. 


All five of the Monticello Reservoir recreation sites provide angler access through boat launches 


or through bank or pier fishing, supporting the demand for fishing access. Not surprisingly, boat 


fishing was the most popular activity reported at Highway 99 and Highway 215 boat ramps, with 


bank fishing being the most popular activity reported at the Highway 99 Informal Fishing Area. 


Bank fishing and pier fishing were equally popular at the Scenic Overlook. The Highway 


215 boat ramp was also shown to support a significant amount of bank fishing, at approximately 


17 percent of the reported site use. The Recreation Lake primarily supports day-use activities 


such as swimming, picnicking, and sightseeing. However, boat fishing still accounted for 


approximately 30 percent of the reported use at the Recreation Lake. 


Monticello Reservoir was also shown to support significant recreational use during early crappie 


season in 2016 (February 1 through March 31). Visitation data indicates that March weekdays 


comprise the greatest amount of use during this period, with visitors primarily recreating at the 


bank and pier fishing sites of Highway 99 Informal Fishing Area and the Scenic Overlook. 


Study results indicate that recreation sites on Monticello Reservoir receive very similar levels of 


use, with most of the use occurring on the weekends. Data indicates that the Scenic Overlook 


accommodated the greatest numbers of patrons over the course of the 2015 study season, 


followed by the Highway 99 Informal Fishing Area. Additional data provided by spot counts and 


clerk observations indicates that use results for the Highway 99 Informal Fishing Area may be 


elevated, as this site was observed to receive a significant amount of drive-through traffic. This is 


also depicted through site density data which, in itself, indicates that the Highway 99 Informal 


Fishing Area is approaching site capacity, while this result is not supported by spot count data. 


Drive-through traffic also likely contributes to the high site density estimates calculated at the 


Highway 215 Boat Ramp. Data alone estimates peak use frequently above 100 percent capacity 


on weekend days. However, this site received very moderate crowdedness ratings (2.42), and 


also has a double entrance/exit which facilities lake viewing and drive-through visits. The 


Highway 99 Boat Ramp, which received the highest crowdedness rating out of all the Monticello 


Reservoir sites (2.93) had low to moderate site density ratings. However, this site has one 
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entrance/exit road, and is not directly visible from, and adjacent to, the main road, which may 


otherwise facilitate a large number of drive-through visits. Site visitation during the 2015 


recreation season may also be slightly elevated due to the construction of additional nuclear 


electric-generating units at the V.C. Summer Nuclear Station, located adjacent to Monticello 


Reservoir. Site expansion has resulted in the creation of an additional 3,000 to 3,500 jobs at that 


site. 


Overall, perceptions of crowding at Monticello Reservoir sites are low to moderate and site 


conditions were rated very high, with no Monticello Reservoir recreation site receiving below a 


410 rating. Restrooms were indicated as being the most needed additional facility at Monticello 


Reservoir, which is very typical for recreation use studies. Other facility and amenity 


recommendations included picnic tables, shelters, lighting, and fishing piers or docks. 


The five public access sites on Monticello Reservoir were surveyed for compliance with ADA 


guidelines. The Highway 215 Boat Ramp and Highway 99 Boat Ramp are paved; however 


neither site contains designated ADA compliant parking spaces. Parking areas at the Scenic 


Overlook Park, Recreation Lake Access Areas, and Highway 99 Informal Fishing Area are 


gravel. The Recreation Lake Beach Access Area contains designated ADA parking; however, as 


noted, neither of the two designated spaces are paved. Access trails to the facilities and amenities 


offered at the various Lake Monticello access sites (i.e. picnic areas, camping areas, and bank 


fishing areas) are unpaved. The Scenic Overlook provides ADA compliant restrooms; however 


no other permanent restroom facilities at the Monticello Reservoir sites are entirely ADA 


compliant. This is primarily due to the lack of paved access to restroom facilities. Other common 


deficiencies with restroom facilities include the inability to operate restroom doors with a closed 


fist and thresholds greater than 0.25 inches high. The general layout of restrooms and stalls are 


ADA compliant across all of the sites, with the exception of the Highway 99 Boat Ramp where 


the lavatories do not have enough clearance beneath them. Boat docks located at the Highway 


215 and Highway 99 Boat Ramps are not ADA compliant due to their ramp slopes, missing 


transition plates between the ramp and dock, lack of two-inch curbs at the dock edges, and lack 


of paved access. The fishing pier at the Scenic Overlook Park would not be considered ADA 


compliant due to the lack of paved access, lack of sections of railing that are 34 inches in height, 


and lack of two-inch curbs around the outside ramp edges of the pier. While the Monticello 


                                                 
10 On a scale of 1 to 5 where a 1 is “poor” and a 5 is “excellent.” 
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Reservoir recreation sites are not entirely ADA compliant in their current state, the addition of 


paved surfaces to the various facilities and amenities offered would eliminate many of the 


current barriers. 


6.1.2 PARR RESERVOIR 


Two public boat launch sites, one primitive boat launch, and two waterfowl sub-impoundments 


are available within the Project boundary at the Parr development. Respondents interviewed at 


Parr sites were primarily local, with a large representation from Newberry County (over 


75 percent). Over half of the individuals interviewed noted that they chose to recreate at Parr 


Reservoir due to the good fishing opportunities. It was shown that visitors tend to recreate at Parr 


Reservoir with one other person, on average, with an average length of stay of approximately 


3.5 hours. 


As with Monticello Reservoir, individuals recreating at Parr Reservoir recreation sites during the 


recreation season, from April to September, primarily engage in water-based recreation 


activities. Boat fishing was the most popular activity observed, accounting for 69 percent of the 


use at Cannon’s Creek Public Access Area and 86 percent of the use at Heller’s Creek Public 


Access Area. Bank fishing was the second most popular activity at the Parr development, 


accounting for 16 percent of the use at Cannon’s Creek Public Access Area. Boat fishing 


increased slightly during weekdays as compared to weekends and holidays. Conversely, bank 


fishing increased on the weekends and holidays. For holidays, visitors reported some increased 


activities for tent/vehicle camping, as compared to the non-holiday periods. 


Study results indicate that Cannon’s Creek Public Access Area receives the greatest amount of 


use, followed by Heller’s Creek Public Access Area and the Highway 34 primitive ramp. Data 


collected at the Enoree Bridge Informal Access Area, located outside of the Project boundary, 


indicates that it receives approximately 5 percent of the use experienced at the three SCE&G 


maintained access areas on Parr Reservoir. 


Density estimates calculated for Cannon’s and Heller’s Creek Public Access Areas suggest that 


these areas are consistently being used below their design capacities and can accommodate 


additional use, with the exception of peak hours during the occasional weekend day. This was 


also reflected in the low to moderate crowdedness ratings for these sites. 
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User perceptions of site conditions at Cannon’s and Heller’s Creek Public Access Areas ranged 


from good to very good. Additional boat launching or docking facilities were some of the most 


requested additional facilities, along with lighting and additional restrooms. 


The three public access on Parr Reservoir were surveyed for compliance with ADA guidelines. 


All three sites have gravel lots and none of the sites contain ADA compliant parking spaces. 


None of the sites have paved access to bathrooms, picnic areas, bank fishing areas, or camping 


areas. In addition to the lack of paved access, the bathrooms do not comply with ADA guidelines 


for toilet seat height, entrance threshold heights, or the ability to operate doors with a closed fist. 


While the Parr Reservoir recreation sites are not currently ADA compliant, the addition of paved 


surfaces at the site would eliminate many of the current barriers. 


6.1.3 WATERFOWL MANAGEMENT AREAS 


Goal 2 of this study is to characterize existing use of waterfowl areas and SCE&G recreation 


lands by hunters during designated hunting seasons. Data was gathered by employing several 


different data collection methods: a waterfowl focus group; vehicle counts at recreation 


sites/waterfowl areas; mail-in questionnaires specific to hunting use at the Project; and, SCDNR 


waterfowl use data. Collectively, the data helps to characterize existing use of lands and waters 


designated for waterfowl hunting within the Project boundary. 


Results from surveys distributed on vehicles parked Monticello Reservoir recreation sites during 


Canada Geese hunting season indicated that the majority of hunters are local residents who 


prefer to hunt on Saturday mornings. Several survey respondents noted that they prefer 


Monticello as it is less crowded than other areas in the vicinity, although they noted that the 


number of people recreating on Monticello reservoir has increased in recent years. 


Results from surveys distributed at Parr Reservoir indicate that the majority of hunters are 


residents of the surrounding counties, primarily Richland and Lexington, who hunt on Saturday 


mornings. Approximately one-half of the respondents cited crowding as an issue, noting that 


there were too many hunters on Parr Reservoir. Similarly, waterfowl focus group attendees noted 


that they prefer to hunt during weekday mornings, as there are less hunters on the Reservoir. 


Waterfowl focus group attendees also emphasized that they would prefer that the Highway 34 


Boat Ramp remain a primitive site. 
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Data regarding recreation use at the Enoree River and Broad River Waterfowl Management 


Areas was primarily obtained from SCDNR and waterfowl focus group attendees. Traffic 


counter data from the Enoree River Waterfowl Management Area indicates that it is well used. 


Crowding at this site was a primary concern among waterfowl focus group attendees. Several 


attendees suggested that this site be re-categorized as “Category I”, or that hunting pressure be 


otherwise limited by SCDNR management actions. Crowding is not an issue for the Broad River 


Waterfowl Management Area as this site is a draw-hunt site. 


6.2 CHARACTERIZATION OF FUTURE USE 


As described by Cordell et al. (2004), population growth in the surrounding counties will likely 


be the primary contributing factor to future use of Project recreation facilities. Study data shows 


that site users are primarily local residents that do not have shoreline access via private 


residences. As such, public access areas at the Project generally serve as community parks rather 


than tourist destinations. It is possible that the V.C. Summer Nuclear Station expansion and 


associated job growth is contributing to increased recreation use of Project facilities. Once the 


expansion is complete, it is unknown whether any increases in recreation that may be currently 


taking place will subside. Waterfowl hunters, both through the focus group sessions and target 


surveys noted significant increases in waterfowl hunting, and associated crowding, at the Project 


in recent years. Interestingly, while the majority of recreators on Parr Reservoir during the 2015 


peak recreation season were from Newberry County, the majority of Parr Reservoir waterfowl 


survey respondents were from Richland and Lexington counties. As Richland and Lexington 


counties are anticipated to have the greatest growth rates from 2015 to 2030, one may also 


surmise that waterfowl hunting in the Project area may also increase. 


It is projected that the population of the surrounding counties will increase by 12.9 percent from 


2015 to the year 2030. Fishing and boating are anticipated to remain the dominant recreation 


activities at Monticello Reservoir sites, and boat fishing and bank fishing are anticipated to 


remain the dominant recreation activities at Parr Reservoir sites. 


There are many uncertainties when predicting future recreation use, including new technologies, 


shifting demographic patterns, and economic growth. Study data shows that Project facilities are 


well used, and in good condition. While data indicates that some sites may be used at rates 


approaching or at capacity during peak periods, there are alternative sites in the vicinity that 
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provide similar amenities with lower density ratings. Moreover, crowdedness ratings for all 


Project facilities were shown to be low to moderate. Data related to the need for additional 


facilities and amenities, as summarized in this report, will be assessed in coordination with 


stakeholders on the Recreation and Lake & Land Management RCG. Project stakeholders will 


collectively work to develop appropriate measures to enhance Project recreation resources over 


the anticipated license term. These measures will be included in a Settlement Agreement and 


proposed Recreation Management Plan to be filed with the Final License Application. 
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1.0 INTRODUCTION 


South Carolina Electric & Gas Company (SCE&G) is the Licensee of the Parr Hydroelectric 


Project (FERC No. 1894) (Project). The Project consists of the Parr Hydro Development and the 


Fairfield Pumped Storage Development. Both developments are located along the Broad River in 


Fairfield and Newberry Counties, South Carolina.  


The Parr Hydro Development forms Parr Reservoir along the Broad River. The Development 


consists of a 37-foot-high, 200-foot-long concrete gravity spillway dam with a powerhouse 


housing generating units with a combined licensed capacity of 14.9 MW. Parr Hydro operates in 


a modified run-of-river mode and normally operates to continuously pass Broad River flow. The 


13-mile-long Parr Reservoir has a surface area of 4,400 acres at full pool and serves as the lower 


reservoir for pumped-storage operations.  


The Fairfield Pumped Storage Development is located directly off of the Broad River and forms 


the 6,800-acre upper reservoir, Monticello Reservoir, with four earthen dams. As noted, Parr 


Reservoir serves as the lower reservoir for pumped storage operations. The Fairfield 


Development has a licensed capacity of 511.2 MW and is primarily used for peaking operations, 


reserve generation, and power usage.  


2.0 PURPOSE OF THE STUDY 


The Project is currently involved in a relicensing process which involves cooperation and 


collaboration between SCE&G, as licensee, and a variety of stakeholders including state and 


federal resource agencies, state and local government, non-governmental organizations (NGO), 


and interested individuals.  The collaboration and cooperation is essential to the identification of 


and treatment of operational, economic, and environmental issues associated with a new 
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operating license for the Project.  SCE&G has established several Technical Working 


Committees (TWC's) with members from among the interested stakeholders with the objective 


of achieving consensus regarding the identification and proper treatment of these issues in the 


context of a new license. 


 As a part of this process, SCE&G is proposing to perform an assessment of existing and future 


recreational use, opportunities, and needs for the Project. The assessment is designed to provide 


information pertinent to the current and future availability and adequacy of SCE&G owned and 


managed recreation sites and specific informal recreation areas at Monticello Reservoir and the 


Parr Reservoir. The overall study plan objective is to identify current and potential recreational 


use, opportunities, and needs at the Project by addressing the following goals and objectives: 


Goal 1: Characterize the existing recreational use of SCE&G’s recreation sites on Monticello 


Reservoir and Parr Reservoir. This will be accomplished by meeting the following 


objectives: 


 


i. Identify recreation points, inventory the services and facilities offered at each, 


and assess the general condition of each site (including whether the site 


provides barrier free access). 


ii. Identify the patterns of use at each site (type, volume, and daily patterns of 


use). 


 


Goal 2: Characterize existing use of waterfowl areas (Broad River Waterfowl Area, Enoree 


River Waterfowl area) and SCE&G recreation lands by hunters during designated 


hunting seasons. This will be accomplished by meeting the following objectives: 


  


  i. Identify the patterns of use within the Project boundary (type, volume, and 


  daily/seasonal patterns of use).  


 


Goal 3: Identify future recreational needs relating to public recreation sites on Monticello 


Reservoir and Parr Reservoir. This will be accomplished by meeting the following 


objectives: 


 


i. Identify existing user needs and preferences, including perceptions of 


crowding at recreation sites. 


ii. Estimate future recreational use of existing recreation sites. 


iii. Identify future needs for new recreation sites and facilities. 
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3.0 STUDY AREA 


SCE&G designated recreation sites and informal recreation areas on Monticello Reservoir 


(Figure 1 ) and Parr Reservoir (Figure 2 ) that will be included in this assessment 


include the following: 


TABLE 1 RECREATION SITES TO BE ASSESSED 


MONTICELLO RESERVOIR 


RECREATION SITES & INFORMAL AREAS 


PARR RESERVOIR 


RECREATION SITES & INFORMAL AREAS 


1. Scenic Overlook (SCE&G-maintained 


portion) 


1. Cannon's Creek Boat Ramp 


2. Hwy 215 Boat Ramp 2. Heller's Creek Boat Ramp 


3. Hwy 99 Boat Ramp 3. Broad River Waterfowl Area (vehicle 


counter only) 


4. Recreation Lake Access Area 4. Hwy 34 Boat Ramp (vehicle counter only) 


5. Informal fishing area, east side of Hwy 99 5.     Enoree River Waterfowl Area (vehicle 


counter only) 


 6. Enoree River Bridge Informal Access 


Area (vehicle counter only) 
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FIGURE 1 MONTICELLO RESERVOIR RECREATION STUDY SITES 
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FIGURE 2 PARR RESERVOIR RECREATION STUDY SITES 


 


4.0 STUDY SEASON 


Study seasons will vary by study area based upon current knowledge of use patterns. Study 


seasons should capture specific seasonal activities, including hunting during legal seasons and 


on-water recreational use during the peak season (typically defined as Memorial Day to Labor 


Day). As hunting season dates vary annually based upon SCDNR board decisions, only 


approximate date ranges for specific targeted mail-in survey activities are provided within this 


study plan.  Exact dates for waterfowl survey activities will be determined when study season 


dates are published, anticipated being mid-summer 2014.  Study season specifics are further 


described below. 
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4.1 MONTICELLO RESERVOIR 


Primary interview activities will occur from April 1 through Labor Day, 2015.  Additional 


interviews will be conducted from February 1 through March 31, 2016 in order to capture 


recreational activity on the Reservoir during early crappie season. Specific targeted survey 


activities with mail-in surveys, as described in Section 5.5, will occur during the Canada Geese 


hunting season (approximately September 1 through September 30, depending on yearly SCDNR 


approved seasons). 


4.2 PARR RESERVOIR 


Primary interview activities, as described in Section 5.0, will occur from April 1 through Labor 


Day, 2015, to encompass turkey hunting season, as well as the peak recreation season. Specific 


targeted survey activities with mail-in surveys, as described in Section 5.5, will occur during 


Migratory Waterfowl Seasons, including Canada Geese hunting season (approximately 


September 2015 through January 2016, depending on yearly SCDNR approved seasons).   


5.0 DATA COLLECTION METHODS 


A variety of data collection techniques will be used to obtain the information necessary to meet 


the study objectives. Table 2 identifies the information needed to address each objective and the 


data collection methods to be used. Both primary and secondary data will be utilized. Primary 


data will entail site inventories, user counts, and use surveys (exit interviews). Secondary data 


will include U.S. Bureau of Census data, the South Carolina Statewide Comprehensive Outdoor 


Recreation Plan (SCORP), SC Recreation Participation & Preference Study, and other relevant, 


readily available literature. Additional input will be solicited from the Lake & Land Management 


and Recreation Resource Conservation Group (RCG), Recreation TWC, and target "focus 


groups" of especially knowledgeable individuals, offering knowledge of the recreation resources 


and needs of the lake and river. 
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TABLE 2 RECREATION USE AND NEEDS STUDY PLAN OBJECTIVES AND EFFORTS 


OBJECTIVES INFORMATION NEEDED SOURCE 


Goal 1: Characterize existing recreational use of recreation sites on Monticello Reservoir and the Parr Reservoir 


Identify formal recreation sites, inventory the services and 


facilities offered at each, and assess the general condition 


and ADA compliance of each site 


 Physical inventory of all boat ramps, grills, 


shelters, restrooms, parking capacity, etc., at 


each site 


 General assessment of site condition to 


include maintenance, basic rehabilitation 


needs, etc. 


 Visitors’ assessment of site conditions 


 Identification of activities that occur at each 


site 


 ADA compliance assessment 


 Recreation Site Inventory 


 Survey of Recreation Site Users 


Identify the patterns of use at each site (type, volume, and 


daily patterns of use) 
 Utilize vehicle counts as an estimation of 


people 


 Estimate of # people/vehicle 


 Estimate of # vehicles/site 


 Parking capacity 


 Traffic Counter Data 


 Surveyor Counts of Vehicles at 


Recreation Sites 


 Survey of Recreation Site Users - # 


of people per vehicle and length of 


visit 


 Recreation Site Inventory - # of 


parking spaces 


 County data from Scenic Overlook 


 


 


 


OBJECTIVES INFORMATION NEEDED SOURCE 


Goal 2: Characterize existing use of waterfowl areas (Broad River Waterfowl Area, Enoree River Waterfowl area) and SCE&G recreation lands by hunters 


during designated hunting seasons. 


Identify the patterns of use within the Project boundary 


(type, volume, and daily/seasonal patterns of use). 
 Estimation of # hunters/site or waterfowl area  Counts of Vehicles at Recreation 


Sites/waterfowl areas 


 Mail-in questionnaire specific to 


hunting use at the Project 


 SCDNR waterfowl use data 


 SCDNR hunting permit data 
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OBJECTIVES INFORMATION NEEDED SOURCE 


Goal 3:  Identify future recreational needs relating to public recreation sites on Monticello Reservoir and Parr Reservoir 


Identify existing user needs and preferences, including 


perceptions of crowding at recreation sites 


 


 User preferences and opinions of needs and 


crowding at sites 


 Condition assessment 


 Survey of Recreation Site Users 


 Recreation Site Inventory 


Estimate future recreational use of existing recreation sites  Current inventory and use data from Goals 1 


and 2 


 Population projections for the project area 


 Recreational use trends 


 Results of Goals 1 and 2 


 U.S. Bureau of Census Data 


 SC Division of Research & Statistics 


(Budget and Control Board) 


 SCORP, SC Recreation Participation 


& Preference Study, or other readily 


available literature 


Identify future needs for new recreation sites and facilities  Population projections 


 Recreation use trends 


 "focus group" (stakeholders) knowledge of 


recreation resources and needs 


 SC Div. of Research & Statistics 


 SCORP, SC Recreation Participation 


& Preference Study, Palmetto 


Conservation Foundation trail use 


data, or other literature  


 Recreation TWC and Lake and Land 


Management & Recreation RCG 
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The capacity, availability, and overall condition of existing recreation sites will be assessed 


through review of existing information and an on-site inventory (Section 5.1). Recreational use 


of SCE&G’s public recreation sites (Table 2) during the appropriate recreation season (as 


described in 4.0) will be estimated using a combination of data including traffic count, survey 


data, spot counts, and additional collection methods as described in Section 5.2, 5.3, 5.4, and 5.5. 


Methods for estimating recreational use are described in Section 6.0. 


5.1 RECREATION SITE INVENTORY 


Data on the types of amenities, activities supported, and the parking capacity of recreation sites 


at the Project, and the land area each site encompasses will be obtained from two sources. First, 


existing information regarding recreation sites such as FERC Form 80's and existing GIS data 


layers will be referenced. Second, a site visit will be made to collect data on the type, number, 


and size of facilities (restrooms, parking areas, boat ramps, picnic shelters and tables, etc.) 


located at each site. The general condition of recreation facilities will be recorded along with a 


qualitative assessment of whether the site is considered "barrier free". A copy of the inventory 


form is provided in Appendix A. 


Upon completion of the inventory, all data will be uploaded into a database; anticipated to be a 


GIS database. The database will be structured so that it can be used in a variety of formats 


(brochure, maps, web pages, etc.) and can be updated as recreation sites are modified, added, or 


changed in any way. 


5.2 TRAFFIC COUNTS 


Traffic counters will be installed to record the number of vehicles that enter and exit the public 


recreation areas. Traffic count data will be collected for an entire year in order to capture the 


various hunting seasons. On Monticello Reservoir, traffic counters will be installed at the lake 


access point of the Scenic Overlook, the Hwy 215 Boat Ramp, the Hwy 99 Boat Ramp, 


Recreation Lake Access Area, and the Hwy 99 informal fishing area. At Parr Reservoir, traffic 


counters will be installed at Cannon's Creek Boat Ramp, Heller's Creek Boat Ramp, Broad River 


Waterfowl Area, Hwy 34 Boat Ramp, Enoree River Waterfowl Area, and the Enoree River 


Bridge informal area. 
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5.3 PUBLIC RECREATION AREA VISITOR EXIT INTERVIEWS 


The preferences and perceptions of people using SCE&G’s recreation sites and informal areas 


are important inputs in management decisions regarding the adequacy and availability of existing 


recreation sites. Information from recreation site users will be obtained via an onsite survey from 


April 1 through Labor Day, 2015, and from February 1 through March 31, 2016, on Monticello 


Reservoir and from April 1 through Labor Day, 2015, for Parr Reservoir.  


Exit surveys will be administered to collect user characteristics (origin, gender, age, group size, 


etc.), the type of land-based and water-based recreation activities individuals are participating in, 


length of stay, perceptions of crowdedness, and conditions of recreation sites at the Project. 


Visitor demographic information will also be collected. Surveys will be conducted at the 


following locations: 


Monticello Reservoir 


 Scenic Overlook  


 Hwy 215 Boat Ramp 


 Hwy 99 Boat Ramp 


 Recreation Lake Access Area 


 Hwy 99 informal Fishing Area 


 


Parr Reservoir 


 Cannon's Creek Boat Ramp 


 Heller's Creek Boat Ramp 


 


The data collected will be used to provide a general pattern of recreation use and assist in the 


development of recreation use estimates at access sites. The data will also provide recreation user 


inputs on "crowdedness" and potential facility needs. The survey will be pre-tested in the field 


prior to implementation and revisions will be incorporated, as necessary. If any significant 


revisions to the survey or study protocol are deemed necessary subsequent to field pre-testing, 


the TWC will be notified.  


Two survey versions will be implemented – one for Monticello Reservoir and one for Parr 


Reservoir. The two survey versions will be very similar to each other and will contain similar 


questions. Draft questionnaires are provided in Appendix B. 







 


 


JANUARY 2014 - 11 -  


A draft sampling plan (Appendix C) has been prepared in consultation with the TWC utilizing 


stratified random sampling in order to complete at least 30 days of interviewing at each 


recreation site. Sampling days are made up of weekends, weekdays and holidays.  Weekends will 


be sampled at a greater rate than weekdays, to account for the heavier use that typically occurs 


during those periods. Moreover, all major national holidays that fall within the recreation season 


have been included in the sampling plan (i.e., Memorial Day weekend, July 4th weekend, and 


Labor Day weekend)(Table 3).  Furthermore, as the sampling season approaches, the TWC will 


be consulted on the potential for including special event days with the holidays.    


TABLE 3 LIST OF HOLIDAYS TO BE INCLUDED IN THE 2015 RUNS EXIT INTERVIEW 


SAMPLING PLAN 


DATE HOLIDAY 


May 23, 2015 Saturday before Memorial Day 


May 24, 2015 Sunday before Memorial Day 


May 25, 2015 Memorial Day 


July 3, 2015 Friday before Independence Day 


July 4, 2015 Independence Day 


July 5, 2015 Sunday after Independence Day 


September 5, 2015 Saturday before Labor Day 


September 6, 2015 Sunday before Labor Day 


September 7, 2015 Labor Day 


 


All survey clerks will be trained thoroughly as a means of quality control. Survey clerks will be 


provided with detailed information on the study schedule, appropriate materials to aid in data 


collection, and direction on appropriate interviewing techniques and attire. Interviewers will also 


be provided with an incentive for survey respondents to complete the survey.  


5.4 SPOT COUNTS 


Spot counts will be conducted at the public recreation sites identified in Section 5.3 once per 


interview period, concurrent with exit interviews. Specifically, spot counts will document the 


number of visitors and/or vehicles present at that visit and help to characterize site use. 


Information recorded during spot counts will include: date, time, and weather; amount of vehicle 


and vehicle/trailer parking capacity in use; number and type of activities observed at the site; and 


state license plate data. Spot count data will be used in parallel with traffic counter data.  
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5.5 ADDITIONAL USER DATA COLLECTION EFFORTS 


Waterfowl hunting typically occurs during the fall and winter months. Waterfowl hunters 


represent a unique group of users whose preferences and perceptions may differ from those using 


recreation sites during the summer months. The preferences and perceptions of waterfowl 


hunters will be identified through use of a panel of waterfowl hunters.  


Kleinschmidt will work with the Recreation TWC to identify waterfowl organizations whose 


hunters use the Project. A panel will be assembled from willing participants of the respective 


organizations. Should not enough participants be available from the organizations, additional 


individual hunters may be sought out to serve on the panel. A small group of hunters will be 


invited to participate in a group meeting, similar to a focus group, to identify the opportunities 


and needs of waterfowl hunters using Project access areas. The information collected will be 


similar to that of the access site survey. Kleinschmidt will recruit the hunters, develop a meeting 


format and materials, and will conduct the meeting. It is anticipated that the meeting will occur 


during the waterfowl hunting season. 


Additionally, mail-in surveys similar to the access site survey will be distributed at the Broad 


River1 and Enoree River Waterfowl Areas, on Parr Reservoir during waterfowl hunting season.  


On Monticello Reservoir, mail-in surveys will be distributed on vehicles parked at the Hwy 215 


boat ramp and the Hwy 99 boat ramp during Canada Geese season. The study seasons for 


Monticello Reservoir and Parr Reservoir, as discussed in Section 4.0, will capture the turkey 


hunting season through exit interview activities.  


Representation of those utilizing the Project during local fishing tournaments are anticipated to 


be represented during access site exit interviews, as registration, check-in and weigh-in typically 


occurs at access areas.  


 


 


                                                 
1
 In lieu of distributing mail-in surveys on parked vehicles at the Broad River Waterfowl Area, mail-in surveys may 


be provided to SCDNR to distribute to hunters winning the opportunity to hunt at this site through the SCDNR 


Public Lottery Hunt program. 
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6.0 ANALYSIS 


The following sections provide a description of the approach for estimating existing and future 


recreational use, recreation site capacity and use density percentages, and recreation needs. 


6.1 CURRENT RECREATION USE ESTIMATES 


The reported estimates of recreation will be presented in "recreation days". The FERC defines a 


recreation day as one visit by a person to a development for purposes of recreation during any 


24-hour period. The weekday, weekend, and holiday average recreation days will be calculated 


for each Monticello Reservoir and Parr Reservoir recreation site utilizing the traffic counters and 


recreation site survey data. The average number of people at each site within the morning and 


afternoon periods will be estimated within each day type and converted to a daily estimate. Daily 


estimates for each day type will be expanded to represent the study period and summed for a 


total estimate for each recreation site.  


6.2 FUTURE RECREATION USE ESTIMATES 


Estimated projections of future recreation use at Monticello Reservoir and Parr Reservoir will be 


developed using the average annual increase in population growth over the past 10 years, as 


reported by the Census Bureau or the State Division of Research and Statistics, for Newberry, 


Fairfield and Richland counties2. The estimates will be augmented with discussion of trends 


reported in the SCORP (2014) and the SC Recreation Participation & Preference Study (2005). 


Estimated projections will be provided in 5 year intervals for the anticipated term of the license 


up to 50 years into the future (through year 2070). 


While it is acknowledged that future changes in the supply of recreation resources, either in their 


quantity, accessibility, and/or quality may influence future demand and use, the demand analysis 


undertaken for this study does not attempt to predict what these future changes might consist of 


or how they might specifically affect levels of use at Project facilities. Therefore, the demand 


analysis results should be viewed as a general guide of potential future recreation pressure 


developed for planning purposes only. 


                                                 
2
  Although Richland County is not within the FERC Project boundary, it is believed that a significant number of 


those who recreate at the Project reside within Richland County. 
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6.3 RECREATION SITE CAPACITY 


For purposes of this study, the carrying capacity for a recreation site is defined as the number of 


vehicles and boat trailers that can be parked at a recreation site at one time, based on the number 


of available parking spaces associated with each site. For paved parking areas, this will be 


achieved by counting the number of designated parking spaces available at the recreation site. 


For gravel parking areas, the number of available parking spaces for each recreation site will be 


estimated by measuring the area (sq ft) available for parking and estimating the number of 


vehicles that could be parked at the location, if optimal space were utilized. These estimates will 


be based on parking capacity standards for vehicle length, width, and available turn around 


space. 


6.4 RECREATION SITE USE DENSITY 


The use density of recreation sites will be estimated by comparing the average observed number 


of vehicles at the sites on sampled weekday, weekend, and holiday days with the available 


parking capacity for each recreation site. The average observed number of vehicles divided by 


the parking capacity will provide an estimated use density for each site.  


6.5 RECREATION NEEDS ASSESSMENT 


The need for recreation and site development or modification of existing recreation resources 


will be assessed based on the inventory, condition, capacity, and exit interview survey results. 


The needs assessment will focus on the existing condition and user opinions of recreation sites, 


whether a particular site provides "barrier free" access, and the ability of sites to meet current and 


anticipated future recreation demand pressures. Consideration will also be given to site 


opportunities and constraints, as well as support facilities such as signage and maintenance. The 


need for new recreational sites, facilities, and shoreline will be determined through assessment of 


the information collected and the input of stakeholders on the Recreation TWC and Lake & Land 


Management RCG. 
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7.0 SCHEDULE 


The proposed schedule for completion of the Recreation Use and Needs Study is as follows: 


TASK DATE 


Mobilization for field work (includes field clerk 


hiring, training, etc.) 
March 2015 


Survey development and pre-testing March 2015 


Installation of Traffic Counters March 31, 2015 


Interview survey collection (Monticello Reservoir) 


April 1-September 7 (Labor Day, 


2015); and February 1 - March 31, 


20163 


Interview survey collection (Parr Reservoir) 
April 1 -September 7 (Labor Day, 


2015) 


Waterfowl survey activities 
Throughout 2015 and early 2016 


during appropriate seasons. 


Early data entry, cleaning, and processing Early October 2015 


Determine if additional data collection is needed December 20154 


Conduct analyses April - July 2016 


Submit draft report July 2016 


Finalize report July/August 2016 


 


8.0 REFERENCES 


South Carolina Department of Parks, Recreation and Tourism, Recreation, Planning and 


Engineering Office. 2008. South Carolina Statewide Comprehensive Outdoor Recreation 


Plan. 


University of South Carolina. 2005. South Carolina Recreation Participation & Preference Study. 


Prepared for the South Carolina Department of Parks, Recreation and Tourism. (Online) 


[URL]: http://www.scprt.com/files/RPE/2005%20Rec%20Study.pdf 


 


 


                                                 
3
  The recreation season has been extended into 2016 on Monticello Reservoir in order to capture use data during  


the early crappie season, from February 1 through March 31, 2016. 
4
  If additional data collection is required, data collection methods, results and analyses, developed and assessed in 


cooperation with the Recreation RCG, will be provided in an addendum to the report. 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


APPENDIX A 


 


SITE INVENTORY FORM







 


 


SOUTH CAROLINA ELECTRIC & GAS COMPANY 


 


RECREATION ASSESSMENT STUDY PLAN 


 


PARR HYDROELECTRIC PROJECT 


(FERC NO. 1894) 


 


SCE&G Public Site Inventory Form 


 


Inspected by: ________ Date: _______ 


 


Site Name: ___________________________  


 


Site Address: __________________________________________________________________ 


 


City: _____________________ State: _SC_ Zip Code: ___________ 


 


Facility Type: 


 


_____ Primitive Camp _____ Picnic Area ____ Day Use 


_____ Overlook Site _____ Informal Site ____ Launch Ramp 


 


Road Access: 


 


_____ Paved access........................................______ # of lanes 


_____ Unpaved access ...................................______ # of lanes – (Circular entrance/exit) 


 


Operations: 


 


_____ Manned _____ Seasonal (From_____To_____) 


_____ Unmanned _____ Year Round 


_____ Fee ($) ........... (Site_____; Parking;_____) 


  







 


 


Site Amenities: 


 


 # Type # Type  


_____ Picnic Tables _____ Potable Water 


_____ Grills _____ Boat Fuel 


_____ Firepit/ring _____ Trash Cans 


_____ Boat Pump Out _____ Docks 


_____ Trails (specify use_____________: Miles_____) _____ Playground 


_____ Shelter _____ Showers 


_____ Designated Swim Area _____ Concession 


_____ Store _____Marina (# of slips_____) 


_____ Dumping Station 


 


Parking Lots: 


 


 Estimated Estimated 


Type # Paved # Gravel  


ADA Spaces _____ _____ _____ Spaces delineated? 


Regular Spaces _____ _____ _____ Curbs? 


Vehicle & trailer spaces _____ _____ 


 


Sanitation Facilities: 


 


 Flush (BF*?) Portable (BF?) Showers (BF?) 


Unisex _____ (_____) _____ (_____) _____ (_____) 


Women _____ (_____) _____ (_____) _____ (_____) 


Men _____ (_____) _____ (_____) _____ (_____) 


*BF - Barrier Free 


Campground/Campsite: 


 


 RV sites Cabins Tent sites Primitive sites 


# of sites ______ ______ ______ ______ 


On site parking ______ ______ ______ ______ 


Water front ______ ______ ______ ______ 


Barrier Free ______ ______ ______ ______ 


 







 


 


 


Boat Launch Facilities: 


 


_____ Hard surface _____ Unimproved (informal) _____ # of Lanes 


_____ Gravel _____ Carry In _____ Boat Prep Area? 


 


Courtesy/Fishing Docks: 


 


Courtesy/Fishing Dimensions Barrier Free 


______________ ______________________ ______________________________ 


______________ ______________________ ______________________________ 


______________ ______________________ ______________________________ 


______________ ______________________ ______________________________ 


______________ ______________________ ______________________________ 


 


Notes:   


______________________________________________________________________________ 


______________________________________________________________________________ 


______________________________________________________________________________ 


______________________________________________________________________________ 


______________________________________________________________________________ 


______________________________________________________________________________ 


______________________________________________________________________________ 


______________________________________________________________________________ 


______________________________________________________________________________ 


______________________________________________________________________________ 


______________________________________________________________________________ 


______________________________________________________________________________ 


 


Picture Number From _____ To ____ 


 
  







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


APPENDIX B 


 


RECREATION SITE QUESTIONNAIRES 
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Monticello Reservoir Public Access Site Questionnaire 


Clerk: _______________  Site:  _______________  Date: ______________ Time: __________ am/pm 


Weather:  Sunny  Partly Cloudy  Cloudy  Light Rain  Heavy Rain 


RESPONDENT GENDER:    Male      Female RESPONDENT REFUSED INTERVIEW:  
NUMBER OF PEOPLE IN VEHICLE:   RESPONDENT DOES NOT SPEAK ENGLISH:  
VEHICLE HAS A BOAT TRAILER:     RESPONDENT IS NOT 18 YEARS OR OLDER:  
RESPONDENT HAS BEEN INTERVIEWED AT THIS SITE PREVIOUSLY:  


 
THE FIRST FEW QUESTIONS ASK ABOUT YOUR EXPERIENCE HERE TODAY 


 
1. Including yourself, how many people are in your party today? (Fill in blank.) 


 _____ people in party 
 
2. What time did you arrive at Monticello Reservoir today? (Fill in blank.) 


 __________ am / pm 
 
3. What is the primary recreation activity that you participated in today at Monticello 


Reservoir? (Please read the list to respondents.  Check only one main activity in the 
first column.)   


 What other activities did you participate in today at Monticello Reservoir?  (Check all 
that apply in the second column.) 


Check only 
one main 
activity 


Check all 
other 


activities 


 
 
Types of Activities 


  FISHING: 


  boat fishing 


  pier/dock fishing 


  bank fishing 


  BOATING: 


  motor boating 


  pontoon/party boating 


  sailing 


  canoeing/kayaking 


  windsurfing 


  paddleboarding 


  OTHER: 


  bicycling 


  tent or vehicle camping 


  horseback riding 


  walking/hiking/backpacking 


  sightseeing 


  hunting 


  nature study/wildlife viewing/photography 


  swimming 


  picnicking 


  sunbathing 


  other:_________________________________ 
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Check only 
one main 
activity 


Check all 
other 


activities 


 
 
Types of Activities 


  None 


 
 
4. Did you spend any time on the water on Monticello Reservoir today? (Check one 


box.) 


  YES 
  NO (If no, skip to Question 6.) 
 
5A. Did you recreate on any of the islands on Monticello Reservoir today? 
 
  YES 
  NO (If no, skip to Question 6.) 
 
 
5B. What activities did you participate in while on the island(s)?  (Do not read this list.  
Allow respondent to answer and check all that apply and/or fill in the blanks.) 
  


     sunbathing       bank fishing       hunting 


     camping       walking/hiking       sightseeing 


     nature study/wildlife 
viewing/photography      swimming      picnicking 


      other (please specify: ______________________________________________) 
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6. On a scale from 1 to 5, with 1 being light, 3 being moderate, and 5 being heavy, how 
would you rate the crowdedness at this recreation site today? (Circle one number.) 


Light Moderate Heavy 


 
 


 
 


 
 


 
  1 2 3 4 5 


 
7A. On a scale from 1 to 5, with 1 being poor and 5 being excellent, how would you rate the 


overall condition of this recreation site today? (Circle one number.) 


Poor Excellent 


 
 


 
 


 
 


 
  1 2 3 4 5 


 


7B. Why did you choose to come to this recreation site today? (Fill in the blank.) 


______________________________________________________________________ 


______________________________________________________________________ 


______________________________________________________________________ 


______________________________________________________________________ 


 
7C. Are there any additional facilities needed at this recreation site? (Check one box.) 


  YES 
  NO (If no, skip to Question 8.) 
 
7D. What do you recommend? (Do not read this list.  Allow respondent to answer and check 


all that apply and/or fill in the blanks.) 


  


      access road       bank fishing area       boat dock 


      boat launch       camping area       fish cleaning station 


      fishing pier/dock       lighting       parking lot 


      picnic tables/shelter       restrooms       signs & information 


      swimming area       trails       trash cans 


      RV camping       tent camping 
      bilingual signs & 
information 


      other (please specify: ______________________________________________) 


 


7E. Are there any other improvements that you would recommend for this site? 


  YES 
  NO (If no, skip to Question 8.) 
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7F. What improvements do you recommend?  (Fill in the blank.) 


______________________________________________________________________ 


______________________________________________________________________ 


______________________________________________________________________ 


______________________________________________________________________ 
 


8. What was your primary reason for choosing to recreate at Monticello Reservoir today 
verses another lake or area? (Fill in blank.) 


______________________________________________________________________ 


______________________________________________________________________ 


______________________________________________________________________ 
 


9. What other lakes do you recreate at? (Fill in blank.) 


______________________________________________________________________ 


______________________________________________________________________ 


______________________________________________________________________ 


______________________________________________________________________ 
 


I HAVE JUST A FEW MORE QUESTIONS 
 
10. Do you own a permanent or seasonal lakefront residence on Monticello Reservoir?  


What is your zip code? (Check one box and fill in the blank for zip code.) 


  YES – Permanent Home  ZIP CODE:     


  YES – Seasonal Home   ZIP CODE:     


  NO - Non-lakefront resident   ZIP CODE:     
 
11. In what year were you born? (Fill in blank.) 


 ___________ YEAR 
 
12. Do you have any additional comments about the recreation facilities at Monticello 


Reservoir?  (Please fill in blank and be as specific as possible.) 


 __________________________________________________________________________  


 __________________________________________________________________________  


 __________________________________________________________________________  


 __________________________________________________________________________  


 __________________________________________________________________________  


 __________________________________________________________________________  


 


THANK YOU FOR YOUR HELP!  WE APPRECIATE YOUR TIME TODAY!
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Parr Reservoir/Broad River Public Access Site Questionnaire 


Clerk: _______________  Site:  _______________  Date: ______________ Time: __________ am/pm 


Weather:  Sunny  Partly Cloudy  Cloudy  Light Rain  Heavy Rain 


RESPONDENT GENDER:    Male      Female RESPONDENT REFUSED INTERVIEW:  
NUMBER OF PEOPLE IN VEHICLE:   RESPONDENT DOES NOT SPEAK ENGLISH:  
VEHICLE HAS A BOAT TRAILER:     RESPONDENT IS NOT 18 YEARS OR OLDER:  
RESPONDENT HAS BEEN INTERVIEWED AT THIS SITE PREVIOUSLY:  


 
THE FIRST FEW QUESTIONS ASK ABOUT YOUR EXPERIENCE HERE TODAY 


 
1. Including yourself, how many people are in your party today? (Fill in blank.) 


 _____ people in party 
 
2. What time did you arrive at Parr Reservoir today? (Fill in blank.) 


 __________ am / pm 
 
3. What is the primary recreation activity that you participated in today at Parr Reservoir? 


(Please read the list to respondents.  Check only one main activity in the first column.)   


 What other activities did you participate in today at Parr Reservoir?  (Check all that 
apply in the second column.) 


Check only 
one main 
activity 


Check all 
other 


activities 


 
 
Types of Activities 


  FISHING: 


  boat fishing 


  pier/dock fishing 


  bank fishing 


  BOATING: 


  motor boating 


  canoeing/kayaking 


  OTHER: 


  tent or vehicle camping 


  horseback riding 


  walking/hiking/backpacking 


  Sightseeing 


  Hunting 


  nature study/wildlife viewing/photography 


  Swimming 


  Picnicking 


  Sunbathing 


  
other:_________________________________


_ 


  None 
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4. On a scale from 1 to 5, with 1 being light, 3 being moderate, and 5 being heavy, how 
would you rate the crowdedness at this recreation site today? (Circle one number.) 


Light Moderate Heavy 


 
 


 
 


 
 


 
  1 2 3 4 5 


 
5A. On a scale from 1 to 5, with 1 being poor and 5 being excellent, how would you rate the 


overall condition of this recreation site today? (Circle one number.) 


Poor Excellent 


 
 


 
 


 
 


 
  1 2 3 4 5 


 


5B. Why did you choose to come to this recreation site today? (Fill in the blank.) 


______________________________________________________________________ 


______________________________________________________________________ 


______________________________________________________________________ 


______________________________________________________________________ 


 
5C. Are there any additional facilities needed at this recreation site? (Check one box.) 


  YES 
  NO (If no, skip to Question 6.) 
 
5D. What do you recommend? (Do not read this list.  Allow respondent to answer and check 


all that apply and/or fill in the blanks.) 


  


      access road       bank fishing area       boat dock 


      boat launch       camping area       fish cleaning station 


      fishing pier/dock       lighting       parking lot 


      picnic tables/shelter       restrooms       signs & information 


      swimming area       trails       trash cans 


      RV camping       tent camping 
      bilingual signs & 
information 


      other (please specify: ______________________________________________) 


 


5E. Are there any other improvements that you would recommend for this site? 


  YES 
  NO (If no, skip to Question 6.) 
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5F. What improvements do you recommend?  (Fill in the blank.) 


______________________________________________________________________ 


______________________________________________________________________ 


______________________________________________________________________ 


______________________________________________________________________ 
 


I HAVE JUST A FEW MORE QUESTIONS 
 
6. Do you own a permanent or seasonal residence on the Broad River?  What is your zip 


code? (Check one box and fill in the blank for zip code.) 


  YES – Permanent Home  ZIP CODE:     


  YES – Seasonal Home   ZIP CODE:     


  NO - Non-lakefront resident   ZIP CODE:     
 
7. In what year were you born? (Fill in blank.) 


 ___________ YEAR 
 
8. Do you have any additional comments about the recreation facilities on Parr 


Reservoir?  (Please fill in blank and be as specific as possible.) 


 __________________________________________________________________________  


 __________________________________________________________________________  


 __________________________________________________________________________  


 __________________________________________________________________________  


 __________________________________________________________________________  


 __________________________________________________________________________  


 


THANK YOU FOR YOUR HELP!  WE APPRECIATE YOUR TIME TODAY! 
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Parr Shoals Hydroelectric Project Relicense – FERC No. 1894 
 


Waterfowl Hunters Focus Group Meeting Summary 


December 9, 2014 


  Kleinschmidt Offices – Lexington, SC    


 


Waterfowl Focus Group - Purpose Statement 
 
Waterfowl hunting is a recreation activity that occurs within the Parr Hydroelectric Project 


boundary.  As part of the relicensing of the Parr Hydroelectric Project, stakeholders identified 


the need to gather information from waterfowl hunters that use the Parr Project Area for hunting 


in order to learn about their use and perceptions regarding the adequacy of existing resources 


and opportunities within the Project boundary.  SCE&G, in consultation with stakeholders, has 


formed a Waterfowl Focus Group to aid in gathering this information. The resulting Focus 


Group information will be used to help SCE&G identify ways to support waterfowl hunting and 


balance waterfowl hunters' needs with other demands at the Project.  


 


Session Details 


Facilitators: Alison Jakupca, Henry Mealing, Kelly Miller - Kleinschmidt Associates 


Date of Session: December 9, 2014 


Participant Information:  


  Organization/Affiliation   Number Attending 


• Individual Waterfowl Hunters    3 


• SCDNR       3 


• Tyger Enoree River Alliance (TERA) Members  3 


• SCE&G Personnel      3 


• Kleinschmidt Personnel     3 


 


Results:  


SCE&G conducted a focus group of waterfowl hunters in December of 2014.  Information was 


gathered in 3 primary areas: personal hunting preferences, seasonal trends and distribution of 


activities, Project Area preferences and needs.  Individual waterfowl hunters and TERA 


members are collectively referred to as "attendees" in the following notes. 







Personal Hunting Preferences: 


• Most of the focus group attendees indicated that they hunted in the Project Area on a 


weekly basis during the hunting season, noting that they would hunt whenever time and 


personal commitments allow.   


• Attendees generally indicated that waterfowl hunting is more enjoyable as a group 


activity and that they prefer to hunt with 1 to 4 other people.  


• Attendees noted that hunting was usually preferable in the morning; however the 


preferable time of day to hunt was highly weather dependant.   


• Weekdays are preferred over Saturdays (no hunting allowable in the Project Area on 


Sundays) due to less crowding during the weekdays. 


• In general, all species of waterfowl are hunted, no particular species of interest is 


specifically sought.   


• Attendees indicated that they hunt by both boat and by wading.  Hunters generally boat in 


from a public launch facility and then wade to a particular hunting location. 


• The Project area launch facilities most often utilized by waterfowl hunters are as follows: 


Hwy 99 and the site at Hwy 215 on Monticello; Hwy 34 primitive site, the Dawkins 


access (primitive boat ramp and cross over RR tracks); and the Maybinton (Keitts 


Bridge1) landing on Parr. 


 


Seasonal Trends: 


• Attendees noted that they generally begin hunting on or around Thanksgiving Day and 


hunt through the end of January (concurrent with the state and federal seasons).  


However, many indicated that they also hunt during the September teal and goose 


seasons and the February goose season.   


• Holidays were indicated as being some of the best hunting days due to a lack of other 


hunters. 


• Attendees noted an observed decrease in wood duck populations in the Project Area in 


the last 3 to 4 years.  It was noted that snow geese are beginning to be observed in the 


Project Area. 


1 Please see clarification submitted subsequent to the meeting located at the end of this document. 
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Project Area Preferences and Needs: 


• Parr Reservoir and associated waterfowl areas seems to be preferred to Monticello 


Reservoir.  This may be due to the fact that Monticello Reservoir is only open to 


waterfowl hunting on Wednesday and Saturday, while Parr is open 6 days a week. 


• Attendees indicated that there was over-crowding at the Enoree Waterfowl Area.   


• It was noted that people drive from long distances to hunt at the Enoree Waterfowl Area 


due to the fact that it is a Category 22 waterfowl area (appears "attractive" on paper). 


• Attendees also indicated that they have been stranded a few times on the reservoir, as 


lake levels drop.  Additionally, attendees indicated that maintaining a Parr Reservoir level 


of 260' or above would be preferable, particularly during December and January. 


• A bridge may be needed in the Enoree River Waterfowl Area to allow people to hunt at 


the far side of the area.  This would, however, allow more public into this area, which 


may be a negative impact to serious hunters who wade to that area3.   


• Attendees indicated that they would like for SCE&G to maintain Hwy 34 in a primitive 


state.   


• The Maybinton site is difficult to get in and out of and could use some gravel or other 


boat launching improvements. 


• No improvements were recommended at Monticello recreation sites or at Heller's or 


Cannon's creek sites. 


• Enoree Waterfowl Area was indicated as being the most used site, being rated by 


attendees as a "5" (with "1" being light and "5" being heavy).   


• Focus group attendees indicated that the mainstem of the Broad River, from the 


Monticello tailrace to the Hwy 34 boat ramp, was also fairly crowded (rated as a "4" on 


Saturday mornings).   


• Attendees noted that hunting opportunities could possibly be improved in the Project 


Area through the creation of an additional waterfowl habitat/resting area (in particular, an 


area upstream of the Enoree Waterfowl Area, along the Enoree River)4.   


2 SCDNR defines a "Category 1" Waterfowl Area as one where hunting is permitted only by means of a special 
permit obtained from SCDNR through an annual drawing.  Hunting is permitted on an "Category 2" Waterfowl Area 
only during SCDNR specified days and times during state waterfowl seasons. 
3 Please see clarification submitted subsequent to the meeting located at the end of this document. 
4 Please see clarification submitted subsequent to the meeting located at the end of this document. 
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Parr Shoals Hydroelectric Project Relicense – FERC No. 1894 
 


Waterfowl Hunters Focus Group Meeting Summary 


December 9, 2014 


  Kleinschmidt Offices – Lexington, SC    


Other points and issues raised by focus group attendees: 


• Attendees indicated that there are general issues regarding disrespectful and 


inexperienced hunters in the Project Area; however, they also noted that this seems to be 


an issue present at any public hunting area and has been compounded by the new-found 


popularity of waterfowl hunting due to a popular TV show.  


•  An increase in the number of private impoundments was indicated as potentially 


attracting ducks away from Project Area waters.   


• The VC Summer nuclear station service water pond also provides a good sanctuary for 


waterfowl. 


• Attendees indicated that they general do not experience conflicts with other types of 


hunting in the Project Area (small game, large game, etc.).  They indicated that they 


occasionally experience conflicts with fisherman in the Project Area.   


• Several options were suggested by attendees to alleviate some of the crowding issues 


currently experienced at the Enoree Waterfowl Area.  All of these options would need to 


be implemented by S.C. Department of Natural Resources (SCDNR) and include:  


o  A SCDNR decision to categorize the Enoree Waterfowl Area as "Category 1" 


(currently "Category 2"). 


o Only allow a certain number of individuals to hunt the area at one time. 


o Require a hunting pass. 


o Only allow hunting on Wednesdays. 


• SCDNR indicated the desire to work with SCE&G on an annual basis to facilitate 


SCDNR management of waterfowl areas during planting and hunting seasons. In 


particular, was the discussion of SCE&G maintaining Parr Reservoir at levels that would 


assist with either flooding or draining of waterfowl areas. 


 


Conclusions: 


There were many common themes expressed during the focus group meeting.  Over-crowding at 


the Enoree Waterfowl Area was a main concern.  Some improvements were suggested at the 


Hwy 34 boat ramp and the Maybinton Landing.  However, it was emphasized that 


improvements/maintenance should continue to focus on keeping these areas primitive.  Focus 







group attendees expressed satisfaction with the Monticello Reservoir access areas as well as the 


developed access areas at Parr (Cannons and Hellers Creek).  Attendees noted that desire to work 


with SCDNR to alleviate some of the crowding issues in the Project Area.  Potential 


opportunities for SCE&G and SCDNR to work together in the future for the management of 


waterfowl areas were also identified. 


 


Comments and Clarifications Submitted Subsequent to the Meeting  


 


The following comments were provided subsequent to the focus group meeting to clarify the 


preceding meeting summary:  


 
• In the "Personal Preferences" bullet points,  Keitts Bridge appears to be referenced as 


being on Parr Reservoir.  That landing is on the Enoree, upriver of the Enoree Waterfowl 
Area. 


 
• In the "Project Area Preference and Needs" bullet points,  there is a reference to the foot 


bridge in the Enoree Waterfowl Area.  That bridge already exists.  The conversation was 
about the fact that the bridge may be contributing to the over - crowding issue in the 
area.  It does provide easier access to the far side of the area.  Previously,  that area was a 
long walk around the impoundment.  Now wading to that area is possible because the foot 
bridge gets you over the creek channel out in the middle of the water. 


 
• In the "Project Area Preference and Needs" bullet points,  there is mention of "improving 


hunting opportunities" regarding the SCE&G property upstream of the Enoree Waterfowl 
Area.  To be clear,  the intent of the suggested enhancements to the area is to restore 
wetland habitat for waterfowl and other wetland dependant organisms.... critters.  With its 
proximity to the Enoree Waterfowl Area,  it is possible that the improved area would be a 
sanctuary.  While this would contribute to overall habitat,  I am not sure it directly 
contributes to "hunting opportunities".  Waterfowl hunters have long correlated habitat 
conservation and restoration with sustaining populations conducive to hunting,  but the 
two efforts are distinct.   
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Appendix: Focus Group Discussion Questions 


 


1. When was the last time you hunted waterfowl in the Project Area (refer to map)? 


 


2. When you hunt waterfowl in the Project Area, how many people do you usually hunt with? 


 


3. What time of day do you usually hunt in the Project Area? 


 


4. Is there a specific month that you tend to hunt most frequently?  Why?  Are there any months 


during the season that you generally avoid?  Why? 


 


5. What species or group (geese, wood ducks, puddle ducks, diving ducks) of waterfowl do you 


typically hunt for in these areas? 


 


6. How many times a season do you typically hunt in these areas? 


 


7. Do you typically hunt on weekends, weekdays or both? 


 


8. Have you seen any changes in the species of ducks harvested over the last 5 years? 


 


9.  Looking at this map, I’d like you to show me areas where you typically hunt waterfowl in 


the Project Area.  Why do you choose to hunt waterfowl here? 


 


10. Do you typically hunt waterfowl by wading, from a boat, or both? 


 


11. For those of you who typically hunt from a boat, do you usually launch from private property 


or a public launch facility?  If either of the latter responses, which ones?  (looking for 


specific names here) 


 


12. I’d like to focus on the public access sites you use for launching on the lake for waterfowl 


hunting.  Are there any additional facilities needed at these sites?  [By “facilities” I mean 
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parking spaces, restrooms, launch lanes, lighting, etc.]  Are there any improvements that you 


would recommend for this site? 


 


13. On a scale from 1 to 5, with 1 being light, 3 being moderate, and 5 being heavy, how would 


you rate the crowdedness overall in the Project Area when you go waterfowl hunting? 


 


14. Do you experience conflicts with other types of hunting (small game, large game, etc.)  or 


recreation activities (fishermen) in the Project Area? 


 


15. How do you think waterfowl hunting in the Project Area could be improved? 
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RECREATION USE AND NEEDS STUDY REPORT



PARR HYDROELECTRIC PROJECT

(FERC No. 1894)



SOUTH CAROLINA ELECTRIC & GAS COMPANY



[bookmark: _Toc334035427][bookmark: _Toc343591155][bookmark: _Toc465236856]INTRODUCTION

[bookmark: _Ref343844728]South Carolina Electric & Gas Company (“SCE&G”) is the Licensee of the Parr Hydroelectric Project (FERC No. 1894) (“Project”). The Project consists of the Parr Shoals Development (“Parr Development”) and the Fairfield Pumped Storage Development (“Fairfield Development”). Both Developments are located along the Broad River in Fairfield and Newberry counties, South Carolina.

The Parr Development creates the Parr Reservoir along the Broad River. The Development consists of a 37-foot-high, 200-foot-long concrete gravity spillway dam with a powerhouse and generating units with a combined licensed capacity of 14.9 MW. The Parr Development operates in a modified run-of-river mode and normally operates to continuously pass Broad River flow. The 13-mile-long Parr Reservoir has a surface area of 4,400 acres at full pool and serves as the lower reservoir for pumped-storage operations. Recreation opportunities at Parr Reservoir include hunting, boating, fishing, hiking and picnicking opportunities.

The Fairfield Development is located directly off of the Broad River and forms the 6,800-acre Monticello Reservoir, with four earthen dams. Monticello Reservoir serves as the upper reservoir and, as noted, Parr Reservoir serves as the lower reservoir for pumped storage operations. The Fairfield Development has a licensed capacity of 511.2 MW and is primarily used for peaking operations, reserve generation, and power usage. Recreation opportunities at Monticello Reservoir include hunting, boating, fishing, swimming, camping, hiking and picnicking opportunities.

In addition to the Monticello and Parr Reservoirs, the Recreation Lake, which was constructed by SCE&G solely for recreational use, is located adjacent to Monticello Reservoir and has a surface area of 300 acres. The Recreation Lake is maintained at a stable water level and is not affected by the operation of the pumped storage facility. The Recreation Lake encompasses approximately 10.2 miles of shoreline and offers opportunities for fishing, swimming and picnicking.

Approximately 9,000 acres of land and water within the Project are part of the statewide Wildlife Management Area (“WMA”) Program, managed by the South Carolina Department of Natural Resources (“SCDNR”) (SCE&G, 2002).

[bookmark: _Toc465236857]Study Purpose and Objectives

South Carolina Electric & Gas is currently in the process of obtaining a new federal operating license for the Project from the Federal Energy Regulatory Commission (“FERC”). This process involves cooperation and collaboration between SCE&G, as licensee, and a variety of stakeholders including state and federal resource agencies, state and local government, non-governmental organizations (“NGOs”), and interested individuals. SCE&G has established several Resource Conservation Groups (“RCGs”) and Technical Working Committees (“TWCs”) composed of interested stakeholders with the objective of achieving consensus regarding the identification and proper treatment of these issues in the context of a new license.

As part of this process, SCE&G performed an assessment of existing and future recreational use, opportunities, and needs for the Project. The assessment was designed to collect and provide information pertinent to the current and future availability and adequacy of SCE&G owned and managed recreation sites as well as specific informal recreation areas at Monticello Reservoir and Parr Reservoir. The overall study objective was to identify current and potential recreational use, opportunities, and needs at the Project by addressing the following goals and objectives:

Goal 1:	Characterize the existing recreational use of SCE&G’s recreation sites on Monticello Reservoir and Parr Reservoir. This was accomplished by focusing on the following objectives:

i. Identifying recreation points, inventorying the services and facilities offered at each, and assessing the general condition of each site, including whether the site provides barrier free access.

ii. Identifying the patterns of recreation use at each site (type, volume, and daily patterns of use).

Goal 2:	Characterize existing use of waterfowl areas (Broad River Waterfowl Area, Enoree River Waterfowl Area) and SCE&G recreation lands by hunters during designated hunting seasons. This was accomplished by focusing on the following objectives:

i. Identifying the patterns of recreation use within the Project boundary (type, volume, and daily/seasonal patterns of use).

Goal 3:	Identify future recreational needs relating to public recreation sites on Monticello Reservoir and Parr Reservoir. This was accomplished by focusing on the following objectives:

i. Identifying existing recreation user needs and preferences, including perceptions of crowding at recreation sites.

ii. Estimating future recreational use of existing recreation sites.

iii. [bookmark: _Toc343591158]Identifying future needs for new recreation sites and facilities.





[bookmark: _Toc465236858]Study Development and Consultation

Preceding submittal of the Pre-Application Document (“PAD”) for the Project, stakeholders requested additional information on the Project through the implementation of several studies, one of which was a Recreation Use and Needs Study (“RUNS”). At a meeting with the Lake and Land Management and Recreation RCG on October 16, 2013, stakeholders discussed the proposed draft RUNS Study Plan. The study plan was revised based on comments received at that meeting, and a finalized study plan was filed with the PAD on January 5, 2015. A copy of the study plan, along with meeting notes from the RCG meetings on February 19, 2013, and October 16, 2013, are included in Appendix A. This RUNS report provides the results of the study.







[bookmark: _Toc343261451][bookmark: _Toc343261452][bookmark: _Toc343261453][bookmark: _Toc343261454][bookmark: _Toc343261455][bookmark: _Toc343261456][bookmark: _Toc343261457][bookmark: _Toc343261458][bookmark: _Toc343261460][bookmark: _Toc343261461][bookmark: _Toc343261462][bookmark: _Toc343261463][bookmark: _Toc343261464][bookmark: _Toc343261465][bookmark: _Toc343261466][bookmark: _Toc343261467][bookmark: _Toc343261468][bookmark: _Toc343261469][bookmark: _Toc343261470][bookmark: _Toc343261472][bookmark: _Toc343261473][bookmark: _Toc343261474][bookmark: _Toc343261475]

[bookmark: _Toc465236859]METHODOLOGY

This section describes data collection and analysis efforts used for this study. Data collection focused on obtaining information related to existing public recreation sites and facilities owned by SCE&G[footnoteRef:2], estimating recreational use of those sites, and learning recreation user perceptions and site capacities. Analysis was performed to support study objectives, to characterize existing and potential future recreational use at SCE&G’s public access sites, and to assess future requirements necessary to support adequately, public recreational use of the Project resources. [2:  At the request of the RCG, the RUNS also assessed recreation use at the Enoree River Bridge Informal Access Area, which is outside of the Project Boundary, and the Enoree and Broad River Waterfowl Areas which are within the Project boundary, but managed by South Carolina Department of Natural Resources.] 


[bookmark: _Toc465236860]Study Area

Eleven recreation sites and informal recreation areas on Monticello Reservoir and Parr Reservoir were included in this assessment, with five on Monticello Reservoir and five on Parr Reservoir, and one, Enoree River Bridge Informal Access Area, upstream of Parr Reservoir and outside of the Project boundary. Table 1 summarizes the sites for which data was collected at each reservoir, which sites are considered Project recreation facilities, and the general type of data collected at each site. More specific and detailed descriptions of the data collection methods are provided in the following section. Figure 1 identifies the location of each recreation site for Monticello Reservoir and Parr Reservoir included in this study.

[bookmark: _Ref459377452][bookmark: _Toc465236908]Table 1	Recreation Sites Assessed

		Recreation Sites 
and Informal Areas

		Parr Project Facility

		Site Inventory

		Vehicle Counts

		Exit Interviews

		Mail-in Surveys

		Spot Counts



		Monticello Reservoir

		 

		 

		 

		 

		

		 



		Scenic Overlook (SCE&G-maintained portion)

		

		

		

		

		

		



		Highway 215 Boat Ramp

		

		

		

		

		

		



		Highway 99 Boat Ramp

		

		

		

		

		

		



		Recreation Lake Access Area

		

		

		

		

		

		



		Highway 99 Informal Fishing Area

		

		

		

		

		

		



		 

		

		

		

		

		

		



		Parr Reservoir

		

		

		

		

		

		



		Cannon’s Creek Public Access Area

		

		

		

		

		

		



		Heller’s Creek Public Access Area

		

		

		

		

		

		



		Highway 34 Primitive Ramp

		

		

		

		

		

		



		Broad River Waterfowl Area

		

		

		

		

		

		



		Enoree River Waterfowl Area

		

		

		

		

		

		



		Enoree River Bridge Informal Access Area

		

		

		

		

		

		









[bookmark: _Toc465236861]Data Collection

A variety of data collection techniques were used to obtain the information necessary to meet the study objectives. Table 2 identifies the information collected to address each objective as well as the data collection methods. Primary data collection included site inventories, user counts, and use surveys (exit interviews). Secondary data included information from the U.S. Bureau of Census data, the South Carolina Statewide Comprehensive Outdoor Recreation Plan (SCORP), the South Carolina Recreation Participation & Preference Study, data provided by the South Carolina Department of Natural Resources (“SCDNR”) and other relevant, readily available literature. Additional input was obtained from the Lake & Land Management and Recreation RCG, Recreation TWC, and target "focus groups" offering “in the field” knowledge of the recreation resources and needs of the lake and river.

[image: ]

[bookmark: _Ref459377485][bookmark: _Toc465236950]Figure 1	Recreation Facilities at Parr Project







[bookmark: _Ref459377567][bookmark: _Ref129758075][bookmark: _Ref129758069][bookmark: _Toc373908565][bookmark: _Toc373908604][bookmark: _Toc465236909]Table 2	Recreation Use and Needs Study Objectives and Efforts

		[bookmark: OLE_LINK1]Objectives

		Information Needed

		Source



		Goal 1:  Characterize existing recreational use of recreation sites on Monticello Reservoir and the Parr Reservoir



		Identify formal recreation sites, inventory the services and facilities offered at each, and assess the general condition and ADA compliance of each site

		· Physical inventory of all boat ramps, grills, shelters, restrooms, parking capacity, etc., at each site

· General assessment of site condition to include maintenance, basic rehabilitation needs, etc.

· Visitors’ assessment of site conditions

· Identification of activities that occur at each site

· ADA compliance assessment

		· Recreation Site Inventory

· Survey of Recreation Site Users



		Identify the patterns of use at each site (type, volume, and daily patterns of use)

		· Utilize vehicle counts as an estimation of people

· Estimate of number people/vehicle

· Estimate of number vehicles/site

· Parking capacity

		· Traffic Counter Data

· Surveyor Counts of Vehicles at Recreation Sites

· Survey of Recreation Site Users - number of people per vehicle and length of visit

· Recreation Site Inventory - number of parking spaces

· County data from Scenic Overlook





		Goal 2:  Characterize existing use of waterfowl areas (Broad River Waterfowl Area, Enoree River Waterfowl area) and SCE&G recreation lands by hunters during designated hunting seasons.



		Identify the patterns of use within the Project boundary (type, volume, and daily/seasonal patterns of use).

		· Estimate number of hunters/site or waterfowl area

		· Counts of Vehicles at Recreation Sites/waterfowl areas

· Mail-in questionnaire specific to hunting use at the Project

· SCDNR waterfowl use data

· SCDNR hunting permit data












TABLE 2	RECREATION USE AND NEEDS STUDY OBJECTIVES AND EFFORTS (CONTINUED)

		Objectives

		Information Needed

		Source



		Goal 3:  Identify future recreational needs relating to public recreation sites on Monticello Reservoir and Parr Reservoir



		Identify existing user needs and preferences, including perceptions of crowding at recreation sites



		· User preferences and opinions of needs and crowding at sites

· Condition assessment

		· Survey of Recreation Site Users

· Recreation Site Inventory



		Estimate future recreational use of existing recreation sites

		· Current inventory and use data from Goals 1 and 2

· Population projections for the project area

· Recreational use trends

		· Results of Goals 1 and 2

· U.S. Bureau of Census Data

· SC Division of Research & Statistics (Budget and Control Board)

· SCORP, SC Recreation Participation & Preference Study, or other readily available literature



		Identify future needs for new recreation sites and facilities

		· Population projections

· Recreation use trends

· "focus group" (stakeholders) knowledge of recreation resources and needs

		· SC Div. of Research & Statistics

· SCORP, SC Recreation Participation & Preference Study, Palmetto Conservation Foundation trail use data, or other literature 

· Recreation TWC and Lake and Land Management & Recreation RCG
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[bookmark: _Toc465236862]Study Season

Primary interview activities occurred during the April 1 through September 7 (Labor Day), 2015 period. Additional interviews were conducted from February 1 through March 31, 2016, on the Monticello Reservoir in order to capture recreational activity on the reservoir during early crappie season. Specific targeted survey activities with mail-in surveys were implemented at both reservoirs during the migratory waterfowl seasons, including the Canada geese hunting season. The 2015 and 2016 waterfowl seasons extended as follows:

· September 1- September 30, 2015:  Early Canada Geese Season

· September 11- September 26, 2015:  Early Teal Season

· November 21- November 28, 2015, December 12, 2015 - January 31, 2016:  Duck and Canada Geese Seasons

· February 14- February 29, 2016:  Canada Geese Season





[bookmark: _Toc343591161][bookmark: _Toc465236863][bookmark: _Ref343256837]Recreation Site Inventory

Site inventories were completed at recreation sites on Monticello and Parr Reservoirs (see Table 1). Data on the types of activities supported, parking capacity, the type, number, and size of facilities (bathhouses/restrooms, boat ramps, picnic shelters and tables, etc.) were collected for each location.

[bookmark: _Toc465236864]Vehicle Counts

Traffic counters were installed to record the number of vehicles entering and exiting the public recreation areas. Vehicle counts were conducted at ten[footnoteRef:3] study sites during the recreation season and at the five Monticello Reservoir recreation sites during the crappie season. The data collected was summarized by day type (weekdays, weekends, and holidays) for each site location. The traffic counters were configured to divide the number of vehicles counted by two, in order to account for the same vehicle entering and exiting the recreation site. Two access areas on Monticello Reservoir have two separate entrance/exit locations: the Highway 99 Informal Fishing Area, and the Highway 215 Boat Ramp. A traffic counter was installed at each entrance/exit location in order to count all vehicles entering or exiting the site. Vehicle counts provided by each counter were divided by two, consistent with the other recreation sites. Additionally, the vehicle counts for both entrances/exits were added together to account for total vehicle use at that site. [3:  After communication with SCDNR, a vehicle counter was not placed at the Broad River Waterfowl Management Area, as it is a draw-hunt site and SCDNR is well-apprised of use at that site.] 


[bookmark: 2.1.3_Recreation_Site_Surveys][bookmark: _Toc465236865]Public Recreation Area Visitor Exit Interviews

The preferences and perceptions of people using SCE&G’s recreation sites and informal areas are important inputs in management decisions regarding the adequacy and availability of existing recreation sites. Information from recreation site users was obtained via onsite exit interviews during the prime recreation season at both the Monticello and Parr Reservoirs during April 1 through September 7 (Labor Day), 2015. In addition, exit interviews were conducted during the crappie fishing seasons from February 1 through March 31, 2016, on Monticello Reservoir.

The surveys were designed to collect user characteristics (origin, gender, age, number of people per vehicle, total group size, etc.), the type of land-based and water-based recreation activities being participated in, length of stay, perceptions of crowdedness, conditions of recreation sites, and additional recreation facility needs at the Project. Exit interviews were conducted at all five of the Monticello Reservoir sites, and at the Parr Reservoir, Cannon’s Creek and Heller’s Creek Public Access Areas. Surveys were not conducted at the remaining Parr Reservoir sites due to the seasonal usage of these areas or the rural and informal nature of these areas.

Two survey versions were implemented, one for Monticello Reservoir and one for Parr Reservoir. The two survey versions were similar to each other and contained similar questions (see Appendix A). The survey was pre-tested in the field, prior to implementation. All survey clerks were trained as a means of quality control and were provided detailed information on the study purpose, schedule, data collection protocols and data sheet chain of custody, and direction on appropriate interviewing techniques and attire. Clerks were monitored regularly during the entire study period.

A sampling plan was prepared in consultation with the TWC utilizing stratified random sampling to target conducting at least 30 days of interviewing at each recreation site. Sampling days included weekends, weekdays and holidays. Weekends were sampled at a greater rate than weekdays to account for the heavier use that typically occurs during those periods. All major national holidays that fell within the recreation season were included in the sampling plan (see Table 3).

[bookmark: _Ref459377844][bookmark: _Toc373908566][bookmark: _Toc373908605][bookmark: _Toc465236910]Table 3	List of Holidays Included in the 2015 RUNS 
Exit Interview Sampling Plan

		Date

		Holiday



		May 23, 2015

		Saturday before Memorial Day



		May 24, 2015

		Sunday before Memorial Day



		May 25, 2015

		Memorial Day



		July 3, 2015

		Friday before Independence Day



		July 4, 2015

		Independence Day



		July 5, 2015

		Sunday after Independence Day



		September 5, 2015

		Saturday before Labor Day



		September 6, 2015

		Sunday before Labor Day



		September 7, 2015

		Labor Day









A total of 710 surveys were distributed at the Project area, and a total of 681 useable surveys were completed. Interviewers provided an incentive of a floating keychain for survey respondents to complete the survey. Table 4 provides a summary of the response rates.

[bookmark: _Ref459377895][bookmark: _Toc465236911]Table 4	Survey Response Rates

		

		Monticello Reservoir

		Parr Reservoir

		Total Project



		Total Number Attempted

		480

		230

		710



		Individual did not speak English

		8

		1

		9



		Refusals

		18

		2

		20



		Total Number Completed

		454

		227

		681



		Survey Response Rate

		95%

		99%

		96%









[bookmark: _Toc465236866]Spot Counts

Spot counts were conducted at the public recreation sites where the exit interviews were conducted once per interview period, concurrent with exit interview period. Information recorded during spot counts included: date, time, and weather; amount of vehicle and vehicle/trailer parking capacity in use; number and type of activities observed at the site; and state license plate data. Spot count data was used in parallel with traffic counter data to document the number of visitors and/or vehicles present at that visit and to characterize site use.

[bookmark: _Toc465236867]Waterfowl Management Areas Focus Group and Surveys

Waterfowl hunting typically occurs during the fall and winter months outside of the typical recreation season. Waterfowl hunters represent a unique group of users whose preferences and perceptions may differ from those using recreation sites during the summer months. Therefore, in order to capture the preferences and perceptions of waterfowl hunters a panel of waterfowl hunters were asked to serve as an expert panel, or focus group, to provide information about waterfowl hunting at the Project.

SCE&G, in consultation with stakeholders, formed a Waterfowl Focus Group to aid in gathering this information, and conducted a focus group of waterfowl hunters in December of 2014. The focus group was comprised of 9 individuals, which included unaffiliated waterfowl hunters, Tyger Enoree River Alliance members, and SCDNR representatives. Similar to the recreation survey, the purpose of conducting the focus group of waterfowl hunters was to obtain information about:

· hunting preferences to understand how waterfowl hunters use public access sites and areas in the Project area (identify access sites used, time and locations on the lake where hunting occurs);

· waterfowl hunting seasonal trends and distribution of activities;

· waterfowl hunting Project area preferences and needs to identify perceptions of the adequacy and condition of existing recreation sites and identify needs for additional public access for waterfowl hunting.





In addition to this focus group, mail-in surveys similar to the access site survey were distributed at the Enoree River Waterfowl Area and on Parr and Monticello reservoirs during appropriate waterfowl hunting seasons. On Monticello Reservoir, mail-in surveys were distributed on vehicles parked at the Hwy 215 boat ramp and the Hwy 99 boat ramp during the Canada Geese hunting season. A total of 18 completed surveys were returned, with 6 individuals indicating that they were waterfowl hunting at the time the survey was distributed. On Parr Reservoir, mail-in surveys were distributed on vehicles parked at Heller’s and Cannon’s Creek Public Access Areas during Early Teal and Duck hunting seasons. A total of 43 completed surveys returned with 40 individuals indicating that they were waterfowl hunting at the time the survey was distributed. Additionally, a survey box was placed at the Enoree River Waterfowl Area containing mail-in surveys. An unknown number of surveys were distributed at that site with only 1 completed survey returned.

[bookmark: _Toc343261484][bookmark: _Toc343261485][bookmark: _Toc343261486][bookmark: _Toc343261487][bookmark: _Toc343261488][bookmark: _Toc343261512][bookmark: _Toc465236868][bookmark: _Toc343591170]Analysis

The following sections provide a description of the approach for estimating existing and future recreational use, recreation site capacity and use density percentages, and recreation needs.

[bookmark: _Toc465236869]Current Recreational Use Estimates

[bookmark: _Toc343591171]Estimates of recreation use were developed for weekdays, weekends, and holidays for each public access site at the Monticello and Parr Reservoirs utilizing the traffic counters and recreation site survey data. The reported estimates of recreation are presented in "recreation days". The FERC defines a recreation day as one visit by a person to a development for purposes of recreation during any 24-hour period[footnoteRef:4]. The average number of people at each site within the morning and afternoon periods were estimated within each day type and converted to a daily estimate. Daily estimates for each day type were expanded to represent the study period and summed for a total estimate for each recreation site. Recreational use data at the Enoree River and Broad River waterfowl areas was provided by SCDNR, including annual use estimate and harvest data. [4:  Recreation use estimates are provided in recreation days, which the Federal Energy Regulatory Commission (FERC) defines as “each visit by a person to a development for recreational purposes during any portion of a 24- hour period.” Providing use estimates in this fashion allows for comparisons between sites, as well as between FERC projects around the country.] 


[bookmark: _Toc465236870]Future Recreational Use Estimates

Estimated projections of future recreation use at Monticello Reservoir and Parr Reservoir were developed using the average annual increase in population growth over the past 10 years, as reported by the Census Bureau or the State Division of Research and Statistics, for Newberry, Fairfield and Richland counties[footnoteRef:5]. The estimates were augmented with discussion of trends reported in the SCORP (2014) and the SC Recreation Participation & Preference Study (2005). Estimated projections are provided in 5 year intervals for the anticipated term of the license up to 50 years into the future (through year 2070). [5:  Although Richland County is not within the FERC Project boundary, it is believed that a significant number of those who recreate at the Project reside within Richland County.] 


While it is acknowledged that future changes in the supply of recreation resources, either in their quantity, accessibility, and/or quality may influence future demand and use, the demand analysis undertaken for this study does not attempt to predict what these future changes might consist of or how they might specifically affect levels of use at Project facilities. Therefore, the demand analysis results should be viewed as a general, data supported projection of potential future recreation pressure developed for planning purposes only.

[bookmark: _Toc343591173][bookmark: _Toc465236871]Recreation Site Capacity

For purposes of this study, the carrying capacity for a recreation site is defined as the number of vehicles and boat trailers that can be parked at a recreation site at one time, based on the number of available parking spaces associated with each site. For paved parking areas, capacity was estimated by counting the number of designated parking spaces available at the recreation site. For gravel parking areas, the number of available parking spaces for each recreation site was estimated by measuring the area (sq. ft.) available for parking and estimating the number of vehicles that could be parked at the location, if optimal space were utilized. These estimates were based on parking capacity standards for vehicle length, width, and available turn around space.

[bookmark: _Toc465236872]Recreation Site Use Density

The use density of recreation sites was estimated by comparing the estimated peak number of vehicles at the sites during a specific time period with the available parking capacity for the recreation sites. Use densities were calculated for the sites at which a survey clerk was present, as the other necessary data input (i.e. initial spot count and average length of stay) was gathered through clerk data and exit interviews. One weekend day and one week day per month was randomly selected from the sampling period for each site at which a clerk performed exit interviews. Recreation capacity should be considered for typical weekday and weekend use in management and site design decisions. Therefore, holidays were not used to estimate recreation site use density as they are regarded as special circumstances, with use levels that are experienced only a few times a year.

Recreation clerk spot count data was used to determine the amount of vehicles occupying spaces at the start of a shift. The total number of vehicles entering a site per hour during a shift was obtained from traffic counters. The average trip length in hours (from survey results) was used to estimate the length of time vehicles were occupying spaces at each site. For example, if the average length of stay was 3 hours, vehicles entering the site at 1:00 pm were assumed to remain at the site and exit at 4:00 pm. Total hourly vehicle counts from the initial spot count and from traffic counters were then estimated for each hour during the selected sample day for each site. The maximum number of vehicles at the site at a given time (peak hour) was then derived from the totals. The maximum number of vehicles was then divided by the parking capacity to provide an estimated use density for each site.

It should be noted that use density should be considered an over-estimate, as traffic counter data also includes those individuals that drive through the site, but do not stay to recreate. Moreover, vehicles observed by clerks performing initial spot counts at the beginning of their shift were assumed to have stayed for the entire average length of stay estimated for the site. Therefore, this should also be considered an over-estimate as these vehicles may have departed soon after the initial count.

An example of how this analysis was performed is shown in Table 5, and explained as follows. Fictitious numbers are used for this explanation. Suppose a recreation site had 250 parking spaces, and survey results show that people using that site spent an average of 3 hours there. Initial spot count data indicated that there were 24 vehicles parked at the site when the clerk arrived. If 56 vehicles arrive from 7:00 to 8:00 AM, 50 arrive from 8:00 AM to 9:00 AM, and 64 arrive from 9:00 AM to 10:00 AM, then the parking area would be at 78 percent capacity until the first vehicle departed around 10:00 AM. If 56 additional vehicles arrive before 10:00 AM, then there may not be enough parking spaces (capacity) to accommodate demand (number of vehicles).

[bookmark: _Toc164489917]


[bookmark: _Ref459377992][bookmark: _Toc465236912]Table 5	Hypothetical Calculation of Estimated Average Demand for Parking Spaces

		Methods

		Example Calculation



		On average, length of time that individuals spend at the recreation site

		Average Length of Stay		3 hours 





		Vehicle counts by hour from spot count and traffic counter for recreation clerk shift



		Initial Spot Count: 24 at 7 AM (assume vehicles stay the 3 hour length of stay)

56 vehicles traffic counter from 7:00 AM to 8:00 AM

50 vehicles traffic counter from 8:00 AM to 9:00 AM

64 vehicles traffic counter from 9:00 AM to 10:00 AM

48 vehicles traffic counter from 10:00 AM to 11:00 AM

62 vehicles traffic counter from 11:00 AM to 12:00 PM

50 vehicles traffic counter from 12:00 PM to 1:00 PM





		Vehicle counts are summed across the average length of stay

		Vehicles at the site from 7:00 AM to 10:00 AM = 24+56+50+64=194

Vehicles at the site from 8:00 AM to 11:00 AM = 50+64+48=162

Vehicles at the site from 9:00 AM to 12:00 PM = 64+48+62=174

Vehicles at the site from 10:00 AM to 1:00 PM = 48+62+50=160

Vehicles at the site from 11:00 AM to 2:00 PM = 62+50+50=162

Vehicles at the site from 12:00 AM to 3:00 PM = 50+50+50=150

Vehicles begin departing at 10:00 AM, resulting in a maximum estimate of 194 vehicles at the recreation site.





		Ratio of maximum vehicles at site to parking capacity

		Site parking capacity = 250 spaces

Maximum vehicles = 194

Capacity at which the site is used = 194/250 = 78%











[bookmark: _Toc465236873][bookmark: _Toc342702523][bookmark: _Toc342704623][bookmark: _Toc342702524][bookmark: _Toc342704624][bookmark: _Toc348622316][bookmark: _Toc348708626][bookmark: _Toc348708701][bookmark: _Toc348708776][bookmark: _Toc348708851]Recreation Needs Assessment

The need for recreation and site development or modification of existing recreation resources will be assessed based on the inventory, condition, capacity, and exit interview survey results. The needs assessment will focus on the existing condition and user opinions of recreation sites, whether a particular site provides "barrier free" access, and the ability of sites to meet current and anticipated future recreation demand pressures. Consideration will also be given to site opportunities and constraints, as well as support facilities such as signage and maintenance. The need for new recreational sites and facilities will be determined through assessment of the information collected and summarized within this report and the input of stakeholders on the Recreation and Lake & Land Management RCG. Final protection mitigation and enhancement measures relating to recreation resources will be included in a Settlement Agreement and proposed Recreation Management Plan.
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[bookmark: _Toc465236874]RECREATION RESOURCES

[bookmark: _Toc343591178][bookmark: _Toc343798179]This section provides an overview of regional recreational resources available in the Project vicinity. Additionally, detailed information is summarized regarding the recreation facilities located at Parr and Monticello reservoirs included in this study.

[bookmark: _Toc465236875]Regional Recreation Resources

The Project is located within Newberry and Fairfield Counties and situated in the Piedmont Region of South Carolina. The Piedmont Region is the largest geographic region in the State and is home to Kings Mountain National Military Park, Sumter National Forest, and major tourist attractions such as Lake Keowee, Lake Hartwell, Lake Wylie, the Catawba River, and the Saluda River (StudySC.org, 2014). The Project is not located on a designated wild and scenic river segment. In addition, no Project lands are being considered for inclusion in the National Trails System or as a Wilderness Area.

Regionally and nationally recognized recreation opportunities within the Project vicinity include Dreher Island State Park, Chester State Park, Kings Mountain National Military Park, Sumter National Forest, Lake Greenwood State Park, and Lake Wateree State Park. These areas provide opportunities for hunting, boating, fishing, hiking, picnicking, swimming, and camping in the Project vicinity (StudySC.org, 2014).

Sumter National Forest is a 371,000-acre national forest providing walking, riding, and camping opportunities. Lake Greenwood State Park provides access to the 11,400-acre Lake Greenwood along the southwestern border of Newberry County with several miles of shoreline and public access. Lake Wateree State Park is a 72-acre state park containing outdoor and water-oriented facilities, a campground, picnic areas, and a boat ramp. Lynch’s Woods Park is a 260-acre woodland area in the city of Newberry which has 7.5 miles of hiking and biking trails, 3.5 miles of equestrian trails, a primitive camp site, and picnic tables. Lake Monticello Park is a 25-acre park containing tennis courts, ball field, basketball court, picnic facilities, fishing pier, and walking trail.

Lake Murray is a 79.5 square-mile hydropower reservoir located in Newberry, Saluda, Lexington and Richland Counties. Lake Murray supports numerous on-water recreation opportunities through 15 public access sites situated around the reservoir. Lake Murray also hosts several national and local fishing tournaments. The lower Saluda River, which extends 10 miles downstream of the Lake Murray Dam, supports an active recreational fishery and provides a variety of paddling experiences, from flatwater to whitewater.

Fairfield and Newberry Counties encompass several municipal recreation areas. Fairfield County has 16 public parks and recreation facilities encompassing approximately 90 acres, and Newberry County has 45 public parks and recreation facilities encompassing more than 530 acres. These facilities (Table 6) provide the following amenities: playgrounds, picnic areas, softball fields, horseback riding, hand-carried and trailered boat launches, basketball courts, swimming pools, birding and wildlife watching opportunities, and multi-use trails that support hiking.

[bookmark: _bookmark3][bookmark: _Ref459378051][bookmark: _Toc465236913]Table 6	Recreation Facilities in Fairfield and Newberry Counties

		Fairfield County

		Newberry County



		Lake Monticello

		Brick House Recreation Area



		Feasterville Mini Park

		Broad River Canoe Access



		Mitford Mini Park

		Cannon's Creek Public Access Area



		Sheldon Mini Park

		Dreher Island State Park



		Eunice Shelton Trail

		Heller’s Creek Access Area



		Adger Park

		Little Mountain Reunion Park



		Blair Park/Willie Lee Recreation Center

		Lynch's Woods Park



		Garden St. Park

		Peak-to-Prosperity Rail Trail



		Middle Six Mini Park

		Wells Japanese Garden



		Chappelltown Mini Park

		Little Mountain Explorer Bicycling Route



		Centerville Mini Park

		



		Horeb Glenn Park

		



		Alton Trail

		



		Fortunes Spring Park

		









The South Carolina State Comprehensive Outdoor Recreation Plan (SCORP) provides information on the supply and demand for outdoor recreation facilities in South Carolina, creates policies for meeting that demand, and to qualify South Carolina for funding from the federal Land and Water Conservation Fund (LWCF) for acquiring or developing lands for public outdoor recreation (SCPRT 2008). The SCORP offers no recommendations specific to the Project, but the recreation goals outlined in the SCORP may be applied by governments at the state, county, or municipal levels, including Newberry and Fairfield Counties and the city of Newberry. The following goals of the SCORP may be relevant to the Project: promote the state’s tourist attractions; provide for the preservation and perpetuation of South Carolina’s rich historical heritage; lease or convey lands to local governments for parks and recreation facilities; and, study the state’s park and outdoor recreational resources and facilities, the current and projected needs for these resources, and the extent to which these needs are being met (SCPRT, 2008).

[bookmark: _Toc465236876]Project Area Recreation Resources

SCE&G permits public use of the Project land and waters for recreation. Monticello and Parr Reservoirs are popular recreational sites in western Fairfield County. SCE&G maintains eight public access sites on Monticello and Parr reservoirs that are considered Project recreational facilities. Many of these sites accommodate ADA compliant parking, with barrier free fishing access being provided at one Monticello Reservoir site.Sites are not regularly staffed, but are frequented by managing personnel and/or law enforcement to check on site and safety conditions. Table 7 lists recreation sites and associated facilities provided at these sites at Monticello and Parr Reservoirs. The location of these sites are shown in Figure 1.

On the Monticello Reservoir, Project recreation access sites include the Scenic Overlook, the Highway 215 Boat Ramp, the Highway 99 Public Access Area, the Recreation Lake Access Area, and the Highway 99 Informal Fishing Area. Monticello Reservoir recreation sites provide boating and fishing access and scenic viewing opportunities. The Scenic Overlook is managed in conjunction with the Fairfield County Recreation Commission, and includes a multiple-use recreational area at Monticello Reservoir, that includes a scenic overlook, baseball field, tennis courts, basketball court, picnic facilities, and fishing facilities that provide barrier free access.. The Highway 99 Informal Fishing Area is available for bank fishing only.

On the Parr Reservoir, three boat launch access facilities are provided by SCE&G. Cannon’s Creek and Heller’s Creek provide boat launches, courtesy docks, and picnic facilities. The Highway 34 Primitive Ramp provides primitive boat access to the upper portions of Parr Reservoir. Additionally, two waterfowl management areas, the Broad River and the Enoree River waterfowl areas were included in this study. These facilities provide public waterfowl hunting access and are under management jurisdiction of SCDNR under its WMA Program. These waterfowl areas are located within the Project boundary adjacent to the Parr Reservoir (Broad River Waterfowl Sub-impoundment) and the Enoree River (Enoree River Waterfowl Sub-impoundment). The RCG also requested that the study include collecting use information for the Enoree River Bridge Informal Access area which is located outside of the Project boundary, on U.S. Forest Service lands.





[bookmark: _Ref459378122][bookmark: _Toc465236914]Table 7	Public Recreation Site Inventory Summary for Monticello and Parr Reservoirs	Comment by Alison Jakupca: Removed the acreage column. SCE&G is still resolving GIS at Parr.

		Site Name

		$ Fee

		Barrier Free/ADA Amenities a

		Picnicking

		# Shelters

		# of Tables

		# of Grills

		Trail Length (Mi)

		Camping

		Swimming

		Bank Fishing

		Dock Fishing

		# Ramps

		# Docks

		Parking Spaces

		Restrooms

		Playground and Sport Facilities

		Owned by SCE&G

		Operated by SCE&G

		Leased to Other Entity



		Monticello Reservoir

		 

		

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Scenic Overlook

		$0

		

		

		5

		12

		 

		1

		

		

		

		

		 

		1

		100

		

		

		

		Partial

		Partial



		Highway 215 Boat Ramp

		$0

		

		

		1

		2

		 

		 

		 

		 

		

		

		2

		1

		30

		

		 

		

		

		 



		Highway 99 Public Access Area

		$0

		

		

		2

		5

		1

		 

		

		 

		

		

		3

		1

		80

		

		 

		

		

		 



		Recreation Lake Access Area

		$0

		

		

		2

		26

		7

		0.3

		

		

		

		

		1

		 

		105

		

		 

		

		

		 



		Highway 99 Informal Fishing Area

		$0

		

		

		

		

		

		

		

		

		

		

		

		

		20

		

		

		

		

		



		TOTALS

		$0

		

		 

		10

		45

		8

		1.3

		 

		 

		

		

		6

		3

		335

		

		

		

		

		 



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Parr Reservoir

		

		

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Cannon’s Creek Public Access Area

		$0

		

		

		2

		2

		1

		 

		

		

		

		 

		1

		

		30

		

		 

		

		

		



		Heller’s Creek Public Access Area

		$0

		

		

		2

		2

		 

		 

		

		 

		

		 

		1

		 

		25

		

		 

		

		

		 



		Highway 34 Primitive Ramp

		$0

		

		

		 

		 

		 

		 

		

		 

		

		 

		1

		 

		5

		 

		 

		

		

		 



		TOTALS

		$0 

		

		

		4

		4

		1

		

		 

		 

		

		

		3

		

		60

		 

		 

		

		

		 





a Although a recreation site may not be entirely ADA-compliant, this column indicates that the facility provides some level of barrier free amenities. Barrier free access at Project recreation sites is discussed further in Section 6.0.  













OCTOBER 2016	3-5	

[bookmark: _Toc465236877]Project Recreation Facilities - Monticello Reservoir

Scenic Overlook

[image: ]

[bookmark: _Ref457227366][bookmark: _Toc432246030][bookmark: _Toc465236941]Photo 1	Scenic Overlook



Scenic Overlook Park (Photo 1) is located on the eastern shore of the reservoir and can be accessed from Highway 215. This is a day use site, managed in conjunction with Fairfield County. The site is designed primarily for swimming, barrier-free dock fishing, bank fishing, and picnicking. The site provides parking for up to 100 vehicles. The facility also offers 5 picnic shelters, 12 picnic tables, ADA-compliant restrooms, a playground area, and a 1-mile-long hiking trail. The site is unstaffed and free to visitors year round.

Based on a scale of 1 to 5, with 5 being excellent, 2015 exit interview survey respondents rated the overall site condition of the Scenic Overlook Park as 4.42 (n=132).

Highway 215 Boat Ramp

[image: C:\Users\Jared Porter\Desktop\Hwy215 Boat Ramp.jpg]

[bookmark: _Ref457223744][bookmark: _Toc465236942]Photo 2	Highway 215 Boat Ramp

The Highway 215 Boat Ramp (Photo 2) is located on the eastern side of the reservoir, off of Highway 215. The site is primarily used as a boat launch, and offers a dock and two boat ramps. There are 30 parking spaces for vehicles with trailers. The site also provides a picnic shelter with two tables. There are no restrooms at the site. The site is unstaffed, and use of the boat ramp is free to visitors year round.

Based on a scale of 1 to 5, with 5 being excellent, 2015 exit interview survey respondents rated the overall site condition of the Highway 215 Boat Ramp as 4.44 (n=134).

Highway 99 Public Access Area

[image: ]

[bookmark: _Ref457223804][bookmark: _Toc465236943]Photo 3	Highway 99 Public Access Area



The Highway 99 Public Access Area (Photo 3) is a medium sized recreation area that is open for both day use and primitive tent camping. It is located on the northern side of the reservoir off of Highway 99. The site is primarily used as a boat launch, and also provides opportunities for primitive tent camping, picnicking, bank fishing, and boating. The site offers three boat ramps and one dock, as well as 80 parking spaces for vehicles with trailers. The site also provides restrooms, two picnic shelters, five picnic tables, and one grill. The area is unstaffed and access is free to visitors year round.

Based on a scale of 1 to 5, with 5 being excellent, 2015 exit interview survey respondents rated the overall site condition of the Highway 99 Public Access Area as 4.17 (n=104).





Recreation Lake Access Area

[image: ]

[bookmark: _Ref457223841][bookmark: _Toc465236944]Photo 4	Recreation Lake Access Area



The Recreation Lake Access Area (Photo 4) is adjacent to Lake Monticello, off of Highway 99. The site provides a boat launch that is open year-round and a beach area that is open from April 1 to September 30. The site provides a total of 2 picnic shelters, 26 tables, and 7 grills. There is a 0.3-mile-long hiking trail at the beach area, as well. The beach area provides a gravel parking area for approximately 95 vehicles, including designated ADA parking spaces (although unpaved). The boat launch provides parking for up to 10 vehicles with trailers. Restrooms are provided at both the beach area and the boat launch. Both areas are unstaffed and free to visitors.

Based on a scale of 1 to 5, with 5 being excellent, the average survey response rating the overall condition of the site was 4.0 (n=61).

Hwy 99 informal Fishing Area

[image: ]

[bookmark: _Ref457223890][bookmark: _Toc465236945]Photo 5	Highway 99 Informal Fishing Area



The Highway 99 Informal Fishing Area (Photo 5) is located on the north side of the reservoir, off of Highway 99. This small, day use recreation site is primarily designed for bank fishing. Swimming is prohibited at this site and there are no tables or other amenities. The site provides parking for up to 20 vehicles, as well as shoreline access for bank fishing. There are no fees at this site and it is open year round to visitors.

Based on a scale of 1 to 5, with 5 being excellent, 2015 exit interview survey respondents rated the overall site condition of the Highway 99 Informal Fishing Area as 4.24 (n=21).

[bookmark: _Toc465236878]Project Recreation Facilities - Parr Reservoir

Cannon's Creek Public Access Area

[image: C:\Users\Jared Porter\Desktop\Cannons.jpg]

[bookmark: _Ref457223919][bookmark: _Toc465236946]Photo 6	Cannon’s Creek Public Access Area



Cannon’s Creek Public Access Area (Photo 6) is located on the western side of Parr Reservoir off of Broad River Road. This site provides one boat launch, as well as amenities that include two shelters, two tables, a grill, and restrooms. There are parking spaces for up to 30 vehicles with trailers. Primitive camping is allowed at this site.

Based on a scale of 1 to 5, with 5 being excellent, 2015 exit interview survey respondents rated the overall site condition of this site as 3.95 (n=146).




Heller's Creek Public Access Area

[image: C:\Users\Jared Porter\Desktop\Hellers.jpg]

[bookmark: _Ref457223978][bookmark: _Toc465236947]Photo 7	Heller’s Creek Public Access Area



Heller’s Creek Public Access Area (Photo 7) is located on the western side of Parr reservoir, off of Broad River Road. This site provides one boat launch, as well as amenities that include two picnic shelters, two tables, and restrooms. There are parking spaces for up to 25 vehicles with trailers. Primitive camping is allowed at this site. The site is unstaffed and open year round to visitors with no fees required.

Based on a scale of 1 to 5, with 5 being excellent, 2015 exit interview survey respondents rated the overall site condition of this site as 3.81 (n=80).

Highway 34 Primitive Ramp

[image: ]

[bookmark: _Ref457224012][bookmark: _Toc465236948]Photo 8	Highway 34 Primitive Ramp



The Highway 34 Primitive Ramp (Photo 8) provides a gravel/earthen boat ramp and parking for up to five vehicles. The site provides boaters and shoreline anglers with access to the Broad River at the upper end of Parr Reservoir. Primitive camping is also permitted at the site. There are no fees at this site and it is open year round.

A site condition rating is not available for the Highway 34 Primitive Ramp, as exit interviews were not conducted at this site.

Broad River Waterfowl Management Area

The Broad River Waterfowl Management Area is a Category I waterfowl area, meaning hunts are conducted on selected Saturdays during the waterfowl season, with hunters having been selected by the SCDNR through a lottery system. This site is closed to the public during waterfowl season, and it is open to the public from February 2 through October 31. Recreation opportunities outside of waterfowl season include bird watching, bank fishing, deer hunting, and small game hunting.

Enoree River Waterfowl Management Area

The Enoree River Waterfowl Management Area is a category II hunting area, meaning it is open to the general public for waterfowl hunting. Waterfowl hunting is permitted on Saturdays until 12 p.m. during the hunting season. Outside of the waterfowl season, the area is open to visitors for activities including bird watching, deer hunting, and small game hunting.

[bookmark: _Toc465236879]Non-Project Access Areas

Enoree River Bridge Informal Access Area

[image: \\kleinschmidtusa.com\Condor\Jobs\455\094\Photos\Traffic Counter Photos\20151218_142959.jpg]

[bookmark: _Toc465236949]Photo 9	Enoree River Bridge Informal Access Area






At the request of the RCG, a traffic counter was placed at the Enoree River Bridge Informal Access Area. This area is located on U.S. Forest Service lands, outside of the Project boundary. The Project boundary extends to the high water mark in the vicinity of this access area. This site provides a primitive ramp, used primarily for small watercraft access to the Enoree River.
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[bookmark: _Toc465236880][bookmark: _Toc343591183]CHARACTERIZATION OF EXISTING RECREATION USE

The following sections characterize the existing recreation use at public access sites on Monticello Reservoir and Parr Reservoir during the study season. This section summarizes visitor characteristics at the recreation sites, as well as the patterns of recreational use at the sites including type of recreation activity.

[bookmark: _Toc465236881]Public Access Site Users

Knowledge of who is using Project sites and why they are using them can be useful in understanding future needs and how best to accommodate them. In this section, the characteristics of public access site users and their reasons for recreating at the Project are described.

[bookmark: _Toc465236882]Monticello Reservoir

Of the individuals interviewed at Monticello Reservoir sites, the majority were male (72 percent) and the average age was 48. Almost all of the visitors were from South Carolina (97 percent) with a large representation from the surrounding four (Fairfield, Lexington, Newberry and Richland) counties and the Columbia area (18 percent). Of those respondents interviewed, less than 2 percent indicated they owned a permanent or seasonal lakefront residence on Monticello.

In terms of why visitors chose to recreate at Monticello Reservoir, 17 percent indicated it was close to home, 15 percent indicated they visited the site to go fishing, and others indicated that the easy access and facilities were a motivating factor for recreating at the Reservoir. In addition, many visitors stated that it provided a place to recreate with friends and family.

Table 8 provides a summary of visitor characteristics at the recreation sites where visitor interviews were conducted. The average party size of visitors interviewed at Monticello sites was 2.7 visitors, with 2.3 being the average number of people in a vehicle when visiting the sites. The average length of stay was about 3 hours 20 minutes, with the Scenic Overlook having the shortest length of stay per visit and the two boat ramp access areas having the longest, at 5 hours for the average length of stay.




[bookmark: _Ref459378380][bookmark: _Toc465236915]Table 8	Summary of Visitor Characteristics at Monticello Reservoir Sites

		Site Name

		

		Age

		Number of People in Vehicle

		Party Size

		Length of Stay



		Scenic Overlook 

		Mean

		47

		2.59

		3.06

		0:56:48



		

		Median

		49

		2.00

		2.00

		0:15:00



		

		N

		131

		93

		132

		132



		Highway 215 Boat Ramp

		Mean

		51

		2.23

		2.26

		4:50:36



		

		Median

		53

		2.00

		2.00

		4:26:00



		

		N

		134

		107

		134

		133



		Highway 99 Boat Ramp

		Mean

		48

		2.05

		2.69

		4:53:34



		

		Median

		49

		2.00

		3.00

		4:05:30



		

		N

		99

		55

		106

		106



		Recreation Lake Access Area

		Mean

		41

		2.05

		3.03

		2:33:30



		

		Median

		42

		2.00

		3.00

		2:35:00



		

		N

		53

		20

		61

		61



		Highway 99 Informal Fishing Area

		Mean

		45

		2.50

		2.71

		2:59:45



		

		Median

		45

		2.00

		3.00

		0:30:00



		

		N

		17

		10

		21

		21



		Total

		Mean

		48

		2.31

		2.72

		3:19:34



		

		Median

		49

		2.00

		2.00

		2:40:00



		

		N

		434

		285

		454

		453









[bookmark: _Toc465236883]Parr Reservoir

The average age of the individuals interviewed at the Parr Reservoir sites was 43 and 89 percent were male. Of those respondents interviewed, less than 2 percent indicated they owned a permanent or seasonal lakefront residence on Parr Reservoir. All except for one visitor interviewed were from South Carolina with a large representation from Newberry County (over 75 percent) and from the Columbia area (12 percent).

In terms of why visitors chose to recreate at Parr Reservoir, the majority of those individuals interviewed indicated good fishing (52 percent). Others indicated that they selected the site because it was not crowded, had easy access, and that the site was close to home. The average party size was 2.3 visitors, with the average number of people in a vehicle when visiting the sites of 2.1 people. The average length of stay was about 3 hours 30 minutes. Table 9 provides a summary of visitor characteristics at the recreation sites where visitor interviews were conducted.

[bookmark: _Ref459378423][bookmark: _Toc465236916]Table 9	Summary of Visitor Characteristics at Parr Reservoir Sites

		Site Name

		

		Age

		Number of People in Vehicle

		Party Size

		Length of Stay



		Cannon's Creek Public Access Area

		Mean

		44

		2.19

		2.46

		3:13:55



		

		Median

		41

		2.00

		2.00

		3:10:00



		

		N

		139

		124

		147

		148



		Heller’s Creek Public Access Area

		Mean

		42

		2.08

		2.09

		3:58:06



		

		Median

		39

		2.00

		2.00

		3:50:00



		

		N

		77

		76

		80

		80



		Total

		Mean

		43

		2.15

		2.33

		3:29:25



		

		Median

		41

		2.00

		2.00

		3:31:30



		

		N

		216

		200

		227

		228









[bookmark: _Toc465236884]Current Use

Recreation use estimates and identification of recreation activities are provided below for the Project, followed by total and site-specific estimates for the Monticello Reservoir and the Parr Reservoir.

[bookmark: _Toc465236885]Project

During the April through September 2015 recreation season, recreation site visitation at the Project was estimated at a total of 152,709 recreation days. About 52 percent of the total use occurred on weekdays, and 38 percent on weekends and 10 percent on holidays. The greatest amount of use occurred during May (23 percent) followed by June (19 percent) and July (18 percent) during this period. Monticello Reservoir sites received the greatest use of the developments at 126,525 recreation days (83 percent of the total use) and Parr Reservoir sites received 26,184 recreation days during this period. See Table 10 for the summary of the recreation visitation by reservoir and day type during the 2015 study period.




[bookmark: _Ref459378463][bookmark: _Toc465236917]Table 10	Estimated Recreation Days for Monticello Reservoir 
and Parr Reservoir Sites

		

		Monticello Reservoir Sites

		Parr Reservoir Sites

		Total



		April

		                    18,318 

		                 4,217 

		            22,535 



		Weekdays

		                    11,503 

		                 2,703 

		            14,206



		Weekends

		                     6,815 

		                 1,514 

		              8,329 



		Holidays

		                          -   

		                      -   

		                   -   



		May

		                    29,267 

		                 6,018 

		            35,284 



		Weekdays

		                    10,895 

		                 2,799 

		            13,695 



		Weekends

		                    11,975 

		                 2,232 

		            14,208 



		Holidays

		                     6,396 

		                    986 

		              7,382 



		June

		                    23,992 

		                 4,645 

		            28,636 



		Weekdays

		                    12,216 

		                 3,031 

		            15,247 



		Weekends

		                    11,776 

		                 1,614 

		            13,390 



		Holidays

		                          -   

		                      -   

		                   -   



		July

		                    23,721 

		                 4,191 

		            27,912 



		Weekdays

		                    12,571 

		                 2,417 

		            14,988 



		Weekends

		                     6,776 

		                 1,195 

		              7,971 



		Holidays

		                     4,374 

		                    579 

		              4,953 



		August

		                    17,463 

		                 4,103 

		            21,566 



		Weekdays

		                     9,481 

		                 2,169 

		            11,650 



		Weekends

		                     7,983 

		                 1,934 

		              9,916 



		Holidays

		                          -   

		                      -   

		                   -   



		September

		                    13,765 

		                 3,010 

		            16,775 



		Weekdays

		                     8,042 

		                 1,763 

		              9,805 



		Weekends

		                     2,810 

		                    775 

		              3,585 



		Holidays

		                     2,913 

		                    472 

		              3,386 



		Total

		

		

		



		Weekdays

		                    64,707 

		                14,883 

		            79,590 



		Weekends

		                    48,135 

		                 9,263 

		            57,398 



		Holidays

		                    13,683 

		                 2,038 

		            15,721 



		TOTAL

		                  126,525 

		                26,184 

		          152,709 












[bookmark: _Toc465236886]Monticello Reservoir

[bookmark: _Ref457224178]Overall, the public recreation sites at Monticello Reservoir supported an estimated 126,525 recreation days during the study period (Table 11). The most used site was the Scenic Overlook (30 percent of total use at Monticello Reservoir sites and 37,384 recreation days), followed by the Highway 99 Informal Fishing Area (21 percent of total use). The Recreation Lake Access Area (17 percent of total use) and the Highway 215 Boat Ramp (17 percent of total use) and the Highway 99 Boat Ramp (15 percent of total use) received fairly equal amounts of use across the recreation season. About 51 percent of the total use occurred on weekdays, about 38 percent on weekends and the remaining 11 percent on holidays. The month of May received the greatest use at 23 percent of the total use during the recreation study season, following by June (19 percent) and July (19 percent).



[bookmark: _Ref459378703][bookmark: _Toc465236918]Table 11	Estimated Recreation Days for Monticello Reservoir Sites

		

		Scenic Overlook 

		Highway 215 Boat Ramp 

		Highway 99 Boat Ramp

		Recreation Lake Access Area

		Highway 99 Informal Fishing Area

		Total



		April

		

		

		

		

		

		             18,318 



		Weekdays

		               3,362 

		               2,110 

		               1,894 

		                  947 

		                       3,190 

		             11,503 



		Weekends

		               2,051 

		               1,249 

		               1,246 

		                  689 

		                       1,580 

		               6,815 



		Holidays

		                     -   

		                     -   

		

		

		                             -   

		                     -   



		May

		

		

		

		

		

		             29,267 



		Weekdays

		               3,108 

		               2,185 

		               1,763 

		               1,189 

		                       2,650 

		             10,895 



		Weekends

		               3,730 

		               2,105 

		               1,968 

		               2,312 

		                       1,860 

		             11,975 



		Holidays

		               1,756 

		               1,244 

		                  990 

		               1,581 

		                          825 

		               6,396 



		June

		

		

		

		

		

		             23,992 



		Weekdays

		               3,362 

		               1,864 

		               1,759 

		               2,481 

		                       2,750 

		             12,216 



		Weekends

		               3,750 

		               1,766 

		               1,689 

		               3,050 

		                       1,520 

		             11,776 



		Holidays

		                     -   

		                     -   

		                     -   

		                     -   

		                             -   

		                     -   



		July

		

		

		

		

		

		             23,721 



		Weekdays

		               3,476 

		               2,011 

		               1,939 

		               2,120 

		                       3,025 

		             12,571 



		Weekends

		               1,958 

		               1,231 

		                  972 

		               1,820 

		                          795 

		               6,776 



		Holidays

		               1,368 

		                  549 

		                  640 

		               1,285 

		                          533 

		               4,374 



		August

		

		

		

		

		

		             17,463 



		Weekdays

		               2,883 

		               1,639 

		               1,248 

		               1,033 

		                       2,678 

		               9,481 



		Weekends

		               2,253 

		               1,539 

		               1,271 

		               1,620 

		                       1,300 

		               7,983 



		Holidays

		

		                     -   

		                     -   

		                     -   

		                             -   

		                     -   



		September

		

		

		

		

		

		             13,765 



		Weekdays

		               2,448 

		               1,218 

		                  947 

		               1,119 

		                       2,310 

		               8,042 



		Weekends

		                  901 

		                  482 

		                  615 

		                  197 

		                          615 

		               2,810 



		Holidays

		                  979 

		                  468 

		                  406 

		                  603 

		                          458 

		               2,913 



		Total

		

		

		

		

		

		



		Weekdays

		             18,638 

		             11,027 

		               9,551 

		               8,889 

		                     16,603 

		             64,707 



		Weekends

		             14,644 

		               8,371 

		               7,761 

		               9,688 

		                       7,670 

		             48,135 



		Holidays

		               4,103 

		               2,261 

		               2,036 

		               3,469 

		                       1,815 

		             13,683 



		TOTAL

		             37,384 

		             21,660 

		             19,348 

		             22,046 

		                     26,088 

		           126,525 
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The primary recreation activities on Monticello Reservoir included boat fishing (42 percent), following by bank fishing, pier/dock fishing and swimming (Table 12). Visitors also indicated they participated in other activities while at the reservoir in addition to their primary activities, these included picnicking, sunbathing, sightseeing, and walking. In terms of the activity by day-type, visitors interviewed indicated participation in similar type of activities during weekdays and weekend periods. For holidays, visitors reported some increased activities for canoeing and kayaking, as compared to the non-holiday periods.

[bookmark: _Ref459378785][bookmark: _Toc465236919]Table 12	Primary Activities at Monticello Reservoir

		Activity

		Day Type

		Total



		

		Weekday

		Weekend

		Holiday

		



		Boat Fishing

		42%

		43%

		34%

		42%



		Pier/Dock Fishing

		13%

		11%

		9%

		11%



		Bank Fishing

		14%

		20%

		16%

		18%



		Motor Boating

		3%

		1%

		0%

		2%



		Pontoon/Party Boating

		0%

		0%

		0%

		0%



		Sailing

		1%

		0%

		0%

		0%



		Canoeing/Kayaking

		0%

		1%

		11%

		2%



		Windsurfing

		1%

		0%

		0%

		0%



		Paddleboarding

		0%

		0%

		2%

		0%



		Bicycling

		0%

		0%

		0%

		0%



		Tent/Vehicle Camping

		2%

		5%

		2%

		4%



		Walking/Hiking/Backpacking

		2%

		1%

		5%

		1%



		Sightseeing

		5%

		3%

		2%

		4%



		Hunting

		0%

		0%

		2%

		0%



		Swimming

		10%

		6%

		14%

		8%



		Picnicking

		3%

		5%

		2%

		4%



		Sunbathing

		1%

		1%

		0%

		1%



		Other

		3%

		2%

		0%

		2%



		Total

		100%

		100%

		100%

		100%



		N

		127

		282

		44

		453









About 54 percent of exit interview respondents indicated they spent time on Monticello Reservoir and about 15 percent indicated they recreated on Monticello Reservoir Islands. Of those respondents that recreated on the islands, the primary activity was bank fishing on the islands at 53 percent followed by camping on the islands at 38 percent (see Table 13).



[bookmark: _Ref459379267][bookmark: _Toc465236920]Table 13	Primary Activities at Monticello Reservoir Islands

		Activity a

		Day Type

		Total



		

		Weekday

		Weekend

		Holiday

		



		Island Sunbathing

		0%

		20%

		0%

		13%



		Island Bank Fishing

		43%

		70%

		0%

		53%



		Island Hunting

		0%

		10%

		40%

		13%



		Island Camping

		43%

		45%

		0%

		38%



		Island Walking/Hiking

		0%

		15%

		20%

		13%



		Island Sightseeing

		14%

		30%

		0%

		22%



		Island Nature Study/Wildlife Viewing/Photography

		14%

		20%

		20%

		19%



		Island Swimming

		29%

		30%

		40%

		31%



		Island Picnicking

		14%

		20%

		20%

		19%



		N

		7

		20

		5

		32





a Respondents were asked what activities they participated in while on Monticello island(s).  Many individuals provided more than one activity in response to this question.  Therefore, percentages equal greater than 100 percent.



In addition to data collected during the primary recreation season (April 1 through September 7), recreation use data was collected at the Monticello Reservoir sites during early crappie fishing season (February 1 through March 31, 2016). Table 14 summarizes recreation use at each site. The Highway 99 Informal Fishing Area site visitation was estimated at the greatest use; at about 36 percent, following by the Scenic Overlook at 25 percent of the total use during this period. Weekdays during March comprised the most use with 45 percent of the total estimated use during this period.
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[bookmark: _Ref459379410][bookmark: _Toc465236921]Table 14	Monticello Reservoir Recreation Use During Early Crappie Season, 2016

		

		Scenic Overlook 

		Highway 215 Boat Ramp 

		Highway 99 Boat Ramp

		Recreation Lake Access Area

		Highway 99 Informal Fishing Area

		Total



		February

		

		

		

		

		

		



		Weekdays

		               1,360 

		               1,030 

		                  646 

		                  215 

		                       2,940 

		               6,191 



		Weekends

		                  767 

		                  785 

		                  656 

		                  180 

		                          860 

		               3,248 



		Holidays

		                     -   

		                     -   

		                     -   

		                     -   

		                             -   

		                     -   



		March

		

		

		

		

		

		



		Weekdays

		               2,919 

		               2,103 

		               2,027 

		                  660 

		                       4,313 

		             12,022 



		Weekends

		               1,595 

		                  981 

		               1,033 

		                  344 

		                       1,480 

		               5,434 



		Holidays

		                     -   

		                     -   

		                     -   

		                     -   

		                             -   

		                     -   



		TOTAL

		               6,641 

		               4,899 

		               4,362 

		               1,400 

		                       9,593 

		             26,895 











OCTOBER 2016	4-12	

[bookmark: _Toc465236887]Parr Reservoir

[bookmark: _Ref457224325]The public recreation sites at Parr Reservoir supported an estimated 26,184 recreation days during the study period (Table 15). The most used sites were the Cannon’s Creek Public Access Area (14,452 recreation days and 55 percent of the total use at the Parr Reservoir sites), followed by Heller’s Creek Public Access Area (29 percent), and Highway 34 Primitive Ramp (16 percent). About 57 percent of the total use occurred on weekdays, about 35 percent on weekends and the remaining 8 percent on holidays. The month of May received the greatest use at 23 percent of the total use during the recreation study season, following by June (18 percent), April (16 percent), July (16 percent) and August (16 percent).




[bookmark: _Ref459379507][bookmark: _Toc465236922]Table 15	Estimated Recreation Days for Parr Reservoir Sites

		

		Cannon's Creek Public Access Area

		Heller’s Creek Public Access Area

		Highway 34 Primitive Ramp

		Total



		April

		

		

		

		4,217



		Weekdays

		1,638

		686

		378

		2,703



		Weekends

		823

		433

		258

		1,514



		Holidays

		- 

		- 

		-

		-



		May

		

		

		

		6,018



		Weekdays

		1,621

		749

		430

		2,799



		Weekends

		1,121

		716

		396

		2,232



		Holidays

		519

		312

		155

		986



		June

		

		

		

		4,645



		Weekdays

		1,734

		824

		473

		3,031



		Weekends

		806

		532

		275

		1,614



		Holidays

		-

		- 

		-

		-



		July

		

		

		

		4,191



		Weekdays

		1,349

		595

		473

		2,417



		Weekends

		526

		437

		232

		1,195



		Holidays

		302

		200

		77

		579



		August

		

		

		

		4,103



		Weekdays

		1,242

		612

		316

		2,169



		Weekends

		1,029

		603

		301

		1,934



		Holidays

		-

		-

		-

		-



		September

		

		

		

		3,010



		Weekdays

		1,012

		480

		271

		1,763



		Weekends

		434

		212

		129

		775



		Holidays

		296

		112

		65

		472



		Total

		

		

		

		



		Weekdays

		8,596

		3,946

		2,341

		14,883 



		Weekends

		4,739

		2,933

		1,591

		9,263



		Holidays

		1,117

		624

		297

		2,038



		TOTAL

		14,452

		7,503

		4,229

		26,184










The predominant recreation activity on Parr Reservoir was boat fishing (75 percent), followed by bank fishing at 12 percent of visitors indicating this as their primary recreation activity (Table 16). Other secondary activities reported included tent/vehicle camping, sightseeing and pier/dock fishing. In terms of the activity by day-type, visitors interviewed indicated participation in similar type of activities during weekdays and weekend periods. For holidays, visitors reported some increased activities for tent/vehicle camping, as compared to the non-holiday periods.

[bookmark: _Ref459379967][bookmark: _Toc465236923]Table 16	Primary Activities at Parr Reservoir Sites

		Activity

		Day Type

		Total



		

		Weekday

		Weekend

		Holiday

		



		Boat Fishing

		85%

		73%

		64%

		75%



		Pier/Dock Fishing

		2%

		2%

		0%

		2%



		Bank Fishing

		8%

		15%

		11%

		12%



		Motor Boating

		0%

		0%

		3%

		0%



		Canoeing/Kayaking

		0%

		2%

		0%

		1%



		Tent/Vehicle Camping

		0%

		5%

		11%

		5%



		Sightseeing

		2%

		2%

		3%

		2%



		Hunting

		0%

		0%

		3%

		0%



		Swimming

		0%

		0%

		3%

		0%



		Picnicking

		0%

		1%

		0%

		0%



		Other

		2%

		0%

		3%

		1%



		None

		2%

		0%

		0%

		0%



		Total

		100%

		100%

		100%

		100%



		N

		61

		130

		36

		227









[bookmark: _Toc465236888]Non-Project Recreation Sites:  Enoree River Bridge Informal Access Area

In addition to the Project public access sites, the recreation visitation was collected at the Enoree River Bridge Informal Access Area. Visitation was estimated through vehicle counters, and no interviews were conducted at this non-Project facility. For the use estimates, the vehicle counts were estimated and then the average rating of 2.15 people per vehicle was applied based on the average visitor use estimates at Cannon’s and Heller’s Creek Public Access Areas. The total estimated recreation use during the study season (April through September) was estimated at 1,342 visitor days with 69 percent of this use occurring during weekdays, 27 percent during weekends and the remaining use during holiday periods. April had the greatest visitation with 370 recreation days at 28 percent, followed by May (17 percent), June (16 percent) and September (16 percent) of the total use during the study period (Table 17).

[bookmark: _Ref459380171][bookmark: _Toc465236924]Table 17	Estimated Recreation Days for Non-Project Sites – 
Enoree River Bridge Informal Access Area

		

		Enoree Bridge 



		April

		                        370 



		Weekdays

		                                    284 



		Weekends

		                                      86 



		Holidays

		                                        -   



		May

		                        234 



		Weekdays

		                                    129 



		Weekends

		                                      86 



		Holidays

		                                      19 



		June

		                         211 



		Weekdays

		                                    142 



		Weekends

		                                      69 



		Holidays

		                                        -   



		July

		                         181 



		Weekdays

		                                    142 



		Weekends

		                                      26 



		Holidays

		                                      13 



		August

		                        133 



		Weekdays

		                                      90 



		Weekends

		                                      43 



		Holidays

		                                        -   



		September

		                        213 



		Weekdays

		                                    135 



		Weekends

		                                      52 



		Holidays

		                                      26 



		Total

		



		Weekdays

		                        922 



		Weekends

		                        361 



		Holidays

		                          58 



		TOTAL

		                     1,342 









[bookmark: _Toc465236889]Waterfowl Management Areas

Waterfowl hunting remains an important recreation activity at the Project and was identified as a primary goal (Goal 2) of this study.

A variety of waterfowl hunting opportunities are available to Project recreators. The waters of Monticello Reservoir, excluding the Recreation Lake, are designated as a waterfowl management area under SCDNR’s Waterfowl Management Area (WMA) program and are available for public waterfowl hunting to those individuals possessing a permit. Portions of Parr Reservoir are also designated under SCDNR’s WMA program. The Broad River and Enoree River Waterfowl Areas, which are managed by SCDNR, are both located within the Project boundary, adjacent to Parr Reservoir and the Enoree River, respectively.

This study was constructed to gather waterfowl hunter use data by employing several different data collection methods: a waterfowl focus group; vehicle counts at recreation sites/waterfowl areas; mail-in questionnaires specific to hunting use at the Project; and, SCDNR waterfowl use data.

Waterfowl Focus Group Results

The waterfowl focus group meeting was held on December 9, 2014 and was attended by nine individuals with affiliations ranging from individual waterfowl hunters, to members of the Tyger Enoree River Alliance, to SCDNR resource managers. Information was gathered in three primary areas: personal hunting preferences, seasonal trends and distribution of activities, Project area preferences and needs. Personal hunting preferences, seasonal trends, and the distribution of activities is discussed below. Project area preferences and needs is discussed under Section 5.3 User Perceptions of Site Conditions and Needs.

Personal Hunting Preferences.  Most of the focus group attendees indicated that they hunted in the Project area on a weekly basis during the hunting season. Attendees generally indicated that waterfowl hunting is more enjoyable as a group activity and that they prefer to hunt with 1 to 4 other people. Attendees noted that hunting was usually preferable in the morning; however the preferable time of day to hunt was highly weather dependent. Weekdays are preferred over Saturdays (no hunting allowable in the Project area on Sundays) due to less crowding during the weekdays. In general, all species of waterfowl are hunted, no particular species of interest is specifically sought. Attendees indicated that they hunt by both boat and by wading. Hunters generally boat in from a public launch facility and then wade to a particular hunting location. The recreation facilities most often utilized by waterfowl hunters were indicated as follows: the Highway 99 Boat Ramp and the Highway 215 Boat Ramp on Monticello; the Highway 34 Primitive Ramp and the Enoree River Bridge Informal Access Area on Parr.

Seasonal Trends.  Attendees noted that they generally begin hunting on or around Thanksgiving Day and hunt through the end of January (concurrent with the state and federal seasons). However, many indicated that they also hunt during the September teal and goose seasons and the February goose season. Holidays were indicated as being some of the best hunting days due to a lack of other hunters.

A meeting summary is included in Appendix B.

Recreation Use Estimates for the Enoree River Waterfowl Management Area

[bookmark: _Toc457226282]Recreation days were estimated for the Enoree River Waterfowl Management Area using data from the vehicle counter placed at the site entrance, using the Parr Reservoir average of 2.15 people per vehicle.

Vehicle counter data indicated that the Enoree River Waterfowl Area supported an estimated 263 recreation days during the study period (Table 18). This total does not account for individuals who accessed the site by boat. SCDNR’s use data estimated that 131 people used the site during the study season. The difference between estimated recreation days, using an average of 2.15 people per vehicle, and SCDNR data may indicate that hunters are traveling to the site individually.




[bookmark: _Ref459380796][bookmark: _Toc465236925]Table 18	Estimated Recreation Days for the 
Enoree River Waterfowl Management Area

		 

		Enoree River Waterfowl Management Area



		November

		



		Weekends

		 13 



		Holidays

		 39   



		December

		



		Weekends

		 60 



		Holidays

		22   



		January

		



		Weekends

		 120 



		Holidays

		 9 



		Total

		



		Weekends

		 193



		Holidays

		 70 



		TOTAL

		 263 









Survey Results

Monticello Reservoir

A total of 18 surveys were returned from those distributed on vehicles parked at the Highway 215 Boat Ramp and at the Highway 99 Boat Ramp during waterfowl study seasons. Of those surveys that were returned, six individuals indicated that they were waterfowl hunting at the time the survey was distributed. All 6 respondents indicated that they hunt with at least one other person (2.17 people average), with 5 out of the 6 respondents (83 percent) indicating that they primarily hunt on Saturdays. Most respondents indicated that they traveled from Newberry County, SC. No respondents indicated that they had traveled from out-of-state. Five of the respondents provided additional comments regarding waterfowl hunting on Monticello Reservoir. All of the comments were positive, noting that limited hunting days and Wednesday and Saturday AM hunting times were favorable to provide good hunting opportunities on Monticello.



Parr Reservoir

A total of 43 surveys were returned from those distributed on vehicles parked at the Cannon’s Creek Public Access Area and at the Heller’s Creek Public Access Area during waterfowl study seasons. Of those surveys that were returned, 40 individuals indicated that they were waterfowl hunting at the time the survey was distributed. Approximately 90 percent of respondents indicated that they hunt with at least one other person (1.80 people average). Ninety-five percent[footnoteRef:6] of respondents indicated that they hunt on Saturdays. Wednesdays (53 percent) and Fridays (48 percent) were also popular hunting days among respondents. All but one respondent indicated that they hunt in the morning (98 percent). All respondents indicated that they were from South Carolina. Forty-three percent of respondents indicated that they had traveled from Richland County. Lexington was the second highest county of origin (27 percent) and Newberry County was listed third-highest, at approximately 19 percent. Other counties of origin included: Union, Fairfield, Edgefield and Aiken. Twenty-eight of the respondents provided additional comments regarding waterfowl hunting on Parr Reservoir. Approximately one-half of respondents that commented indicated that there were too many hunters on Parr Reservoir or that waterfowl hunting days/times should be limited. [6:  Many respondents indicated that they hunt on more than one day of the week. As such, percentages add up to be greater than 100 percent.] 


Enoree River Waterfowl Management Area

Only 1 survey was returned by a waterfowl hunter using the Enoree River Waterfowl Management Area. That individual indicated that they typically hunt with one other person and that they had traveled from Lexington County, SC.

SCDNR Waterfowl Management Area Use Data

SCDNR provided the following use data for the Enoree River Waterfowl Management Area:  131 hunters harvested 90 ducks and 1 Canada goose and shot 839 times. The bag included 54 wood ducks, 12 hooded mergansers, 17 ring-necked ducks, 3 black ducks, 1 green-winged teal, 1 gadwall, 1 pintail and 1 mallard (personal communication with Willie Simmons, SCDNR, on April 5, 2016).

SCDNR provided the following use data for the Broad River Waterfowl Management area: 58 hunters killed 130 ducks during 7 lottery hunts. The bag included 33 mallards, 7 black ducks, 5 gadwall, 1 American widgeon, 15 green winged teal, 1 northern pintail, 10 wood ducks, 1 redhead, 10 scaup, 35 ring-necked ducks, 6 ruddy ducks and 6 mergansers. Additionally, SCDNR hosted 1 youth hunt on February 6, 2016. Five youths participated and harvested 7 ducks (2 ring-neck ducks, 2 scaup, and 3 wood ducks (personal communication with Sam Stokes, Wildlife Coordinator, SCDNR, on April 5, 2016).
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[bookmark: _Toc465236890]CHARACTERIZATION OF POTENTIAL FUTURE USE AND NEEDS

The third goal of this study was to identify future recreational needs for public recreation sites on Monticello and Parr reservoirs and to assess the ability of existing access sites to accommodate that projected need. This includes estimating potential future use, assessing site capacity and crowdedness levels, and assessing whether current sites and facilities are adequate for long term management needs.

[bookmark: _Toc465236891]Future Use

[bookmark: _Ref457224500]National trends in outdoor recreation between 1999 and 2009 has generally increased with activities such as viewing and photographing nature (about 20 percent increase), warmwater fishing (increase of about 17 percent), day hiking (15 percent increase) and visiting developed sites for family gatherings (10.5 percent increase) (White, et al 2014). Projected national outdoor recreation trends for the period from 2008 to 2030 provided by the U. S Forest Service as part of the 2010 Resources Planning Act Assessment estimated an increase of about 26 percent for visiting at developed sites, and about 21 percent for fishing activities, 30 percent for motorized water use, and hiking at about 33 percent (White, et al 2014).

Recreation trends in South Carolina show walking for pleasure remains a top outdoor activity at 83.2 percent participation for individuals age 12 and older (USC 2005). Picnicking and swimming remain in the top 10 activities, and along with freshwater fishing have remained fairly constant in participation rates with less than 5 percent change between the 1999 and 2005 period (USC, 2005). The top 25 recreation activities for the Central Midlands Planning District, which includes the four counties surrounding the Project (Fairfield, Newberry, Lexington, and Richland), are provided in Table 19. Of the activities rated above 50 percent, walking for pleasure, beach swimming, and sunbathing, and picnicking are all activities that are available at the Project’s public recreation access sites.

[bookmark: _Ref457229192]


[bookmark: _Ref459380840][bookmark: _Toc465236926]Table 19	Recreation Participation (2005), Age 12 and Older, for the Four Counties Surrounding the Parr Project

		

		Activity

		District

		State



		1.

		Walking for pleasure or exercise

		82.8

		83.2



		2.

		Attending outdoor sporting events

		68.7

		63.4



		3.

		Beach swimming/sunbathing

		68.5

		62.5



		4.

		Driving for pleasure

		52.8

		58.2



		5.

		Weights or exercise machines

		70.7

		57.1



		6.

		Picnicking

		54.1

		53.4



		7.

		Pool swimming

		52.6

		53.2



		8.

		Visiting historical sites

		50.1

		52.1



		9.

		Bicycling

		50.6

		42.8



		10.

		Visiting a museum

		45.4

		38.4



		11.

		Fresh water fishing

		37.6

		37.2



		12.

		Visiting an unusual natural feature

		35.3

		34.7



		13.

		Playing basketball

		44.2

		34.5



		14.

		Visiting a zoo

		60.4

		34.1



		15.

		Motorboating

		33.0

		34.1



		16.

		Jogging/running

		42.6

		33.9



		17.

		Watching wildlife

		34.3

		33.4



		18.

		Lake/river swimming

		26.8

		28.0



		19.

		Off-road vehicle riding

		22.7

		23.5



		20.

		Camping

		20.2

		23.1



		21.

		Playing football

		28.9

		22.4



		22.

		Golf

		24.7

		21.1



		23.

		Guided nature trail/study

		28.9

		20.2



		24.

		Bird watching

		17.7

		20.2



		25.

		Hiking

		19.9

		18.2





Source:  USC, 2005; data for the Central Midlands Planning District which includes the four counties surrounding the Project Fairfield, Newberry, Lexington, and Richland.





The population of the counties within the Central Midlands Planning District (Fairfield, Newberry, Lexington, and Richland) increased by 4.7 percent between 2010 and 2015 and is projected to increase by about 12.9 percent from 2015 to the year 2030 (SCRFA, 2016). Lexington County is projected to have the fastest population growth of the area, at an average of 6.3 percent from 2015 to 2030. And Fairfield is projected to have the slowest population growth of these counties, at 0.5 percent for the same time period. If participation in recreation increases at a similar rate, one can expect to see increased demand for recreation opportunities in the future use at the Project sites. Table 20 summarizes the estimated population projections to 2030 for the four counties surrounding the Project.





[bookmark: _Ref459380895][bookmark: _Toc465236927]Table 20	Population Projections for the Four Counties Surrounding the Parr Project

		County

		2010 Census

		2015 Projection

		2020 Projection

		2025 Projection

		2030 Projection



		Fairfield

		23,956

		24,100

		24,200

		24,300

		24,500



		Lexington

		262,391

		277,100

		291,800

		312,500

		333,200



		Newberry

		37,508

		37,900

		38,200

		39,000

		39,800



		Richland

		384,504

		404,400

		424,300

		440,100

		456,000



		

		

		

		

		

		



		Four County Subtotal

		708,359

		743,500

		778,500

		815,900

		853,500



		Percent Change

		0%

		4.73%

		4.50%

		4.58%

		4.41%



		

		

		

		

		

		



		South Carolina

		4,625,364

		4,823,200

		5,020,800

		5,235,500

		5,451,700



		Percent Change

		0

		4.10%

		3.94%

		4.10%

		3.97%





Source:  http://www.sccommunityprofiles.org/census/proj_c2010.html

South Carolina Revenue and Fiscal Affairs Office, South Carolina State and County Population Projections 2000-2030. Accessed athttp://www.sccommunityprofiles.org/census/proj_c2010.html on July 12, 2016.
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Overall future use at the Project is estimated at 174,241 recreation days in the year 2030, based on the estimated population projections for the four county region and existing recreation use estimates at the Project. This would result in an increase of about 21,532 recreation days or about a 12.4 percent increase as compared to the 2015 estimated use. Table 21 provides a summary of projected estimated use at the Project out to year 2070. These estimates are based on applying the average population increase from 2010 to 2030 of 4.55 percent and applying this average estimate for each 5-year period. Future use estimates extending out in time beyond the 2030 period are even more subject to change as various assumptions, such assumptions about future births, deaths, net international migration, and domestic migration, affect these population trends over time.
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		Year

		Population Growth Rates

		Monticello Reservoir Sites

		Parr Reservoir Sites

		Total Project



		Use Estimates  (2015)

		 

		       126,525 

		        26,184 

		     152,709 



		2020

		4.50%

		       132,213 

		        27,361 

		     159,575 



		2025

		4.58%

		       138,274 

		        28,615 

		     166,889 



		2030

		4.41%

		       144,365 

		        29,876 

		     174,241 



		2035

		4.55%

		       150,938 

		        31,236 

		     182,174 



		2040

		4.55%

		       157,810 

		        32,658 

		     190,469 



		2045

		4.55%

		       164,995 

		        34,145 

		     199,140 



		2050

		4.55%

		       172,507 

		        35,700 

		     208,207 



		2055

		4.55%

		       180,361 

		        37,325 

		     217,686 



		2060

		4.55%

		       188,573 

		        39,025 

		     227,597 



		2065

		4.55%

		       197,158 

		        40,801 

		     237,960 



		2070

		4.55%

		       206,135 

		        42,659 

		     248,794 









[bookmark: _Toc456932822][bookmark: _Toc465236893]Monticello Reservoir

Table 22 summarizes the projected recreation use by activity for each 5-year increment out to the year 2050 at the Monticello Reservoir sites. Fishing and boating are anticipated to remain the dominant recreation activities at Monticello Reservoir sites.
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Table 23 summarizes the projected recreation use by activity for each 5-year increment out to the year 2050 at the Parr Reservoir sites. Boat fishing and bank fishing are anticipated to remain the dominant recreation activities at the Parr Reservoir sites.





[bookmark: _Ref459381028][bookmark: _Toc465236929]Table 22	Projected Future Recreation Day Estimates for Monticello Reservoir by Activity, 2020-2050

		

		Use Estimates (2015)

		2020

		2025

		2030

		2035

		2040

		2045

		2050



		Population Growth Rates

		

		4.50%

		4.58%

		4.41%

		4.55%

		4.55%

		4.55%

		4.55%



		Activity

		

		

		

		

		

		

		

		



		Boat Fishing

		52,789

		          55,162 

		         57,690 

		      60,232 

		    62,974 

		    65,841 

		    68,839 

		     71,973 



		Pier/Dock Fishing

		14,245

		          14,885 

		         15,567 

		      16,253 

		    16,993 

		    17,767 

		    18,576 

		     19,421 



		Bank Fishing

		22,624

		          23,641 

		         24,724 

		      25,814 

		    26,989 

		    28,218 

		    29,502 

		     30,846 



		Motor Boating

		2,234

		            2,335 

		           2,442 

		        2,550 

		      2,666 

		      2,787 

		      2,914 

		       3,046 



		Pontoon/Party Boating

		279

		               292 

		              305 

		           319 

		         333 

		         348 

		         364 

		          381 



		Sailing

		559

		               584 

		              610 

		           637 

		         666 

		         697 

		         728 

		          762 



		Canoeing/Kayaking

		2,514

		            2,627 

		           2,747 

		        2,868 

		      2,999 

		      3,135 

		      3,278 

		       3,427 



		Windsurfing

		279

		               292 

		              305 

		           319 

		         333 

		         348 

		         364 

		          381 



		Paddleboarding

		559

		               584 

		              610 

		           637 

		         666 

		         697 

		         728 

		          762 



		Bicycling

		279

		               292 

		              305 

		           319 

		         333 

		         348 

		         364 

		          381 



		Tent/Vehicle Camping

		4,748

		            4,962 

		           5,189 

		        5,418 

		      5,664 

		      5,922 

		      6,192 

		       6,474 



		Walking/Hiking/Backpacking

		1,676

		            1,751 

		           1,831 

		        1,912 

		      1,999 

		      2,090 

		      2,185 

		       2,285 



		Sightseeing

		4,469

		            4,670 

		           4,884 

		        5,099 

		      5,331 

		      5,574 

		      5,828 

		       6,093 



		Hunting

		559

		               584 

		              610 

		           637 

		         666 

		         697 

		         728 

		          762 



		Swimming

		9,776

		          10,215 

		         10,683 

		      11,154 

		    11,662 

		    12,193 

		    12,748 

		     13,328 



		Picnicking

		5,307

		            5,545 

		           5,800 

		        6,055 

		      6,331 

		      6,619 

		      6,920 

		       7,235 



		Sunbathing

		838

		               876 

		              916 

		           956 

		      1,000 

		      1,045 

		      1,093 

		       1,142 



		Other

		2,793

		            2,919 

		           3,052 

		        3,187 

		      3,332 

		      3,484 

		      3,642 

		       3,808 



		Total

		126,525

		        132,213 

		       138,274 

		    144,366 

		    150,938 

		    157,810 

		    164,995 

		     172,507 
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[bookmark: _Ref459381037][bookmark: _Toc465236930]Table 23	Estimated Future Recreation Days for Parr Reservoir by Activity, 2020-2050

		

		Use Estimates (2015)

		2020

		2025

		2030

		2035

		2040

		2045

		2050



		Population Growth Rates

		

		4.50%

		4.58%

		4.41%

		4.55%

		4.55%

		4.55%

		4.55%



		Activity

		

		

		

		

		

		

		

		



		Boat Fishing

		                  19,609 

		   20,491 

		   21,430 

		   22,374 

		   23,393 

		   24,458 

		   25,571 

		   26,736 



		Pier/Dock Fishing

		                       461 

		       482 

		       504 

		       526 

		       550 

		       575 

		       602 

		       629 



		Bank Fishing

		                    3,230 

		     3,375 

		     3,530 

		     3,685 

		     3,853 

		     4,028 

		     4,212 

		     4,404 



		Motor Boating

		                       115 

		       121 

		       126 

		       132 

		       138 

		       144 

		       150 

		       157 



		Pontoon/Party Boating

		                         -   

		         -   

		         -   

		         -   

		         -   

		         -   

		         -   

		         -   



		Sailing

		                         -   

		         -   

		         -   

		         -   

		         -   

		         -   

		         -   

		         -   



		Canoeing/Kayaking

		                       231 

		       241 

		       252 

		       263 

		       275 

		       288 

		       301 

		       315 



		Windsurfing

		                         -   

		         -   

		         -   

		         -   

		         -   

		         -   

		         -   

		         -   



		Paddleboarding

		                         -   

		         -   

		         -   

		         -   

		         -   

		         -   

		         -   

		         -   



		Bicycling

		                         -   

		         -   

		         -   

		         -   

		         -   

		         -   

		         -   

		         -   



		Tent/Vehicle Camping

		                    1,269 

		     1,326 

		     1,387 

		     1,448 

		     1,514 

		     1,583 

		     1,655 

		     1,730 



		Walking/Hiking/Backpacking

		                         -   

		         -   

		         -   

		         -   

		         -   

		         -   

		         -   

		         -   



		Sightseeing

		                       577 

		       603 

		       630 

		       658 

		       688 

		       719 

		       752 

		       786 



		Hunting

		                       115 

		       121 

		       126 

		       132 

		       138 

		       144 

		       150 

		       157 



		Swimming

		                       115 

		       121 

		       126 

		       132 

		       138 

		       144 

		       150 

		       157 



		Picnicking

		                       115 

		       121 

		       126 

		       132 

		       138 

		       144 

		       150 

		       157 



		Sunbathing

		                         -   

		         -   

		         -   

		         -   

		         -   

		         -   

		         -   

		         -   



		Other

		                       346 

		       362 

		       378 

		       395 

		       413 

		       432 

		       451 

		       472 



		Total

		                 26,184 

		    27,361 

		    28,615 

		    29,876 

		    31,236 

		    32,658 

		    34,145 

		    35,700 
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Project recreation sites are well used throughout the recreation season with sites generally being used within their design capacities. For the purposes of this study, sites were considered to be utilized within their design capacities if parking areas are regularly less than 75 percent full. Use is considered to be approaching capacity if parking areas are regularly between 75 and 99 percent full. Use is considered to be exceeding capacity if parking areas are regularly greater than 99 percent full. It is important to note that high levels of use typically experienced on holidays are regarded as special circumstances, as these use levels are experienced only a few times a year. Recreation capacity should be considered for typical weekday and weekend use in management and site design decisions.
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Results suggest that 3 sites are being used within their design capacities for the typical weekdays and weekend days selected during the study season and may accommodate additional use: Scenic Overlook; Highway 99 Boat Ramp; Recreation Lake Access Area (Table 24). Estimates for the Highway 99 Informal Fishing Area are shown to be within their design capacities during weekdays, but approaching capacity on weekend days. Estimates for the Highway 215 Boat Ramp potentially exceeded capacities during peak hours on some weekend days throughout the study season.

While data suggest that public access sites on Monticello Reservoir are being very well used during the summer season, at times at rates at or above their intended capacities, additional information can help in interpreting these findings to better understand how sites are used. Traffic counter data often provide an over-estimate of site use, as it includes those individuals that drive through a site, but do not stay to recreate. Drive-through traffic was frequently observed by recreation clerks stationed at the Highway 99 Informal Fishing Area. Spot count data for this site also indicate that 0 to 1 vehicles were observed parked at the site approximately 90 percent of the time. Additionally, this recreation site has a double entrance/exit and is located directly adjacent to a main road. This allows for easy turn around/lake viewing access. The Highway 215 Boat Ramp is also located directly off of a main road and has a double entrance/exit. Spot count data alone indicate that this site may be consistently approaching design capacities during the summer season, to meeting design capacities on weekend days. However, when combined with traffic counter data, estimated peak use is frequently above 100 percent on weekend days.
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[bookmark: _Ref459381133][bookmark: _Toc465236931]Table 24	Monticello Reservoir Recreation Site Use Peak Density Estimates

		

		Scenic Overlook 

		Highway 215 Boat Ramp 

		Highway 99 Boat Ramp

		Recreation Lake Access Area

		Highway 99 Informal Fishing Area a

		Monticello Development Total



		April

		

		

		

		

		

		



		Peak Capacity - Weekday

		7%

		92%

		14%

		7%

		55%

		35%



		Peak Capacity - Weekend day

		10%

		145%

		56%

		20%

		75%

		61%



		May

		

		

		

		

		

		



		Peak Capacity - Weekday

		8%

		80%

		33%

		7%

		58%

		37%



		Peak Capacity - Weekend day

		37%

		235%

		28%

		46%

		88%

		87%



		June

		

		

		

		

		

		



		Peak Capacity - Weekday

		13%

		55%

		30%

		45%

		85%

		46%



		Peak Capacity - Weekend day

		24%

		205%

		99%

		95%

		95%

		104%



		July

		

		

		

		

		

		



		Peak Capacity - Weekday

		9%

		32%

		42%

		4%

		58%

		29%



		Peak Capacity - Weekend day

		18%

		87%

		45%

		32%

		70%

		50%



		August

		

		

		

		

		

		



		Peak Capacity - Weekday

		6%

		85%

		16%

		2%

		68%

		35%



		Peak Capacity - Weekend day

		11%

		115%

		35%

		26%

		88%

		55%



		September

		

		

		

		

		

		



		Peak Capacity - Weekday

		5%

		25%

		31%

		8%

		48%

		23%



		Peak Capacity - Weekend day

		6%

		40%

		28%

		8%

		68%

		30%



		Total

		

		

		

		

		

		49%



		Average Peak Capacity - Weekday

		8%

		62%

		28%

		12%

		62%

		



		Average Peak Capacity - Weekend day

		17%

		138%

		49%

		38%

		81%

		







a .Drive-through traffic was frequently observed by recreation clerks stationed at the Highway 99 Informal Fishing Area. Spot count data for this site indicate that 0 to 1 vehicles were observed parked at the site approximately 90 percent of the time.
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Perceptions of crowding can influence a person’s enjoyment of a recreation site and can be a useful tool for managers when making decisions about whether a site can accommodate additional use. Table 25 provides a summary of user perceptions of crowding at Monticello Reservoir by access site. Crowdedness was rated on a scale from 1 (light) to 5 (heavy).

Overall, Monticello Reservoir respondents indicated generally low perceptions of crowdedness during the weekday (1.56 average). Additionally, Monticello Reservoir respondents indicated a generally moderate crowdedness rating for weekends (2.56 average weekend) and with a slightly higher average for holidays (2.93 average). The Highway 99 Boat Ramp received the highest crowdedness rating, overall. However, all of the sites received low to very moderate crowdedness ratings by interview respondents.

Fifty percent of waterfowl hunter survey respondents reported Monticello Reservoir as being moderately crowded, with other responses being distributed evenly among light to heavy.

[bookmark: _Ref457225127]


[bookmark: _Ref459381231][bookmark: _Toc465236932]Table 25	Crowdedness Ratings for 
Monticello Reservoir Recreation Sites a

		

		Crowdedness Rating



		Site

		Average

		Median



		Scenic Overlook Park

		2.08

		2.00



		Highway 215 Boat Ramp

		2.42

		2.50



		Highway 99 Boat Ramp

		2.70

		3.00



		Recreation Lake Access Area

		2.05

		1.00



		Highway 99 Informal Fishing Area

		1.90

		1.00



		Monticello Reservoir Total 

		2.31

		2.00





a Crowding at Project recreation sites was rated on a scale from 1 to 5, where a 1 equals “light” and a 5 equals “heavy”
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The capacity at which Parr Reservoir public access sites are being used was estimated for Cannon’s Creek and Heller’s Creek public access areas. Highway 34 primitive ramp does not have a substantial parking area and is mainly used by boaters accessing the upper portions of Parr Reservoir.

Results suggest that both Cannon’s Creek and Heller’s Creek Public Access Areas are being consistently used below their design capacities and can accommodate additional use (Table 26). An exception to this was observed for a weekend day in May where Cannon’s Creek peak estimates met design capacity.

[bookmark: _Ref459381328]


[bookmark: _Ref459381434][bookmark: _Toc465236933]Table 26	Parr Reservoir Recreation Site Use Peak Density Estimates 

		 

		Cannon's Creek Public Access 

		Heller's Creek Public Access 

		Parr Development Total 



		April

		 

		 

		 



		Peak Capacity - Weekday

		30%

		18%

		24%



		Peak Capacity - Weekend day

		32%

		16%

		24%



		May

		 

		 

		 



		Peak Capacity - Weekday

		45%

		16%

		31%



		Peak Capacity - Weekend day

		100%

		58%

		79%



		June

		 

		 

		 



		Peak Capacity - Weekday

		35%

		28%

		32%



		Peak Capacity - Weekend day

		48%

		34%

		41%



		July

		 

		 

		 



		Peak Capacity - Weekday

		18%

		14%

		16%



		Peak Capacity - Weekend day

		38%

		32%

		35%



		August

		 

		 

		 



		Peak Capacity - Weekday

		27%

		12%

		20%



		Peak Capacity - Weekend day

		42%

		54%

		48%



		September

		 

		 

		 



		Peak Capacity - Weekday

		10%

		18%

		14%



		Peak Capacity - Weekend day

		45%

		18%

		32%



		TOTAL

		 

		 

		33%



		Average Peak Capacity - Weekday

		28%

		18%

		



		Average Peak Capacity - Weekend day

		51%

		35%

		









Parr Reservoir interview respondents indicated generally low perceptions of crowdedness during the weekday (1.64 average), moderate crowdedness rating for weekends (2.25 average weekend) with slightly lower ratings for holidays (2.11 average). Lower crowdedness ratings for holidays is unusual, and could be due to the high availability of regional recreation opportunities. Table 27 provides a summary of user perceptions of crowding at Parr Reservoir by access site. Both Cannon’s Creek and Heller’s Creek Public Access Areas received moderate crowdedness ratings, overall. Heller’s Creek Public Access Area (2.31 average) was perceived as being slightly more crowded than Cannon’s Creek Public Access Area (1.93 average).

Fifty-three percent of waterfowl survey respondents on Parr Reservoir indicated Parr Reservoir as being moderately crowded (“3” rating) for waterfowl hunting, with 33 percent of respondents indicating a crowdedness rating of moderately heavy (“4” rating). Waterfowl focus group attendees indicated that there was over-crowding at the Enoree Waterfowl Management Area, and collectively rated that area as a “5” for crowdedness. Focus group attendees also indicated that Parr Reservoir, from the Monticello tailrace to the Hwy 34 boat ramp, was also moderately crowded (rated as a "4" on Saturday mornings).

Several options were suggested by Waterfowl Focus Group attendees to alleviate some of the crowding issues currently experienced at the Enoree Waterfowl Area. All of these options would need to be implemented by SCDNR and include: a SCDNR decision to categorize the Enoree Waterfowl Area as "Category 1" (currently "Category 2"); only allow a certain number of individuals to hunt the area at one time; require a hunting pass; only allow hunting on Wednesdays.

[bookmark: _Ref459381453][bookmark: _Toc465236934]Table 27	Crowdedness Ratings for 
Parr Reservoir Recreation Sites a

		

		Crowdedness Rating



		Site

		Average

		Median



		Cannon’s Creek Public Access Area

		1.93

		2.00



		Heller’s Creek Public Access Area

		2.31

		2.50



		Parr Reservoir Total 

		2.07

		2.00





a Crowding at Project recreation sites was rated on a scale from 1 to 5, where a 1 equals “light” and a 5 equals “heavy”





[bookmark: _Toc465236898]User Perceptions of Site Conditions and Needs

This section addresses user perceptions of recreation site conditions, and their recommendations for additional facilities and site improvements.

[bookmark: _Toc465236899]Monticello Reservoir

Site Conditions.  Monticello Reservoir recreation sites were considered to be in very good condition by respondents (Table 28). On a scale of 1 to 5 where a 1 is “poor” and a 5 is “excellent,” all of the recreation sites received a 4, or above. The Highway 215 Boat Ramp and Scenic Overlook Park received the highest condition ratings with scores approaching “excellent.” Overall, the sites received the highest condition ratings during weekdays, with an average of 4.44 for all of the sites. Weekends and holidays rated only slightly lower, with averages of 4.25 and 4.27, respectively.

Waterfowl hunter survey respondents[footnoteRef:7] considered Monticello Reservoir to be in “very good” condition, with an average condition rating of 4.17. [7:  Eighteen total surveys were returned; of those, only six individuals indicated that they were waterfowl hunting.] 


Need for Additional Facilities.  Respondents were asked to indicate what, if any, additional facilities were needed at the site at which they were interviewed (Table 29). Approximately 57 percent of respondents indicated that the Monticello Reservoir recreation site at which they were interviewed was in need of additional facilities. Of those indicating a need for additional facilities, restrooms were identified as the most needed additional facility at Monticello Reservoir recreation sites, comprising approximately 70[footnoteRef:8] percent of the responses. This was particularly true for the Highway 215 Boat Ramp and the Highway 99 Informal Fishing Area, where 93 and 89 percent of respondents, respectively, indicated the need for restroom facilities. Picnic tables and shelters (18 percent of responses), lighting (16 percent of responses), and the addition of a fishing pier or dock (14 percent of responses) were also requested at Monticello Reservoir recreation sites. Individuals interviewed at the Scenic Overlook Park, the Recreation Lake Access Area and at the Highway 99 Boat Ramp had varying suggestions for additional facilities. At the Scenic Overlook Park, the addition of a fishing pier/dock and picnic tables/shelter was frequently requested. An additional parking area and picnic tables/shelter comprised many of the responses at the Recreation Lake Access Area. Additional lighting was frequently requested at the Highway 99 Boat Ramp. However, overall, the majority of respondents at the Highway 99 Boat Ramp and the Recreation Lake Access Area indicated that no additional facilities were needed. Not surprisingly, a variety of additional facilities were recommended at the Highway 99 Informal Fishing Area. [8:  Because many respondents provided more than one recommended facility, total responses add up to greater than 100 percent.] 


Although only 6 surveys were received from individuals who were waterfowl hunting on Monticello Reservoir, 3 of those respondents indicated that no additional facilities or improvements were needed for waterfowl hunting at Monticello Reservoir. Additional lighting, bathrooms, and a deeper boat landing was requested by the remaining three waterfowl survey respondents. No improvements to Monticello Reservoir recreation sites were recommended during the Waterfowl Focus Group meeting.

Need for Improvements.  Thirty-five percent of respondents indicated that additional improvements were needed at Monticello Reservoir. The Scenic Overlook Park received the highest response for additional improvement recommendations, 47 percent of respondents, and responses varied greatly (Table 30). Additional grills/tables and restroom improvements/year-round restroom access were the most frequently requested by respondents interviewed at Scenic Overlook Park. Dock/Pier improvements or repairs was the most frequently requested improvement at the Highway 215 Boat Ramp (23 percent). Respondents requesting facility improvements at the Highway 99 Boat Ramp most often indicated that restroom improvements/year-round access were needed. Benches/seating was requested most often at the Highway 99 Informal Fishing Area. Responses varied greatly for the Recreation Lake Access Area; however, most respondents (74 percent) indicated that no additional improvements were needed at this site.

As noted, 3 of the Monticello Reservoir waterfowl survey respondents indicated that no additional facilities or improvements were needed for waterfowl hunting at Monticello Reservoir. Additional lighting, bathrooms, and a deeper boat landing was requested by the remaining three waterfowl survey respondents. Additionally, no improvements to Monticello Reservoir recreation sites were recommended during the Waterfowl Focus Group meeting.

[bookmark: _Ref459381524][bookmark: _Toc156899975][bookmark: _Toc164489933][bookmark: _Toc465236935]Table 28	Condition Ratings for 
Monticello Reservoir Recreation Sites a

		

		CONDITION RATING



		SITE

		AVERAGE

		MEDIAN



		Scenic Overlook Park

		4.42

		5.00



		Highway 215 Boat Ramp

		4.44

		5.00



		Highway 99 Boat Ramp

		4.17

		4.00



		Recreation Lake Access Area

		4.00

		4.00



		Highway 99 Informal Fishing Area

		4.24

		5.00



		Monticello Reservoir Total 

		4.30

		5.00





a Condition ratings on a scale from 1 “poor” to 5 “excellent”
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[bookmark: _Ref459381538][bookmark: _Toc156899976][bookmark: _Toc164489934][bookmark: _Toc465236936]Table 29	Additional Facilities Recommended for Monticello Reservoir Recreation Sites

		Site

		Additional Facilities Recommended? - No

		Additional Facilities Recommended? - Yes

		n- Total Respondents

		Bank Fishing Area

		Boat Dock

		Boat Launch

		Camping Area

		Fish Cleaning Station

		Fishing Pier/Dock

		Lighting

		Parking Lot

		Picnic Tables/Shelter

		Restrooms

		Signs and Information

		Swimming Area

		Trails

		Trash Cans

		RV Camping

		Bilingual Signs

		n – Total Respondents a



		Scenic Overlook Park

		38%

		62%

		132

		2%

		0%

		2%

		5%

		7%

		25%

		12%

		5%

		31%

		54%

		2%

		3%

		5%

		8%

		2%

		0%

		59



		Highway 215 Boat Ramp

		31%

		69%

		134

		0%

		0%

		2%

		1%

		1%

		6%

		15%

		3%

		7%

		93%

		0%

		0%

		0%

		1%

		0%

		0%

		88



		Highway 99 Boat Ramp

		58%

		42%

		106

		0%

		15%

		9%

		6%

		9%

		9%

		24%

		0%

		6%

		36%

		0%

		3%

		3%

		6%

		3%

		0%

		33



		Recreation Lake Access Area

		70%

		30%

		61

		8%

		0%

		0%

		16%

		8%

		8%

		8%

		25%

		33%

		42%

		0%

		0%

		8%

		0%

		0%

		8%

		12



		Highway 99 Informal Fishing Area

		10%

		90%

		21

		5%

		0%

		0%

		0%

		16%

		26%

		21%

		0%

		42%

		89%

		5%

		0%

		5%

		32%

		0%

		0%

		19





a Individuals that responded that additional facilities were needed at a particular recreation site may not have provided a recommendation on what type of facilities were needed. As such, fewer facility recommendation responses were gathered. Additionally, many individuals provided more than one recommendation. Therefore, facility recommendation percentages may equal greater than 100%.
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[bookmark: _Ref459381559][bookmark: _Toc156899977][bookmark: _Toc164489935][bookmark: _Toc465236937]Table 30	Improvements Recommended for Monticello Reservoir Sites

		Site

		Improvements Recommended? - No

		Improvements Recommended? - Yes

		n- Total Respondents

		Additional Tables/ Grills

		Repair/Improve Docks/Piers

		Ice/Vending/ Concessions

		Restroom Improvements/Year-round Access

		Benches/Seating

		General Maintenance/Upkeep

		Handicap Access

		Electricity

		Security

		Lighting

		Beach Area

		Parking Area Improvements

		Boat Launch Improvements

		Water Fountains

		Other

		n – Total Respondents a



		Scenic Overlook Park

		53%

		47%

		132

		16%

		6%

		2%

		11%

		6%

		8%

		2%

		2%

		3%

		2%

		5%

		2%

		0%

		3%

		21%

		32



		Highway 215 Boat Ramp

		71%

		29%

		133

		8%

		23%

		8%

		5%

		3%

		3%

		0%

		0%

		3%

		15%

		0%

		3%

		13%

		3%

		13%

		39



		Highway 99 Boat Ramp

		69%

		31%

		106

		3%

		6%

		0%

		52%

		0%

		21%

		0%

		6%

		3%

		0%

		0%

		3%

		0%

		0%

		6%

		33



		Recreation Lake Access Area

		74%

		26%

		61

		6%

		0%

		13%

		19%

		0%

		13%

		0%

		6%

		0%

		0%

		0%

		0%

		0%

		0%

		44%

		16



		Highway 99 Informal Fishing Area

		67%

		33%

		21

		0%

		0%

		0%

		0%

		29%

		0%

		0%

		0%

		0%

		14%

		0%

		0%

		0%

		14%

		43%

		7







a Individuals that responded that improvements were needed at a particular recreation site may not have provided a recommendation on what type of improvements were needed. As such, fewer improvement recommendation responses were gathered. Additionally, many individuals provided more than one recommendation. Therefore, percentages may equal greater than 100%.
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[bookmark: _Toc465236900]Parr Reservoir

Site Conditions.  In general, respondents interviewed at recreation sites on Parr Reservoir considered them to be in “good” to “very good” condition, regardless of day-type. On a scale of 1 to 5 where a 1 is “poor” and a 5 is “excellent”, Cannon’s Creek Public Access Area received a 3.95 and Heller’s Creek Public Access Area received a 3.81 (Table 31). Waterfowl hunter survey respondents[footnoteRef:9] considered Parr Reservoir to be in “average” condition, with an average condition rating of 2.58. [9:  Forty-three total surveys were returned; of those, forty individuals indicated that they were waterfowl hunting on Parr Reservoir.] 


Need for Additional Facilities.  Respondents were asked to indicate what, if any, additional facilities were needed at the site at which they were interviewed (Table 32). Seventy percent[footnoteRef:10] of respondents interviewed at Parr Reservoir recreation sites indicated that additional facilities are needed. Individuals most often requested the addition of a boat launch (37 percent of respondents). This was particularly true for Heller’s Creek Public Access Area, where 44 percent of respondents indicated the need for additional boat launching facilities. Additional restrooms (30 percent of respondents) and the addition of a boat dock (30 percent of respondents) were also commonly requested. The addition of a boat dock was most often requested at Cannon’s Creek Public Access Area. [10:  Because many respondents provided more than one recommended facility, total responses add up to greater than 100 percent.] 


Eighty percent of waterfowl survey respondents indicated that additional facilities or improvements are needed for waterfowl hunting at Parr Reservoir. Additional lighting (30 percent) and food for waterfowl (30 percent) were the most common requests received by waterfowl survey respondents. Other common facility requests included the addition of a dock (13 percent), the addition or repair of a boat ramp (10 percent) and the provision of stable Parr Reservoir levels (10 percent). Only one survey was received from a respondent hunting at the Enoree River Waterfowl Management Area. This respondent recommended additional trash cans at this site.

Waterfowl Focus Group attendees indicated that maintaining a Parr Reservoir level of 260’ or above would be preferable, particularly during December and January. Attendees also indicated that they would like for SCE&G to maintain the Highway 34 Ramp in a “primitive” state. The Waterfowl Focus Group attendees did not recommend any additions or improvements at Cannon’s Creek or Heller’s Creek public access areas. Focus Group attendees generally noted that waterfowl hunting opportunities could possibly be improved in the Project area through the creation of an additional waterfowl habitat/resting area (in particular, an area upstream of the Enoree Waterfowl Area, along the Enoree River).

Need for Improvements.  Thirty-one percent of respondents indicated that improvements are needed at Parr Reservoir recreation sites. Boat ramp upgrades or improvements was most commonly requested by respondents (26 percent), and most often requested by those individuals interviewed at Heller’s Creek Public Access Area (Table 33). Improved or expanded restroom facilities was also commonly requested among respondents interviewed at both Cannon’s Creek and Heller’s Creek public access areas. Respondents commonly requested a courtesy dock or fishing pier at Cannon’s Creek Public Access Area.

The Enoree River Bridge informal access area (non-Project) was noted as being highly utilized by Waterfowl Focus Group attendees. Attendees noted that it is difficult to launch a boat at this site and attendees recommended gravel or other boat launching improvements.

[bookmark: _Ref459381827][bookmark: _Toc465236938]Table 31	Condition Ratings for Parr Reservoir Recreation Sites a

		

		Condition Rating



		Site

		Average

		Median



		Cannon’s Creek Public Access Area

		3.95

		4.00



		Heller’s Creek Public Access Area

		3.81

		4.00



		Total 

		3.90

		4.00





a Condition ratings on a scale from 1 “poor” to 5 “excellent”
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[bookmark: _Ref459381848][bookmark: _Toc465236939]Table 32	Additional Facilities Recommended for Parr Reservoir Access Sites

		Site

		Additional Facilities Recommended? - No

		Additional Facilities Recommended? - Yes

		n- Total Respondents

		Additional Access Road

		Bank Fishing Area

		Boat Dock

		Boat Launch

		Camping Area

		Fishing Pier/Dock

		Lighting

		Parking Lot

		Picnic Tables/Shelter

		Restrooms

		Signs and Information

		Swimming Area

		Trash Cans

		Other

		n – Total Respondents a



		Cannon’s Creek Public Access Area

		32%

		68%

		147

		6%

		8%

		34%

		33%

		2%

		23%

		21%

		0%

		9%

		29%

		2%

		6%

		0%

		3%

		100



		Heller’s Creek Public Access Area

		26%

		74%

		80

		5%

		2%

		24%

		44%

		0%

		20%

		29%

		2%

		8%

		32%

		0%

		3%

		2%

		2%

		59





a Individuals that responded that additional facilities were needed at a particular recreation site may not have provided a recommendation on what type of facilities were needed. As such, fewer facility recommendation responses were gathered.  Additionally, many individuals provided more than one recommendation. Therefore, facility recommendation percentages may equal greater than 100%.



[bookmark: _Ref459381872][bookmark: _Toc465236940]Table 33	Improvements Recommended for Parr Reservoir Access Sites

		Site

		Improvements Recommended? - No

		Improvements Recommended? - Yes

		n- Total Respondents

		Restroom Improvements

		Repair/Improve Boat Ramps

		Dredging/Low Water Level

		Benches/Seating

		Electricity

		Lighting

		Swimming/Beach Area

		Courtesy dock/Fishing Piers

		Grills

		Other

		n – Total Respondents a



		Cannon’s Creek Public Access Area

		68%

		32%

		100

		25%

		25%

		6%

		3%

		3%

		3%

		3%

		16%

		6%

		9%

		32



		Heller’s Creek Public Access Area

		69%

		31%

		59

		28%

		50%

		11%

		0%

		6%

		6%

		0%

		0%

		0%

		0%

		18





a Individuals that responded that improvements were needed at a particular recreation site may not have provided a recommendation on what type of improvements were needed. As such, fewer improvement recommendation responses were gathered.  Additionally, many individuals provided more than one recommendation. Therefore, percentages may equal greater than 100%.

[bookmark: _Toc343591224]
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[bookmark: _Toc465236901]CONCLUSIONS

The objective of this study was to identify current and potential recreational use, opportunities, and needs at the Project. This was accomplished by identifying and inventorying existing Project recreation facilities, identifying patterns of recreation use and user needs and preferences at each site, and estimating future recreational use and needs at the Project over the anticipated new license term. In the following sections, study results are summarized in the context of the overall study goals and objectives and are intended to facilitate recreation planning and management discussions.

[bookmark: _Toc465236902]Characterization of Existing Use

The Project is surrounded by a number of regionally and nationally recognized recreation resources; yet, study results indicate that the Project is well used, providing an estimated 152,709 recreation days during the 2015 recreation season. This is undoubtedly due to the unique recreation atmosphere created by the Project, which includes riverine and lacustrine environments, waterfowl hunting areas, and areas that support a number of day-use activities such as picnicking, hiking and beach swimming. The Project supports eight public access sites and two waterfowl hunting areas, which are well distributed around the Project area. Survey results suggest that the sites are in good to very good condition, overall. Results specific to each development are provided below.

[bookmark: _Toc465236903]Monticello Reservoir

Five public access sites are available on Monticello Reservoir and were included in this study. Study results indicate that site users are predominately local residents, traveling to the Project from the surrounding four counties (Fairfield, Lexington, Newberry and Richland). Visitors indicated a variety of reasons why they chose to recreate on Monticello Reservoir, with most noting that they chose it due to its proximity to their home or because it provided good fishing opportunities. It was shown that visitors tend to recreate at Monticello Reservoir in parties of between 2 and 3 people, with an average length of stay of approximately 3.5 hours.

Individuals using Monticello Reservoir recreation sites primarily engage in water-based recreation activities. Boat fishing was the most popular activity observed, followed by bank and pier fishing. Boat fishing, pier fishing and bank fishing occur fairly consistently across day types, with bank fishing increasing slightly on weekends, and boat fishing decreasing slightly on holidays. Canoeing and kayaking was shown to increase significantly on holidays. Respondents indicating that they recreated on Monticello Reservoir islands primarily reported that they did so to bank fish, with camping also being reported as popular island activities.

All five of the Monticello Reservoir recreation sites provide angler access through boat launches or through bank or pier fishing, supporting the demand for fishing access. Not surprisingly, boat fishing was the most popular activity reported at Highway 99 and Highway 215 boat ramps, with bank fishing being the most popular activity reported at the Highway 99 Informal Fishing Area. Bank fishing and pier fishing were equally popular at the Scenic Overlook. The Highway 215 boat ramp was also shown to support a significant amount of bank fishing, at approximately 17 percent of the reported site use. The Recreation Lake primarily supports day-use activities such as swimming, picnicking, and sightseeing. However, boat fishing still accounted for approximately 30 percent of the reported use at the Recreation Lake.

Monticello Reservoir was also shown to support significant recreational use during early crappie season in 2016 (February 1 through March 31). Visitation data indicates that March weekdays comprise the greatest amount of use during this period, with visitors primarily recreating at the bank and pier fishing sites of Highway 99 Informal Fishing Area and the Scenic Overlook.

Study results indicate that recreation sites on Monticello Reservoir receive very similar levels of use, with most of the use occurring on the weekends. Data indicates that the Scenic Overlook accommodated the greatest numbers of patrons over the course of the 2015 study season, followed by the Highway 99 Informal Fishing Area. Additional data provided by spot counts and clerk observations indicates that use results for the Highway 99 Informal Fishing Area may be elevated, as this site was observed to receive a significant amount of drive-through traffic. This is also depicted through site density data which, in itself, indicates that the Highway 99 Informal Fishing Area is approaching site capacity, while this result is not supported by spot count data. Drive-through traffic also likely contributes to the high site density estimates calculated at the Highway 215 Boat Ramp. Data alone estimates peak use frequently above 100 percent capacity on weekend days. However, this site received very moderate crowdedness ratings (2.42), and also has a double entrance/exit which facilities lake viewing and drive-through visits. The Highway 99 Boat Ramp, which received the highest crowdedness rating out of all the Monticello Reservoir sites (2.93) had low to moderate site density ratings. However, this site has one entrance/exit road, and is not directly visible from, and adjacent to, the main road, which may otherwise facilitate a large number of drive-through visits. Site visitation during the 2015 recreation season may also be slightly elevated due to the construction of additional nuclear electric-generating units at the V.C. Summer Nuclear Station, located adjacent to Monticello Reservoir. Site expansion has resulted in the creation of an additional 3,000 to 3,500 jobs at that site.

Overall, perceptions of crowding at Monticello Reservoir sites are low to moderate and site conditions were rated very high, with no Monticello Reservoir recreation site receiving below a 4[footnoteRef:11] rating. Restrooms were indicated as being the most needed additional facility at Monticello Reservoir, which is very typical for recreation use studies. Other facility and amenity recommendations included picnic tables, shelters, lighting, and fishing piers or docks. [11:  On a scale of 1 to 5 where a 1 is “poor” and a 5 is “excellent.”] 


The five public access sites on Monticello Reservoir were surveyed for compliance with ADA guidelines. The Highway 215 Boat Ramp and Highway 99 Boat Ramp are paved; however neither site contains designated ADA compliant parking spaces. Parking areas at the Scenic Overlook Park, Recreation Lake Access Areas, and Highway 99 Informal Fishing Area are gravel. The Recreation Lake Beach Access Area contains designated ADA parking; however, as noted, neither of the two designated spaces are paved. Access trails to the facilities and amenities offered at the various Lake Monticello access sites (i.e. picnic areas, camping areas, and bank fishing areas) are unpaved. The Scenic Overlook provides ADA compliant restrooms; however no other permanent restroom facilities at the Monticello Reservoir sites are entirely ADA compliant. This is primarily due to the lack of paved access to restroom facilities. Other common deficiencies with restroom facilities include the inability to operate restroom doors with a closed fist and thresholds greater than 0.25 inches high. The general layout of restrooms and stalls are ADA compliant across all of the sites, with the exception of the Highway 99 Boat Ramp where the lavatories do not have enough clearance beneath them. Boat docks located at the Highway 215 and Highway 99 Boat Ramps are not ADA compliant due to their ramp slopes, missing transition plates between the ramp and dock, lack of two-inch curbs at the dock edges, and lack of paved access. The fishing pier at the Scenic Overlook Park would not be considered ADA compliant due to the lack of paved access, lack of sections of railing that are 34 inches in height, and lack of two-inch curbs around the outside ramp edges of the pier. While the Monticello Reservoir recreation sites are not entirely ADA compliant in their current state, the addition of paved surfaces to the various facilities and amenities offered would eliminate many of the current barriers.

[bookmark: _Toc465236904]Parr Reservoir

Two public boat launch sites, one primitive boat launch, and two waterfowl sub-impoundments are available within the Project boundary at the Parr development. Respondents interviewed at Parr sites were primarily local, with a large representation from Newberry County (over 75 percent). Over half of the individuals interviewed noted that they chose to recreate at Parr Reservoir due to the good fishing opportunities. It was shown that visitors tend to recreate at Parr Reservoir with one other person, on average, with an average length of stay of approximately 3.5 hours.

As with Monticello Reservoir, individuals recreating at Parr Reservoir recreation sites during the recreation season, from April to September, primarily engage in water-based recreation activities. Boat fishing was the most popular activity observed, accounting for 69 percent of the use at Cannon’s Creek Public Access Area and 86 percent of the use at Heller’s Creek Public Access Area. Bank fishing was the second most popular activity at the Parr development, accounting for 16 percent of the use at Cannon’s Creek Public Access Area. Boat fishing increased slightly during weekdays as compared to weekends and holidays. Conversely, bank fishing increased on the weekends and holidays. For holidays, visitors reported some increased activities for tent/vehicle camping, as compared to the non-holiday periods.

Study results indicate that Cannon’s Creek Public Access Area receives the greatest amount of use, followed by Heller’s Creek Public Access Area and the Highway 34 primitive ramp. Data collected at the Enoree Bridge Informal Access Area, located outside of the Project boundary, indicates that it receives approximately 5 percent of the use experienced at the three SCE&G maintained access areas on Parr Reservoir.

Density estimates calculated for Cannon’s and Heller’s Creek Public Access Areas suggest that these areas are consistently being used below their design capacities and can accommodate additional use, with the exception of peak hours during the occasional weekend day. This was also reflected in the low to moderate crowdedness ratings for these sites.

User perceptions of site conditions at Cannon’s and Heller’s Creek Public Access Areas ranged from good to very good. Additional boat launching or docking facilities were some of the most requested additional facilities, along with lighting and additional restrooms.

The three public access on Parr Reservoir were surveyed for compliance with ADA guidelines. All three sites have gravel lots and none of the sites contain ADA compliant parking spaces. None of the sites have paved access to bathrooms, picnic areas, bank fishing areas, or camping areas. In addition to the lack of paved access, the bathrooms do not comply with ADA guidelines for toilet seat height, entrance threshold heights, or the ability to operate doors with a closed fist. While the Parr Reservoir recreation sites are not currently ADA compliant, the addition of paved surfaces at the site would eliminate many of the current barriers.

[bookmark: _Toc465236905]Waterfowl Management Areas

Goal 2 of this study is to characterize existing use of waterfowl areas and SCE&G recreation lands by hunters during designated hunting seasons. Data was gathered by employing several different data collection methods: a waterfowl focus group; vehicle counts at recreation sites/waterfowl areas; mail-in questionnaires specific to hunting use at the Project; and, SCDNR waterfowl use data. Collectively, the data helps to characterize existing use of lands and waters designated for waterfowl hunting within the Project boundary.

Results from surveys distributed on vehicles parked Monticello Reservoir recreation sites during Canada Geese hunting season indicated that the majority of hunters are local residents who prefer to hunt on Saturday mornings. Several survey respondents noted that they prefer Monticello as it is less crowded than other areas in the vicinity, although they noted that the number of people recreating on Monticello reservoir has increased in recent years.

Results from surveys distributed at Parr Reservoir indicate that the majority of hunters are residents of the surrounding counties, primarily Richland and Lexington, who hunt on Saturday mornings. Approximately one-half of the respondents cited crowding as an issue, noting that there were too many hunters on Parr Reservoir. Similarly, waterfowl focus group attendees noted that they prefer to hunt during weekday mornings, as there are less hunters on the Reservoir. Waterfowl focus group attendees also emphasized that they would prefer that the Highway 34 Boat Ramp remain a primitive site.

Data regarding recreation use at the Enoree River and Broad River Waterfowl Management Areas was primarily obtained from SCDNR and waterfowl focus group attendees. Traffic counter data from the Enoree River Waterfowl Management Area indicates that it is well used. Crowding at this site was a primary concern among waterfowl focus group attendees. Several attendees suggested that this site be re-categorized as “Category I”, or that hunting pressure be otherwise limited by SCDNR management actions. Crowding is not an issue for the Broad River Waterfowl Management Area as this site is a draw-hunt site.

[bookmark: _Toc465236906]Characterization of Future Use

As described by Cordell et al. (2004), population growth in the surrounding counties will likely be the primary contributing factor to future use of Project recreation facilities. Study data shows that site users are primarily local residents that do not have shoreline access via private residences. As such, public access areas at the Project generally serve as community parks rather than tourist destinations. It is possible that the V.C. Summer Nuclear Station expansion and associated job growth is contributing to increased recreation use of Project facilities. Once the expansion is complete, it is unknown whether any increases in recreation that may be currently taking place will subside. Waterfowl hunters, both through the focus group sessions and target surveys noted significant increases in waterfowl hunting, and associated crowding, at the Project in recent years. Interestingly, while the majority of recreators on Parr Reservoir during the 2015 peak recreation season were from Newberry County, the majority of Parr Reservoir waterfowl survey respondents were from Richland and Lexington counties. As Richland and Lexington counties are anticipated to have the greatest growth rates from 2015 to 2030, one may also surmise that waterfowl hunting in the Project area may also increase.

It is projected that the population of the surrounding counties will increase by 12.9 percent from 2015 to the year 2030. Fishing and boating are anticipated to remain the dominant recreation activities at Monticello Reservoir sites, and boat fishing and bank fishing are anticipated to remain the dominant recreation activities at Parr Reservoir sites.

There are many uncertainties when predicting future recreation use, including new technologies, shifting demographic patterns, and economic growth. Study data shows that Project facilities are well used, and in good condition. While data indicates that some sites may be used at rates approaching or at capacity during peak periods, there are alternative sites in the vicinity that provide similar amenities with lower density ratings. Moreover, crowdedness ratings for all Project facilities were shown to be low to moderate. Data related to the need for additional facilities and amenities, as summarized in this report, will be assessed in coordination with stakeholders on the Recreation and Lake & Land Management RCG. Project stakeholders will collectively work to develop appropriate measures to enhance Project recreation resources over the anticipated license term. These measures will be included in a Settlement Agreement and proposed Recreation Management Plan to be filed with the Final License Application.





[bookmark: _Toc343591225]
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Appendix A



Parr Recreation Use and Needs Study Plan




Appendix B



2014 Waterfowl Focus Group Meeting Summary
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From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY; Caleb Gaston
(caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Dick Christie (christied@dnr.sc.gov); Fritz
Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov);
Hal Beard (BeardH@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover (gloverjb@dhec.sc.gov); Jordan Johnson;
Karla Reece (Karla.Reece@noaa.gov); Kelly Kirven; Lorianne Riggin (RigginL@dnr.sc.gov);
rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Robert
Stroud (StroudR@dnr.sc.gov); Ron Ahle; Sam Stokes (stokess@dnr.sc.gov); Shane Boring; STUTTS, BRANDON
G; Tom McCoy (thomas_mccoy@fws.gov)

Subject: Monticello/Parr Aerial Waterfowl Survey Summary 11-15-16
Date: Friday, November 18, 2016 5:20:55 PM
Attachments: Kleinschmidt waterfowl survey summary 11-15-16.pdf

Good afternoon,
 
Attached is a summary of the aerial waterfowl survey that was conducted at Monticello and Parr
reservoirs by the Savannah River Ecology Laboratory (SREL) on November 15, 2016.  The next survey
will be conducted at the end of November, and a summary will be sent out soon after.
 
Thanks and have a good weekend,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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Telephone (803) 725-2472                 Drawer E  


FAX 803-725-3309              Savannah River Ecology Laboratory      Aiken, SC 29802  


  


  


Kleinschmidt waterfowl survey of Monticello and Parr reservoirs by Savannah River Ecology 


Laboratory (15 November, 2016)  


In preparation for the 15 November, 2016 aerial waterfowl survey of Monticello and Parr 


reservoirs, on 14 November, 2016 SREL’s Carol Eldridge called the office of Mr. Greg Douglass, 


with Virgil C. Summer Nuclear Station’s security organization, and as a follow-up to an email sent 


on 9 November, 2016, indicated that SREL would be conducting low-altitude aerial surveys for 


waterfowl over Monticello and Parr Reservoirs. On the morning of 15 November, 2016, before 


departing the airport, Carol further communicated with Mr. Douglass via phone text, describing the 


aircraft (including tail number) that would be used for the surveys.   


On 15 November, 2016, SREL observer Carol Eldridge flew out of Daniel Field (Augusta Aviation, 


Inc.) in Augusta, GA at 10:34 in Cessna N9365H (Pilot Aaron Fiss) and arrived at the southern end 


of the reservoirs at 11:10. Smoke originating from wildfires in north Georgia, western North 


Carolina, and elsewhere in the southern Appalachian Mountain region was heavy around the 


reservoirs, limiting visibility to about 3 miles.  


The survey of Monticello reservoir was from 11:11 to 11:57. On Monticello reservoir, Carol 


recorded 4 mallards, 18 ring-necked ducks, 150 Canada geese, 114 cormorants, 27 common loons, 


15 pied-billed grebes, 59 horned grebes, 486 gulls and/or terns, 1 red-tailed hawk, and one 


immature bald eagle. There were also 6 boats on Monticello reservoir.  


The survey of Parr reservoir was from 11:57 to 12:37. On Parr reservoir, including Broad River and  


Enoree Waterfowl Management Areas, Carol recorded 6 mallards, 12 ring-necked ducks, 195  


Canada geese, 9 cormorants, 13 pied-billed grebes, and 46 gulls and/or terns. Impoundments at 


Broad River and Enoree WMAs were mostly dry (consequently, no birds were seen here), but 


impoundments were actively being filled with water. There were also 13 boats and 1 barge on Parr 


reservoir.  


Reservoir water conditions during the flight: Parr Shoals reservoir level-260.9 ft.; Monticello 


reservoir level-423.75 ft.; low water conditions in the Parr reservoir system (exposed shoals, little 


water going over the dam).   


The aircraft returned to Daniel Field in Augusta, GA at 13:31.  


  


Contact: Robert A. Kennamer (SREL, Drawer E, Aiken, SC 29802; office: 803-725-0387; 


rkennamer@srel.uga.edu)  







From: Henry Mealing
To: Kelly Kirven
Subject: FW: Parr Hydro Project Relicensing: Draft Permitting Handbook and SMPs
Date: Tuesday, November 29, 2016 10:01:41 AM

 
 

From: Bill Marshall [mailto:MarshallB@dnr.sc.gov] 
Sent: Monday, November 28, 2016 6:39 PM
To: ARGENTIERI, WILLIAM R <BARGENTIERI@scana.com>
Cc: Alison Jakupca <Alison.Jakupca@KleinschmidtGroup.com>; Henry Mealing
<Henry.Mealing@KleinschmidtGroup.com>; Dick Christie <ChristieD@dnr.sc.gov>; randy mahan
(rmahan@sc.rr.com) <rmahan@sc.rr.com>; BOOZER, THOMAS C <TBOOZER@scana.com>; GASTON,
CALEB <CALEB.GASTON@scana.com>; Dick Christie <dchristie@comporium.net>
Subject: RE: Parr Hydro Project Relicensing: Draft Permitting Handbook and SMPs
 
Hey Bill,
Thank you for considering the request and providing this explanation.  I think what you all are
proposing is reasonable.  If it’s not problematic to your other land management interests then I think
allowing primitive camping at shoreline locations would be good to consider.     
 
Thanks again.
 
Bill Marshall
SCDNR
 

From: ARGENTIERI, WILLIAM R [mailto:BARGENTIERI@scana.com] 
Sent: Tuesday, November 22, 2016 2:16 PM
To: Bill Marshall <MarshallB@dnr.sc.gov>
Cc: Alison Jakupca <Alison.Jakupca@KleinschmidtGroup.com>; Henry Mealing
<Henry.Mealing@KleinschmidtGroup.com>; Dick Christie <ChristieD@dnr.sc.gov>; randy mahan
(rmahan@sc.rr.com) <rmahan@sc.rr.com>; BOOZER, THOMAS C <TBOOZER@scana.com>; GASTON,
CALEB <CALEB.GASTON@scana.com>; Dick Christie <dchristie@comporium.net>
Subject: RE: Parr Hydro Project Relicensing: Draft Permitting Handbook and SMPs
 
Bill,
 
Sorry it has taken me so long to respond.  
 
SCE&G is in agreement with allowing public use of the islands for day time activities. 
Our concern for public nighttime use of the islands is based on the susceptibility of
the Parr Reservoir to high inflows from storm events upstream.  Because the project
is not a large storage reservoir, there are times when the islands will actually go
underwater even with the spillway gates lowered. A main concern with overnight
camping is that it involves sleeping and therefore individuals not being aware of an
increase in flow under this type of circumstance.  The other activities that you mention
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can only be done during the day time in which the person will be more aware of an
increased inflow to the reservoir.  I guess walking could be done at night, but the
person should be more aware of their surrounding than if they were sleeping.  I
believe there are both state and federal parks in this State that are only open during
daylight hours.  We believe that what we are proposing is consistent with the use
guidelines of many other park sites.   I hope this is useful in understanding our
concerns.
 
Now, saying all of that, we have discussed the possibility of allowing overnight
camping on the shoreline property between the reservoir and Project boundary as a
location where overnight camping may take place.  This may get more at the
“primitive” experience that you are looking for without promoting overnight island
use.   Please let me know if this addresses your concerns and if so, we can include
wording regarding overnight camping along the shoreline to the Parr SMP and
Permitting Handbook. 
 
I hope this can bring us closer to a resolution that will satisfy both of our concerns.
 
Thanks,
Bill
 
 
From: Bill Marshall [mailto:MarshallB@dnr.sc.gov] 
Sent: Monday, November 14, 2016 10:31 AM
To: ARGENTIERI, WILLIAM R <BARGENTIERI@scana.com>
Cc: Alison Jakupca <Alison.Jakupca@KleinschmidtGroup.com>; Henry Mealing
<Henry.Mealing@KleinschmidtGroup.com>; Dick Christie <ChristieD@dnr.sc.gov>; randy mahan
(rmahan@sc.rr.com) <rmahan@sc.rr.com>; BOOZER, THOMAS C <TBOOZER@scana.com>; GASTON,
CALEB <CALEB.GASTON@scana.com>
Subject: RE: Parr Hydro Project Relicensing: Draft Permitting Handbook and SMPs
 
***This is an EXTERNAL email. Please do not click on a link or open any attachments
unless you are confident it is from a trusted source.

 
Hi Bill,
 
Following last Thursday's SMP meeting, I had a related question and offer comments as follows:
 
At that meeting number concerns were pitched against my recommendation to have SMP language
to allow camping on islands at Parr Reservoir. Some concerns mentioned were legal and/or property
ownership issues/questions.
 
Here’s a related question I have:  If the legal and property issues relative to camping are significant, I
am wondering how these same issues would affect the other public uses of islands at Parr as
addressed in the Parr SMP.  I think the current draft says islands are open for public recreational use
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such as bank fishing, walking, bird watching and hunting.
 
    Whatever the issues may be, the DNR's interest is to allow public recreational use of the islands. If
SMP language regarding public use of islands needs to be changed then I think we would prefer the
SMP (and Permitting Handbook) to convey necessary cautions on use of the islands rather than
prohibit use of islands.
 
Thanks,
 
Bill Marshall
803-734-9096
 

From: Alison Jakupca <Alison.Jakupca@KleinschmidtGroup.com>
Sent: Monday, November 7, 2016 8:54:17 AM
To: Kelly Kirven; Corbin Johnson (Corbin.Johnson@scana.com); Alex Pellett; ARGENTIERI, WILLIAM R;
Bill Marshall; Bill Stangler (CRK@congareeriverkeeper.org); Brandon McCartha
(Brandon.McCartha@scana.com); BRESNAHAN, AMY; btrump@scana.com; Caleb Gaston
(caleb.gaston@scana.com); Charlene Coleman (cheetahtrk@yahoo.com); Chuck Hightower
(hightocw@dhec.sc.gov); Dan Adams (John.Adams@scana.com); Dick Christie
(dchristie@comporium.net); Edye Joyner; Erich Miarka (erich.miarka@gillscreekwatershed.org);
Frank_Henning@nps.gov; Fritz Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis
(gjobsis@americanrivers.org); Greg Mixon; Henry Mealing; J. Hagood Hamilton Jr.
(jhamilton@scana.com); Jay Maher; Jeff Carter (jmcarter00@sc.rr.com); Joe Wojcicki; John Fantry
(john@Fantrylaw.com); Jon Durham (jondurham@bellsouth.net); Karen Swank Kustafik
(kakustafik@columbiasc.net); Lorianne Riggin; Malcolm Leaphart (mwleapjr@att.net); Mark Davis;
Merrill McGregor (merrillm@scccl.org); Pace Wilber (Pace.Wilber@noaa.gov);
rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan
(rmahan@sc.rr.com); Robert Stroud; Rusty Wenerick (weneriwr@dhec.sc.gov); STUTTS, BRANDON
G; tboozer@scana.com; Wayne and Ginny Boland (wayneboland@bellsouth.net); William Hendrix
(HendrixWB@dot.state.sc.us)
Subject: Email 1 of 4: Parr Hydro Project Relicensing: Draft Permitting Handbook and SMPs
 
Good Morning,
 
In anticipation of our Parr Hydro Project Lake and Land Management TWC Meeting this Thursday
(11/10), I am sending out the Draft Parr and Monticello Shoreline Management Plans and the
Permitting Handbook.  All proposed edits are shown in track-changes.  We also have two additional
figures which we are proposing for inclusion in the Permitting Handbook. 
 
Due to the file size of these documents, I will be sending them out in four separate emails. 
 

·       The Monticello Reservoir SMP is attached to this email. 
·       Email 2 will include the Parr Reservoir SMP. 
·       Email 3 will include the Permitting Handbook. 
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·       Email 4 will include the two proposed figures for the Permitting Handbook. 
 
Please let me know if you have any questions.  Thank you and I hope to see you on Thursday.  Alison
 
Alison Jakupca
Project Regulatory Coordinator

Office:  803 462 5628
Mobile: 864 906 4119
www.KleinschmidtGroup.com

 

 
 

Bill Marshall 
sent by mobile phone

http://www.kleinschmidtusa.com/


From: Alison Jakupca
To: ADAMS, JOHN DANIEL; MCCARTHA, BRANDON; Kelly Kirven; Alex Pellett (PellettC@dnr.sc.gov); ARGENTIERI,

WILLIAM R; Bill Marshall (marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN,
AMY; btrump@scana.com; Caleb Gaston (caleb.gaston@scana.com); Charlene Coleman
(cheetahtrk@yahoo.com); Chuck Hightower (hightocw@dhec.sc.gov); Dick Christie (dchristie@comporium.net);
Edye Joyner; Erich Miarka (erich.miarka@gillscreekwatershed.org); Frank_Henning@nps.gov; Fritz Rohde
(Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov); Henry
Mealing; J. Hagood Hamilton Jr. (jhamilton@scana.com); Jay Maher; Jeff Carter (jmcarter00@sc.rr.com); Joe
Wojcicki; John Fantry (john@Fantrylaw.com); Jon Durham (jondurham@bellsouth.net); Karen Swank Kustafik
(kakustafik@columbiasc.net); Lorianne Riggin (RigginL@dnr.sc.gov); Malcolm Leaphart (mwleapjr@att.net);
Mark Davis; Merrill McGregor (merrillm@scccl.org); Pace Wilber (Pace.Wilber@noaa.gov);
rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Robert
Stroud (StroudR@dnr.sc.gov); Rusty Wenerick (weneriwr@dhec.sc.gov); STUTTS, BRANDON G;
tboozer@scana.com; Wayne and Ginny Boland (wayneboland@bellsouth.net); William Hendrix
(HendrixWB@dot.state.sc.us); Stuart Greeter (sgreeter77@earthlink.net); MMosley@scana.com

Subject: RE: Proposed Recreation PM&E Measures and Recreation TWC Meeting
Date: Tuesday, November 29, 2016 3:18:50 PM

Good Afternoon Everyone,
 
With the Thanksgiving holiday, it does not look like many folks have had a chance to respond to the
Doodle Poll regarding the proposed Recreation TWC Meeting to discuss recreation PM&E measures. 
Please follow the link included in the email attached below so that we can finalize a meeting date.  If
you cannot attend any of the proposed dates, please indicate that, as well.  I would like to get this
firmed up by the end of the week.  Thank you and I hope that everyone had a nice Thanksgiving. 
Alison
 

From: Alison Jakupca 
Sent: Monday, November 21, 2016 1:13 PM
To: 'ADAMS, JOHN DANIEL' <JOHN.ADAMS@scana.com>; 'MCCARTHA, BRANDON'
<BRANDON.MCCARTHA@scana.com>; Kelly Kirven <Kelly.Kirven@KleinschmidtGroup.com>; 'Alex
Pellett (PellettC@dnr.sc.gov)' <PellettC@dnr.sc.gov>; 'ARGENTIERI, WILLIAM R'
<BARGENTIERI@scana.com>; 'Bill Marshall (marshallb@dnr.sc.gov)' <marshallb@dnr.sc.gov>; 'Bill
Stangler (CRK@congareeriverkeeper.org)' <CRK@congareeriverkeeper.org>; 'BRESNAHAN, AMY'
<Amy.Bresnahan@scana.com>; 'btrump@scana.com' <btrump@scana.com>; 'Caleb Gaston
(caleb.gaston@scana.com)' <caleb.gaston@scana.com>; 'Charlene Coleman
(cheetahtrk@yahoo.com)' <cheetahtrk@yahoo.com>; 'Chuck Hightower (hightocw@dhec.sc.gov)'
<hightocw@dhec.sc.gov>; 'Dick Christie (dchristie@comporium.net)' <dchristie@comporium.net>;
'Edye Joyner' <edye@bteamkayaking.com>; 'Erich Miarka (erich.miarka@gillscreekwatershed.org)'
<erich.miarka@gillscreekwatershed.org>; 'Frank_Henning@nps.gov' <Frank_Henning@nps.gov>;
'Fritz Rohde (Fritz.Rohde@noaa.gov)' <Fritz.Rohde@noaa.gov>; 'Gerrit Jobsis
(gjobsis@americanrivers.org)' <gjobsis@americanrivers.org>; 'Greg Mixon (mixong@dnr.sc.gov)'
<mixong@dnr.sc.gov>; Henry Mealing <Henry.Mealing@KleinschmidtGroup.com>; 'J. Hagood
Hamilton Jr. (jhamilton@scana.com)' <jhamilton@scana.com>; Jay Maher
<Jay.Maher@KleinschmidtGroup.com>; 'Jeff Carter (jmcarter00@sc.rr.com)'
<jmcarter00@sc.rr.com>; 'Joe Wojcicki' <bypas2000@yahoo.com>; 'John Fantry
(john@Fantrylaw.com)' <john@Fantrylaw.com>; 'Jon Durham (jondurham@bellsouth.net)'
<jondurham@bellsouth.net>; 'Karen Swank Kustafik (kakustafik@columbiasc.net)'
<kakustafik@columbiasc.net>; 'Lorianne Riggin (RigginL@dnr.sc.gov)' <RigginL@dnr.sc.gov>;
'Malcolm Leaphart (mwleapjr@att.net)' <mwleapjr@att.net>; 'Mark Davis'
<mddavis629@gmail.com>; 'Merrill McGregor (merrillm@scccl.org)' <merrillm@scccl.org>; 'Pace
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Wilber (Pace.Wilber@noaa.gov)' <Pace.Wilber@noaa.gov>; 'rammarell@scana.com'
<rammarell@scana.com>; 'Randy Mahan (randolph.mahan@scana.com)'
<randolph.mahan@scana.com>; 'randy mahan (rmahan@sc.rr.com)' <rmahan@sc.rr.com>; 'Robert
Stroud (StroudR@dnr.sc.gov)' <StroudR@dnr.sc.gov>; 'Rusty Wenerick (weneriwr@dhec.sc.gov)'
<weneriwr@dhec.sc.gov>; 'STUTTS, BRANDON G' <BSTUTTS@scana.com>; 'tboozer@scana.com'
<tboozer@scana.com>; 'Wayne and Ginny Boland (wayneboland@bellsouth.net)'
<wayneboland@bellsouth.net>; 'William Hendrix (HendrixWB@dot.state.sc.us)'
<HendrixWB@dot.state.sc.us>; 'Stuart Greeter (sgreeter77@earthlink.net)'
<sgreeter77@earthlink.net>; 'MMosley@scana.com' <MMosley@scana.com>
Subject: Proposed Recreation PM&E Measures and Recreation TWC Meeting
 
Good Afternoon Recreation TWC Members,
 
As you may recall from our previous TWC meeting, we developed a list of potential Protection
Mitigation & Enhancement (PM&E) measures for consideration at the Parr Hydroelectric Project
recreation sites based on user responses to the Recreation Use and Needs Study.  SCE&G has visited
each recreation site to review the potential PM&E measures and has developed the attached
proposal for TWC review.  We would like to schedule a TWC meeting to discuss this.  Please respond
regarding your availability on the doodle poll link attached below.  Many thanks and please let me
know if you have any questions.   Alison
 
http://doodle.com/poll/z6zf82fyizwfhmzb
 
Alison Jakupca
Project Regulatory Coordinator

Office:  803 462 5628
Mobile: 864 906 4119
www.KleinschmidtGroup.com
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From: Kelly Kirven
To: Dick Christie (christied@dnr.sc.gov); Dick Christie (dchristie@comporium.net); Bill Marshall

(marshallb@dnr.sc.gov); Sam Stokes (stokess@dnr.sc.gov); Jeff Carter (jmcarter00@sc.rr.com); William Hendrix
(hendrixwb@dot.state.sc.us)

Cc: ARGENTIERI, WILLIAM R; tboozer@scana.com; btrump@scana.com; Caleb Gaston (caleb.gaston@scana.com);
STUTTS, BRANDON G; randy mahan (rmahan@sc.rr.com); Corbin Johnson (Corbin.Johnson@scana.com); Dan
Adams (John.Adams@scana.com); Brandon McCartha (Brandon.McCartha@scana.com); Henry Mealing; Alison
Jakupca; Kelly Kirven

Subject: draft LLM TWC meeting notes - 11/10/16
Date: Tuesday, December 06, 2016 12:12:54 PM
Attachments: 2016-11-10 Draft_LLM_TWC_notes SMP and Permitting Handbook 12-6.doc

Good afternoon,
 

Attached are the notes from the LLM TWC meeting held on November 10th.  Please review and

submit any comments or edits by Tuesday, December 20th.  Please note that the revised SMPs and
Permitting Handbook with track changes will be attached to the final notes.
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com

 

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=7d6a6677405a42d0a085747ee072a301-Kelly Mille
mailto:christied@dnr.sc.gov
mailto:dchristie@comporium.net
mailto:marshallb@dnr.sc.gov
mailto:marshallb@dnr.sc.gov
mailto:stokess@dnr.sc.gov
mailto:jmcarter00@sc.rr.com
mailto:hendrixwb@dot.state.sc.us
mailto:hendrixwb@dot.state.sc.us
mailto:BARGENTIERI@scana.com
mailto:tboozer@scana.com
mailto:btrump@scana.com
mailto:caleb.gaston@scana.com
mailto:BSTUTTS@scana.com
mailto:rmahan@sc.rr.com
mailto:Corbin.Johnson@scana.com
mailto:John.Adams@scana.com
mailto:John.Adams@scana.com
mailto:Brandon.McCartha@scana.com
mailto:Henry.Mealing@KleinschmidtGroup.com
mailto:Alison.Jakupca@KleinschmidtGroup.com
mailto:Alison.Jakupca@KleinschmidtGroup.com
mailto:Kelly.Kirven@KleinschmidtGroup.com
http://www.kleinschmidtusa.com/

MEETING NOTES


SOUTH CAROLINA ELECTRIC & GAS COMPANY


Lake and Land Management TWC Meeting


November 10, 2016

Draft KMK 11-15-16



ATTENDEES:







Bill Argentieri (SCE&G)


Dick Christie (SCDNR)


Tommy Boozer (SCE&G)


Bill Marshall (SCDNR)


Beth Trump (SCE&G)


Sam Stokes (SCDNR)


Caleb Gaston (SCE&G)
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These notes serve to be a summary of the major points presented during the meeting and are not intended to be a transcript or analysis of the meeting.

Alison opened the meeting by reviewing the agenda.  The purpose of the meeting was to review the proposed revisions to the Parr and Monticello SMPs and the Permitting Handbook and discuss any issues that were still unresolved.  The goals of the meeting were to reach consensus on the SMP edits and finalize the SMP and Permitting Handbook documents.  The revised documents, with edits shown in track changes, are attached to these notes.  Some of the major points of discussion are included below.

Parr Reservoir SMP


The group began discussing the edits made to the Parr SMP.  Alison said that the canoe portage and any other areas proposed as part of the Recreation Management Plan will be included in the SMP and discussed in the cover letter to FERC.  

Reference to Pearson’s Island was changed to “islands,” since there are other islands within Parr Reservoir other than Pearson’s.  


Bill Marshall asked if “collar” lands are included in the Wildlife Management Areas (WMA).  SCDNR defined collar lands as the land from the PBL to the water’s edge (SCE&G refers to these areas as fringe lands).  Alison said that the WMA does extend up to the PBL, and the maps in the report will be revised to clearly show this.  As noted in the next paragraph, later in the meeting it was determined that the hunting area designation maps should not be included in the SMP or Permitting Handbook, but these documents should reference the SCDNR website for hunting rules and regulations.

The group discussed the need for the distinction between WMAs and hunting lands and decided that to avoid confusion, references to WMAs in the SMPs would be removed and would instead refer to hunting land.  Within the SMP, readers are directed to visit the SCDNR website to learn rules and regulations regarding hunting in the Project area. 


Bill Marshall recommended that language be added to the SMP to allow for camping on the islands at Parr Reservoir.  Some concerns were raised regarding property ownership and safety.  After the meeting.  After the meeting, SCE&G discussed Bill Marshall’s request internally and decided that they are fine with allowing public use of the islands for day time activities, however they are concerned about nighttime use of the islands based on the susceptibility of Parr Reservoir to high inflows from storm events upstream.  During the night, individuals would be sleeping and therefore unaware of rising flows.  Instead, SCE&G would prefer to allow overnight camping on the shoreline property between the reservoir and Project boundary, referred to previously as “collar lands,” instead of on the islands.  This would provide a “primitive” camping experience without promoting overnight island use.  SCDNR is considering this proposal and pending a final decision, wording regarding overnight camping along the shoreline will be added to the Parr SMP and Permitting Handbook.

Monticello Reservoir SMP


Similar to the Parr SMP, the group decided to simplify the document and remove the WMA language, instead referring the reader to the SCDNR website for hunting rules and regulations.  


There was discussion on whether the piece of property adjacent to the Fairfield tailrace should be classified as Future Recreation or Project Operations.  Currently, this area is classified as Future Recreation.  There was discussion about which maps and SMPs this property should be included in – the Monticello or Parr maps. There was also discussion about this property being available for public hunting.  SCDNR will discuss this internally and provide additional recommendations to SCE&G.

Permitting Handbook

Edits will be made to the Permitting Handbook to reflect the edits made to the Parr and Monticello SMPs.

Action items from the meeting are listed below.






ACTION ITEMS:


· Kleinschmidt will prepare meeting notes and distribute to the TWC for review.


· Alison will make edits to the SMPs and Permitting Handbook that were discussed during the meeting and reissue the documents to the TWC for review.

· SCDNR will provide feedback on the piece of property near the Fairfield tailrace regarding its use classification.
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From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); Brandon Kulik; BRESNAHAN, AMY; Caleb
Gaston (caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Dick Christie
(dchristie@comporium.net); Frank_Henning@nps.gov; Fritz Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis
(gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover
(gloverjb@dhec.sc.gov); Karla Reece (Karla.Reece@noaa.gov); Kelly Kirven; Kerry Castle (castlek@dnr.sc.gov);
Ley, Amanda; Lorianne Riggin (RigginL@dnr.sc.gov); Pace Wilber (Pace.Wilber@noaa.gov);
rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Ron
Ahle; Rusty Wenerick (weneriwr@dhec.sc.gov); Scott Harder; STUTTS, BRANDON G; Tom McCoy
(thomas_mccoy@fws.gov)

Subject: Parr Relicense - IFIM Updates - Habitat Duration Analysis
Date: Tuesday, December 06, 2016 12:52:47 PM

Dear Instream Flows TWC Member,
 
We have finally completed the list of activities that we established at our last TWC meeting.

·         Revise IFIM – Transect WUA Tables
·         Create Species/Life stage WUA Tables
·         Habitat Duration Analysis
·         Additionally – Meso Habitat Weighting of WUA for Reach 2

 
We would like to review this information with the TWC and continue to hone in on the
minimum flow that we can propose as a PME measure for the Parr Project Final License
Application.
 
We have included a Doodle Poll link for our next TWC meeting – so please go online and
enter your all of your choices by Friday December 9, 2016.
 
Here is a link to the doodle poll: http://doodle.com/poll/rpchwpxg9ur79gwn
 
Thanks for you continued participation in the Parr Relicensing process.
 
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com

 

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=7d6a6677405a42d0a085747ee072a301-Kelly Mille
mailto:PellettC@dnr.sc.gov
mailto:Alison.Jakupca@KleinschmidtGroup.com
mailto:BARGENTIERI@scana.com
mailto:marshallb@dnr.sc.gov
mailto:marshallb@dnr.sc.gov
mailto:CRK@congareeriverkeeper.org
mailto:Brandon.Kulik@KleinschmidtGroup.com
mailto:Amy.Bresnahan@scana.com
mailto:caleb.gaston@scana.com
mailto:caleb.gaston@scana.com
mailto:altmankc@dhec.sc.gov
mailto:dchristie@comporium.net
mailto:dchristie@comporium.net
mailto:Frank_Henning@nps.gov
mailto:Fritz.Rohde@noaa.gov
mailto:gjobsis@americanrivers.org
mailto:gjobsis@americanrivers.org
mailto:mixong@dnr.sc.gov
mailto:Henry.Mealing@KleinschmidtGroup.com
mailto:Jay.Maher@KleinschmidtGroup.com
mailto:gloverjb@dhec.sc.gov
mailto:gloverjb@dhec.sc.gov
mailto:Karla.Reece@noaa.gov
mailto:Kelly.Kirven@KleinschmidtGroup.com
mailto:castlek@dnr.sc.gov
mailto:leyah@dhec.sc.gov
mailto:RigginL@dnr.sc.gov
mailto:Pace.Wilber@noaa.gov
mailto:rammarell@scana.com
mailto:randolph.mahan@scana.com
mailto:rmahan@sc.rr.com
mailto:AhleR@dnr.sc.gov
mailto:AhleR@dnr.sc.gov
mailto:weneriwr@dhec.sc.gov
mailto:HarderS@dnr.sc.gov
mailto:BSTUTTS@scana.com
mailto:thomas_mccoy@fws.gov
mailto:thomas_mccoy@fws.gov
http://doodle.com/poll/rpchwpxg9ur79gwn
http://www.kleinschmidtusa.com/


From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY; Caleb Gaston
(caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Dick Christie (christied@dnr.sc.gov); Fritz
Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov);
Hal Beard (BeardH@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover (gloverjb@dhec.sc.gov); Jordan Johnson;
Karla Reece (Karla.Reece@noaa.gov); Kelly Kirven; Lorianne Riggin (RigginL@dnr.sc.gov); Melanie Olds
(melanie_olds@fws.gov); rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan
(rmahan@sc.rr.com); Robert Stroud (StroudR@dnr.sc.gov); Ron Ahle; Sam Stokes (stokess@dnr.sc.gov);
STUTTS, BRANDON G; Tom McCoy (thomas_mccoy@fws.gov)

Subject: Monticello/Parr Aerial Waterfowl Survey Summary 12-9-16
Date: Monday, December 12, 2016 3:31:43 PM
Attachments: Kleinschmidt waterfowl survey summary 12-9-16.pdf

Good afternoon,
 
Attached is a summary of the aerial waterfowl survey that was conducted at Monticello and Parr
reservoirs by the Savannah River Ecology Laboratory (SREL) on December 9, 2016.  The next survey

will be conducted on December 20th and a summary will be sent out soon after. 
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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Telephone (803) 725-2472  Drawer E 


FAX 803-725-3309    Savannah River Ecology Laboratory Aiken, SC 29802 


Kleinschmidt waterfowl survey of Monticello and Parr reservoirs by Savannah River Ecology 


Laboratory (9 December, 2016) 


In preparation for the planned 6 December, 2016, aerial waterfowl survey of Monticello and Parr 


reservoirs, on 2 December, 2016, SREL’s Carol Eldridge emailed Mr. Greg Douglass, with Virgil 


C. Summer Nuclear Station’s security organization, and indicated the intent to conduct the survey 


on 6 December, but also noted that a forecast of poor weather on that date could result in 


cancellation of the flight. On the morning of 6 December, 2016, inclement weather conditions 


indeed precluded completion of the flight and Carol called to inform Mr. Douglass of the 


cancellation and that an alternate flight date of 9 December, 2016, would be implemented. On the 


morning of 9 December, 2016, before departing the airport, Carol further communicated with Mr. 


Douglass via phone text, sending a photograph of the aircraft (including tail number) that would be 


used for the surveys.  


On 9 December, 2016, SREL observer Carol Eldridge flew out of Daniel Field (Augusta Aviation, 


Inc.) in Augusta, GA at 10:17 in Cessna N9365H (Pilot Aaron Fiss) and arrived at the southern end 


of the reservoirs at 10:52.  


The survey of Monticello reservoir was from 10:54 to 11:39. On Monticello reservoir, Carol 


recorded 3 wood ducks, 50 mallards, 5 blue-winged teal, 5 ring-necked ducks, 119 Canada geese, 


130 cormorants, 82 common loons, 10 pied-billed grebes, 31 horned grebes, and 736 gulls and/or 


terns. There were also 2 boats on Monticello reservoir. 


The survey of Parr reservoir was from 11:39 to 12:28. On Parr reservoir, including Broad River and 


Enoree Waterfowl Management Areas, Carol recorded 55 mallards (all at Broad River WMA), 60 


ring-necked ducks (all at Broad River WMA), 60 lesser scaup (all at Broad River WMA), 6 Canada 


geese, 25 cormorants, 692 gulls and/or terns, and 2 adult bald eagles. A couple of impoundments at 


Broad River WMA were still not completely water filled, but Enoree WMA impoundments were 


filled. There were also 2 boats on Parr reservoir. 


Reservoir water conditions during the flight: Parr Shoals reservoir level-259.4 ft.; Monticello 


reservoir level-424.5 ft.; low water conditions in the Parr reservoir system (exposed shoals, 


little water going over the dam).  


The aircraft returned to Daniel Field in Augusta, GA at 13:08. 


Contact: Robert A. Kennamer (SREL, Drawer E, Aiken, SC 29802; office: 803-725-0387; 


rkennamer@srel.uga.edu) 



mailto:rkennamer@srel.uga.edu





From: Alison Jakupca
To: ADAMS, JOHN DANIEL; MCCARTHA, BRANDON; Kelly Kirven; Alex Pellett (PellettC@dnr.sc.gov); ARGENTIERI,

WILLIAM R; Bill Marshall (marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN,
AMY; btrump@scana.com; Caleb Gaston (caleb.gaston@scana.com); Charlene Coleman
(cheetahtrk@yahoo.com); Chuck Hightower (hightocw@dhec.sc.gov); Dick Christie (dchristie@comporium.net);
Edye Joyner; Erich Miarka (erich.miarka@gillscreekwatershed.org); Frank_Henning@nps.gov; Fritz Rohde
(Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov); Henry
Mealing; J. Hagood Hamilton Jr. (jhamilton@scana.com); Jay Maher; Jeff Carter (jmcarter00@sc.rr.com); Joe
Wojcicki; John Fantry (john@Fantrylaw.com); Jon Durham (jondurham@bellsouth.net); Karen Swank Kustafik
(kakustafik@columbiasc.net); Lorianne Riggin (RigginL@dnr.sc.gov); Malcolm Leaphart (mwleapjr@att.net);
Mark Davis; Merrill McGregor (merrillm@scccl.org); Pace Wilber (Pace.Wilber@noaa.gov);
rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Robert
Stroud (StroudR@dnr.sc.gov); Rusty Wenerick (weneriwr@dhec.sc.gov); STUTTS, BRANDON G;
tboozer@scana.com; Wayne and Ginny Boland (wayneboland@bellsouth.net); William Hendrix
(HendrixWB@dot.state.sc.us); Stuart Greeter (sgreeter77@earthlink.net); MMosley@scana.com

Subject: Agenda - Parr Hydro Project Recreation TWC Meeting to Discuss Proposed Recreation PM&E Measures
Date: Thursday, December 29, 2016 2:27:39 PM
Attachments: Recreation TWC Meeting Agenda -Parr 010417.doc

Good Afternoon Everyone,
 
I hope that you all are having a very nice holiday.  I have put together the attached agenda in
preparation for our Recreation TWC meeting next Wednesday.  Please let me know if you have any
questions.  Take care, Alison
 
Alison Jakupca
Project Regulatory Coordinator

Office:  803 462 5628
Mobile: 864 906 4119
www.KleinschmidtGroup.com
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Parr Relicensing FERC No. 1894

Recreation Technical Working Committee Meeting Agenda

Lake Murray Training Center

January 4, 2017

· Review and Discuss SCE&G Proposed Recreation Site Enhancements

· Parr Reservoir


· Cannon’s Creek 


· Heller’s Creek


· Highway 34 Primitive Ramp


· Enoree River Bridge Informal Access


· Monticello Reservoir


· Scenic Overlook


· Hwy 99 Informal Access


· Hwy 99 Boat Ramp


· ADA Access Improvements Discussion


· Update on Parr and Monticello Shoreline Management Plan & Permitting Handbook Development


· Parr Reservoir Primitive Camping on Project Shoreline 

· Discuss Parcel of Land Adjacent to Fairfield Tailrace




From: Kelly Kirven
To: Corbin Johnson (Corbin.Johnson@scana.com); Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI,

WILLIAM R; Bill Marshall (marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); Brandon
McCartha (Brandon.McCartha@scana.com); BRESNAHAN, AMY; btrump@scana.com; Caleb Gaston
(caleb.gaston@scana.com); Charlene Coleman (cheetahtrk@yahoo.com); Chuck Hightower
(hightocw@dhec.sc.gov); Dan Adams (John.Adams@scana.com); Dick Christie (dchristie@comporium.net); Edye
Joyner; Erich Miarka (erich.miarka@gillscreekwatershed.org); Frank_Henning@nps.gov; Fritz Rohde
(Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov); Henry
Mealing; J. Hagood Hamilton Jr. (jhamilton@scana.com); Jay Maher; Jeff Carter (jmcarter00@sc.rr.com); Joe
Wojcicki; John Fantry (john@Fantrylaw.com); Jon Durham (jondurham@bellsouth.net); Karen Swank Kustafik
(kakustafik@columbiasc.net); Kelly Kirven; Lorianne Riggin (RigginL@dnr.sc.gov); Malcolm Leaphart
(mwleapjr@att.net); Mark Davis; Merrill McGregor (merrillm@scccl.org); Pace Wilber (Pace.Wilber@noaa.gov);
rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Robert
Stroud (StroudR@dnr.sc.gov); Rusty Wenerick (weneriwr@dhec.sc.gov); STUTTS, BRANDON G;
tboozer@scana.com; Wayne and Ginny Boland (wayneboland@bellsouth.net); William Hendrix
(HendrixWB@dot.state.sc.us)

Subject: Final LLM TWC Meeting Notes - 11/10/16
Date: Monday, January 09, 2017 3:03:58 PM
Attachments: final_111016_LLM_TWC_notes_all.pdf

Good afternoon,
 
Attached for your record are the final LLM TWC meeting notes from the meeting held on November
10, 2016.  These notes will also be available on the Project website at
www.parrfairfieldrelicense.com.
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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MEETING NOTES 
 


SOUTH CAROLINA ELECTRIC & GAS COMPANY 
Lake and Land Management TWC Meeting 


 
November 10, 2016 


Final KMK 1-9-17 
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ATTENDEES:      
 
Bill Argentieri (SCE&G)   Dick Christie (SCDNR) 
Tommy Boozer (SCE&G)   Bill Marshall (SCDNR) 
Beth Trump (SCE&G)   Sam Stokes (SCDNR) 
Caleb Gaston (SCE&G)   Jeff Carter  
Brandon Stutts (SCE&G)   Bill Hendrix 
Randy Mahan (SCE&G)   Henry Mealing (Kleinschmidt) 
Corbin Johnson (SCE&G)   Alison Jakupca (Kleinschmidt) 
Dan Adams (SCE&G)   Kelly Kirven (Kleinschmidt) 
Brandon McCartha (SCE&G) 
 
 
 
These notes serve to be a summary of the major points presented during the meeting and are not 
intended to be a transcript or analysis of the meeting. 
 
Alison opened the meeting by reviewing the agenda.  The purpose of the meeting was to review the 
proposed revisions to the Parr and Monticello SMPs and the Permitting Handbook and discuss any 
issues that were still unresolved.  The goals of the meeting were to reach consensus on the SMP 
edits and finalize the SMP and Permitting Handbook documents.  The revised documents, with edits 
shown in track changes, are attached to these notes.  Some of the major points of discussion are 
included below. 
 
Parr Reservoir SMP 
 
The group began discussing the edits made to the Parr SMP.  Alison said that the canoe portage and 
any other areas proposed as part of the Recreation Management Plan will be included in the SMP 
and discussed in the cover letter to FERC.   
 
Reference to Pearson’s Island was changed to “islands,” since there are other islands within Parr 
Reservoir other than Pearson’s.   
 
Bill Marshall asked if “collar” lands are included in the Wildlife Management Areas (WMA).  
SCDNR defined collar lands as the land from the PBL to the water’s edge (SCE&G refers to these 
areas as fringe lands).  Alison said that the WMA does extend up to the PBL, and the maps in the 
report will be revised to clearly show this.  As noted in the next paragraph, later in the meeting it 
was determined that the hunting area designation maps should not be included in the SMP or 
Permitting Handbook, but these documents should reference the SCDNR website for hunting rules 
and regulations. 
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The group discussed the need for the distinction between WMAs and hunting lands and decided that 
to avoid confusion, references to WMAs in the SMPs would be removed and would instead refer to 
hunting land.  Within the SMP, readers are directed to visit the SCDNR website to learn rules and 
regulations regarding hunting in the Project area.  
 
Bill Marshall recommended that language be added to the SMP to allow for camping on the islands 
at Parr Reservoir.  Some concerns were raised regarding property ownership and safety.  After the 
meeting.  After the meeting, SCE&G discussed Bill Marshall’s request internally and decided that 
they are fine with allowing public use of the islands for day time activities, however they are 
concerned about nighttime use of the islands based on the susceptibility of Parr Reservoir to high 
inflows from storm events upstream.  During the night, individuals would be sleeping and therefore 
unaware of rising flows.  Instead, SCE&G would prefer to allow overnight camping on the 
shoreline property between the reservoir and Project boundary, referred to previously as “collar 
lands,” instead of on the islands.  This would provide a “primitive” camping experience without 
promoting overnight island use.  SCDNR is considering this proposal and pending a final decision, 
wording regarding overnight camping along the shoreline will be added to the Parr SMP and 
Permitting Handbook. 
 
Monticello Reservoir SMP 
 
Similar to the Parr SMP, the group decided to simplify the document and remove the WMA 
language, instead referring the reader to the SCDNR website for hunting rules and regulations.   
 
There was discussion on whether the piece of property adjacent to the Fairfield tailrace should be 
classified as Future Recreation or Project Operations.  Currently, this area is classified as Future 
Recreation.  There was discussion about which maps and SMPs this property should be included in 
– the Monticello or Parr maps. There was also discussion about this property being available for 
public hunting.  SCDNR will discuss this internally and provide additional recommendations to 
SCE&G. 
 
The group also discussed changing color classifications on the SMP maps, specifically to 
distinguish between “public access area” lands and “future recreation” lands.  The group ultimately 
decided not to change these colors on the map, as they both fall under the general “recreation” 
classification.  Instead, SCE&G will post “No hunting or shooting” signs at the recreation areas on 
Parr Reservoir.  The group also discussed changing color classifications on the Monticello 
Reservoir map, since both the “Dock Qualification – No” line and the “Non-Development Areas” 
polygons are both colored red.  Hunting is not allowed on “Non-Development Areas” surrounding 
Monticello.  Since the red “Dock Qualification – No” line encompasses the islands, and hunting will 
be allowed on the islands, it appears that there is a ring of “no hunting land” around the islands.  
The group decided to change the color of the “Non-Development Areas” polygon to a different 
color, in order to distinguish between the two classifications. 
 
Permitting Handbook 
 
Edits will be made to the Permitting Handbook to reflect the edits made to the Parr and Monticello 
SMPs. 
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Action items from the meeting are listed below. 
  
 
ACTION ITEMS: 
 


• Kleinschmidt will prepare meeting notes and distribute to the TWC for review. 
• Alison will make edits to the SMPs and Permitting Handbook that were discussed during the 


meeting and reissue the documents to the TWC for review. 
• SCDNR will provide feedback on the piece of property near the Fairfield tailrace regarding 


its use classification. 
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SOUTH CAROLINA ELECTRIC & GAS COMPANY 


 
EXECUTIVE SUMMARY 


South Carolina Electric & Gas Company ("SCE&G") is the Licensee of the Parr Hydroelectric 


Project (Federal Energy Regulatory Commission [“FERC”] No. 1894) ("Project"). The Project 


consists of the Parr Shoals Development and the Fairfield Pumped Storage Development. The 


developments are located along the Broad River in Fairfield and Newberry Counties, South 


Carolina.  


The Project developments form two distinct Project reservoirs. Parr Reservoir is located along 


the Broad River, as impounded by Parr Dam, and functions as the lower reservoir for the 


Fairfield Development. Monticello Reservoir is located adjacent to the Broad River and 


functions as the upper reservoir for the Fairfield Development. Both Project reservoirs serve as 


popular recreation destinations and are used and enjoyed by local residents as well as visitors to 


the state.  


In conjunction with its relicensing activities, SCE&G has assembled a diverse and inclusive 


group of stakeholders to advise and assist in the development of two Shoreline Management 


Plans ("SMPs"), each tailored to a specific reservoir. SMPs are comprehensive plans for the 


management of Project land and adjoining water resources and their uses, consistent with 


License requirements and broad Project purposes, and appropriately accessible and beneficial to 


adjacent shoreline residents and the recreating public. A SMP serves to identify existing and 


appropriate future uses and to provide plans and programs for responsible future use and 


management of project lands and waters as well as the flora and fauna encompassed within them.  


This SMP exists specifically to address shoreline uses surrounding Parr Reservoir. A SMP to 


address Monticello Reservoir is included under separate cover and is available from the SCE&G 


Lake Management Department (Lake Management). 
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In addition to a SMP for each Project reservoir, a Shoreline Management Handbook and 


Permitting Guidelines (Permitting Handbook) was developed for both developments in 


consultation with governmental, non-governmental, and individual stakeholders to address 


activities that will require consultation with and/or permits from SCE&G. These activities 


include construction, maintenance, and placement of docks on Monticello Reservoir, shoreline 


stabilization, lake access pathways and other shoreline activities.  


The classification of Project lands surrounding Parr Reservoir is described in Section 5.0 and 


includes three management classifications. These classifications are as follows: Project 


Operations; Public Recreation; and, Non-Development Areas. Lands reserved for Project 


operations are those lands that are specifically required for operation of the Project. They include 


areas such as plant facility locations, dams, electrical substations, etc. Public Recreation land 


includes land within SCE&G developed recreation areas and islands that are owned by SCE&G. 


Undeveloped areas are areas protected from development to preserve the environmental 


resources and aesthetic values. Land use prescriptions associated with these land management 


classifications are discussed in further detail in Section 6.0. Prescriptions are administered 


through the Permitting Handbook. 


SCE&G maintains a strong commitment to the management of the waters and shoreline of Parr 


Reservoir, focusing on the social, ecological, and economic impacts of activities on and near the 


shoreline and water, taking into consideration in particular the environmental, aesthetic, and 


recreational character of the shoreline and lake. Section 7.0 details the activities and structures on 


and adjacent to Parr Reservoir that require SCE&G consultation and/or approval. The permitting 


procedures for shoreline activities or structures are set out in more detail in Section 8.0 and in the 


Permitting Handbook.  


Section 9.0 details SCE&G's fee structure for the shoreline management program. Such fees can 


be one-time or periodic. 


Periodic surveys of the Parr Reservoir shoreline are conducted by SCE&G and include, among 


other things, inventories of unauthorized structures. These represent violations of the SMP. SMP 


violations will be dealt with as deemed by SCE&G, in its sole discretion, to be appropriate. 


Consequences of violations may range from required removal of unauthorized structure, fines, 


and/or legal action, and are discussed more fully in Section 10.0. 
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SCE&G Shoreline Management Practices include actions taken to lessen or mitigate for potential 


impacts to a particular resource resulting from its direct or indirect use. These include but may 


not be limited to landowner Best Management Practices ("BMP"). Shoreline Management 


Practices are further described in Section 11.0 of this document. 


Public education and outreach on the protection of valuable shoreline resources is integral to the 


effectiveness of the SMP. Section 12.0 of this document details specific measures to be 


undertaken to help educate both adjacent shoreline residents and other Project resource users.  


Among included objectives will be SMP education and BMP education. 


In its Application for New License, SCE&G is proposing 10 year review periods for the SMP. 


The 10 year SMP review periods provide reasonable opportunities for SCE&G, in concert with 


governmental, non-governmental, and individual stakeholders, periodically and deliberately to 


assess new issues that arise as a result of development around the Reservoir, and allow for 


analyses of cumulative effects. Concurrently with the FERC SMP review process, SCE&G will 


review the Permitting Handbook with interested stakeholders periodically to ensure its 


effectiveness; however, changes to the permitting process may be made as it deems necessary 


and appropriate. This is discussed in Section 13.0. 
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1.0 INTRODUCTION 


The Parr Hydroelectric Project ("Project") is located on the Broad River in Fairfield and 


Newberry Counties, South Carolina (Figure 1-1). The Project is located approximately 31 river 


miles downstream of the Neal Shoals Hydroelectric Project (Federal Energy Regulatory 


Commission ["FERC”] No. 2315) and 24 river miles upstream of the Columbia Diversion Dam. 


The Project consists of two developments: the Parr Shoals Development ("Parr Development") 


and the Fairfield Pumped Storage Development ("Fairfield Development"). Subsequently, two 


reservoirs are included as part of the Project, Monticello Reservoir1 and Parr Reservoir. The 


normal maximum water level in Monticello Reservoir is El. 425.0 feet National Geodetic 


Vertical Datum ("NGVD"), which corresponds to a surface area of 6,800 acres, and a gross 


storage of 400,000 acre-feet. Monticello Reservoir has approximately 57 miles of shoreline 


within the Project boundary2. Parr Reservoir’s normal maximum water level is at El. 266.0 feet 


NGVD, with a corresponding surface area of 4,400 acres. The gross storage is estimated to be 


32,000 acre-feet. Parr Reservoir has approximately 88 miles of shoreline within the Project 


boundary. 


An active storage of up to 29,000 acre-feet is transferred between the two reservoirs by the 


pumped storage operations of the Fairfield Development. Fairfield Development's alternate 


cycles of generation and pumping results in daily fluctuations in the water levels of both 


Monticello and Parr Reservoirs. Monticello, when beginning at normal maximum pool elevation, 


drops 4.5 to 5 feet over a 10 to 12 hour period during the generating phase of operation. At the 


                                                 
1 The State of South Carolina considers Monticello Reservoir waters of the State and refers to it as "Lake 
Monticello". 


2 Standard License Article 5 requires licensees to acquire and retain sufficient property and rights to construct, 
maintain, and operate their projects, as identified in their specific license, including any property or rights needed 
to accomplish all designated project purposes. As such, Project lands are those lands within the FERC project 
boundary owned by SCE&G in fee title and those lands for which SCE&G has acquired or retained an easement. 
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same time, the water from Monticello and from the Broad River is flowing into Parr Reservoir, 


causing it to rise as much as 10 feet. During the pumping cycle, the reverse occurs − the water 


level rises in Monticello Reservoir and drops in Parr Reservoir. 


The Project boundary encompasses land around each reservoir, extending between 50 and 200 


horizontal feet from the high water mark. South Carolina Electric & Gas Company ("SCE&G") 


manages SCE&G-owned lands within the Project boundary ("Project property") to comply with 


the FERC License for the Project (the "Licensee"). The goal of project land management is to 


serve the public interest by providing recreational access and opportunities, protecting wildlife 


habitat and water quality, producing electricity, and protecting and preserving cultural and 


aesthetic resources. The Shoreline Management Plan ("SMP") provides a set of administrative 


policies, procedures, and practices by which SCE&G seeks to manage the Project shoreline to 


achieve these goals. Future proposals for specific shoreline related developments or activities 


will be reviewed for consistency with the SMP. 


A draft of the initial Project SMP was filed with the FERC in 1991. After several years of 


discussion and revisions, the initial SMP was approved by the FERC on June 4, 2001. The 


history of the Project's SMP is described in more detail in Section 3.0 (History of the Shoreline 


Management Plan). The current relicensing3 of the Project provides a near term impetus and 


opportunity for SCE&G to review the existing SMP in cooperation with relicensing stakeholders, 


including federal and state regulatory agencies, interested non-governmental organizations 


("NGO"s), and individuals. Through discussions with these parties, it was decided that the 


existing FERC approved SMP, which encompasses both Parr and Monticello Reservoirs, should 


be divided into two distinct SMP's, one for each reservoir. Hence, this SMP has been prepared 


for Parr Reservoir and is being submitted to FERC as part of SCE&G's Parr Hydroelectric 


Project comprehensive relicensing package. A SMP for Monticello Reservoir is included under 


separate cover. 


The management guidelines set forth in this SMP are applicable to all lands within the Project 


boundary surrounding Parr Reservoir. Among other things, the current document includes the 


following components: 


                                                 
3 The current operating License for the Project is due to expire on June 30, 2020. As such, SCE&G will file for a 
new License with FERC on or before June 30, 2018. 
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• Detailed descriptions, management prescriptions and mapping of land classifications; 


• Summary information on the Permitting Handbook and fee policies; 


• Best management practices ("BMP"s); 


• Public education and outreach; 


• Reservoir monitoring; and, 


• A proposed review process. 
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FIGURE 1-1 PROJECT LOCATION AND BOUNDARY MAP 
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2.0 PURPOSE AND SCOPE OF THE SHORELINE MANAGEMENT 
PLAN 


The Project has served as a major source of power generation for SCE&G's customers and 


recreation for local residents and visitors to South Carolina for several decades. Consistent with 


FERC's Standard Land Use Article, a licensee may authorize specific non-project uses and 


occupancies of a project's shoreline. Examples of non-project uses at Parr Reservoir include 


access paths across SCE&G property, and water withdrawal. SCE&G has a responsibility to 


ensure that non-Project uses remain consistent with Project purposes, including protection and 


enhancement of the Project's scenic, recreational, and environmental values. 


As development increases in areas surrounding the Project, so too does stress placed upon 


Project reservoirs and the surrounding watershed. Thus, a comprehensive SMP for each reservoir 


that recognizes and addresses sources of potential environmental impact is essential to managing 


each reservoir for the benefit of all interests and to ensure that non-Project uses remain consistent 


with the License. 


The implementation of the SMP by SCE&G will help to maintain and conserve the area's natural 


and man-made resources. The SMP will comply with the terms of the License, as well as the 


regulations and orders of FERC, and is intended to assist in providing a balance between 


recreational use and development, environmental protection, and energy production. 
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3.0 HISTORY OF THE SHORELINE MANAGEMENT PLAN 


Parr Reservoir is formed by the Parr Shoals Dam ("Dam"), which was originally constructed 


between 1912 and 1914. The Dam is situated across the Broad River and houses a 14.88 


megawatt (MW) hydroelectric facility, located in an integral powerhouse. On August 28, 1974, 


the Federal Power Commission (FPC), predecessor to the FERC, issued SCE&G a new operating 


License for the Parr Shoals Development. In addition to relicensing the existing facilities, the 


new License authorized the construction of the 511.2 MW Fairfield Pumped Storage 


Development. This resulted in the creation of the Fairfield Development's upper pool, Monticello 


Reservoir. The new License also authorized the enlargement of the existing Parr Reservoir to 


serve as the lower pool to the Fairfield Development. This involved raising the height of the 


Dam approximately 9 feet, thereby nearly doubling Parr Reservoir's surface area. The 


construction of newly licensed facilities was completed in 1978, with the facilities beginning 


commercial operation that same year (F.P.C., 1974). The newly developed Project, including 


both Parr and Fairfield Developments, was subsequently referred to as the Parr Hydroelectric 


Project. 


Article 48 of the Project License issued in 1974 required that SCE&G purchase in fee and 


include within the Project boundary all lands necessary or appropriate for project operations, 


including lands for recreational use and shoreline control. The lands encompassed by the Project 


boundary shall include, but not be limited to: the islands in the Parr and Monticello Reservoirs 


formed by the 266-foot and 425-foot contour intervals, respectively; shoreline lands up to the 


270-foot contour, or 50 feet (measured horizontally) from the Parr Reservoir's 266-foot contour, 


whichever is greater; and, shoreline lands up to the 430-foot contour interval, or 50 feet 


(measured horizontally) from Monticello Reservoir's 425-foot contour, whichever is greater. 


Provided that the Project boundary, except with respect to land necessary or appropriate for 


recreational purposes, shall not exceed 200 feet, horizontally measured, from the 266-foot or the 


425-foot contour, unless satisfactory reasons to the contrary are given. The FPC determined that 


acquiring these lands would provide SCE&G with adequate shoreline control around the 


reservoirs, in addition to serving the purposes of Project operation and recreation (F.P.C., 1974). 


Furthermore, Article 20 of the Project License orders that SCE&G allow public access, to a 


reasonable extent to Project waters and adjacent Project lands (with the exception of lands 


necessary for the protection of life, health, and property) for navigation and outdoor recreational 
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purposes. This Article also allows SCE&G to grant permits for public access to the reservoirs 


subject to FERC approval (F.P.C., 1974). 


In 1991, SCE&G recognized that appropriate policies and procedures should be in place to 


govern shoreline activities at the Project. Utilizing experience gained at their Saluda 


Hydroelectric Project (FERC No. 516), SCE&G filed a proposed SMP with FERC to regulate the 


use of Project shorelines. After extensive stakeholder consultation, an amended SMP was filed 


with FERC.  It was approved on June 4, 2001. The SMP was included as part of the Project's 


Exhibit R (FERC, 2001). 


The SMP approved in 2001 primarily covered activities associated with Monticello Reservoir. It 


dealt with the following matters: water quality management; forest management; waterfowl 


management; nuclear exclusion zone restrictions for the operation of SCE&G's V.C. Summer 


Nuclear Station; fishing, boating, and hunting; public access and recreation; private boat docks 


and access; vegetation removal; erosion control; and, prohibited activities. 


In 2006, SCE&G amended the SMP's policy regarding common docks on Monticello Reservoir. 


The original policy allowed for two to five property owners to share a single common dock if the 


shoreline frontage requirement of 200 feet was met. The policy was amended to allow no more 


than two individual, adjacent single family residential lots to share a common dock. The 


shoreline frontage requirement of 200 feet was retained. 


As noted, the previous SMP included very little pertaining to Parr Reservoir. As such, the need 


for a new SMP specifically pertaining to Parr Reservoir was identified. 


3.1 CURRENT SMP DOCUMENT AND SHORELINE CLASSIFICATIONS 


The SMP serves as a reference document for SCE&G in implementing the Standard Land Use 


Article, which authorizes SCE&G to permit certain non-project uses of project lands and waters. 


FERC did not begin including the Standard Land Use Article in new licenses until the early 


1980's; thus, it was not included in the Project License issued in 1974 (FERC, 2012). However, 


FERC granted SCE&G the authority to permit certain non-Project uses through the approval of 


the 2001 SMP, and added the Standard Land Use Article to the License (Article 62) in 2011, as 


revised in 2013 (Article 63). This present document, submitted in conjunction with SCE&G's 


License application, presents a management plan, covering only Parr Reservoir (a SMP for 
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Monticello Reservoir is included under separate cover), while adhering to the historical 


management goals agreed to and developed with agencies and stakeholders. 


In addition to an updated SMP for each Project reservoir, a Permitting Handbook was developed 


in consultation with stakeholders and agencies to address activities requiring consultation with 


and/or permits from SCE&G. These activities include, but are not limited to the following: 


shoreline stabilization, access path development, and other shoreline activities. SCE&G will 


review the Permitting Handbook with interested stakeholders periodically to evaluate its 


effectiveness; however, SCE&G may make changes to the permitting process at any time as it 


determines in its sole judgment to be necessary and appropriate. 


3.2 PROJECT BOUNDARY 


SCE&G owns in fee or obtained flowage rights for all lands necessary or appropriate for project 


operations, including lands for recreational use and shoreline control.  A Project boundary map is 


included as Figure 1-1. 


 


 


 







 


 
[Date] - 9 -  


4.0 SHORELINE MANAGEMENT PLAN GOALS AND OBJECTIVES 


The overall goal of this SMP is to define, document, and present the processes and criteria that 


SCE&G will employ to manage and balance private and public access to and uses of Project 


lands, specifically including Parr Reservoir's shoreline, consistent with public safety, energy 


production operations, environmental protection for Project land as well as Project waters, and 


reasonable recreational opportunities. This SMP will help to ensure the protection and 


enhancement of the Project's scenic, environmental, recreational, natural and cultural resources 


over the term of the License. 


This SMP represents a consensus-based, updated management plan intended for submittal with 


the Project No. 1894 License Application. Specific goals relative to the SCE&G relicensing 


process that are discussed under this SMP include the following: 


1. Provide for reasonable current and future public access; 
2. Provide for current and future recreational needs within the Project; 


3. Protect fish and wildlife habitat; 


4. Protect cultural resources; 


5. Protect the ability to meet operational needs; 


6. Facilitate compliance with License articles; 


7. Minimize adverse impacts to water quality; 


8. Protect scenic values; 


9. Monitor and permit shoreline activities; 


10. Provide a summary catalogue of the types and locations of existing recreational 
opportunities; 


11. Establish Land Management Classifications and Land Use Prescriptions to help in the 
management of non-Project uses of the Parr Reservoir shoreline lands within the Project 
boundary; 


12. Describe the SMP amendment and monitoring process; and  


13. Educate and encourage property owners who own property adjacent to or adjoining 
Project Property (herein referred to as "adjacent property owners") on the use of 
voluntary BMPs. 


4.1 CONSULTATION 


The Project relicensing provides an opportunity for SCE&G to seek input on Project-related 


shoreline management issues from interested stakeholders. SCE&G recognizes that successfully 
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completing the relicensing process requires identifying and resolving Project issues in 


consultation with federal and state resource agencies, local and national NGOs, homeowner 


associations, and individuals who have an interest in the Parr Hydroelectric Project (Table 4-1). 


SCE&G began public outreach efforts in January 2013 by holding a series of public workshops 


in Winnsboro, Newberry, Columbia, and Jenkinsville, SC. Since that time, SCE&G has sought 


active public involvement in the process and fostered commitment to issue resolution among 


SCE&G and stakeholders. 


TABLE 4-1 PARTICIPATING GROUPS IN PARR HYDROELECTRIC PROJECT RELICENSING  


STAKEHOLDER GROUPS 


American Rivers 
American Whitewater 
Catawba Indian Nation 
City of Columbia 
Chestnut Hill Plantation HOA 
Coastal Conservation League 
Congaree Riverkeeper 
Environmentalists Inc. 
Fairfield County 
Gills Creek Watershed 
National Marine Fisheries Service 
National Park Service 
Newberry County 
South Carolina Department of Health and Environmental Control 
South Carolina Department of Natural Resources 
South Carolina Department of Parks, Recreation and Tourism 
South Carolina Electric & Gas Company 
South Carolina Historic Preservation Office 
Town of Winnsboro, SC 
Tyger-Enoree River Alliance 
United States Fish and Wildlife Service 
United States Forest Service 
University of South Carolina 
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4.1.1 RECREATION/LAKE AND LAND MANAGEMENT RESOURCE CONSERVATION GROUP 


In support of the relicensing effort, SCE&G formed three Resource Conservation Groups 


("RCG"s) to identify, address and resolve Project-related issues by resource area. The RCGs are 


as follows: the Fish, Wildlife and Water Quality RCG; the Project Operations RCG; and the 


Lake & Land Management and Recreation RCG. Consideration of potential issues by resource 


area allows for more focused topic discussion and targeted issue resolution. Some RCGs have 


established sub-groups, or Technical Working Committees ("TWC"s), for issues requiring 


special knowledge, education, or experience.  Consequently, the Lake & Land Management and 


Recreation RCG has a Lake and Land Management TWC as well as a Recreation TWC. The 


Lake and Land Management TWC is discussed further below. 


4.1.2 LAKE AND LAND MANAGEMENT TECHNICAL WORKING COMMITTEE 


The primary mission of the Lake and Land Management TWC is to revise the existing Parr 


Hydroelectric Project SMP to provide a management framework within which Project resources 


can be effectively protected while assuring appropriate public and private access to the Project 


resources and the recreational opportunities they present. Another important focus of the TWC is 


to allow interested parties an effective opportunity to provide input on resource issues and the 


overall future management of shoreline resources. The resulting collaboration has resulted in the 


contribution of valuable information by entities and individuals familiar with the Project. The 


forum was instrumental in addressing important issues relevant to the operation and management 


of the Project over the term of the new License. In working collaboratively, the members of the 


TWC (Table 4-2) aimed to blend the objectives of the state and federal resource agencies with 


other stakeholder interests. 


TABLE 4-2 ORGANIZATIONS PARTICIPATING ON THE LAKE AND LAND MANAGEMENT 
TWC  


STAKEHOLDER GROUPS 


American Rivers 


American Whitewater 


Coastal Conservation League 


Congaree Riverkeeper 


Fairfield County 
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STAKEHOLDER GROUPS 


Gills Creek Watershed 


Adjacent Property Owners 


National Marine Fisheries Service 


National Park Service 


South Carolina Department of Health and Environmental Control 


South Carolina Department of Natural Resources 


South Carolina Department of Parks, Recreation and Tourism 


South Carolina Electric & Gas Company 


Tyger-Enoree River Alliance 


United States Fish and Wildlife Service 


United States Forest Service 


4.1.3 MEETING SCHEDULE 


Between October of 2013 and January of 2018, SCE&G has held numerous meetings of the Lake 


and Land Management and Recreation RCG and Lake and Land Management TWC to discuss 


the details of the Project SMPs. The efforts of the TWC are reflected herein. 
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5.0 LAND USE CLASSIFICATIONS 


Three distinct land management classifications have been developed for the shorelines 


surrounding Parr Reservoir. These land management classifications are as follows: Project 


Operations; Public Recreation; and, Non-Development Areas. The Public Recreation 


Classification includes designated public recreation areas, WMA and some islands within Parr 


Reservoir. Although SCE&G intends to manage its lands according to this classification system, 


the public generally will not be precluded from access to SCE&G-owned lands regardless of 


classification, with the exception of lands reserved and used for Project operations or other areas 


specifically protected from public access and posted as such. The sections below explain/define 


the land management classifications. The acreages and parcels for each of the classifications are 


provided in Table 5-1. Figure 5-1 depicts their distribution around Parr Reservoir. 


TABLE 5-1 SHORELINE MILES AND ACREAGES BY LAND USE CLASSIFICATION  


CLASSIFICATION SHORELINE 
MILES ACRES 


Project Operations* 2.77  90  
Public Recreation* 5.31  942  
Non-Development Areas* 79.91  2,188  
TOTAL    87.99  3,220  


*No docks allowed 
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FIGURE 5-1 SHORELINE CLASSIFICATIONS MAP FOR PARR RESERVOIR 
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5.1 PROJECT OPERATIONS 


Areas under this classification include SCE&G-owned and managed lands required for operation 


of the Parr Development. Public access to these lands is restricted to ensure public safety or to 


assure the security of the infrastructure system. 


5.2 PUBLIC RECREATION 


Project lands under this classification serve as recreational resources for the public and include 


areas managed expressly for recreation as well as those with recreation as a secondary usage. 


Public recreation lands include the following: 


• Public Access Areas Public boat launches, and other areas currently being managed as 
public access; 


• Islands owned by SCE&G; 


• Properties owned by SCE&G that are set aside for future recreational development; 


• Public huntingWildlife Management Area lands. 


5.2.1 PUBLIC ACCESS AREAS 


SCE&G has developed and maintains two public parks and one primitive boat ramp on Parr 


Reservoir.  These include the following: 


• Cannon's Creek Public Access Area 


• Heller's Creek Public Access Area 


• Highway 34 Primitive Ramp 


Each park provides facilities for boat launching, courtesy dock(s), and/or picnic facilities for 


public use.  Additionally, SCE&G maintains a canoe portage around Parr Shoals Dam. 


5.2.2 PEARSON'S ISLANDS AND SHOALS  


Pearson's Island is located within Parr Reservoir and is available for public recreational use in 


accordance with authorized activities (See the Permitting Handbook for authorized activities). 


Due to the fluctuation of Parr Reservoir associated with the Fairfield Development's pumped 
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storage operations, shoals (areas of exposed, or nearly exposed, shallow lake bottom) in Parr 


Reservoir may be dewatered and are open for passive4 recreational activities. 


5.2.3 FUTURE RECREATION AREAS 


Future Recreation Areas include lands SCE&G has set aside for future recreational development, 


if and when it is determined additional recreation access is needed. 


5.2.4 PUBLIC HUNTINGWILDLIFE MANAGEMENT AREAS 


 PORTIONS OF PROJECT LANDS ARE INCLUDED IN THE SOUTH CAROLINA DEPARTMENT 
OF NATURAL RESOURCES ("SCDNR") STATEWIDE WILDLIFE MANAGEMENT AREAS 
(WMA) PROGRAM. THESE AREAS ARE OPEN TO THE PUBLIC FOR HUNTING AND OTHER 
RECREATIONAL ACTIVITIES (VISIT HTTP://DNR.SC.GOV/WMA/  FOR ADDITIONAL 
INFORMATION). THE BROAD RIVER AND ENOREE RIVER WMA’S ARE OPEN TO PUBLIC 
HUNTING ONLY ON SPECIFIED DAYS. PUBLIC IS NOT ALLOWED ON SCE&G PROPERTY 
UNLESS DESIGNATED UNDER SCDNR’S WILDLIFE MANAGEMENT AREAS (WMA) 
PROGRAM. FOR ADDITIONAL INFORMATION ON THESE AREAS, PLEASE VISIT THE 
SCDNR WEBSITE AT HTTP://DNR.SC.GOV/WMA/ . 


5.2.3 SCE&G ALLOWS PUBLIC HUNTING ON CERTAIN PROJECT LANDS NOT CURRENTLY 
INCLUDED IN THE SCDNR WMA PROGRAM, AS DISCUSSED FURTHER UNDER SECTION 
6.0.   


5.3 NON-DEVELOPMENT AREAS 


Project lands under this classification are protected from private development. This is done for 


the protection of the environmental and aesthetic integrity of the shoreline. 


 


 


                                                 
4 Passive recreation use can be defined as those recreation activities that are generally non-consumptive in nature, 
require a minimum of facilities, and/or have a minimal environmental impact. 
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6.0 LAND USE PRESCRIPTIONS 


Land use prescriptions are based upon and reflect the guiding principles regarding the 


management of the SCE&G-owned lands within each classification. SCE&G publishes a detailed 


Permitting Handbook (included under separate cover) that contains descriptions of the permitting 


processes and specifications for various shoreline developments. Activities that require 


consultation with and/or permits from SCE&G include the following: construction, maintenance 


and placement of docks and boat lifts, shoreline stabilization; construction and maintenance of 


shoreline pathways, and other shoreline activities. Persons interested in shoreline development 


must contact SCE&G’s Lake Management Department (803) 217-9221, or at 


https://www.sceg.com/about-us/lakes-and-recreation#monticello-par-reservoirs to obtain 


permitting guidance and a copy of the Permitting Handbook. Section 8.0 of this document 


discusses the Permitting Handbook in greater depth. General information regarding permitting 


requirements is included where applicable within the scope of each management prescription 


below. 


6.1 PROJECT OPERATIONS  


Properties classified as Project Operation contain project works critical to the operation of the 


Parr Shoals Development. Public access to, or activities upon, these lands is restricted for 


reasons of safety and security. 


6.2 PUBLIC RECREATION  


Project lands devoted to public recreation include developed park sites, properties set aside for 


future recreational development, and Pearson's Islandislands  and shoals on Parr Reservoir 


owned by SCE&G5. With the exception of Pearson's Island, which is maintained in its natural 


condition, SCE&G manages the areas based on the specific, designated recreational activities 


including swimming, fishing, picnicking, and boat launching6.  Public h 


                                                 
5 SCE&G manages some of the lands classified for public recreation for timber.  Information on SCE&G’s forest 
management practices is included in Section 11.1.1. 


6 SCE&G manages some of the lands classified for public recreation for timber.  Information on SCE&G’s forest 
management practices is included in Section 11.1.1. 
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Hunting may be allowed on specific Public Recreation lands in accordance with state hunting 


regulations, as expressly discussed under each subsection below.  See SCDNR website for state 


hunting regulations (http://dnr.sc.gov).      


 


6.2.1 PUBLIC ACCESS AREAS 


SCE&G maintains three public access areas and one canoe portage on Parr Reservoir.  These 


areas  developed and maintained access areas on Parr Reservoir are depicted in Figure 12-1. 


Primitive overnight camping is allowed at the three park sites (Cannon’s Creek Access Area, 


Heller’s Creek Access Area, and Highway 34 Primitive Ramp).  Private permitted activities are 


excluded under this classification. Public hunting and shooting isare not allowed at SCE&G 


Public Access Areas.   SCE&G developed and maintained access areas on Parr Reservoir are 


depicted in Figure 12-1. 


 


6.2.16.2.2 PEARSON'S ISLAND AND SHOALS  


Pearson's Islands is located on Parr Reservoir and isare open for passive public recreational use, 


such as bank fishing, walking, and bird watching. Waterfowl Hunting is prohibited on SCE&G 


owned islands. Due to the fluctuation of Parr Reservoir resulting from the Fairfield 


Development's pumped storage operations, shoals (areas of exposed or nearly exposed, shallow 


lake bottom) in Parr Reservoir may be dewatered and are open for passive recreational 


activitiesalso permitted on Pearson’sthe Iislands in accordance with WMAstate hunting 


regulations. 


 FUTURE RECREATION AREAS 


Project lands set aside for future recreational development are available for public recreation.  


Unless otherwise posted, public hunting is allowed on lands classified as Future Recreation in 


accordance with state hunting regulations. 
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6.2.2 HUNTINGWILDLIFE MANAGEMENT AREAS 


Hunting is not allowed on SCE&G property unless designated under SCDNR’s WMA Program. 


WMA Program areas may beare available for hunting of waterfowl, small game and/or deer in 


accordance with WMA regulations and with the purchase of a WMA permit. Other recreational 


activities are allowed on WMA lands, including passive7 activities and fishingas well. See 


SCDNR website for regulations and WMA maps. 


Portions of Parr Reservoir are designated as a waterfowl management area under the WMA 


program. This area is discussed under Section 12.3. 


6.3 NON-DEVELOPMENT AREAS  


Lands under this classification warrant special protection because they may provide important 


habitat or aesthetic values. Meandering paths and water withdrawals on lands under this 


classification must be permitted and may be considered on a case-by-case basis by SCE&G.  


Unless otherwise posted, public hunting is allowed in non-development areas in accordance with 


state hunting regulations.   


 


                                                 
7 Passive recreation use can be defined as those recreation activities that are generally non-consumptive in nature, 
require a minimum of facilities, and/or have a minimal environmental impact. 
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7.0 SHORELINE ACTIVITIES REQUIRING SCE&G APPROVAL 


SCE&G maintains a strong commitment to managing the shoreline of Parr Reservoir for multiple 


resources by considering the impact of various activities on the environmental, aesthetic, and 


recreational character of the lands. SCE&G owns and manages property around the entire 


periphery of Parr Reservoir. Thus, any activity occurring on the "shoreline" is occurring on 


SCE&G property. Activities not in compliance with the shoreline activity parameters outlined in 


this SMP and in the Permitting Handbook may constitute a trespass which SCE&G may elect to 


prosecute. 


7.1 AUTHORIZED ACTIVITIES REQUIRING APPROVAL THROUGH THE PERMITTING 
HANDBOOK 


Only the following activities and structures may be permitted on Parr Reservoir: 


• Construction of a meandering access path; 


• Water withdrawal for non-commercial agricultural/landscaping irrigation purposes.  


7.2 PROHIBITED STRUCTURES AND ACTIVITIES  


Activities and structures that SCE&G does not allow include, but are not limited to, the 


following: 


Prohibited Structures:  


• Private boat docks; 
• Private shoreline stabilization; 
• Boathouses; 
• Private boat ramps; 
• Commercial marinas; 
• Marine rails; 
• Sea walls; 
• Fences; 
• Electrical service; 
• Permanent structures; 
• Land-based structures, storage buildings, shelters, patios, gazebos, fences, swimming 


pools, satellite dishes, signs, storage of boats, canoes or other watercraft or automobiles; 
• Septic tanks and/or drain fields; 
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Prohibited Activities: 


• Jet skiing; 
• Water skiing; 
• Parasailing 
• Paragliding 
• Mooring; 
• Excavations/dredging (except commercial operations permitted by the state); 
• Effluent discharges; 
• Storage or stockpiling of construction material; 
• Livestock access to reservoir8; 
• Vegetation removal of any type except in a permitted access path to the shoreline;  


• Primitive or overnight camping on Project property, except at Cannon’s Creek Access 
Area, Heller’s Creek Access Area, and Highway 34 Primitive Ramp; 


• Use of herbicides: and, 
• Limbing or trimming of vegetation on Project property to create views or visual 


corridors. 
 
 


                                                 
8 Unless grandfathered through deed reservations. 
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8.0 PERMITTING PROCESS FOR SHORELINE ACTIVITIES OR 
STRUCTURES 


8.1 SHORELINE PERMITTING PROCEDURES 


Applicants must obtain the proper permit(s), per the SCE&G’s Permitting Handbook, prior to 


the initiation of any construction or activity on the Parr Reservoir shoreline, which consists 


of the lands below the 266-foot contour interval and designated Project property. As noted 


above, some activities may also require local, state, and/or federal permits. 


Whether a non-Project use is approved under the Standard Land Use article or through prior 


FERC approval, SCE&G is responsible for ensuring that the use is consistent with the 


purposes of protecting or enhancing the scenic, recreational, and other environmental values 


of the Project. To assist applicants in the permitting process, the staff at the SCE&G Lake 


Management Department is available to answer questions regarding documentation, permits, 


and specification requirements for their particular project. Permits from SCE&G are required 


for the following activities: 


• Construction of a meandering access path; 


• Water withdrawal for non-commercial agricultural/landscaping irrigation purposes.  


It is highly advisable to begin the consultation process with SCE&G Lake Management staff 


at the planning stage of a project. SCE&G staff will be available to discuss specific 


permitting requirements with the property owner. Depending on the proposed new facility or 


activity, local, state and federal resource agencies may impose requirements on construction 


start/stop dates, the placement of erosion control devices, treatment plans, remedial 


measures, submittal of start construction notifications, and/or best management practices. 


Any permit applicant should be aware of such conditions, as violations may nullify a permit. 


An overview of permitted activities is included below. Detailed information on SCE&G’s 


permitting process, guidelines, and specifications, is provided in SCE&G’s Permitting 


Handbook available at https://www.sceg.com/about-us/lakes-and-recreation#monticello-par-


reservoirs, by calling (803) 217-9221, or by writing:  
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SCE&G Lake Management Department 
6248 Bush River Road 
Columbia, SC 29212 


8.1.1 SHORELINE VEGETATION MANAGEMENT 


In general, SCE&G maintains a policy of non-disturbance of any vegetation below the 266-


foot contour or on Project property without approval from SCE&G. Permission to remove 


vegetation within a permitted access path will only be granted by SCE&G Lake Management 


after a site visit with the applicant. Once clearing of the access path is completed according 


to the permit, the applicant may maintain the path in the permitted condition utilizing hand 


held tools and without the use of herbicides. Any unauthorized removal of shoreline 


vegetation may result in the cancellation of permits issued by SCE&G, as well as legal 


action. Violators may be required to replant and restore the disturbed area with such 


plantings and/or shoreline manipulation as SCE&G determines is necessary to mitigate and 


correct the situation.   


8.1.2 ACCESS PATH 


A single pedestrian access path may be cleared with hand held tools and without the use of 


herbicides from the adjacent property owner's land upon approval of SCE&G. The access 


path must follow a meandering route to prevent erosion and to protect the aesthetics of the 


shoreline. No trees larger than 10-inches in diameter at breast height may be removed within 


the access path. A SCE&G Lake Management representative will identify and designate the 


location of all access paths. Access path restrictions are included in the Permitting 


Handbook. An example of a permitted access path is included as Figure 8-1. 
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FIGURE 8-1 PERMITTED ACCESS PATH  
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8.1.3 WATER WITHDRAWAL 


Water withdrawals requiring piping and other transportation/delivery equipment to be placed 


along the shoreline or in the littoral zone, are managed according to the terms of this SMP. Water 


withdrawal for residential property must be for irrigation purposes only. Permits are required, 


and will not be issued for any other purpose. Associated pumps and electrical service must be 


located outside SCE&G property. SCE&G reserves the right to prohibit withdrawal during times 


of drought or water drawdown. 


Applications for a permit to remove water must be submitted to SCE&G for review. Water 


withdrawal applications for greater than one million gallons per day (MGD) will be forwarded to 


the FERC for approval. Requests for withdrawal of one MGD or less may require agency 


consultation prior to approval. SCE&G may impose limits in granting permits for approved 


applications (see Permitting Handbook). The applicant may be required to bear the expenses of 


filing the application and will be required to compensate SCE&G for water withdrawn. 
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9.0 SCE&G PERMITTING FEE POLICIES 


FERC allows licensees the right to charge reasonable fees to cover the costs of administering 


shoreline management programs, which add management responsibilities and associated costs to 


project operations. SCE&G administers its SMP in part through a permitting program, which 


does include a fee component. This ensures that activities occurring within the Project and in 


particular on Project land, are consistent with the overall goals for the Project, and that SCE&G’s 


customers are not burdened with the full cost of administering programs that also have 


significant private, and often non-customer, benefit. Permit fees are due with applications and are 


required for docks, boat lifts, access paths, water withdrawal, and erosion control projects. 


Should an application be denied, associated permit fees will be returned. Periodic permit renewal 


fees may be required depending on the shoreline activity. One-time and periodic permit fees for 


Parr Reservoir shoreline activities are detailed in the Permitting Handbook. Failure to comply 


with this policy may result in, among other things, revocation of existing permits, fines, or legal 


action, as well as loss of consideration for future permits. 


SCE&G will give reasonable public notice through appropriate communication avenues before 


changing the fee structure. 
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10.0 ENFORCEMENT OF SHORELINE MANAGEMENT PLAN 


10.1 VIOLATIONS OF SHORELINE MANAGEMENT PLAN 


SCE&G conducts periodic surveys of the Parr Reservoir shoreline to inventory and inspect 


permitted uses throughout the year. Lake Management representatives make note of 


unauthorized structures that they see, as well as urging residents and Reservoir visitors to report 


anything they believe to be unauthorized activity below the 266-foot contour, or on designated 


Project property. Anyone believing that an activity violating the SMP is occurring is urged to 


contact SCE&G Lake Management at (803) 217-9221. 


SCE&G Lake Management representatives will issue Stop Work Directives and or Trespass 


Notices for any violations detected on SCE&G property. Any unauthorized clearing of trees or 


underbrush will result in the revocation of any SCE&G issued permits within 30 days if the 


violation(s) is (are) not corrected or a course of and schedule for corrective action has not been 


agreed to and approved by SCE&G. SCE&G may also commence legal action, if it deems it 


necessary, to require re-vegetation of the affected area. Removal of merchantable timber will 


require reimbursement to SCE&G subject to valuation of the Forestry Operations Department, 


including legally allowable "penalties." Consequences for violations may also include 


restrictions of access to SCE&G property, legal actions, fines, and loss of consideration for 


future permits. 
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11.0 SHORELINE MANAGEMENT PRACTICES 


11.1 SCE&G SHORELINE MANAGEMENT PRACTICES 


 SCE&G has established a set of management practices that apply to all of the lands included in 


the Project Boundary. These practices are reflective of each of their developments unique 


qualities. The current management practices for the Parr Development (which includes Parr 


Reservoir) are described in this section, but may be reviewed during the period of the FERC 


license. 


11.1.1 FOREST MANAGEMENT/SHORELINE MANAGEMENT PRACTICES  


SCE&G manages timber within the Parr Project boundary line in accordance with South 


Carolina’s Best Management Practices for Forestry publication. An online copy of this 


publication is available at http://www.state.sc.us/forest/refbmp.htm.  


11.1.2 PROTECTION OF LANDS KNOWN TO PROVIDE IMPORTANT HABITAT VALUES 


Reservoirs are dynamic environments and the important natural and cultural values that Parr 


Reservoir presents, may evolve over time.  During the upcoming license term, areas along the 


shoreline may be found to warrant protection against materially negative impacts from 


development upon one or more of a variety of ecologically important characteristics.  Such 


characteristics may include, but not be limited to the following: areas known to be occupied by 


rare, threatened or endangered species; rare or exemplary natural communities; species in the 


State Wildlife Action Plan; significant land forms and geologic features; wetlands and shallow 


coves; and other areas, such as spawning and nesting habitat, determined to be critical to the 


continued existence of native species.  In the event that one of the aforementioned species is 


determined to be present in the Project boundary, SCE&G will consult with SCDNR to 


determine appropriate management policies. 


11.2 LANDOWNER RECOMMENDED BMPS  


In addition to development activities, the environment around Parr Reservoir is susceptible to 


impacts associated with residential and recreational activities. These include, for example only, 


improper fertilizer/pesticide use, boat maintenance, and debris disposal. Adjacent property 


owners can mitigate negative impacts otherwise associated with their property uses and instead 
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make significant positive contributions to the Reservoir environment, and ultimately the 


watershed, by employing BMPs that preserve bank integrity and minimize non-point sources of 


pollution and contamination. Adjacent property owners should understand that using BMPs will 


help to preserve the scenic, environmental, and recreational qualities of the reservoir that they so 


highly value. Examples of effective BMPs recommended to adjacent property owners are 


provided in the succeeding section. SCE&G is available to provide more information and to 


assist landowners in determining effective BMPs for activities on their properties. Also, anyone 


may contact the Natural Resource Conservation Service or local county extension office 


(http://www.sc.nrcs.usda.gov/contact/). 


11.2.1 MINIMIZING NON-POINT SOURCE POLLUTION  


Reservoir pollution may result from a variety of activities related to residential development, 


agriculture, forestry, and construction. Contaminants may enter the reservoir and tributaries via 


overland flows carrying biological, chemical, and other substances picked up and carried by 


runoff from rain events. This runoff water may contain sediment, bacteria, oil, grease, detergents 


pesticides, fungicides, fertilizers, and other pollutants. These pollutants, depending on type, 


quantities, and concentrations can overwhelm a reservoir’s natural ability to filter and process 


them, thus leading to degraded water quality and aquatic environments. 


Although a single point of impact or action may seem insignificant in its effect on the reservoir, 


the cumulative effects of the resource may be considerable. With this in mind, SCE&G 


encourages adjacent land owners to be mindful that they are members of a larger community that 


uses and impacts the reservoir. Employing the following BMPs can go a long way in preserving 


and improving reservoir water quality: 


• Use permeable paving materials and reduce the area of impervious surfaces, particularly 
driveways, sidewalks, walkways, and parking areas; 


• Dispose of vehicle fluids, paints, and/or household chemicals as indicated on their 
respective labels and do not deposit these products into storm drains, project waters, or 
onto the ground; 


• Use soap sparingly when washing vehicles and wash them on a grassy areas , preferably 
sloping gently away from the reservoir, so the ground can filter the water naturally; 


• Use hose nozzles with triggers to save water and dispose of used soapy water in sinks or 
other vessels that direct the materials into sewer systems, not in the street; 
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• Maintain septic tanks and drain fields according to the guidelines and/or regulations 
established by appropriate regulatory authorities; 


• Remove pet waste and dispose of properly in areas that do not drain to the reservoir; and 


• Use only low or no phosphorous fertilizer on lawns near the reservoir. 
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12.0 PUBLIC EDUCATION AND OUTREACH 


This SMP is intended to foster management of shoreline use and development to achieve 


consistency with the FERC License, as well as the promote protection of public safety and 


environmental quality (water quality, natural habitat, aesthetics, etc.). To garner support and 


compliance from the public and lake users, it is key to educate them to the need and means to 


protect shoreline resources. Additionally, the public must be aware of the management and 


permitting programs put in place to provide this protection. To accomplish the task of increasing 


public awareness of the goals and objectives of this SMP SCE&G has developed an education 


and outreach program that includes the components described below. 


12.1 SHORELINE MANAGEMENT PLAN EDUCATION 


SCE&G’s Public Education and Outreach program seeks to educate the public on various aspects 


of the management of Parr Reservoir, including the Permitting Handbook, recommended BMP 


use, relevant Project Operations information, and the Safety Program. To accomplish this, 


SCE&G uses various public education measures including informational pamphlets, public 


meetings, newsletters, and an internet webpage. 


The Internet, in particular, presents an excellent mechanism for disseminating information and 


improving awareness. SCE&G maintains a website designed to provide information on the SMP 


and the Permitting Handbook. Printed copies of the following materials may also be obtained by 


contacting SCE&G Lake Management at (803) 217-9221. Information and materials that will be 


available at the website include the following: 


• Permitting Handbook; 


• Permit application forms; 


• Examples and information on BMPs; 


• Alternative and example designs for shoreline stabilization on Monticello Reservoir; and 


• Useful links and other related information. 


Additional outreach mechanisms that SCE&G intends to employ in implementing the SMP 


include the following: 


• Provide speakers for homeowner and other organizations’ meetings; 
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• Provide information to realtors and encourage dissemination of this information to all 
potential adjacent property buyers; and 


• Develop and distribute new, “user friendly” brochures that include general reservoir 
information, permitting processes, shoreline BMPs, and relevant contact information. 


12.2 PUBLIC ACCESS AREA MAPS 


A figure depicting existing and future Public Access Areas on Parr Reservoir is included as 
Figure 12-1. Waterfowl area maps are available from the SCDNR at: 
http://dnr.sc.gov/wma/maps.html. You may also visit the SCE&G website for permitting 
information: https://www.sceg.com/about-us/lakes-and-recreation#monticello-parr-reservoirs . 
 


12.3 PUBLIC HUNTING AND FISHING  


The SCDNR maintains hunting and fishery management responsibility and state hunting and 


fishing regulations enforcement on Parr Reservoir. Separate regulations apply to hunting in areas 


included in the WMA program and it is imperative that the individual check WMA regulations 


and maps prior to hunting.  Fishing State regulations and maps are available at SCDNR's website 


at: http://www.dnr.sc.gov/fishregs/.,   


12.4 WATERFOWL HUNTING ON PARR RESERVOIR 


Portions of Parr Reservoir is are open for public waterfowl hunting only during specified days 


and times during state waterfowl seasons. Portions of Parr Reservoir are included under 


SCDNR’s statewide WMA program.  Separate regulations apply to hunting in areas included in 


the WMA program and it is imperative that the individual check WMA regulations and maps 


prior to hunting.  Regulations and maps pertaining to Parr Reservoir are available at SCDNR's 


website at: http://dnr.sc.gov/wma/, or by contacting SCDNR at: 


Waterfowl and Hunting and Fishing Regulations 
S.C. Department of Natural Resources 
Wildlife and Fresh Water Fisheries 
1000 Assembly Street 
Columbia, South Carolina 29201 
Telephone: 803-734-3886 


12.512.4 SAFETY PROGRAMS 


Due to operation of the pumped storage generating plant, the waters of Parr Reservoir can 


fluctuate several feet in a matter of a few hours. This rapid fluctuation makes it especially 


important for boaters and other recreationists to exercise a high degree of care and fully assume 
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personal responsibility for their safety by being especially aware and cautious. For public safety, 


hazardous areas which are marked should not be entered and any other warnings posted around 


the reservoir should be observed as well. 


SCE&G and SCDNR cooperate to mark shoals and other hazardous areas to increase boating 


safety. However, boaters should not assume all shoals and hazardous areas have been marked.  


SCDNR also enforces the boating laws of South Carolina. Boaters should ensure that watercraft 


and safety equipment are in good working condition and in compliance with all applicable state 


laws.  
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FIGURE 12-1 PARR RESERVOIR PUBLIC ACCESS AREA MAP 
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13.0 MONITORING AND REVIEW PROCESS 


13.1 OVERALL LAND USE MONITORING 


As demographics and user groups change within the Project area, changes in residential and 


commercial areas may occur. Often this type of use change is incremental and cumulative, 


occurring over a period of years or decades. To monitor land use around Parr Reservoir, SCE&G 


will employ a geographic information system (GIS) to compare new and existing permit 


applications against GIS data for the land management classifications. Such monitoring will 


provide long-term data that should be useful in identifying areas experiencing change. Every 10 


years, during the SMP review process (see Section 13.2 on Review Process below), SCE&G will 


report on changes in land use for the various land management classifications in addition to 


filing Form 80 surveys. If it is found that material changes within the Project boundary have 


occurred that are not consistent with the current SMP goals, amendments to the SMP may be 


warranted. Such situations might include significant changes in land ownership, major 


commercial upgrades or uses, or new residential uses or pressures. 


13.2 REVIEW PROCESS 


SCE&G proposes a 10 year SMP review cycle interval. A 10 year SMP review period interval 


should provide reasonable opportunities for SCE&G, in concert with governmental, non-


governmental, and individual stakeholders, periodically and deliberately to assess new issues that 


arise as a result of development around the Reservoir, and allow for analyses of cumulative 


effects. The SMP review process will begin sufficiently in advance of the end of each period so 


that it will be completed within the 10 year time frame. One month prior to the scheduled start of 


the review process, its occurrence will be advertised in various media formats (e.g., website, 


newsletter, contact with homeowner associations, etc.). SCE&G will use those same media 


avenues to issue a report on the outcome of the review process. As in the past, SCE&G will 


solicit input from interested parties in addressing issues that arise and have a bearing on 


Reservoir management. This includes keeping lines of communication open during the time 


between review periods. Concurrently with the FERC SMP review process, SCE&G will review 


the Permitting Handbook periodically with interested stakeholders to ensure its effectiveness; 


however, changes to the permitting process may be made periodically, as needed, outside of the 


scheduled review periods. 
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SHORELINE MANAGEMENT PLAN 
MONTICELLO RESERVOIR 


 
PARR HYDROELECTRIC PROJECT 


(FERC NO. 1894) 
 


SOUTH CAROLINA ELECTRIC & GAS COMPANY 
 
 
EXECUTIVE SUMMARY 


South Carolina Electric & Gas Company ("SCE&G") is the Licensee of the Parr Hydroelectric 


Project (Federal Energy Regulatory Commission ["FERC"] No. 1894) ("Project"). The Project 


consists of the Parr Shoals Development and the Fairfield Pumped Storage Development. The 


developments are located along the Broad River in Fairfield and Newberry Counties, South 


Carolina. 


The Project developments form two distinct Project reservoirs. Parr Reservoir is located along 


the Broad River, as impounded by Parr Shoals Dam, and functions as the lower reservoir for the 


Fairfield Development. Monticello Reservoir is located adjacent to the Broad River and 


functions as the upper reservoir for the Fairfield Development. Both Project reservoirs serve as 


popular recreation destinations and are used and enjoyed by local residents as well as visitors to 


the state. 


In conjunction with its relicensing activities, SCE&G has assembled a diverse and inclusive 


group of stakeholders to advise and assist in the development of two Shoreline Management 


Plans ("SMPs"), each tailored to a specific reservoir. SMPs are comprehensive plans for the 


management of Project land and adjoining water resources and their uses, consistent with 


License requirements and broad Project purposes, and appropriately accessible and beneficial to 


adjacent shoreline residents and the recreating public. A SMP serves to identify existing and 


appropriate future uses and to provide plans and programs for responsible future use and 


management of project lands and waters as well as the flora and fauna encompassed within them. 


This SMP exists specifically to address shoreline uses surrounding Monticello Reservoir. A SMP 


to address Parr Reservoir is included under separate cover and available from the SCE&G Lake 


Management Department (Lake Management). 
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In addition to a SMP for each Project reservoir, a Shoreline Management Handbook and 


Permitting Guidelines (Permitting Handbook) was developed for both developments in 


consultation with governmental, non-governmental, and individual stakeholders to address 


activities that will require consultation with and/or permits from SCE&G. These activities 


include construction, maintenance, and placement of docks, shoreline stabilization, lake access 


pathways and other shoreline activities. 


The classification of Project lands surrounding Monticello Reservoir is described in Section 5.0 


and includes five management classifications. These classifications are as follows: Project 


Operations; Nuclear Exclusion Zone; Shoreline Permitting; Public Recreation; and Non-


Development Areas.  Lands reserved for Project operations are those lands that are specifically 


required for operation of the Project. They include areas such as plant facility locations, dams, 


electrical substations, etc. The Nuclear Exclusion Zone (NEZ) is a defined area surrounding the 


V.C. Summer Nuclear Station. Within the NEZ, SCE&G, as the licensed nuclear plant operator, 


has responsibility and the authority to control all activities and has the absolute right to exclude 


or remove persons and property.  Public Recreation land includes land within public parks, 


SCE&G developed recreation areas, and islands.1 Non-Development Areas are areas protected 


from development to preserve environmental resources and aesthetic values. Conversely, lands 


included within the Shoreline Permitting classification are not automatically excluded from 


development related shoreline use, and hence may be available for permitted shoreline 


development such as access paths and docks.  


Land use prescriptions associated with these land management classifications are discussed in 


Section 6.0. Prescriptions are administered through the Permitting Handbook. 


SCE&G maintains a strong commitment to the management of the waters and shoreline of 


Monticello Reservoir, focusing on the social, ecological, and economic impacts of activities on 


and near the shoreline and water, taking into consideration in particular, the environmental, 


aesthetic, and recreational character of the shoreline and lake. Section 7.0 details the activities 


and structures on and adjacent to Monticello Reservoir that require SCE&G consultation and/or 


approval. The permitting procedures for shoreline activities or structures are set out in more 


detail in Section 8.0 and in the Permitting Handbook. 


                                                 
1 SCE&G owns all land within the Monticello Development, including all islands within Lake Monticello 







 


 
[DATE - ESiii -  


Section 9.0 details SCE&G's fee structure for the shoreline management program. 


Periodic surveys of the Monticello Reservoir shoreline are conducted by SCE&G and include, 


among other things, inventories and inspections of all docks, including those built and permitted 


throughout the current year. SCE&G also looks for unauthorized structures within the Project 


property at that time. These represent violations of the SMP. SMP violations will be dealt with as 


deemed by SCE&G, in its sole discretion, to be appropriate. Consequences of violations may 


range from dock permit cancellations to fines and/or legal action, and are discussed more fully in 


Section 10.0. 


SCE&G Shoreline Management Practices include actions taken to lessen or mitigate for potential 


impacts to a particular resource resulting from direct or indirect use. These include but may not 


be limited to shoreline stabilization and vegetation management, as well as aquatic plant 


management. Shoreline Management Practices are further described in Section 11.0 of this 


document. 


Public education and outreach on the protection of valuable shoreline resources is integral to the 


effectiveness of the SMPs. Section 12.0 of this document details specific measures to be 


undertaken to help educate both adjacent shoreline residents and other Project resource users. 


Among included objectives will be SMP education and Best Management Practices ("BMP") 


education. 


In its Application for New License, SCE&G is proposing 10 year review periods for the SMP. 


The 10 year SMP review periods provide reasonable opportunities for SCE&G, in concert with 


governmental, non-governmental, and individual stakeholders, periodically and deliberately to 


assess new issues that arise as a result of development around the Reservoir, and allow for 


analyses of cumulative effects. Concurrently with the FERC SMP review process, SCE&G will 


review the Permitting Handbook with interested stakeholders periodically to evaluate and 


improve its effectiveness. SCE&G reserves the right, however to make changes to the permitting 


process as it deems necessary and appropriate. This is discussed in Section 10.0. 
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1.0 INTRODUCTION 


The Parr Hydroelectric Project ("Project") is located on the Broad River in Fairfield and 


Newberry Counties, South Carolina (Figure 1-1). The Project is located approximately 31 river 


miles downstream of the Neal Shoals Hydroelectric Project (Federal Energy Regulatory 


Commission ["FERC"] No. 2315) and 24 river miles upstream of the Columbia Diversion Dam. 


The Project consists of two developments: the Parr Shoals Development ("Parr Development") 


and the Fairfield Pumped Storage Development ("Fairfield Development"). Subsequently, two 


primary reservoirs are included as part of the Project, Monticello Reservoir2 and Parr Reservoir. 


The normal maximum water level in Monticello Reservoir is El. 425.0 feet National Geodetic 


Vertical Datum ("NGVD"), which corresponds to a surface area of 6,800 acres, and a gross 


storage of 400,000 acre-feet. Monticello Reservoir has approximately 57 miles of shoreline 


within the Project boundary. Parr Reservoir’s normal maximum water level is at El. 266.0 feet 


NGVD, with a corresponding surface area of 4,400 acres. The gross storage is estimated to be 


32,000 acre-feet. Parr Reservoir has approximately 88 miles of shoreline within the Project 


boundary. 


An active storage of up to 29,000 acre-feet is transferred between the two reservoirs by the 


pumped storage operations of the Fairfield Development. Fairfield Development's alternate 


cycles of generation and pumping results in daily fluctuations in the water levels of both 


Monticello and Parr Reservoirs. Monticello, when beginning at normal maximum pool elevation, 


drops 4.5 to 5 feet over a 10 to 12 hour period during the generating phase of operation. At the 


same time, the water from Monticello and from the Broad River is flowing into Parr Reservoir, 


causing it to rise as much as 10 feet. During the pumping cycle, the reverse occurs − the water 


level rises in Monticello Reservoir and drops in Parr Reservoir. 


The Project boundary3 encompasses land around each reservoir, extending between 50 and 200 


horizontal feet from the high water mark. A 300-acre Recreation Sub-impoundment ("Recreation 


Lake") is situated adjacent to Monticello Reservoir and is included within the FERC Project 


                                                 
2 The State of South Carolina considers Monticello Reservoir waters of the State and refers to it as "Lake 
Monticello".  


3 Standard License Article 5 requires licensees to acquire and retain sufficient property and rights to construct, 
maintain, and operate their projects, as identified in their specific license, including any property or rights needed 
to accomplish all designated project purposes. As such, Project lands are those lands within the FERC project 
boundary owned by SCE&G in fee title and those lands for which SCE&G has acquired or retained an easement. 







 


 
[DATE - 2 -  


boundary. This lake was constructed by South Carolina Electric & Gas Company ("SCE&G") 


solely for recreational use. The Recreation Lake is unaffected by operational reservoir 


fluctuations on Monticello Reservoir. 


SCE&G manages SCE&G-owned lands within the Project boundary ("Project property") to 


comply with the FERC license for the Project (the “License”). The goal of project land 


management is to serve the public interest by providing recreational access and opportunities, 


protecting wildlife habitat and water quality, producing electricity, and protecting and preserving 


cultural and aesthetic resources. The Shoreline Management Plan ("SMP") provides a set of 


administrative policies, procedures, and practices by which SCE&G seeks to manage the Project 


shoreline to achieve these goals. Future proposals for specific shoreline related developments or 


activities will be reviewed for consistency with the SMP. 


A draft of the initial Project SMP was filed with the FERC in 1991. After several years of 


discussion and revisions, the initial SMP was approved by the FERC on June 4, 2001. The 


history of the Project's SMP is described in more detail in Section 3.0 (History of the Shoreline 


Management Plan). The current relicensing4 of the Project provides a near term impetus and 


opportunity for SCE&G to review the existing SMP in cooperation with relicensing stakeholders, 


including federal and state regulatory agencies, interested non-governmental organizations 


("NGO"s), and individuals. Through discussions with these parties, it was decided that the 


existing FERC approved SMP, which encompasses both Monticello and Parr Reservoirs, should 


be divided into two distinct SMP's, one for each reservoir. Hence, this SMP has been prepared 


for Monticello Reservoir and is being submitted to FERC as part of SCE&G's Parr Hydroelectric 


Project comprehensive relicensing package. A SMP for Parr Reservoir is included under separate 


cover.  


The management guidelines set forth in this SMP are applicable to all lands within the Project 


boundary surrounding Monticello Reservoir. Among other things, the current document includes 


the following components: 


  


                                                 
4 The current operating license for the Project is due to expire on June 30, 2020.  As such, SCE&G will file for a 
new license with FERC on or before June 30, 2018. 







 


 
[DATE - 3 -  


• Detailed descriptions, management prescriptions and mapping of land classifications; 


• Summary information on the Permitting Handbook and fee policies; 


• Best management practices ("BMP"s); 


• Public education and outreach; 


• Reservoir monitoring; and, 


• A proposed review process. 
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FIGURE 1-1 PROJECT LOCATION AND BOUNDARY MAP 
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2.0 PURPOSE AND SCOPE OF THE SHORELINE MANAGEMENT 
PLAN 


The Project has served as a major source of power generation for SCE&G’s customers and 


recreation for local residents and visitors to South Carolina for several decades. Consistent with 


FERC's Standard Land Use Article, a licensee may authorize specific non-project uses and 


occupancies of a project's shoreline. Examples of non-project uses at Monticello Reservoir 


include residential boat docks, access paths across Project property, and erosion control 


structures. SCE&G has a responsibility to ensure that non-Project uses remain consistent with 


Project purposes, including protection and enhancement of the Project's scenic, recreational, and 


environmental values.  


As development increases in areas surrounding the Project, so too does stress placed upon 


Project reservoirs and the surrounding watershed. Thus, a comprehensive SMP for each reservoir 


that recognizes and addresses sources of potential environmental impact is essential to managing 


each reservoir for the benefit of all interests and to ensure that non-Project uses remain consistent 


with the License. 


The implementation of the SMP by SCE&G will help to maintain and conserve the area's natural 


and man-made resources. The SMP will comply with the terms of the License, as well as the 


regulations and orders of FERC, and is intended to assist in providing a balance between 


recreational use and development, environmental protection, and energy production.  
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3.0 HISTORY OF THE SHORELINE MANAGEMENT PLAN 


On August 28, 1974, the Federal Power Commission (FPC), predecessor to the FERC, issued 


SCE&G a new License for the Parr Hydroelectric Project. In addition to relicensing the existing 


14.88 megawatt (MW) Parr Shoals Development, the new License authorized the construction of 


the 511.2 MW Fairfield Pumped Storage Development. This resulted in the creation of the 


Fairfield Development's upper pool, Monticello Reservoir. The new License also authorized the 


enlargement of the existing Parr Reservoir to serve as the lower pool to the Fairfield 


Development. This involved raising the height of Parr Dam approximately 9 feet, thereby nearly 


doubling Parr Reservoir's surface area (F.P.C., 1974). The construction of newly licensed 


facilities was completed in 1978, with the facilities beginning commercial operation that same 


year (F.P.C., 1974).  


Article 48 of the Project License issued in 1974 required that SCE&G purchase in fee and 


include within the project boundary all lands necessary or appropriate for project operations, 


including lands for recreational use and shoreline control. The lands encompassed by the project 


boundary shall include, but not be limited to: the islands in the Parr and Monticello Reservoirs 


formed by the 266-foot and 425-foot contour intervals, respectively; shoreline lands up to the 


270-foot contour, or 50 feet (measured horizontally) from the Parr Reservoir's 266-foot contour, 


whichever is greater; and, shoreline lands up to the 430-foot contour interval, or 50 feet 


(measured horizontally) from Monticello Reservoir's 425-foot contour, whichever is greater. 


Provided that the Project boundary, except with respect to land necessary or appropriate for 


recreational purposes, shall not exceed 200 feet, horizontally measured, from the 266-foot or the 


425-foot contour, unless satisfactory reasons to the contrary are given. The FPC determined that 


acquiring these lands would provide SCE&G with adequate shoreline control around the 


reservoirs, in addition to serving the purposes of Project operation and recreation (F.P.C., 1974).  


Furthermore, Article 20 of the Project License orders that SCE&G allow public access, to a 


reasonable extent to Project waters and adjacent Project lands (with the exception of lands 


necessary for the protection of life, health, and property) for navigation and outdoor recreational 


purposes. This Article also allows SCE&G to grant permits for public access to the reservoirs 


subject to FERC approval (F.P.C., 1974). 


Commented [AWR1]: Delete these citation in this section. 
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In 1991, SCE&G recognized that appropriate policies and procedures should be in place to 


govern shoreline activities at the Project. Utilizing experience gained at their Saluda 


Hydroelectric Project (FERC No. 516), SCE&G filed a proposed SMP with the FERC to regulate 


the use of Project shorelines. After extensive stakeholder consultation, an amended SMP was 


filed with the FERC. It was approved on June 4, 2001. The SMP was included as part of the 


Project's Exhibit R (FERC, 2001). 


The SMP approved in 2001 primarily covered activities associated with Monticello Reservoir. It 


dealt with the following matters: water quality management; forest management; waterfowl 


management; nuclear exclusion zone restrictions for the operation of SCE&G's V.C. Summer 


Nuclear Station; fishing, boating, and hunting; public access and recreation; private boat docks 


and access; vegetation removal; water withdrawal; erosion control; and prohibited activities. 


In 2006, SCE&G amended the SMP's policy regarding common docks. The original policy 


allowed for two to five adjacent property owners to share a single common dock if the shoreline 


frontage requirement of 200 feet was met. The policy was amended to allow no more than two 


individual, adjacent single family residential lots to share a common dock. The shoreline 


frontage requirement of 200 feet was retained. 


3.1 CURRENT SMP DOCUMENT AND SHORELINE CLASSIFICATIONS 


The SMP serves as a reference document for SCE&G in implementing the Standard Land Use 


Article, which authorizes SCE&G to permit certain non-project uses of project lands and waters. 


FERC did not begin including the Standard Land Use Article in new licenses until the early 


1980's; thus it was not included in the Project License issued in 1974 (FERC, 2012). However, 


FERC granted SCE&G the specific authority to permit certain non-Project uses through the 


approval of the 2001 SMP, and added the Standard Land Use Article to the License (Article 62) 


in 2011, as revised in 2013 (Article 63). This present document, submitted in conjunction with 


SCE&G's License application, presents a management plan, covering only Monticello Reservoir 


(a SMP for Parr Reservoir is included under separate cover), while adhering to the historical 


management goals agreed to and developed with agencies and stakeholders. 


In addition to an updated SMP for each Project reservoir, a Permitting Handbook was developed 


in consultation with stakeholders and agencies to address activities requiring consultation with 


and/or permits from SCE&G. These activities include, but are not limited to the following: 
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construction, maintenance, and placement of docks; shoreline stabilization; construction and 


maintenance of lake access pathways; limited brushing; and other shoreline activities. SCE&G 


will review the Permitting Handbook with interested stakeholders periodically to evaluate its 


effectiveness; however, SCE&G may make changes to the permitting process at any time as it 


determines in its sole judgment to be necessary and appropriate. 


3.2 PROJECT BOUNDARY  


SCE&G owns in fee or obtained flowage rights for all lands necessary or appropriate for project 


operations, including lands for recreational use and shoreline control, as described above in 


Section 3.0. A Project boundary map is included as Figure 1-1. 
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4.0 SHORELINE MANAGEMENT PLAN GOALS AND OBJECTIVES 


The overall goal of this SMP is to define, document, and present the processes and criteria that 


SCE&G will employ to manage and balance private and public access to and uses of Project 


lands, specifically including Monticello Reservoir's shoreline, consistent with public safety, 


energy production operations, environmental protection for Project land as well as Project 


waters, and reasonable recreational opportunities. This SMP will help to ensure the protection 


and enhancement of the Project's scenic, environmental, recreational, natural and cultural 


resources over the term of the License. 


This SMP represents a consensus-based, updated management plan intended for submittal with 


the Project No. 1894 License Application. Specific goals relative to the SCE&G relicensing 


process that are discussed under this SMP include the following: 


1. Provide for reasonable current and future public access; 
2. Provide for current and future recreational needs within the Project; 


3. Protect fish and wildlife habitat; 


4. Protect cultural resources; 


5. Protect the ability to meet operational needs; 


6. Facilitate compliance with License articles; 


7. Minimize adverse impacts to water quality; 


8. Monitor and address erosion; 


9. Protect scenic values; 


10. Monitor and permit shoreline activities; 


11. Provide a summary catalogue of the types and locations of existing recreational 
opportunities; 


12. Establish Land Management Classifications and Land Use Prescriptions to help in the 
management of non-Project uses of the Monticello Reservoir shoreline lands within the 
Project boundary; 


13. Describe the SMP amendment and monitoring process; and  


14. Educate and encourage property owners who own property adjacent to or adjoining 
Project Property (herein referred to as "adjacent property owners") on the use of 
voluntary BMPs. 
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4.1 CONSULTATION 


The Project relicensing provides an opportunity for SCE&G to seek input on Project-related 


shoreline management issues from interested stakeholders. SCE&G recognizes that successfully 


completing the relicensing process requires identifying and resolving Project issues in 


consultation with federal and state resource agencies, local and national NGOs, homeowner 


associations, and individuals who have an interest in the Parr Hydroelectric Project (Table 4-1). 


SCE&G began public outreach efforts in January 2013 by holding a series of public workshops 


in Winnsboro, Newberry, Columbia, and Jenkinsville, SC. Since that time, SCE&G has sought 


active public involvement in the process and fostered commitment to issue resolution among 


SCE&G and stakeholders. 


TABLE 4-1 PARTICIPATING GROUPS IN PARR HYDROELECTRIC PROJECT RELICENSING 


STAKEHOLDER GROUPS 
American Rivers 


American Whitewater 


Catawba Indian Nation 


City of Columbia 


Chestnut Hill Plantation HOA 


Coastal Conservation League 


Congaree Riverkeeper 


Environmentalists Inc. 


Fairfield County 


Gills Creek Watershed 


National Marine Fisheries Service 


National Park Service 


Newberry County 


South Carolina Department of Health and Environmental Control 


South Carolina Department of Natural Resources 


South Carolina Department of Parks, Recreation and Tourism 
South Carolina Electric & Gas Company 
South Carolina Historic Preservation Office 
Town of Winnsboro, SC 
Tyger-Enoree River Alliance 
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STAKEHOLDER GROUPS 
United States Fish and Wildlife Service 
United States Forest Service 
University of South Carolina 


 


4.1.1 RECREATION/LAKE AND LAND MANAGEMENT RESOURCE CONSERVATION GROUP 


In support of the relicensing effort, SCE&G formed three Resource Conservation Groups 


("RCG"s) to identify, address and resolve Project-related issues by resource area. The RCGs are 


as follows: the Fish, Wildlife and Water Quality RCG; the Project Operations RCG; and the 


Lake & Land Management and Recreation RCG. Consideration of potential issues by resource 


area allows for more focused topic discussion and targeted issue resolution. Some RCGs have 


established sub-groups, or Technical Working Committees ("TWC"s), for issues requiring 


special knowledge, education, or experience. Consequently, the Lake & Land Management and 


Recreation RCG has a Lake and Land Management TWC as well as a Recreation TWC. The 


Lake and Land Management TWC is discussed further below. 


4.1.2 LAKE AND LAND MANAGEMENT TECHNICAL WORKING COMMITTEE 


The primary mission of the Lake and Land Management TWC is to revise the existing Parr 


Hydroelectric Project SMP to provide a management framework within which Project resources 


can be effectively protected while assuring appropriate public and private access to the Project 


resources and the recreational opportunities they present. Another important focus of the TWC is 


to allow interested parties an effective opportunity to provide input on resource issues and the 


overall future management of shoreline resources. The resulting collaboration has resulted in the 


contribution of valuable information by entities and individuals familiar with the Project. The 


forum was instrumental in addressing important issues relevant to the operation and management 


of the Project over the term of the new License. In working collaboratively, the members of the 


TWC (Table 4-2) aimed to blend the objectives of the state and federal resource agencies with 


other stakeholder interests.  
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TABLE 4-2 ORGANIZATIONS PARTICIPATING ON THE LAKE AND LAND MANAGEMENT 
TWC  


STAKEHOLDER GROUPS 
American Rivers 
American Whitewater 
Coastal Conservation League 
Congaree Riverkeeper 
Fairfield County 
Gills Creek Watershed 
Adjacent Property Owners 


National Marine Fisheries Service 


National Park Service 


South Carolina Department of Health and Environmental Control 


South Carolina Department of Natural Resources 


South Carolina Department of Parks, Recreation and Tourism 


South Carolina Electric & Gas Company 


Tyger-Enoree River Alliance 


United States Fish and Wildlife Service 


United States Forest Service 


 


4.1.3 MEETING SCHEDULES 


Between October of 2013 and January of 2018, SCE&G has held numerous meetings of the Lake 


and Land Management and Recreation RCG and Lake and Land Management TWC to discuss 


the details of the Project SMPs. The efforts of the TWC are reflected herein. 
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5.0 LAND USE CLASSIFICATIONS 


Five distinct land management classifications have been developed for the shorelines 


surrounding Monticello Reservoir. These land management classifications are as follows: Project 


Operations; Nuclear Exclusion Zone; Shoreline Permitting; Public Recreation; and, Non-


Development Areas. The Public Recreation Classification includes designated public recreation 


areas, the Recreation Lake, and all islands on Monticello Reservoir. Although SCE&G intends to 


manage its lands according to this classification system, the public generally will not be 


precluded from access to SCE&G-owned lands regardless of classification, with the exception of 


lands reserved and used for Project operations, lands/areas within the Nuclear Exclusion Zone, or 


other areas specifically protected from public access and posted as such. The sections below 


explain/define the land management classifications. The acreages and parcels for each of the 


classifications are provided in Table 5-1. Figure 5-1 depicts their distribution around Monticello 


Reservoir. 


TABLE 5-1 SHORELINE MILES AND ACREAGES BY LAND USE CLASSIFICATION  


CLASSIFICATION SHORELINE 
MILES ACRES 


Project Operations* 4.14  501  


Nuclear Exclusion Zone * 5.43  184  


Shoreline Permitting 20.70  225  


Public Recreation* 18.73**  892**  


Non-Development* 8.60  150  


TOTAL  57.60  1,952  
*No docks allowed 
** Includes the shoreline surrounding the Recreation Lake and all islands 
 


Commented [AJ2]: Currently verifying all GIS numbers. 
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FIGURE 5-1 SHORELINE CLASSIFICATIONS MAP FOR MONTICELLO RESERVOIR 


Commented [AJ3]: To be updated  
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5.1 PROJECT OPERATIONS 


Areas under this classification include SCE&G-owned and managed lands required for operation 


of the Fairfield Development. Public access to these lands is restricted to ensure public safety or 


to assure the security of the infrastructure system. 


5.2 NUCLEAR EXCLUSION ZONE 


In addition to its use as part of the Fairfield Development, Monticello Reservoir provides cooling 


water for the V.C. Summer Nuclear Station located on its shore (authorized under 52 F.P.C. 537 


[1974]). The Nuclear Exclusion Zone consists of the area surrounding the V.C. Summer Nuclear 


Station between the Project boundary line and shoreline and a specified area within Monticello 


Reservoir where SCE&G as the reactor licensee has the authority to determine all activities, 


including exclusion or removal of personnel and property. This area is designated by warning 


signs on the landward side and by buoys on the lakeward side. Admittance to this area is 


restricted in order to comply with licensing requirements administered by the Nuclear Regulatory 


Commission. 


5.3 SHORELINE PERMITTING  


It is the policy of SCE&G to authorize certain private uses of and/or acts on Project property by 


permit when such uses or acts are consistent with the public interest and comply with the 


requirements of the Project License. Areas within the Shoreline Permitting Classification may be 


eligible for certain private residential uses upon approval by SCE&G. This does not include 


commercial activities (other than commercial water withdrawals). 


5.4 PUBLIC RECREATION 


Project lands under this classification serve as recreational resources for the public and include 


areas managed expressly for recreation as well as those with recreation as a secondary usage. 


Public recreation lands include the following: 


• Recreation Lake  


• Public Access Areas Public boat launches, and other areas currently being managed as 


public access; 


• Islands on Monticello Reservoir; 


Commented [AWR4]: Move to 5.4.2 
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• Properties owned by SCE&G that are set aside for future recreational development. 


5.4.1 RECREATION LAKE 


The Recreation Lake is located at the north end of Monticello Reservoir and is approximately 


300 acres and 10 miles of shoreline. The Recreation Lake was constructed to provide stable 


water for fisheries and recreation opportunities. 


5.4.2 PUBLIC ACCESS AREAS 


There are four public parks and one informal fishing area on Monticello Reservoir. All recreation 


facilities at Monticello Reservoir are open year-round from sunrise to sunset, except the 


Recreation Lake Beach Area, which is closed October 1 through March 31. For a list of 


authorized activities, please see the Permitting Handbook. 


5.4.3 ISLANDS 


There are 8 islands within Monticello Reservoir, all of which are available for public recreational 


use in accordance with authorized activities (see Permitting Handbook for authorized activities). 


5.4.4 FUTURE RECREATION AREAS 


Future Recreation Areas include lands SCE&G has set aside for future recreational development, 


if and when it is determined additional recreation access is needed. 


5.5 NON-DEVELOPMENT AREAS 


Lands under this classification warrant special protection because they may provide important 


habitat, aesthetic values, or other significant Project characteristics. 
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6.0 LAND USE PRESCRIPTIONS 


Land use prescriptions are based upon and reflect the guiding principles regarding the 


management of the SCE&G-owned lands within each classification. SCE&G publishes a detailed 


Permitting Handbook (included under separate cover) that contains descriptions of the permitting 


processes and specifications for various shoreline developments. Activities that require 


consultation with and/or permits from SCE&G include the following: construction, maintenance 


and placement of docks, shoreline stabilization; construction and maintenance of shoreline 


pathways, and other shoreline activities. Persons interested in shoreline development must 


contact SCE&G’s Lake Management Department (803) 217-9221, or at 


https://www.sceg.com/about-us/lakes-and-recreation#monticello-par-reservoirs to obtain 


permitting guidance and a copy of the Permitting Handbook. Section 8.0 of this document 


discusses the Permitting Handbook in greater depth. General information regarding permitting 


requirements is included where applicable within the scope of each management prescription 


below. 


6.1 PROJECT OPERATIONS 


Properties classified as Project Operation contain project works critical to the operation of the 


Fairfield Development. Public access and recreation activities on these lands are restricted for 


reasons of safety and security. 


6.2 NUCLEAR EXCLUSION ZONE 


Properties and waters classified as Nuclear Exclusion Zone contain project works/areas critical to 


the operation of the V.C. Summer Nuclear Station. Public access and recreation activities on 


these lands are restricted for reasons of safety and security. 


6.3 SHORELINE PERMITTING 


Residential landowners whose property adjoins lands within the Shoreline Permitting 


classification may be eligible for certain permitted structures only upon written consent from 


Lake Management. SCE&G strictly regulates the placement and construction of permitted 


structures. To address aspects of shoreline structures, SCE&G has developed permitting 


application procedures and associated dock specification guidelines. These guidelines are 


detailed in SCE&G’s Permitting Handbook. 
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6.4 PUBLIC RECREATION  


Project lands devoted to public recreation include developed park sites, properties set aside for 


future recreational development, and islands on Monticello Reservoir owned by SCE&G5. With 


the exception of the islands, which are maintained in their natural condition, SCE&G manages 


the areas based on the specific, designated recreational activities for each, including swimming, 


fishing, picnicking, and boat launching6. SCE&G developed and maintained access areas on 


Monticello Reservoir are depicted in Figure 12-1. Private permitted activities, other than those 


noted under the Recreation Lake Section (Section 6.4.2) are excluded. 


6.4.1 RECREATION LAKE  


The park area at the Recreation Lake offers fishing, swimming and picnic facilities. Regulations 


for its use are posted at the park site. The swimming/beach area is closed October through 


March. The boat launch area is open every day, all year long. No private docks or boat ramps 


will be permitted on the shoreline of the Recreation Lake. Meandering paths and water 


withdrawals for residential irrigation only may be considered on a case-by-case basis. 


6.4.2 ISLANDS  


SCE&G owns all of the islands on Monticello Reservoir and they are available for passive7 


public recreational use, which includes activities such as fishing, walking and bird watching. 


Hunting is prohibited permitted on the islands in accordance with state hunting regulations 


pertaining to WMA lands. 


6.5 NON-DEVELOPMENT AREAS  


Lands under this classification warrant special protection because they may provide important 


habitat or aesthetic values. Non-development Areas are available for passive8 public recreational 


use.  SCE&G will not permit private shoreline development for Project lands under this 


classification. 


                                                 
5 SCE&G also manages some of the lands classified as public recreation for timber.  Information on SCE&G’s forest 
management practices is included in Section 11.1.1. 


6 The waters of Monticello Reservoir, excluding the Recreation Lake, and Monticello Reservoir islands are available 
for public waterfowl hunting as discussed under Section 12.34. 


7 Passive recreation use can be defined as those recreation activities that are generally non-consumptive in nature, 
require a minimum of facilities, and/or have a minimal environmental impact. 


8 Passive recreation use can be defined as those recreation activities that are generally non-consumptive in nature, 
require a minimum of facilities, and/or have a minimal environmental impact. 
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7.0 SHORELINE ACTIVITIES REQUIRING SCE&G APPROVAL 


SCE&G maintains a strong commitment to managing the shoreline of Monticello Reservoir for 


multiple resources by considering the impact of various activities on the environmental, 


aesthetic, and recreational character of the lands. SCE&G owns and manages the Project lands 


around the entire periphery of Monticello Reservoir and the Recreation Lake. Thus, any activity 


occurring on the "shoreline" is occurring on SCE&G property. Any activity not in compliance 


with the shoreline activity parameters outlined in this SMP and in the Permitting Handbook 


constitutes a trespass which SCE&G may elect to prosecute. 


7.1 AUTHORIZED ACTIVITIES REQUIRING APPROVAL THROUGH THE PERMITTING 
HANDBOOK 


Only the following activities and structures may be permitted on Monticello Reservoir: 


• Construction or modification to private docks; 


• Construction of a meandering access path and associated vegetation removal; 


• Shoreline stabilization methods (including rip-rap and bio-engineering); 


• Water withdrawal. 


7.2 PROHIBITED STRUCTURES  AND ACTIVITIES  


Activities and structures that SCE&G does not allow include, but are not limited to, the 


following:  


Prohibited Structures: 


• Roofs or covers over docks; 


• Boat lifts; 


• Boat slips; 


• Boathouses; 


• Fueling facilities on a dock; 


• Private boat ramps; 


• Houseboats; 


• Watercraft exceeding 30 feet in length; 


• Watercraft with marine sanitation devices ("MSD"); 


• Commercial marinas; 







 


 
[DATE - 21 -  


• Marine rails;  


• Sea walls; 


• Fences; 


• Electrical service; 


• Permanent structures other than permitted docks; 


• Land-based structures, storage buildings, shelters, patios, gazebos, fences, swimming 
pools, satellite dishes, signs, storage of boats, camper trailers, canoes or other watercraft, 
motor homes or automobiles; 


• Septic tanks and/or drain fields; 


Prohibited Activities:  


• Water skiing; 


• Jet Skiing 


• Parasailing 


• Paragliding 


• Mooring; 


• Excavations/dredging; 


• Effluent discharges; 


• Planting of grass except as a permitted bioengineering erosion control measure; 


• Storage or stockpiling of construction material; 


• Livestock access to reservoir9 


• Primitive or overnight camping on all Project property, except at Highway 99 Public 
Access Area and islands; 


• Vegetation removal of any type except in a permitted access path to the shoreline;  


• Use of herbicides; and, 


• Limbing or trimming of vegetation on Project property to create views or visual corridors. 
 


                                                 
9 Unless grandfathered through deed reservations. 
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8.0 PERMITTING PROCESS FOR SHORELINE ACTIVITIES OR 
STRUCTURES 


8.1 SHORELINE PERMITTING PROCEDURES 


Applicants must obtain the proper permit(s), per the SCE&G’s Permitting Handbook, prior to the 


initiation of any construction or activity on Project property. As noted above, some activities 


may also require local, state, and/or federal permits 


Whether a non-Project use is approved under the Standard Land Use article or through Project-


specific FERC approval, SCE&G is responsible for ensuring that the use is consistent with the 


purposes of protecting or enhancing the scenic, recreational, and other environmental values of 


the Project. To assist applicants in the permitting process, the staff at the SCE&G Lake 


Management Department is available to answer questions regarding documentation, permits, and 


specification requirements for their particular project. Permits from SCE&G are required for the 


following activities: 


• Construction of a meandering access path; 


• Water withdrawal;  


• Installation/application of shoreline stabilization; and, 


• Installation of private docks. 


It is highly advisable to begin the consultation process with SCE&G Lake Management staff at 


the planning stage of a project. SCE&G staff will be available to discuss specific permitting 


requirements with the property owner. Depending on the proposed new facility or activity, local, 


state and federal resource agencies may impose requirements on construction start/stop dates, the 


placement of erosion control devices, treatment plans, remedial measures, submittal of start 


construction notifications, and/or BMPs. Any permit applicant should be aware of such 


conditions, as violations may nullify a permit. 


An overview of permitted activities is included below. Detailed information on SCE&G’s 


permitting process, guidelines, and specifications, is provided in SCE&G’s Permitting Handbook 


available at https://www.sceg.com/about-us/lakes-and-recreation#monticello-par-reservoirs, 


under Lake Monticello Dock Permits Application, or by calling (803) 217-9221, or by writing: 


  



https://www.sceg.com/about-us/lakes-and-recreation#monticello-par-reservoirs
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SCE&G Lake Management Department 
6248 Bush River Road 
Columbia, SC 29212 


 
8.1.1 DOCKS  


A permit must be obtained from SCE&G Lake Management Department for the construction, 


installation, replacement of, or addition to any dock prior to the start of the activity. The 


configuration and location of a dock will be determined during a site visit by an SCE&G 


representative. At a minimum, dock construction and location must not create a nuisance, or 


otherwise be incompatible with overall Project recreation use. Impact on navigation or an 


adjoining property owner will be a strong determining factor. Size, length, or orientation may be 


restricted, or a permit may be denied if the dock would interfere with navigation or unreasonably 


impact an adjoining property owner. Dock length may vary depending on curvature or slope of 


the shoreline or lot line configuration. Any variance (i.e. increase in size or length) from 


guidelines included in the Permitting Handbook will be evaluated as to the effects on navigation, 


aesthetic value, or impact on adjacent properties and may be denied if in SCE&G's sole 


judgment the effects and impacts warrant denial. No dock will be permitted in narrow cove 


areas, which are defined to be areas where the distance across the water from one shoreline to the 


other at the 425-foot contour (normal high water level) is less than 200 feet. Only one dock will 


be permitted on a single-family lot10. Please see the Permitting Handbook for additional 


requirements. 


General boat dock design may involve either fixed or a combination of fixed and floating 


structures. Common docks are encouraged and may be mandated for all adjacent property owners 


as an alternative to individual docks and will be required on property with inadequate property line 


frontage (property line frontage requirements included in Permitting Handbook), or in such other 


circumstances that SCE&G deems appropriate. Dock layout specifications are included in the 


Permitting Handbook. 


Docks generally will not be permitted on shoreline affected by significant erosion or steep 


slopes. Applicants may submit a request for approval accompanied by a plan to address shoreline 


                                                 
10 SCE&G does not guarantee usable water access to the waters of Monticello Reservoir at any time. Each lot along 
the shoreline will have different slopes and contours that will determine water depth in front of the lot. The 
Monticello Reservoir is a pumped storage project that can fluctuate vertically up to 4.5 feet over a 10 to 12 hour 
period during generation and pumping phases. The fluctuation of the reservoir will, at times, limit or restrict the use 
of most docks on the Monticello shoreline. 
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erosion that can be accomplished without the clearing of vegetation or disturbance of shallow 


water habitat. However, SCE&G reserves the right, in its sole discretion, to deny a permit. 


The types of docks permitted include private individual and private common docks. See 


Permitting Handbook for more details describing dock permitting policies. 


8.1.2 SHORELINE VEGETATION MANAGEMENT 


In general, SCE&G maintains a policy of non-disturbance of any vegetation within the Project 


boundary without approval from SCE&G. Permission to remove vegetation within a permitted 


access path will only be granted by SCE&G Lake Management after a site visit with the 


applicant. Once clearing of the access path is completed according to the permit, the applicant 


may maintain the path in the permitted condition utilizing hand held tools and without the use of 


herbicides. Any unauthorized removal of shoreline vegetation may result in the cancellation of 


the dock and other permits issued by SCE&G as well as legal action. Violators may be required 


to replant and restore the disturbed area with such plantings and/or shoreline manipulation as 


SCE&G determines is necessary to mitigate and correct the situation. 
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8.1.3 ACCESS PATH  


A single access path may be cleared with hand held tools and without the use of herbicides 


from the adjacent property owner's land upon approval of SCE&G. The access path must 


follow a meandering route to prevent erosion and to protect the aesthetics of the shoreline. 


No trees larger than 10-inches in diameter at breast height may be removed within the access 


path. A SCE&G Lake Management representative will identify and designate the location of 


all access paths. Access path restrictions are included in the Permitting Handbook. An 


example of a permitted access path is included as Figure 8-1. 


8.1.4 SHORELINE STABILIZATION 


Shoreline erosion occurs in some areas where the reservoir shoreline is exposed to prolonged 


or recurrent wind and wave action. Such erosion, if significant enough, can lead to 


sedimentation in those areas of the reservoir, affecting aquatic habitats and drainage 


channels, stream channels, water intakes, and affecting the character of the reservoir in 


general. Provided it conforms to good engineering standards, as judged by SCE&G, SCE&G 


supports voluntary efforts to address shoreline erosion in the immediate area of docks or 


access path for adjacent property owners. To ensure that appropriate, effective techniques 


and materials are used, SCE&G monitors and controls erosion control projects on or directly 


affecting Project Property as detailed in the Permitting Handbook. Owners of property 


adjoining Project Property who wish to employ erosion control measures on or affecting 


Project Property must use SCE&G shoreline stabilization practices appropriate for the 


specific situation. 


Because shoreline vegetation serves several important functions (i.e., soil integrity, wildlife 


habitat, water cleansing functions, and aesthetic value) SCE&G prefers to see employment of 


vegetative shoreline stabilization techniques to address soil erosion problems, whenever 


possible. These techniques may be referred to as bioengineering, and consist of installing 


living plant material as a main component in controlling problems of land instability. Plants 


used should consist of native species that, ideally, have been collected in the immediate 


vicinity of a project site to ensure that they are well-adapted to site conditions. The ultimate 


goal in using bioengineering techniques is to establish diverse plant communities to stabilize 


erosion prone areas through development of a vegetative cover and a reinforcing root matrix. 
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FIGURE 8-1 PERMITTED ACCESS PATH 


Commented [AWR5]: Delete this figure from this SMP. 
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Bioengineering techniques are least effective at sites with significant and prolonged exposure 


to strong currents or wind-generated waves. Stabilization of areas experiencing strong 


erosion pressure may also require the use of structural erosion control methods such as rip-


rap. Areas with high-gradient banks or those in advanced stages of erosion may also benefit 


from such structural components. The optimal solution at a given location often involves 


combinations of techniques providing both structural and environmental benefits to the 


shoreline. A variety of bioengineering methodologies and devices are available to address 


erosion. Illustrations of erosion control designs that utilize both vegetation and structural 


elements are provided in Figure 8-2 and Figure 8-3. As depicted in the figures, rip rap can 


provide immediate shoreline stability, thereby enabling plantings to become established to 


add root-based soil integrity. Optimal erosion control designs must account for site specific 


slope and erosion pressure as well as homeowner/landowner preferences. Figure 8-4 


illustrates a site at which SCE&G’s general guidance on using rip rap is followed. Bricks, 


blocks, tires, or materials other than rip-rap are prohibited as alternative shoreline 


stabilization material. SCE&G’s Lake Management Department is available to provide the 


benefit of its knowledge and experience to help homeowners attempting to select the design 


right for them and the Reservoir environment. 
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FIGURE 8-2 EXAMPLES OF SHORELINE EROSION CONTROL DESIGNS UTILIZING 


BIOENGINEERING AND STRUCTURAL TECHNOLOGIES (A) 
 
 


 


 
 
FIGURE 8-3 EXAMPLES OF SHORELINE EROSION CONTROL DESIGNS UTILIZING 


BIOENGINEERING AND STRUCTURAL TECHNOLOGIES (B) 
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FIGURE 8-4 EXAMPLE OF SHORELINE RIP-RAP DETAIL 
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8.1.5 WATER WITHDRAWAL 


Water withdrawals requiring piping and other transportation/delivery equipment to be placed 


along the shoreline or in the littoral zone, are managed according to the terms of this SMP. Water 


withdrawal for residential property must be for irrigation purposes only. Permits are required, 


and will not be issued for any other purpose. Associated pumps and electrical service must be 


located outside SCE&G property. SCE&G reserves the right to prohibit withdrawal during times 


of drought or water drawdown. 


Applications for a permit to remove water must be submitted to SCE&G for review. Water 


withdrawal applications for greater than one million gallons per day (MGD) will be forwarded to 


the FERC for approval. Requests for withdrawal of one MGD or less may require agency 


consultation prior to approval. SCE&G may impose limits in granting permits for approved 


applications (see Permitting Handbook). The applicant may be required to bear the expenses of 


filing the application and will be required to compensate SCE&G for water withdrawn. 
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9.0 SCE&G PERMITTING FEE POLICIES 


FERC allows licensees the right to charge reasonable fees to cover the costs of administering 


shoreline management programs, which add management responsibilities and associated costs to 


project operations. SCE&G administers its SMP in part through a permitting program, which 


does include a fee component. This ensures that activities occurring within the Project and in 


particular on Project land, are consistent with the overall goals for the Project, and that SCE&G’s 


customers are not burdened with the full cost of administering programs that also have 


significant private, and often non-customer, benefit. Permit fees are due with applications and are 


required for docks, access paths, water withdrawal, and erosion control projects. Should an 


application be denied, associated permit fees will be returned. Periodic permit renewal fees may 


be required depending on the shoreline activity. Permit fees for Monticello Reservoir shoreline 


activities are detailed in the Permitting Handbook. Failure to comply with this policy may result 


in, among other things, revocation of existing permits, fines, or legal action, as well as loss of 


consideration for future permits. 


SCE&G will give reasonable public notice through appropriate communication avenues before 


changing the fee structure.  
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10.0 ENFORCEMENT OF SHORELINE MANAGEMENT PLAN 


10.1 VIOLATIONS OF SHORELINE MANAGEMENT PLAN 


SCE&G conducts periodic surveys of the Monticello Reservoir shoreline to inventory and 


inspect docks, access paths, and shoreline erosion control structures/projects. Lake Management 


representatives make note of unauthorized structures that they see, as well as urging residents 


and Reservoir visitors to report anything they believe to be unauthorized activity within the 


Project boundary. Anyone believing that an activity violating the SMP is occurring is urged to 


contact SCE&G Lake Management at (803) 217-9221. 


SCE&G Lake Management representatives will issue Stop Work Directives and/or Trespass 


Notices for any violations detected on SCE&G property. Any unauthorized clearing of trees or 


underbrush may result in the revocation of responsible parties’ dock permits within 30 days if the 


violation(s) is (are) not corrected or a course of and schedule for corrective action has not been 


agreed to and approved by SCE&G. SCE&G may also commence legal action, if it deems it 


necessary, to require re-vegetation of the affected area. Removal of merchantable timber will 


require reimbursement to SCE&G subject to valuation of the Forestry Operations Department, 


including legally allowable “penalties.” Consequences for violations may also include 


restrictions of access to SCE&G property, legal actions, fines, and loss of consideration for 


future permits. 
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11.0 SHORELINE MANAGEMENT PRACTICES 


11.1 SCE&G SHORELINE MANAGEMENT PRACTICES 


 SCE&G has established a set of management practices that apply to all of the lands included in 


the Project boundary. These practices are reflective of each of their developments unique 


qualities.  The management practices for the Fairfield Development (which includes Monticello 


Reservoir) described herein, may be reviewed and revised periodically during the period of the 


FERC license. 


11.1.1 FOREST MANAGEMENT SHORELINE MANAGEMENT PRACTICES  


SCE&G manages timber within the Monticello Project boundary line in accordance with South 


Carolina’s Best Management Practices for Forestry publication. An online copy of this 


publication is available at http://www.state.sc.us/forest/refbmp.htm. 


 
11.1.2 AQUATIC PLANT MANAGEMENT ACTIVITIES 


Some species of aquatic plants can become significant nuisances to recreation and Project 


operations should their populations not be controlled. Some of the common problem species that 


may be found in Monticello Reservoir include hydrilla, water primrose, and several species of 


pondweed. When managing invasive and exotic aquatic plants it is important to also protect the 


aquatic ecosystems and fish habitat. This requires the integration and use of specific BMPs 


appropriate to the regional and local conditions. 


SCE&G’s Lake Management Department, in cooperation with the South Carolina Aquatic Plant 


Management Council, manages the Aquatic Weed Program on Monticello Reservoir. Because 


some aquatic weed control techniques can harm fish and native plant species if improperly used, 


it is unlawful, per state and federal regulations, for individuals to spray or treat aquatic growth in 


the waters of Monticello Reservoir. SCE&G joins with SCDNR to ask that any aquatic 


vegetation problems recognized by Reservoir visitors or adjacent property owners be reported to 


SCE&G’s Lake Management Department and the SCDNR. In addition, to help curb the spread 


of invasive aquatic species, SCE&G joins with SCDNR to ask that Reservoir visitors examine 


their boats and trailers and remove all vegetation and visible mud from boats and trailers before 


placing them into the waters of Monticello Reservoir and after removing them from Monticello 


Reservoir. This plea and advice also applies to every body of water in the State. Additional 
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information on aquatic plant management throughout the state, including Monticello Reservoir, 


is available at SCDNR’s website, http://www.dnr.sc.gov/invasiveweeds/plan. 


11.1.3 WOODY DEBRIS & STUMP MANAGEMENT  


Monticello Reservoir does not have a significant source of woody debris. Woody debris and 


stump management are discussed in the Permitting Handbook.   


11.1.4 AQUATIC HABITAT ENHANCEMENT 


SCE&G may partner with SCDNR to enhance fisheries habitat.  Enhancing aquatic habitat is an 


important aspect of freshwater fisheries management.  SCDNR and/or SCE&G may establish 


and maintain aquatic habitat enhancements on Monticello Reservoir such as, but not limited to, 


vegetation plantings, felled trees cabled along shorelines, spawning and fry rearing 


enhancements, artificial reefs or “fish attractors.”   Signage or buoys advising anglers and boaters 


of enhancement structures in the area may be installed.  Structures should be designed and 


constructed so as not to pose hazards to navigation.  At an absolute minimum, they must be 


designed and constructed to maintain adequate navigation clearance at normal low water 


elevations.  All fisheries habitat enhancement activities will be coordinated with SCDNR and 


SCE&G. 


Additional information on the SCDNR Fish Habitat Enhancement Program can be found online 


at www.dnr.sc.gov/fish/ .  For questions regarding an existing fisheries habitat enhancement 


structure or the notification of a missing buoy/marker, please contact SCDNR at 803-661-4767. 


11.1.5 PROTECTION OF LANDS KNOWN TO PROVIDE IMPORTANT HABITAT VALUES 


Reservoirs are dynamic environments and the important natural and cultural values that 


Monticello Reservoir presents may evolve over time.  During the upcoming license term, areas 


along the shoreline may be found to warrant protection against materially negative impacts from 


development upon one or more of a variety of ecologically important characteristics.  Such 


characteristics may include, but not be limited to the following: areas known to be occupied by 


rare, threatened or endangered species; rare or exemplary natural communities; species in the 


State Wildlife Action Plan; significant land forms and geologic features; wetlands and shallow 


coves; and other areas, such as spawning and nesting habitat, determined to be critical to the 


continued existence of native species.  In the event that one of the aforementioned species is 



http://www.dnr.sc.gov/fish/fishattract/fishattr
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determined to be present in the Project boundary, SCE&G will consult with SCDNR to 


determine appropriate management policies. 


11.2 LANDOWNER RECOMMENDED BMPS  


In addition to development activities, the environment around Monticello Reservoir is 


susceptible to impacts associated with residential and recreational activities. These include, for 


example only, improper fertilizer/pesticide use, boat maintenance, and debris disposal. Adjacent 


property owners can mitigate negative impacts otherwise associated with their property uses and 


instead make significant positive contributions to the Reservoir environment, and ultimately the 


watershed, by employing BMPs that preserve bank integrity and minimize non-point sources of 


pollution and contamination. Adjacent property owners should understand that using BMPs will 


help to preserve the scenic, environmental, and recreational qualities of the reservoir that they so 


highly value. Examples of effective BMPs recommended to adjacent property owners are 


provided in the succeeding section. SCE&G is available to provide more information and to 


assist landowners in determining effective BMPs for activities on their properties. Also, anyone 


may contact the Natural Resource Conservation Service or local county extension office 


(http://www.sc.nrcs.usda.gov/contact/). 


11.2.1 MINIMIZING NON-POINT SOURCE POLLUTION  


Reservoir pollution may result from a variety of activities related to residential development, 


agriculture, forestry, and construction. Contaminants may enter the reservoir and tributaries via 


overland flows carrying biological, chemical, and other substances picked up and carried by 


runoff from rain events. This runoff water may contain sediment, bacteria, oil, grease, detergents 


pesticides, fungicides, fertilizers, and other pollutants. These pollutants, depending on type, 


quantities, and concentrations can overwhelm a reservoir’s natural ability to filter and process 


them, thus leading to degraded water quality and aquatic environments. 


Although a single point of impact or action may seem insignificant in its effect on the reservoir, 


the cumulative effects of the resource may be considerable. With this in mind, SCE&G 


encourages adjacent land owners to be mindful that they are members of a larger community that 


uses and impacts the reservoir. Employing the following BMPs can go a long way in preserving 


and improving reservoir water quality: 
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• Use permeable paving materials and reduce the area of impervious surfaces, particularly 
driveways, sidewalks, walkways, and parking areas; 


• Dispose of vehicle fluids, paints, and/or household chemicals as indicated on their 
respective labels and do not deposit these products into storm drains, project waters, or 
onto the ground; 


• Use soap sparingly when washing vehicles and wash them on a grassy areas , preferably 
sloping gently away from the reservoir, so the ground can filter the water naturally; 


• Use hose nozzles with triggers to save water and dispose of used soapy water in sinks or 
other vessels that direct the materials into sewer systems, not in the street; 


• Maintain septic tanks and drain fields according to the guidelines and/or regulations 
established by appropriate regulatory authorities; 


• Remove pet waste and dispose of properly in areas that do not drain to the reservoir; and 


• Use only low or no phosphorous fertilizer on lawns near the reservoir. 
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12.0 PUBLIC EDUCATION AND OUTREACH 


This SMP is intended to foster management of shoreline use and development to achieve 


consistency with the FERC License, as well as to promote protection of public safety and 


environmental quality (water quality, natural habitat, aesthetics, etc.). To garner support and 


compliance from the public and lake users, it is key to educate them to the need and means to 


protect shoreline resources. Additionally, the public must be aware of the management and 


permitting programs put in place to provide this protection. To accomplish the task of increasing 


public awareness of the goals and objectives of this SMP SCE&G has developed an education 


and outreach program that includes the components described below. 


12.1 SHORELINE MANAGEMENT PLAN EDUCATION 


SCE&G’s Public Education and Outreach program seeks to educate the public on various aspects 


of the management of Monticello Reservoir, including the Permitting Handbook, recommended 


BMP use, relevant Project Operations information, and the Safety Program. To accomplish this, 


SCE&G uses various public education measures including informational pamphlets, public 


meetings, newsletters, and an internet webpage. 


The Internet, in particular, presents an excellent mechanism for disseminating information and 


improving awareness. SCE&G maintains a website designed to provide information on the SMP 


and the Permitting Handbook. Printed copies of the following materials may also be obtained by 


contacting SCE&G Lake Management at (803) 217-9221. Information and materials that will be 


available at the website include the following: 


• Permitting Handbook; 


• Permit application forms; 


• Examples and information on BMPs; 


• Alternative and example designs for shoreline stabilization; and 


• Useful links and other related information. 


Additional outreach mechanisms that SCE&G intends to employ in implementing the SMP 


include the following: 


• Provide speakers for homeowner and other organizations’ meetings; 
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• Provide information to realtors and encourage dissemination of this information to all 


potential Reservoir shoreline back-property buyers; and 


• Develop and distribute new, “user friendly” brochures that include general reservoir 
information, permitting processes, shoreline BMPs, and relevant contact information. 


12.2 PUBLIC ACCESS AREA MAPS 


A figure depicting existing and future Public Access Areas on Monticello Reservoir is included 


as Figure 12-1. 


12.3 PUBLIC HUNTING AND FISHING  


The SCDNR maintains fishery management responsibility and state fishing regulations 


enforcement on Monticello Reservoir. Fishing regulations are available at SCDNR's website at: 


http://www.dnr.sc.gov/fishregs/.  


12.4 WILDLIFE MANAGEMENT AREAS/WATERFOWL HUNTING ONLY 


The waters of Monticello Reservoir, excluding the Recreation Lake, are designated as a 


waterfowl management area and are available for public waterfowl hunting. The designation for 


waterfowl management allows hunting on or in the water only and on the islands in Monticello 


Reservoir, and but not on adjacent shoreline land. A South Carolina Wildlife Management Area 


(WMA) permit is required to hunt in areas with this designation. Regulations pertaining to 


Monticello Reservoir are available at SCDNR's website at: http://dnr.sc.gov/wma/, or by 


contacting SCDNR at: 


Waterfowl and Hunting Regulations 
S.C. Department of Natural Resources 
Wildlife and Freshwater Fisheries 
1000 Assembly Street 
Columbia, South Carolina 29201 
Mailing Address: 
P.O. Box 167 
Columbia, South Carolina 29202 
Telephone: 803-734-3886 


Commented [AWR6]: Match this to be similar to what we did at 
Parr SMP. 
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12.5 WATER SAFETY  


Due to operation of the pumped storage generating plant, the waters of Monticello Reservoir can 


fluctuate several feet in a matter of a few hours. This rapid fluctuation makes it especially 


important for boaters and other recreationists to exercise a high degree of care and fully assume 


personal responsibility for their safety by being especially aware and cautious. For public safety, 


hazardous areas which are marked should not be entered and any other warnings posted around 


the reservoir should be observed as well. 


SCE&G and SCDNR cooperate to mark shoals and other hazardous areas to increase boating 


safety. However, boaters should not assume all shoals and hazardous areas have been marked. 


SCDNR also enforces the boating laws of South Carolina. Boaters should ensure that watercraft 


and safety equipment are in good working condition and in compliance with all applicable state 


laws.
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FIGURE 12-1 MONTICELLO RESERVOIR PUBLIC ACCESS AREA MAP 
 
 


Commented [AJ8]: To be updated. 
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13.0 MONITORING AND REVIEW PROCESS 


13.1 OVERALL LAND USE MONITORING 


As demographics and user groups change within the Project area, changes in residential and 


commercial areas may occur. Often this type of use change is incremental and cumulative, 


occurring over a period of years or decades. To monitor land use around Monticello Reservoir, 


SCE&G will employ a geographic information system (GIS) to compare new and existing permit 


applications against GIS data for the land management classifications. Such monitoring will 


provide long-term data that should be useful in identifying areas experiencing change. Every 10 


years, during the SMP review process (see Section 13.2 on Review Process below), SCE&G will 


report on changes in land use for the various land management classifications. If it is found that 


material changes within the Project boundary have occurred that are not consistent with the 


current SMP goals, amendments to the SMP may be warranted. Such situations might include 


significant changes in land ownership, major commercial upgrades or uses, or new residential 


uses or pressures. 


13.2 REVIEW PROCESS 


SCE&G proposes a 10 year SMP review cycle interval. A 10 year SMP review period interval 


should provide reasonable opportunities for SCE&G, in concert with governmental, non-


governmental, and individual stakeholders, periodically and deliberately to assess new issues that 


arise as a result of development around the Reservoir, and allow for analyses of cumulative 


effects. The SMP review process will begin sufficiently in advance of the end of each period so 


that it will be completed within the 10 year time frame. One month prior to the scheduled start of 


the review process, its occurrence will be advertised in various media formats (e.g., website, 


newsletter, contact with homeowner associations, etc.). SCE&G will use those same media 


avenues to issue a report on the outcome of the review process. As in the past, SCE&G will 


solicit input from interested parties in addressing issues that arise and have a bearing on 


Reservoir management. This includes keeping lines of communication open during the time 


between review periods. Concurrently with the FERC SMP review process, SCE&G will review 


the Permitting Handbook periodically with interested stakeholders to ensure its effectiveness; 


however, changes to the permitting process may be made, as needed, outside of the scheduled 


review periods. 
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SHORELINE MANAGEMENT HANDBOOK AND PERMITTING GUIDELINES 
MONTICELLO AND PARR RESERVOIRS 


 
PARR HYDROELECTRIC PROJECT 


(FERC NO. 1894) 
 


SOUTH CAROLINA ELECTRIC & GAS COMPANY 
 
 
1.0 INTRODUCTION 


South Carolina Electric & Gas Company ("SCE&G") is the Licensee of the Parr Hydroelectric 


Project (Federal Energy Regulatory Commission [FERC] No. 1894) ("Project"). The Project 


consists of the Parr Shoals Development ("Parr Development") and the Fairfield Pumped Storage 


Development ("Fairfield Development"). The developments are located along the Broad River in 


Fairfield and Newberry Counties, South Carolina. 


The Project developments form two distinct Project reservoirs. Monticello Reservoir is located 


adjacent to the Broad River and functions as the upper reservoir for the Fairfield Development. 


Parr Reservoir is located along the Broad River, as impounded by Parr Shoals Dam, and 


functions as the lower reservoir for the Fairfield Development. Both Project reservoirs serve as 


popular recreation destinations and are used and enjoyed by local residents, as well as visitors to 


the state. 


This Shoreline Management Handbook and Permitting Guidelines (Permitting Handbook) has 


been developed in consultation with governmental, non-governmental, and individual 


stakeholders to specifically address and guide activities along the Monticello and Parr shorelines 


that require consultation with and/or permits from SCE&G. These activities include construction, 


maintenance, and placement of docks, shoreline stabilization, lake access pathways and other 


shoreline activities. 


Additionally, this Permitting Handbook has been designed to work in conjunction with the 


Shoreline Management Plans ("SMPs") for the Monticello and Parr reservoirs (included under 


separate covers). The SMPs are comprehensive, overarching documents that discuss the 


management of Project land and adjoining water resources and their uses, consistent with FERC 


License requirements and broad Project purposes. The SMPs are available from SCE&G's Lake 


Management Department (Lake Management). 
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Although this Permitting Handbook provides guidance for shoreline activities, it is important to 


contact Lake Management prior to conducting any activity along the shorelines of Monticello or 


Parr reservoirs, (803) 217-9221. Lake Management is responsible for enforcing FERC directives 


regarding authorized and unauthorized uses of Monticello and Parr waters and land within the 


FERC Project boundary. FERC directives require SCE&G to prevent or halt unauthorized 


actions by taking measures to stop such actions. 
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2.0 MONTICELLO RESERVOIR 


2.1 LAND USE CLASSIFICATIONS AND PRESCRIPTIONS 


The FERC establishes a boundary line encompassing the lands surrounding hydroelectric 


projects that are needed for project purposes. Licensees are required by FERC to own, or have 


easement rights to, those lands included in the Project Boundary1. SCE&G manages company-


owned lands within the Parr Hydroelectric Project Boundary (Figure 1) through land use 


classifications and prescriptions. Land use classifications distinguish distinct areas of land for 


specific purposes. Land use prescriptions define the activities that may take place on lands within 


those classifications. 


Five distinct land use classifications have been developed for the shorelines surrounding 


Monticello Reservoir. These land use classifications are as follows: Project Operations; Nuclear 


Exclusion Zone; Shoreline Permitting; Public Recreation; and, Non-Development Areas (Figure 


2). Land use classifications and their associated prescriptions for Monticello reservoir are 


discussed below. 


2.1.1 PROJECT OPERATIONS 


CLASSIFICATION: This classification includes SCE&G-owned and managed lands required for 


operation of the Fairfield Development. 


PRESCRIPTION: Public access to, and activities upon, these lands is restricted to ensure public 


safety and security. 


2.1.2 NUCLEAR EXCLUSION ZONE 


CLASSIFICATION: The Nuclear Exclusion Zone consists of the area surrounding the V.C. 


Summer Nuclear Station2 between the Project Boundary Line and shoreline and a specified area 


within Monticello Reservoir where SCE&G as the reactor licensee has the authority to determine 


                                                 
1 The Project Boundary Line also serves as the common property line between Project No. 1894 property and 
adjacent lands, whether owned by SCE&G or another back property owner. 


2 Monticello Reservoir provides cooling water for the V.C. Summer Nuclear Station located on its shore. However, 
the V.C. Summer Nuclear Station is a separate project from the Parr Hydroelectric Project and is licensed through 
the Nuclear Regulatory Commission. 
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all activities, including exclusion or removal of personnel and property. This area is designated 


by warning signs on the landward side and by buoys on the lakeward side. 


PRESCRIPTION: Public access to, and activities upon, these lands is restricted to ensure public 


safety and security. 


2.1.3 SHORELINE PERMITTING  


CLASSIFICATION: Areas within the Shoreline Permitting Classification may be eligible for 


certain private residential uses upon approval by SCE&G. These uses include a single, 


meandering path and a dock, shoreline stabilization, and water withdrawals. This classification 


does not allow for commercial activities (other than commercial water withdrawals). 


PRESCRIPTION: Residential landowners whose property adjoins lands within the Shoreline 


Permitting classification may be eligible for certain permitted structures only upon written 


consent from Lake Management. SCE&G strictly regulates the placement and construction of 


permitted structures. Specific information relating to permitted structures is included within this 


Permitting Handbook. 


2.1.4 PUBLIC RECREATION 


CLASSIFICATION: Lands under this classification serve as recreational resources for the public 


and include areas managed expressly for recreation as well as those with recreation as a 


secondary usage. Project lands devoted to public recreation include developed park sites, public 


boat launches, the Recreation Lake, properties set aside for future recreational development, and 


islands on Monticello Reservoir owned by SCE&G. 


PRESCRIPTION: With the exception of the islands, which are maintained in their natural 


condition, SCE&G manages the areas based on the specific, designated recreational activities for 


each, including swimming, fishing, picnicking, and boat launching.  Public hunting is not 


allowed on Project lands surrounding Monticello Reservoir3. SCE&G developed and maintained 


access areas on Monticello Reservoir are depicted in Figure 3. Private permitted activities, other 


                                                 
3 The waters of Monticello Reservoir, excluding the Recreation Lake, and Monticello Reservoir islands are available 
for public waterfowl hunting in accordance with the state hunting regulations as discussed under Section 4.0in 
accordance with SCDNR WMA regulations.  Moreover, public hunting is allowed on Parr Reservoir and certain 
Project lands surrounding Parr Reservoir, as discussed under Section 3.1. 
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than those noted under the Recreation Lake (Section 2.1.4.2), are prohibited on lands classified 


as Recreation. 


2.1.4.1 ISLANDS 


SCE&G owns all of the islands on Monticello Reservoir and they are available for passive public 


recreational use, as described within the prescription below. 


PRESCRIPTION: The islands on Monticello Reservoir are available for passive4 public 


recreational use, which includes activities such as bank fishing, walking and bird watching. 


Hunting is prohibited permitted on the islands in accordance with state hunting regulations 


pertaining to WMA lands.  Please see Figure 4 depicting WMA areas on Monticello Reservoir. 


See SCDNR website for state hunting regulations (http://dnr.sc.gov).   


2.1.4.2 RECREATION LAKE 


The Recreation Lake is located at the north end of Monticello Reservoir and is approximately 


300 acres with 10 miles of shoreline. The Recreation Lake was constructed to provide stable 


water for fisheries and recreation opportunities. 


PRESCRIPTION: The park area at the Recreation Lake offers fishing, swimming and picnic 


facilities. Regulations for its use are posted at the park site. The swimming/beach area is closed 


October through March. The boat launch area is open every day, all year long. No private docks 


will beare permitted on the shoreline of the Recreation Lake. Meandering paths and water 


withdrawals may be considered on a case-by-case basis. 


2.1.5 NON-DEVELOPMENT AREAS 


CLASSIFICATION: Lands under this classification warrant special protection because they may 


provide important habitat, aesthetic values, or other significant Project characteristics. 


PRESCRIPTION: SCE&G will not permit private shoreline development for Project lands under 


this classification.  These areas are available for passive5 public recreational use.   


 


                                                 
4 Passive recreation use can be defined as those recreation activities that are generally non-consumptive in nature, 
require a minimum of facilities, and/or have a minimal environmental impact. 


5 Passive recreation use can be defined as those recreation activities that are generally non-consumptive in nature, 
require a minimum of facilities, and/or have a minimal environmental impact. 



http://dnr.sc.gov/
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2.2 ENVIRONMENTAL POLICIES AND PRACTICES 


The purpose of the Shoreline Management Handbook and Permitting Guidelines is to maintain, 


balance and conserve the Project’s natural and human-made resources, recreational 


opportunities, and energy production while complying with the terms of the Project's FERC 


license. SCE&G implements certain environmental policies and practices to achieve the purpose 


described above. 


2.2.1 NON-DISTURBANCE POLICY 


Trees, bushes, and other vegetation growing on Project property play an important role in 


protecting the environmental, scenic and recreational values of Monticello Reservoir. Protection 


of the shoreline and Project property is important to ensure and maintain a sound, healthy lake 


environment. 


Clearing or removal of trees or vegetative cover by back-property owners and/or non-SCE&G 


personnel is strictly prohibited except within a permitted access path. Any unauthorized removal 


of shoreline vegetation will result in the immediate cancellation of dock and other permits issued 


by SCE&G. Violators will be required to replant and restore the disturbed area with such 


plantings and/or other measures as SCE&G determines is necessary to mitigate and correct the 


situation. 


SCE&G may implement sound forest management practices on Project property as determined 


appropriate. SCE&G implements these practices in accordance with South Carolina State Best 


Management Practices as discussed in the Shoreline Management Plan (included under separate 


cover). 


2.2.2 AQUATIC PLANTS 


Lake Management, in cooperation with the South Carolina Aquatic Plant Management Council, 


manages the Aquatic Weed Program on Monticello Reservoir. Management includes periodic 


monitoring of Monticello Reservoir for hydrilla by SCE&G. Because some aquatic weed control 


techniques can harm fish and native plant species if improperly used, it is unlawful, per state and 


federal regulations, for individuals to spray or treat aquatic growth in the waters of Monticello 


Reservoir. 
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2.2.3 WOODY DEBRIS & STUMP MANAGEMENT 


Woody debris consists of both large and small woody vegetation that is floating or submerged, 


stationary or transitory, exposed or transported by lake fluctuations and flows and is subject to 


decay. Monticello Reservoir does not have a significant source of woody debris; however, as a 


baseline, SCE&G maintains a policy of no disturbance for any and all woody debris and stumps 


on Project property unless its removal by SCE&G 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.  SCE&G may partner with SCDNR to enhance fisheries habitat, as discussed in Section 


11.0 of the Monticello Reservoir SMP.   


2.2.4 FOREST MANAGEMENT PRACTICES 


SCE&G will manage timber within the Monticello Project boundary line in accordance with 


South Carolina’s Best Management Practices for Forestry publication. 


2.3 PUBLIC ACCESS AREAS 


SCE&G has developed and maintains four public parks and one informal fishing area on 


Monticello Reservoir. These include the following: 


• Highway 99 Public Access Area 


• Recreation Lake Access Area 


• Highway 215 Boat Ramp 


• Scenic Overlook 


• Highway 99 Informal Fishing Area 


Each park provides facilities for boat launching, courtesy dock(s), and/or picnic facilities for 


public use. The Recreation Lake also provides opportunities for swimming6. The Scenic 


Overlook is part of a multiple use recreation area that is maintained in conjunction with Fairfield 


County Recreation Commission. The scenic overlook area includes picnicking facilities and a 


fishing facility for those persons with disabilities (maintained exclusively by SCE&G). 


Additional amenities, maintained by others, include a baseball field, tennis courts, a basketball 


court, and trails. 


                                                 
6 Please note that no lifeguard is on duty. Swim at your own risk. 


Commented [AWR1]: Move to a subsection of Public 
Recreation (Section 2.1.4.1) 
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The Recreation Lake Beach Area is open from sunrise to sunset: April 1 through September 30. 


The Beach Area is closed October 1 through March 31. All other recreation facilities at 


Monticello Reservoir are open from sunrise to sunset, year-round. 


Alcoholic beverages, hunting and pets are prohibited on SCE&GProject property surrounding 


Monticello Reservoir. Primitive or overnight camping is only allowed at the Highway 99 Public 


Access Area and on the islands, and is prohibited on all other Project property. Park rules and 


regulations are posted at each developed location. In addition, all islands on Monticello 


Reservoir and SCE&G Project property along the Monticello Reservoir shoreline (except those 


lands classified as Project Operations or Nuclear Exclusion) are available for passive public 


recreation activities. Islands on Monticello Reservoir are available for public recreation, 


including waterfowl hunting in accordance with WMA regulations.  Please see Figure 3 for an 


identification of recreation areas on Monticello Reservoir. 


2.4 SHORELINE ACTIVITIES/DEVELOPMENT PERMITTING 


It is the policy of Lake Management to authorize certain private uses of and/or acts upon Project 


lands by permit when such uses or acts are compatible with the public interest and comply with 


the requirements of the FERC license for the Project. SCE&G reserves the right to approve final 


design and placement of docks, access paths, and other permitted activities, as described below7. 


Any activity not in compliance with the shoreline parameters outlined below may constitute a 


trespass. 


2.4.1 DOCKS  


A permit must be obtained from Lake Management for the construction, installation, replacement 


of, or addition to any dock. Any adjacent landowner interested in construction, installation, 


replacement of, or addition to any dock must contact SCE&G prior to the start of the activity. 


The configuration and location of a dock will then be determined during a site visit by an 


SCE&G representative. Only then may the adjacent landowner proceed with construction 


activities in compliance with this Permitting Handbook. 


                                                 
7 Permitted water withdrawals are discussed under Section 5.0.  
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General boat dock design may involve either fixed or a combination of fixed and floating 


structures (Figure 45). Additional dock construction requirements are as follows: 


• Dock construction material must consist of approved, treated lumber only. Steel and other 
building materials will be evaluated on an individual basis. All building materials must be 
approved for outdoor use. 


• All dock floatation must consist of encased or encapsulated Styrofoam billets. No 
exposed foam billets or metal or plastic drums will be permitted. Floatation which sinks 
when punctured or becomes waterlogged is prohibited. 


• Docks must have reflectors. Reflectors must be placed on each corner of the dock and be 
visible to boating traffic. 


• All permanent, fixed docks must be built one foot above the maximum high water mark 
(425-foot contour). 


• SCE&G prohibits the placement of sinks, toilets, showers, etc. or any type of equipment 
or construction on docks, or SCE&G property, which will create, cause, or allow any 
liquid or solid waste to be discharged into the waters of Monticello Reservoir. 


Upon completion of dock construction, SCE&G will inspect each dock to ensure compliance and 


assign an inventory number to compliant docks. Only then will a dock be deemed permitted. 


No dock will be permitted in narrow cove areas, which are defined to be areas where the distance 


across the water from one shoreline to the other at the 425-foot contour (normal high water level) 


is less than 200 feet (Figure 56). Additionally, docks will not be permitted on shoreline affected 


by significant erosion or steep slopes unless the applicant agrees to provide approved shoreline 


erosion control devices. This must be accomplished without the clearing of vegetation or 


disturbance of shallow water habitat. Use of common docks will be encouraged where practical. 


2.4.1.1 PRIVATE INDIVIDUAL DOCKS 


Please review the information included in Section 2.4.1, above, before proceeding. To be eligible 


for a private individual dock, a lot for a single family dwelling first must have a minimum of 200 


feet along the Project Boundary Line (Figure 67). Additionally, the distance from the Project 


Boundary Line to the high water mark (425-foot contour) may not be greater than 200 feet in 


depth in the vicinity of the proposed dock. Only one dock will be permitted on a single-family 
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lot8. One approximately 10-foot wide meandering path will be permitted from the adjacent 


property owner through Project property for dock access. 


Docks may generally be up to 750 square feet in overall size (surface area) and 75 feet in length. 


Exact dock length may vary depending on curvature or slope of the shoreline. However, in no 


case may they interfere with navigation or adjoining property access. If an interference does 


exist, size and length may be restricted, or a permit may be denied. 


2.4.1.2 PRIVATE COMMON DOCKS 


Please review the information included in Section 2.4.1, above, before proceeding. Common 


docks provide lake access for two single-family adjacent property owners. The combined 


adjoining lots must have a minimum of 200 feet on the Project Boundary Line (Figure 78). Both 


property owners must have at least 100 feet on the Project Boundary Line in order to participate 


in a common dock permit. Additionally, the distance from the Project Boundary Line to the high 


water mark (425-foot contour) may not be greater than 200 feet in depth in the vicinity of the 


proposed dock. One approximately 10-foot wide dock access path will be permitted in the 


vicinity of the common property line between the two adjacent property owners. Property owners 


must share the one path. 


Common docks are encouraged and may be mandated for all adjacent property owners as an 


alternative to individual docks and will be required on property with inadequate property line 


frontage or in such other circumstances that SCE&G deems appropriate. 


2.4.1.3 DOCK MODIFICATIONS 


Prior to initiating any project, property owners should contact Lake Management. Dock 


modifications that may temporarily or permanently affect the land or water of the shoreline 


require submittal of a permit application to SCE&G and approval of the application prior to the 


commencement of any such modifications. However, general maintenance and repairs of docks, 


such as replacing boards, may not require permitting. Dock owners must contact Lake 


                                                 
8 SCE&G does not guarantee usable water access to the waters of Monticello Reservoir at any time. Each lot along 
the shoreline will have different slopes and contours that will determine water depth in front of the lot. The 
Monticello Reservoir is a pumped storage project that can fluctuate vertically up to 4.5 feet over a 10 to 12 hour 
period during generation and pumping phases. The fluctuation of the reservoir will, at times, limit or restrict the use 
of most docks on the Monticello shoreline. 
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Management for more information and guidance regarding the need for a permit to conduct dock 


work. 


2.4.2 SHORELINE VEGETATION MANAGEMENT 


No clearing or removal of trees or vegetative cover within the Project boundary will be permitted 


except directly within a permitted access path (see Section 2.4.3 for a discussion of access paths). 


Permission to remove vegetation within a permitted access path will only be granted by Lake 


Management after a site visit with the applicant. Once clearing of the access path is completed 


according to the permit, the applicant may maintain the path in the permitted condition utilizing 


hand held tools and without the use of herbicides. 


Any unauthorized removal of shoreline vegetation may result in the cancellation of dock and 


other permits issued by SCE&G, as well as legal action. Violators may be required to replant and 


restore the disturbed area with such plantings and/or other measures as SCE&G determines is 


necessary to mitigate and correct the situation. 


2.4.3 ACCESS PATH 


A single access path may be cleared with hand held tools and without the use of herbicides from 


the adjacent property owner's land upon approval of SCE&G. A SCE&G Lake Management 


representative will identify and designate the location of all access paths. Access path restrictions 


vary dependent upon whether the path will be permitted on Monticello Reservoir or the 


Recreation Lake. The adjacent property owner must have a minimum of 200 feet on the Project 


Boundary Line (Figure 67). Additionally, the distance from the Project Boundary Line to the 


high water mark (425-foot contour) may not be greater than 200 feet in depth in the area of the 


proposed access path. Examples of a permitted access path are included as Figures 8 9 for 


Monticello Reservoir and Figure 9 10 for the Recreation Lake. 


2.4.3.1 MONTICELLO RESERVOIR 


Please review the information included in Section 2.4.3, above, before proceeding. An 


approximately 10-foot wide access path may be permitted through SCE&G property to the 


shoreline of Monticello Reservoir. The access path must follow a meandering route to prevent 


erosion and to protect the aesthetics of the shoreline. No trees larger than 10-inches in diameter 


at breast height may be removed within the access path. 
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2.4.3.2 RECREATION LAKE 


Please review the information included in Section 2.4.3, above, before proceeding. An 


approximately 5-foot wide access path may be permitted through SCE&G property to the 


shoreline of the Recreation Lake. The access path must follow a meandering route to prevent 


erosion and to protect the aesthetics of the shoreline. No trees larger than 10-inches in diameter 


at breast height may be removed within the access path. 


2.4.4 SHORELINE STABILIZATION 


SCE&G supports voluntary efforts to address shoreline erosion in the immediate area of docks or 


access paths for adjacent property owners. Additionally, SCE&G may require an adjacent 


property owner to provide approved shoreline erosion control devices if the adjacent property 


owner submits a permit application for a dock and/or access path on shoreline affected by 


significant erosion or steep slopes. 


To ensure that appropriate, effective techniques and materials are used, SCE&G monitors and 


controls erosion control projects on or directly affecting Project Property. Erosion control 


measures on or affecting Project Property must use SCE&G shoreline stabilization practices 


appropriate for the specific situation. SCE&G prefers to see employment of vegetative shoreline 


stabilization techniques (bioengineering) to address soil erosion problems, whenever possible. 


However, bioengineering techniques are least effective at sites with significant and prolonged 


exposure to strong currents or wind-generated waves. Stabilization of areas experiencing strong 


erosion pressure may also require the use of structural erosion control methods such as rip-rap. 


Areas with high-gradient banks or those in advanced stages of erosion may also benefit from 


structural components. Bricks, blocks, telephone poles, tires, or materials other than rip-rap are 


prohibited as alternative shoreline stabilization material. 
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2.5 PROHIBITED STRUCTURES AND ACTIVITIES 


The following structures and activities are prohibited on SCE&G Project property and on the 


waters of Monticello Reservoir and the Recreation Lake. These prohibitions will be enforced by 


SCE&G or an appropriate state or federal agency. 


Prohibited Structures: 


• Roofs or covers over docks; 


• Boat lifts; 


• Boat slips; 


• Boathouses; 


• Fueling facilities on a dock; 


• Private boat ramps; 


• Houseboats; 


• Watercraft exceeding 30 feet in length; 


• Watercraft with marine sanitation devices ("MSD"); 


• Commercial marinas; 


• Marine rails;  


• Sea walls; 


• Fences; 


• Electrical service; 


• Permanent structures other than permitted docks; 


• Land-based structures, storage buildings, shelters, patios, gazebos, fences, swimming 
pools, satellite dishes, signs, storage of boats, camper trailers, canoes or other watercraft, 
motor homes or automobiles; 


• Septic tanks and/or drain fields; 
 
Prohibited Activities:  
 


• Water skiing; 


• Jet Skiing; 


• Parasailing; 


• Paragliding; 


• Mooring; 
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• Excavations/dredging; 


• Effluent discharges; 


• Planting of grass except as a permitted bioengineering erosion control measure; 


• Storage or stockpiling of construction material; 


• Livestock access to reservoir9 


• Primitive or overnight camping on Project property, except at Highway 99 Public Access 
Area and the islands; 


• Vegetation removal of any type except in a permitted access path to the shoreline; 


• Use of herbicides; and, 


• Limbing or trimming of vegetation on Project property to create views or visual 
corridors. 


                                                 
9 Unless grandfathered through deed reservations. 
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3.0 PARR RESERVOIR 


3.1 LAND USE CLASSIFICATIONS AND PRESCRIPTIONS 


Three distinct land management classifications have been developed for the shorelines 


surrounding Parr Reservoir. These land management classifications are as follows: Project 


Operations; Public Recreation; and, Non-Development Areas. 


3.1.1 PROJECT OPERATIONS 


CLASSIFICATION: This classification includes SCE&G-owned and managed lands required for 


operation of the Parr Shoals Development.  


PRESCRIPTION: Public access to, and activities upon, these lands is restricted to ensure public 


safety and security. 


3.1.2 PUBLIC RECREATION 


CLASSIFICATION: Lands under this classification serve as recreational resources for the public 


and include areas managed expressly for recreation as well as those with recreation as a 


secondary usage. Project lands devoted to public recreation include developed park sites, public 


boat launches, Wildlife Management Areas (WMA), properties set aside for future recreational 


development, and Pearson's Islandislands and shoals, and shoals on Parr Reservoir owned by 


SCE&G, as described in each prescription below.  Public hunting10 may be allowed on specific 


Public Recreation lands in accordance with state hunting regulations, as expressly discussed 


under each prescription below and depicted on Figure 11. Hunting is enforced by SCDNR in 


accordance with regulations applicable to private lands and WMA, depending on the land 


classification.  It is up to the individual to become familiar with Project land classifications and 


SCDNR hunting regulations.  See SCDNR’s website for regulations and WMA maps. 


 


                                                 
10 Parr Reservoir is open for public waterfowl hunting during specified days and times during state waterfowl 
seasons. Portions of Parr Reservoir are included under SCDNR’s statewide WMA program.  Separate regulations 
apply to hunting in areas included in the WMA program and it is imperative that the individual check WMA 
regulations and maps prior to hunting. 


Commented [AWR2]: Match with Parr SMP 


Commented [AWR3]: Add DNR website 







 


[Date] - 16 -  


3.1.2.1 PUBLIC ACCESS AREAS 


PRESCRIPTION: SCE&G maintains three public access areas and one canoe portage on Parr 


Reservoir.  These areas are depicted in Figure 3. Primitive overnight camping is allowed at the 


three park sites (Cannon’s Creek Access Area, Heller’s Creek Access Area, and Highway 34 


Primitive Ramp).  Private permitted activities are excluded under this classification. Public 


hunting isand shooting are not allowed at SCE&G Public Access Areas.   With the exception of 


Pearson's Island and shoals within Parr Reservoir, which are maintained in their natural 


condition, SCE&G manages the areas based on the specific, designated recreational activities for 


each, including hunting11, fishing, picnicking, primitive and overnight camping (at Cannon’s 


Creek, Heller’s Creek and Hwy 34 Park Sites) and boat launching. SCE&G developed and 


maintained access areas on Parr Reservoir are depicted in Figure 3. Private permitted activities 


are excluded from areas under this classification. 


 


3.1.2.13.1.2.2 PEARSON'S ISLAND AND SHOALS 


PRESCRIPTION: Pearson's Islands and shoals is located on Parr Reservoir and isare open for 


passive public recreational use, such as bank fishing, walking, and bird watching. Hunting is 


prohibited permitted on SCE&G property with the exception of those areas designated under 


South Carolina Department Natural Resource's (SCDNR) WMA ProgramPearson’s Iislands and 


shoals in accordance with WMAstate hunting regulations. Due to the fluctuation of Parr 


Reservoir resulting from the Fairfield Development's pumped storage operations, shoals (areas of 


exposed or nearly exposed, shallow lake bottom) in Parr Reservoir may be dewatered and are 


open for passive recreational activities. 


 FUTURE RECREATION AREAS 


 
PRESCRIPTION: Project lands set aside for future recreational development are available for 


public recreation.  Unless otherwise posted, public hunting is allowed on lands classified as 


Future Recreation in accordance with state hunting regulations. 


                                                 
11 Certain portions of Parr Reservoir are is available for public waterfowl hunting as discussed under Section 4.0. 


Commented [AWR4]: Match up with Section 3.3 and Parr 
SMP. 
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3.1.2.2 WILDLIFE MANAGEMENT AREAS  


Portions of Project lands are included in the SCDNR statewide WMA Program. These areas are 


open to the public for hunting and other recreational activities (visit http://dnr.sc.gov/wma/  for 


additional information). The Broad River and Enoree River WMA’s are open to public hunting 


only on specified days. Additionally, portions of Parr Reservoir are designated as a waterfowl 


management area under the WMA program. Hunting is not allowed on SCE&G property or Parr 


Reservoir unless designated under SCDNR’s Wildlife Management Areas (WMA) Program. For 


additional information on these areas, please visit the SCDNR website at http://dnr.sc.gov/wma/ . 


PRESCRIPTION: Project lands within the WMA Program may be available for hunting of 


waterfowl, small game and/or deer Hunting is not allowed on SCE&G property  in accordance 


with specific WMA regulations.  unless designated under SCDNR’s WMA Program. WMA 


Program areas may be available for hunting of waterfowl, small game and/or deerOther 


recreational activities are allowed on WMA lands, including passive activities and fishing. See 


SCDNR website for regulations and WMA maps. 


3.1.3 NON-DEVELOPMENT AREAS 


CLASSIFICATION: Project lands under this classification are protected from private development. 


This is done for the protection of the environmental and aesthetic integrity of the shoreline. 


PRESCRIPTION: SCE&G will generally not permit private shoreline development for Project 


lands under this classification. An exception to this may be made for meandering access paths 


and water withdrawals on a case-by-case basis upon written approval of SCE&G. Unless 


otherwise posted, public hunting is allowed in non-development areas in accordance with state 


hunting regulations. 
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3.2 ENVIRONMENTAL POLICIES AND PRACTICES 


As discussed in Section 2.2, SCE&G implements certain environmental policies and practices to 


maintain, balance and conserve the area’s natural and human-made resources, recreational 


opportunities, and energy production while complying with the terms of the Project's FERC 


license. 


3.2.1 NON-DISTURBANCE POLICY 


As discussed regarding Monticello Reservoir, trees, bushes, and other vegetation growing on 


Project property along Parr Reservoir play an important role in protecting the environmental, 


scenic and recreational values. 


Clearing or removal of trees or vegetative cover by back-property owners and/or non-SCE&G 


personnel is strictly prohibited except within a permitted access path. Any unauthorized removal 


of shoreline vegetation will result in the immediate cancellation of permits issued by SCE&G. 


Violators will be required to replant and restore the disturbed area with such plantings and/or 


measures as SCE&G determines is necessary to mitigate and correct the situation. 


SCE&G may implement sound forest management practices on Project property as determined 


appropriate. SCE&G implements these practices in accordance with South Carolina State Best 


Management Practices as discussed in the Shoreline Management Plan (included under separate 


cover). 


3.2.2 FOREST MANAGEMENT PRACTICES 


SCE&G will manage timber within the Parr Project boundary line in accordance with South 


Carolina’s Best Management Practices for Forestry publication. 


3.3 PUBLIC ACCESS AREAS 


SCE&G has developed and maintains two public parks and one primitive boat ramp on Parr 


Reservoir. These include the following: 


• Cannon's Creek Public Access Area 


• Heller's Creek Public Access Area 


• Highway 34 Primitive Ramp 


Commented [AWR5]: Move to Section 3.1.2.1 under Public 
Recreation to match the SMP. 
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Each park provides facilities for boat launching, courtesy dock(s), and/or picnic facilities for 


public use. Additionally, Pearson's Island is located within Parr Reservoir, is owned by SCE&G 


and is available for passive public recreational use and waterfowl hunting in accordance with 


WMA regulations. 


As discussed under Section 3.1, the Broad and Enoree Waterfowl Areas are included in the 


SCDNR statewide WMA Program. These areas are open to the public for hunting and other 


recreational activities (visit http://dnr.sc.gov/wma/  for additional information). The Broad River 


and Enoree River WMA’s are open to public hunting only on specified days. For additional 


information on these areas, please visit the SCDNR website at http://dnr.sc.gov/wma/ . 


Alcoholic beverages, public hunting (with the exception of the Broad River and Enoree 


Waterfowl Areas) and pets (except hunting dogs at the Broad River and Enoree Waterfowl 


Areas) are prohibited on Project property. Park rules and regulations are posted at each 


developed location. SCE&G Project property along the Parr Reservoir shoreline (except those 


lands classified as Project Operations) are available for passive public recreation activities. 


Please see Figure 3 for an identification of recreation areas on Parr Reservoir. 


3.4 SHORELINE ACTIVITIES/DEVELOPMENT PERMITTING 


It is the policy of the SCE&G Lake Management Department to authorize certain private uses of 


and/or acts upon Project lands by permit when such uses or acts are compatible with the public 


interest and comply with the requirements of the license for the Project. SCE&G reserves the 


right to approve final design and placement of access paths, and other permitted activities, as 


described below12. Any activity not in compliance with the shoreline parameters outlined below 


may constitute a trespass. 


3.4.1 SHORELINE VEGETATION MANAGEMENT 


No clearing or removal of trees or vegetative cover within the Project boundary will be permitted 


except directly within a permitted access path (see Section 3.4.2 for a discussion of access paths). 


Permission to remove vegetation within a permitted access path will only be granted by Lake 


Management after a site visit with the applicant. Once clearing of the access path is completed 


                                                 
12 Permitted water withdrawals are discussed under Section 5.0.  


Commented [AWR6]: Wait for results of the recreation plan 
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according to the permit, the applicant may maintain the path in the permitted condition utilizing 


hand held tools and without the use of herbicides. 


Any unauthorized removal of shoreline vegetation may result in the cancellation of permits 


issued by SCE&G, as well as legal action. Violators may be required to replant and restore the 


disturbed area with such plantings and/or measures as SCE&G determines is necessary to 


mitigate and correct the situation.  


3.4.2 ACCESS PATH 


A single access path approximately 5-foot wide may be cleared with hand held tools and without 


the use of herbicides from the adjacent property owner's land to the edge of Parr Reservoir upon 


approval of SCE&G (Figure 1012). A Lake Management representative will identify and 


designate the location of all access paths. The access path must follow a meandering route to 


prevent erosion and to protect the aesthetics of the shoreline. No trees larger than 10-inches in 


diameter at breast height may be removed within the access path. The distance from the Project 


Boundary Line to the high water mark (266-foot contour) may not be greater than 200 feet in 


depth, with exceptions on a case by case basis, in the area of the proposed access path. 


3.5 PROHIBITED STRUCTURES AND ACTIVITIES 


The following structures and activities area prohibited on SCE&G Project property and on the 


waters of Parr Reservoir. These prohibitions will be enforced by SCE&G or an appropriate state 


or federal agency. 


Prohibited Structures:  


• Private boat docks; 


• Private shoreline stabilization; 


• Boathouses; 


• Private boat ramps; 


• Commercial marinas; 


• Marine rails; 


• Sea walls; 


• Fences; 


• Electrical service; 
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• Permanent structures; 
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• Land-based structures, storage buildings, shelters, patios, gazebos, fences, swimming 
pools, satellite dishes, signs, storage of boats, canoes or other watercraft or automobiles; 


• Septic tanks and/or drain fields; 


Prohibited Activities:  


• Jet skiing; 


• Water skiing; 


• Parasailing; 


• Paragliding; 


• Mooring; 


• Excavations/dredging (except commercial operations permitted by the state); 


• Effluent discharges; 


• Storage or stockpiling of construction material; 


• Livestock access to reservoir13 


• Vegetation removal of any type except in a permitted access path to the shoreline; 


• Primitive or overnight camping on Project property, except at Cannon’s Creek Access 
Area, Heller’s Creek Access Area, and Highway 34 Primitive Ramp;  


• Use of herbicides: and, 


• Limbing or trimming of vegetation on Project property to create views or visual 
corridors. 


 


                                                 
13 Unless grandfathered through deed reservations. 
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4.0 WATER WITHDRAWAL 


Piping and other transportation/delivery equipment to be placed on Project property necessary 


for water withdrawals require a permit from SCE&G. Water withdrawals may be permitted on 


Monticello Reservoir, the Recreation Lake and Parr Reservoir as deemed appropriate by Lake 


Management. Water withdrawal for residential property must be for irrigation purposes only. 


Requests for withdrawal of up to one million gallons per day (MGD) may also require state and 


federal agency consultation prior to approval by SCE&G. SCE&G may impose additional limits 


in granting permits for state and/or federally approved applications. Associated pumps and 


electrical service must be located outside SCE&G property. SCE&G reserves the right to 


prohibit withdrawal during times of drought or low water conditions. 


Water withdrawal applications for commercial use may be treated differently than those for 


residential irrigation purposes. Water withdrawal applications for greater than one MGD must be 


forwarded to the FERC for approval. The applicant for a water withdrawal of greater than one 


MGD may be required to bear the expenses of filing the application and will be required to 


compensate SCE&G for water withdrawn. An application to withdraw water from Monticello or 


Parr reservoirs for commercial purposes must include the following information:  


• a complete description of the purpose for the removal; 


• removal processes to be used; 


• volumes to be withdrawn; 


• design plans; 


• copies of all required local, state, and federal permits and reports; 


• the required fee; and 


• any additional information as required by SCE&G. 


Applications for a permit to remove water must be submitted to SCE&G for review. Applicants 


should contact Lake Management for permit applications and additional information. 
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5.0 PERMITTING APPLICATION PROCEDURE 


Requests for permits for docks, access paths, water withdrawals, and shoreline stabilization must 


be submitted to SCE&G's Lake Management Department in writing and on forms provided by 


SCE&G. Information will be furnished to the applicant concerning the requirement for formal 


approval of shoreline requests. For permitting information call or write: 


SCE&G Lake Management Department 
6248 Bush River Road 
Columbia, SC 29212 
803-217-9221 
 
You may also visit the SCE&G website for permitting information: https://www.sceg.com/about-
us/lakes-and-recreation#monticello-par-reservoirs . 
 
5.1 PERMITTING FEES 


SCE&G charges individual processing fees for its efforts in managing various permitting 


activities around the reservoirs. Permit fees are listed below and are due at the time of 


application submission to SCE&G. If an application is denied the permit fee will be returned. 


• Docks       $100 


• Access Paths      $100 


• Water Withdrawals for Residential Irrigation14 $100  


• Shoreline Stabilization    $100 


An annual Administrative Fee may be implemented, as FERC allows SCE&G the right to charge 


a reasonable fee to cover the costs of administering its Shoreline Permitting Program, which adds 


significant management responsibilities and costs to SCE&G’s operation. SCE&G will give 


adequate public notice through appropriate communication avenues before changing the fee 


structure. Failure to comply with this policy may result in the revocation of existing permits, 


fines, or legal action, as well as loss of consideration for future permits. 


                                                 
14 Fees for water withdrawals for commercial applications will be determined in consultation with SCE&G Lake 


Management. 


Commented [AWR7]: Check this website link. 



https://www.sceg.com/about-us/lakes-and-recreation#monticello-par-reservoirs

https://www.sceg.com/about-us/lakes-and-recreation#monticello-par-reservoirs
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5.2 PERMITTING ENFORCEMENT AND VIOLATIONS 


SCE&G will conduct periodic shoreline inspections to ensure compliance with the SMP and 


Permitting Handbook. 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 


Monticello Reservoir 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 its surveys, and urges residents and 


other lake visitors to report what they believe may be unauthorized activity on Monticello and 


Parr reservoirs, the Recreation Lake and other Project property. 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 permits, as well as action to require re-vegetation of the affected area. Removal 


of merchantable timber will require reimbursement to SCE&G subject to valuation of the 


SCE&G Forestry Operations Department. Additional, consequences for violations may include 


loss of consideration for future permits, fines, and/or legal action. 


5.3 MISCELLANEOUS 


• Deeds, permits, or other instruments affecting Project 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 application fees. 


• No vested right or rights enforceable by third parties are created by SCE&G’s Policies or 
Procedures. 
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From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY; Caleb Gaston
(caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Dick Christie (christied@dnr.sc.gov); Fritz
Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov);
Hal Beard (BeardH@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover (gloverjb@dhec.sc.gov); Jordan Johnson;
Karla Reece (Karla.Reece@noaa.gov); Kelly Kirven; Lorianne Riggin (RigginL@dnr.sc.gov); Melanie Olds
(melanie_olds@fws.gov); rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan
(rmahan@sc.rr.com); Robert Stroud (StroudR@dnr.sc.gov); Ron Ahle; Sam Stokes (stokess@dnr.sc.gov);
STUTTS, BRANDON G; Tom McCoy (thomas_mccoy@fws.gov)

Subject: Monticello/Parr Aerial Waterfowl Survey Summary 12-22-16
Date: Tuesday, January 03, 2017 10:10:49 AM
Attachments: Kleinschmidt waterfowl survey summary 12-22-16.pdf

Good morning,
 
Attached is a summary of the aerial waterfowl survey that was conducted at Monticello and Parr
reservoirs by the Savannah River Ecology Laboratory (SREL) on December 22, 2016.  The next survey

is scheduled for January 10th and a summary will be sent out soon after. 
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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Telephone (803) 725-2472 Drawer E 


FAX 803-725-3309    Savannah River Ecology Laboratory Aiken, SC 29802 


Kleinschmidt waterfowl survey of Monticello and Parr reservoirs by Savannah River Ecology 


Laboratory (22 December, 2016) 


In preparation for the planned 20 December, 2016, aerial waterfowl survey of Monticello and Parr 


reservoirs, on 16 December, 2016, SREL’s Carol Eldridge emailed Mr. Greg Douglass, with Virgil 


C. Summer Nuclear Station’s security organization, and indicated the intent to conduct the survey 


on 20 December, but also noted that a forecast of poor weather on that date could result in 


cancellation of the flight. On the morning of 20 December, 2016, inclement weather conditions 


indeed precluded completion of the flight and Carol texted to inform Mr. Douglass of the 


cancellation and that an alternate flight date of 22 December, 2016, would be implemented. On the 


morning of 22 December, 2016, before departing the airport, Carol further communicated with Mr. 


Douglass via phone text, sending a photograph of the aircraft (including tail number) that would be 


used for the surveys.  


On 22 December, 2016, SREL observer Carol Eldridge flew out of Daniel Field (Augusta Aviation, 


Inc.) in Augusta, GA at 10:34 in Cessna N9365H (Pilot Aaron Fiss) and arrived at the southern end 


of the reservoirs at 11:06.  


The survey of Monticello reservoir was from 11:07 to 11:55. On Monticello reservoir, Carol 


recorded 8 mallards, 30 ring-necked ducks, 16 Canada geese, 10 cormorants, 32 common loons, 3 


pied-billed grebes, 17 horned grebes, 832 gulls and/or terns, and 1 red-tailed hawk. There were also 


7 boats on Monticello reservoir. 


The survey of Parr reservoir was from 11:55 to 12:42. On Parr reservoir, including Broad River and 


Enoree Waterfowl Management Areas, Carol recorded 311 mallards (including 300 at Broad River 


WMA and 10 at Enoree WMA), 65 gadwall (including 20 at Broad River WMA and 45 at Enoree 


WMA), 35 blue-winged teal (all at Broad River WMA), 40 northern shovelers (all at Broad River 


WMA), 340 ring-necked ducks (all at Broad River WMA), 40 American coots, 9 cormorants, 2 


common loons, and 71 gulls and/or terns. There were also 4 boats on Parr reservoir. 


Reservoir water conditions during the flight: Parr Shoals reservoir level-264.1 ft.; Monticello 


reservoir level-422.2 ft.  


The aircraft returned to Daniel Field in Augusta, GA at 13:25. 


Contact: Robert A. Kennamer (SREL, Drawer E, Aiken, SC 29802; office: 803-725-0387; 


rkennamer@srel.uga.edu) 



mailto:rkennamer@srel.uga.edu





From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY; Caleb Gaston
(caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Chuck Hightower (hightocw@dhec.sc.gov);
David Eargle (eargleda@dhec.sc.gov); Fritz Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis
(gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover
(gloverjb@dhec.sc.gov); Kelly Kirven; Ley, Amanda; Lorianne Riggin (RigginL@dnr.sc.gov); Malcolm Leaphart
(mwleapjr@att.net); Melanie Olds (melanie_olds@fws.gov); rammarell@scana.com; Randy Mahan
(randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Ron Ahle; Rusty Wenerick
(weneriwr@dhec.sc.gov); Scott Castleberry (castlews@dhec.sc.gov); STUTTS, BRANDON G; Tom McCoy
(thomas_mccoy@fws.gov)

Subject: 2016 West Channel Water Quality Report
Date: Tuesday, January 10, 2017 8:41:30 AM
Attachments: West Channel Water Quality 2016 Final Report .pdf

Good morning,
 
Attached for your record is the final 2016 West Channel Water Quality Report, which was discussed
at the last WQ TWC meeting held on December 14, 2016.  This report will also be available on the
Project website at www.parrfairfieldrelicense.com.
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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WEST CHANNEL WATER QUALITY  
SECOND YEAR STUDY REPORT 


 
PARR HYDROELECTRIC PROJECT 


(FERC NO. 1894) 
 


SOUTH CAROLINA ELECTRIC & GAS COMPANY 
 
 
 


1.0 INTRODUCTION 


South Carolina Electric & Gas Company (SCE&G) is the Licensee for the Parr Hydroelectric 


Project (FERC No. 1894) (Project). SCE&G is currently seeking a new license from the Federal 


Energy Regulatory Commission (FERC), as their current license is set to expire on June 30, 


2020. The Project consists of two developments, the Parr Shoals Development and the Fairfield 


Pumped Storage Development. Parr Reservoir, located in Fairfield and Newberry counties, South 


Carolina, is a 4,400-acre impoundment formed by the Broad River and the Parr Shoals Dam 


(Parr Dam) and serves as the lower reservoir for the Fairfield Pumped Storage Development. 


Monticello Reservoir is a 6,800-acre impoundment formed by a series of four earthen dams, and 


serves as the upper reservoir for the pumped storage development. While the stretch of the Broad 


River downstream of the Parr Dam is not included in the Project Boundary Line (PBL), Project 


operations do influence this area. 


The Project is currently involved in a relicensing process which involves cooperation between 


SCE&G and a variety of stakeholders including state and federal resource agencies, state and 


local government, non-governmental organizations (NGO), and interested individuals. SCE&G 


has established several Technical Working Committees (TWCs) comprised of members from the 


interested stakeholders. A Water Quality TWC was formed to address potential water quality 


issues associated with the Project. During issues scoping, the TWC identified the west channel 


area of the Broad River downstream of the Parr Dam as a potential area for a water quality study. 


The TWC specifically expressed concern about low dissolved oxygen (DO) levels in this area of 


the Broad River during the warmer summer and fall months. 


SCE&G performed initial sampling in the west channel during 2015 and presented that data to 


the Water Quality TWC. The TWC recommended that SCE&G perform additional collections 
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during 2016 to verify some of the high water temperatures and low dissolved oxygen readings 


recorded during late summer of 2015. SCE&G performed collections of water temperature and 


DO during August 2016 to verify baseline conditions and to evaluate how discrete spillway 


releases or pulses through the spillway gates affect water quality in the west channel. The results 


of this study will be used to develop measures for improving water quality in the west channel 


during future operations in the new license. 
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2.0 STUDY AREA 


The Broad River immediately downstream of the Parr Dam is naturally divided by Hampton 


Island, creating an eastern and western channel along the length of the island, which is 


approximately 1.25 miles long. Water temperature and DO were continuously monitored at four 


sites along the western channel: two locations just downstream of the Parr Dam (Upper Site 1 


and Upper Site 2), one location midway down Hampton Island near the Highway 213 bridge 


(Middle West Channel), and one location at the lower extent of the western channel, just 


upstream of the confluence with the Broad River main channel (Lower West Channel). 


Additional water quality sites were also sampled for DO and water temperature periodically 


during the study (YSI-1 through YSI-8). Level logger data were collected at 3 locations in the 


upper west channel (Upper Site 1, Upper Site 2, and Upper Site 3), and stream flow 


measurements were collected at two locations in the upper west channel (Upper Site 1 and Upper 


Site 2). Each of the monitoring sites are shown in Figures 2-1 and 2-2. 
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FIGURE 2-1 UPPER WEST CHANNEL MONITORING SITES   
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FIGURE 2-2 LOWER WEST CHANNEL MONITORING SITES 
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3.0 COLLECTION METHODS 


The TWC requested that water temperature, DO, and water depth/flow be collected during the 


testing period. Water temperature and DO were monitored in the west channel area of the Broad 


River using HOBO U26 Dissolved Oxygen Loggers. The HOBO loggers were attached to floats 


and weights and deployed at the four monitoring sites on August 1, 2016, and retrieved on 


August 29, 2016. The loggers were calibrated according to the manufacturer’s specifications and 


were set to collect temperature and DO data on 15 minute intervals. The logger manufacturer, 


Onset, specifies that the dissolved oxygen monitors have an accuracy of +/- 0.2 mg/L. Data were 


downloaded on a weekly basis using manufacturer’s software and compiled throughout the 


monitoring period.  


Additionally, a calibrated YSI meter was used to collect DO and water temperature 


approximately once a week when data were downloaded from the HOBO loggers at each 


monitoring site and at additional sites in the vicinity of the HOBO loggers. These collections 


were used to verify HOBO logger data. 


Calibrated level loggers were also installed in three locations in the upper west channel area. The 


data collected with these loggers was analyzed to determine how water levels changed in the 


west channel due to spillway leakage, spillway pulsing, and flows from the Parr powerhouse 


tailrace. Stream flow was measured periodically at Upper Site 1 and Upper Site 2 to determine 


stream flow - depth relationship. 


During the collection period, SCE&G released discrete pulses from spillway gates 1 and 2 to 


determine how pulse flows may influence DO and temperature levels at each of the HOBO 


loggers. Unplanned additional spillway flows related to project operations and reservoir 


inventory were also released during the study. Our schedule for testing was as follows: 


August 1, 2016 deploy monitors – baseline data, no pulse 


August 6, 2016 unplanned spill event, approximately 15,000 cfs peak flow 


August 7, 2016 unplanned spill event, approximately 7,500 cfs peak flow 


August 8, 2016 download data, clean, and redeploy monitors – pulse flow  


August 10, 2016 unplanned spill event, approximately 16,500 cfs peak flow 
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August 11, 2016 unplanned spill event, approximately 9,000 cfs peak flow 


August 15, 2016 download data, clean, and redeploy monitors – pulse flow 


August 18, 2016 pulse flow 


August 22, 2016 download data, clean, and redeploy monitors – baseline data no pulse 


August 29, 2016 download data – remove all monitors 


3.1 PULSE FLOWS 


The pulse flows consisted of discrete releases through spillway gates 1 and 2 for approximately 3 


hours. The spills were targeted to release 24 acre-feet of water into the West Channel. Table 3-1 


contains specific information of each release. 


TABLE 3-1 SPILLWAY PULSE FLOW RELEASES 


Date Release Time Volume (acre-feet) 


8/8/2016 0920-1220 24.33 


8/15/2016 0800-1045 24.69 


8/18/2016 0830-1130 22.22 
 


TABLE 3-2 UNPLANNED SPILLWAY RELEASE FLOW 


Date Release Time Peak Flow (cfs) 
8/06-8/07 2016 1000-0745 15,100 
8/07-8/08 2016 1600-0445 7,420 
8/10-8/11 2016 0700-0130 16,600 


8/11/2016 0930-1800 9,220 


3.2 STREAM FLOW DATA COLLECTIONS 


During installation of the stream monitors, field personnel noticed that stream flow from the 


tailrace area was passing into the west channel. Flows from the tailrace could affect DO and 


temperature levels in the west channel; therefore, Parr tailrace elevation was compared to level 


logger information to determine how streamflow in the two areas may be connected. Using 


standard USGS stream gaging methods, field crews measured streamflow at Sites 1 and 2 in the 


Upper West channel to establish a stage-discharge relationship. 
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4.0 RESULTS 


There was a positive relationship between streamflow (turbines and/or spillway) and water levels 


in the west channel (Figure 4-1). Further, Parr tailrace elevations mirrored west channel water 


levels, suggesting some water released from the powerhouse flows laterally into the west channel 


and affects water levels in this reach. This relationship is depicted in Table 4-1, which shows 


stage-discharge estimates (based on Figure 4-1) for the tailrace and level loggers located at sites 


1 and 2 in the upper west channel. As water levels in tailrace increase (i.e. discharge from the 


powerhouse increases), higher flows are observed in the west channel. 


 


 


FIGURE 4-1 STREAM FLOW DATA FOR LEVEL LOGGER 1 AND 2 LOCATIONS 
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FIGURE 4-2 STREAM FLOW DATA FOR LEVEL LOGGER 1, 2, AND 3 LOCATIONS 
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TABLE 4-1  STREAM FLOW DATA FOR UPPER SITE 1 AND UPPER SITE 2 


SITE 1 
FLOW (CFS) LEVEL LOGGER DEPTH (FT) TAILWATER ELEV. (FT) 


16 1.13 221.34 
20 1.15 221.70 
40 1.25 221.85 
60 1.35 222.00 
80 1.45 222.10 
89 1.50 222.20 


 
SITE 2 


FLOW (CFS) LEVEL LOGGER DEPTH (FT) TAILWATER ELEV. (FT) 
3 0.88 221.36 
20 1.00 221.60 
40 1.15 221.70 
60 1.30 221.80 
80 1.45 221.95 
100 1.60 222.00 


4.1 DISSOLVED OXYGEN AND TEMPERATURE DATA  


A summary of DO data collected during August is included in the following sections.  


August 1-7, 2016 


During the week of August 1-7, DO levels briefly dropped below 4 mg/L at the Middle West 


Channel Site, but DO levels greater than the DHEC standard of 4 mg/L (SCDHEC 2012) were 


observed for most sampling days at all 4 sites. Field crews noted considerable debris had 


accumulated around the Middle West Channel HOBO logger during the 8/8 download. The 


accumulation of debris around the logger could have caused the extremely low DO readings by 


the logger, which would not be representative of true river conditions. Diel fluctuations in both 


temperature and DO levels were observed. This week did not contain any planned pulse, but an 


unplanned operational spill of approximately 15,000 cfs (peak flow) occurred on August 6 and 


an unplanned operational spill of approximately 7,500 cfs peak flow occurred on August 7. 


These spill events did not appear to influence DO levels at the Upper or Lower Sites during or 


after the spills. The Middle Site DO levels appear to have improved with the large spill (Figure 


4-3). Minimum and maximum DO and temperatures for each collection site are presented in 


Table 4-2. Upper Site 2 is a shallow side channel and appears to experience the largest diel 


swings. DO and temperature collected by YSI are presented in Table 4-3. Comparisons of DO 
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and temperature data collected via HOBO and YSI are presented in Table 4-4 and verify the 


accuracy of the HOBO collections. 


 


 


FIGURE 4-3 DISSOLVED OXYGEN AT THE UPPER, MIDDLE, AND LOWER WEST CHANNEL 
LOCATIONS – AUGUST 1-7 


0


4


8


12


16


20


24


75


80


85


90


95


100


DO
 (m


g/
L)


Te
m


p 
°F


Date


Upper West Channel Site 1: August 1-7


Temp °F DO mg/L 4 mg/L Pulse


0


4


8


12


16


20


24


75


80


85


90


95


100


DO
 (m


g/
L)


Te
m


p 
°F


Date


Upper West Channel Site 2: August 1-7


Temp °F DO mg/L 4 mg/L Pulse







 


 


JANUARY 2017 - 12 -  


 


 


(CONTINUED) 
FIGURE 4-3 DISSOLVED OXYGEN AT THE UPPER, MIDDLE, AND LOWER WEST CHANNEL 


LOCATIONS – AUGUST 1-7  
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TABLE 4-2 MAXIMUM, MINIMUM, AND AVERAGE TEMPERATURES AND DISSOLVED 
OXYGEN FOR AUGUST 1-7, 2016  


AUGUST 1-7, 2016 
  TEMPERATURE (°F) DISSOLVED OXYGEN (MG/L) 
  MAX MIN AVG MAX MIN AVG 
Upper West Site 1 90.86 84.56 86.66 7.97 3.94 6.03 
Upper West Site 2 95.14 82.04 86.84 13.99 3.79 7.34 
Middle West 92.80 83.44 86.60 10.94 0.00 6.04 
Lower West 91.47 84.56 87.26 10.59 4.45 7.91 


 


TABLE 4-3 YSI SPOT MEASUREMENTS FOR AUGUST 1, 2016 


Location Time 
YSI 


DO (mg/L) 
YSI 


Temp (°F) 
YSI 1 0800 4.59 84.6 
YSI 2 0815 5.19 85.3 
YSI 3 0840 5.60 85.3 
YSI 4 0847 5.73 86.0 
YSI 5 0855 5.72 86.0 
YSI 6 0858 5.24 85.8 
YSI 7 0905 5.95 85.1 
YSI 8 n/a n/a n/a 
Middle West Channel 1100 6.50 86.9 
Lower West Channel 1130 6.36 87.1 


 


TABLE 4-4  YSI DO VERIFICATION FOR AUGUST 1, 2016 


Location Time 
YSI DO 
(mg/L) 


YSI Temp 
(°F) 


HOBO DO 
(mg/L) 


HOBO Temp 
(°F) 


YSI 2 0815 5.19 85.3 6.03* 85.17* 
YSI 7 0905 5.95 85.1 ** ** 
Middle West Channel 1100 6.50 86.9 6.63 87.40 
Lower West Channel 1130 6.36 87.1 6.77 88.38 


* First HOBO data point taken at 0845 
** HOBO deployed on 8/3/16 
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August 8-14, 2016 


During the week of August 8-14, DO levels briefly dropped below 4 mg/L during one day at 


Upper Site 2, but DO levels greater than 4 mg/L were observed during all other sampling days at 


all sampling sites. Diel fluctuations in both temperature and DO levels were observed at all sites 


(Figure 4-4). Minimum and maximum DO and temperatures for each collection site are 


presented in Table 4-5. Upper Site 2 again experienced the largest diel swings. There was a pulse 


of approximately 24 acre feet on August 8. DO and temperature collected by YSI prior to and 


during the planned pulse are presented in Table 4-6. These data show that the planned pulse 


provided a slight increase in DO during the pulse. There were also unplanned spills of 16,500 cfs 


peak flow on August 10 and 9,000 cfs peak flow on August 11. None of the spill events appeared 


to significantly affect DO readings in the west channel. However, these unplanned spills would 


have provided some flushing of the west channel and could have helped to improve overall water 


quality. A comparison of YSI and HOBO readings again showed that the HOBO’s were 


collecting accurate data (Table 4-7). 
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FIGURE 4-4 DISSOLVED OXYGEN AT THE UPPER, MIDDLE, AND LOWER WEST CHANNEL 
LOCATIONS - AUGUST 8-14, 2016 
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(CONTINUED) 
FIGURE 4-4 DISSOLVED OXYGEN AT THE UPPER, MIDDLE, AND LOWER WEST CHANNEL 


LOCATIONS – AUGUST 8-14, 2016 
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TABLE 4-5 MAXIMUM, MINIMUM, AND AVERAGE TEMPERATURES AND DISSOLVED 
OXYGEN FOR AUGUST 8-14, 2016 


AUGUST 8-14, 2016 


  TEMPERATURE (°F) DISSOLVED OXYGEN (MG/L) 


  MAX MIN AVG MAX MIN AVG 


Upper West Site 1 87.91 83.84 85.97 7.97 4.58 6.20 


Upper West Site 2 90.68 80.67 85.85 8.90 2.89 6.46 


Middle West 92.62 82.83 86.41 11.68 3.91 7.28 


Lower West 90.90 83.66 86.70 10.86 4.93 7.75 
 


TABLE 4-6 YSI SPOT MEASUREMENTS FOR AUGUST 8, 2016 


  PRE-PULSE DURING PULSE 


LOCATION DO (mg/L) Temp (°F) Time DO (mg/L) Temp (°F) Time 


YSI 1 5.49 85.1 0850 7.26 85.8 1100 


YSI 2 5.11 85.3 0853 7.12 85.6 1028 


YSI 3 5.24 85.5 0903 7.11 85.5 1031 


YSI 4 4.80 85.6 0906 7.12 85.5 1033 


YSI 5 4.91 85.8 0910 7.19 85.6 1036 


YSI 6 5.13 85.8 0913 6.58 86.0 1038 


YSI 7 6.49 86.0 0919 5.65 86.4 1041 


YSI 8 6.26 86.4 0935 6.61 87.3 1046 


Middle West Channel (Bridge) n/a n/a n/a 6.42 84.9 1130 


Lower West Channel n/a n/a n/a 7.21 86.4 1149 


 


TABLE 4-7 YSI DO VERIFICATION FOR AUGUST 8, 2016  


Location Time 
YSI DO 
(mg/L) 


YSI Temp 
(°F) 


HOBO DO 
(mg/L) 


HOBO Temp 
(°F) 


YSI 2 0853 5.11 85.3 5.59 85.06 


YSI 7 0919 6.49 86.0 6.81 85.35 


Middle West Channel 1130 6.42 84.9 6.80 83.77 


Lower West Channel 1149 7.21 86.4 7.45 86.36 
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August 15-21, 2016 


During the week of August 15-21, DO levels below 4 mg/L were observed at several sites over 


several days, but never remained below 4 mg/L for more than several hours. Diel fluctuations in 


both temperature and DO levels were observed at all sites (Figure 4-5). Minimum and maximum 


DO and temperatures for each collection site are presented in Table 4-8. Upper Site 2 again 


experienced the largest diel swings. There were pulse flows of approximately 25 acre feet on 


8/15 and 8/18. Both of the spill events appeared to have positive effects on DO levels in the 


Upper and Middle Sites. DO and temperature collected by YSI prior to and during the planned 


pulse are presented in Table 4-9. These data show that the planned pulse provided a slight 


increase in DO during the pulse. No unplanned spills occurred during the week. Comparison of 


the YSI readings and the HOBO logger data again showed that the HOBO’s were collecting 


accurate data. 
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FIGURE 4-5 DISSOLVED OXYGEN AT THE UPPER, MIDDLE, AND LOWER WEST CHANNEL 
LOCATIONS - AUGUST 15-21, 2016 
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(CONTINUED) 
FIGURE 4-5 DISSOLVED OXYGEN AT THE UPPER, MIDDLE, AND LOWER WEST CHANNEL 


LOCATIONS – AUGUST 15-21, 2016 
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TABLE 4-8 MAXIMUM, MINIMUM, AND AVERAGE TEMPERATURES AND DISSOLVED 
OXYGEN FOR AUGUST 15-21, 2016 


AUGUST 15-21, 2016 
  TEMPERATURE (°F) DISSOLVED OXYGEN (MG/L) 
  MAX MIN AVG MAX MIN AVG 
Upper West Site 1 92.37 84.02 86.97 12.30 3.12 6.38 
Upper West Site 2 96.58 80.96 86.87 15.61 1.15 7.19 
Middle West 93.78 83.01 86.82 14.74 3.18 8.13 
Lower West 92.62 84.67 87.84 13.23 4.72 9.24 


 
TABLE 4-9 YSI SPOT MEASUREMENTS FOR AUGUST 15, 2016 


  PRE-PULSE DURING PULSE 
LOCATION DO (mg/L) Temp (°F) Time DO (mg/L) Temp (°F) Time 


YSI 1 5.40 85.5 0747 8.36 86.7 1023 
YSI 2 5.50 86.0 0753 8.15 86.5 1020 
YSI 3 5.45 86.1 0800 8.13 86.4 1017 
YSI 4 5.44 86.1 0807 8.17 86.6 1015 
YSI 5 5.44 86.1 0810 6.91 86.9 1013 
YSI 6 5.31 85.6 0812 6.75 87.0 1011 
YSI 7 6.59 85.7 0816 7.92 87.1 1000 
YSI 8 5.91 85.9 0821 7.60 87.2 1008 
Middle West Channel (Bridge) n/a n/a n/a 8.00 86.7   
Lower West Channel n/a n/a n/a 6.57 86.0   


 


TABLE 4-10  YSI DO VERIFICATION FOR AUGUST 15, 2016  


Location Time 
YSI DO 
(mg/L) 


YSI Temp 
(°F) 


HOBO DO 
(mg/L) 


HOBO Temp 
(°F) 


YSI 2 0753 5.50 86.0 5.33 85.71 
YSI 7 0816 6.59 85.7 6.00 85.35 
Middle West Channel   8.00 86.7 8.29 86.36 
Lower West Channel   6.57 86.0 7.07 86.43 


* Middle and Lower times estimated to be 1130 and 1200 
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August 22-29, 2016 


During the week of August 22-29, there were no planned or un-planned spillway releases. There 


were a few DO excursions at the Upper Site 1, Middle, and Lower sites during the week (Figure 


4-6). The largest diel fluctuations were observed at Upper Site 2, with DO levels dropping below 


4 mg/L and rising up to 21.73 mg/L during a single 24-hour period (Table 4-11). DO and 


temperature data collected by YSI verified these DO spikes (Table 4-12). This increase in diel 


fluctuation is likely the result of low flows (no pulse & reduced generation) during the week and 


a rapid increase of vegetation at the two Upper Sites. Field crews noted a very large increase in 


the abundance of aquatic vegetation (Hydrilla and Spirogyra) during this last week of testing 


throughout the upper reach of the west channel (Photo 4-1; Photo 4-2).  
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FIGURE 4-6 DISSOLVED OXYGEN AT THE UPPER, MIDDLE, AND LOWER WEST CHANNEL 


LOCATIONS - AUGUST 22-29, 2016 
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(CONTINUED) 
FIGURE 4-6 DISSOLVED OXYGEN AT THE UPPER, MIDDLE, AND LOWER WEST CHANNEL 


LOCATIONS - AUGUST 22-29, 2016 
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TABLE 4-11 MAXIMUM, MINIMUM, AND AVERAGE TEMPERATURES AND DISSOLVED 
OXYGEN FOR AUGUST 22-29, 2016 


AUGUST 22-29, 2016 
  TEMPERATURE (°F) DISSOLVED OXYGEN (MG/L) 
  MAX MIN AVG MAX MIN AVG 
Upper West Site 1 92.73 82.54 86.41 12.11 3.60 6.68 
Upper West Site 2 95.72 77.90 85.37 21.73 0.95 7.90 
Middle West 89.89 82.62 86.24 15.91 3.37 9.00 
Lower West 90.25 83.34 86.73 14.81 5.54 9.64 


 


TABLE 4-12 YSI SPOT MEASUREMENTS FOR AUGUST 22 & 29, 2016 


  August 22, 2016 August 29, 2019 
Location DO (mg/L) Temp (°F) Time DO (mg/L) Temp (°F) Time 


YSI 1 8.58 83.7 0950     
YSI 2 7.18 83.8 0954 9.26 86.0 1124 
YSI 3 6.97 83.8 1002 7.70 85.1 1037 
YSI 4 6.34 84.4 1004 8.68 86.2 1114 
YSI 5 7.13 84.0 1006 9.06 85.6 1111 
YSI 6 12.80 83.7 1046 13.60 84.9 1109 
YSI 7 12.97 81.5 1013 15.05 83.7 1057 
YSI 8 8.13 81.3 1026 11.22 83.5 1047 
Middle West Channel (Bridge) 7.18 84.7 1115 7.69 84.2 0925 
Lower West Channel 0.42 85.6 1133 6.70 83.8 0940 


 


TABLE 4-13  YSI DO VERIFICATION FOR AUGUST 22, 2016  


Location Time 
YSI DO 
(mg/L) 


YSI Temp 
(°F) 


HOBO DO 
(mg/L) 


HOBO Temp 
(°F) 


YSI 2 0954 7.18 83.8 6.94 82.8 
YSI 7 1013 12.97 81.5 12.04 81.18 
Middle West Channel 1115 7.18 84.7 7.2 85.32 
Lower West Channel 1133 10.10 85.6 9.57 85.32 


 


TABLE 4-14  YSI DO VERIFICATION FOR AUGUST 29, 2016  


Location Time 
YSI DO 
(mg/L) 


YSI Temp 
(°F) 


HOBO DO 
(mg/L) 


HOBO Temp 
(°F) 


YSI 2 1124 9.26 86.0 8.78 85.64 
YSI 7 1057 15.05 83.7 6.84 82.22 
Middle West Channel 0925 7.69 84.2 7.75 84.38 
Lower West Channel 0940 6.70 83.8 6.12 83.8 
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PHOTO 4-1 UPPER REACH OF THE WEST CHANNEL (NOTE MULTIPLE POCKETS OF 


AQUATIC VEGETATION) 
 


 
PHOTO 4-2 HYDRILLA AND SPIROGYRA IN THE UPPER REACH OF THE WEST CHANNEL 
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Comparison of 2015 and 2016 August Data 


The 2015 report noted that the HOBO monitor in the Upper West Channel was frequently fouled 


by vegetation wrapping around the monitors and proposed that this fouling resulted in erroneous 


data collections. During 2016, the HOBO monitors were checked weekly and remained free of 


vegetation fouling. 


The Upper West Channel 2015 data experienced large diel fluctuations for the entire month, with 


DO ranging from highs up to approximately 21 mg/L down to DO levels at or near 0 mg/L. The 


Upper Site 1 – 2016 data did not show these drastic swings and rarely documented DO below 4 


mg/L. The Upper Site 2 – 2016 data was similar to the 2015 DO observations only during the 


latter part of the month when no pulsing flows were experienced. Upper Site 2 also had an 


abundance of aquatic vegetation throughout the study period and likely influenced the diel shifts 


observed during the last week of August 2016. The 2016 data showed that the Upper West 


Channel sites do not all experience DO levels consistently below 4 mg/L. The 2016 test also 


showed that pulsing spillway flows periodically during the summer improve DO levels in the 


Upper West Channel area. 


 


FIGURE 4-7  DISSOLVED OXYGEN AT THE UPPER WEST CHANNEL LOCATIONS - AUGUST 
2015 AND 2016 
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Daily maximum DO levels in the Middle West Channel were higher in 2016 than in 2015. Diel 


fluctuations were also more pronounced in 2016. However, lower DO levels occurred during 


2015 for most days in August. Diel fluctuations became more pronounced in 2016 towards the 


end of August (at the same time that the abundance of aquatic vegetation increased), whereas the 


fluctuations in 2015 remained relatively constant. It is likely that checking and cleaning the 


HOBO loggers weekly during 2016 resulted in better data. It appears that the spillway flows 


(both planned and unplanned) helped to increase the observed DO levels in 2016. 


 
 


 


FIGURE 4-8 DISSOLVED OXYGEN AT THE MIDDLE WEST CHANNEL LOCATION - AUGUST 
2015 AND 2016 


 


DO levels were generally higher in 2016 than in 2015 at the lowest reach. Both years 


experienced diel fluctuations, with DO levels in 2015 reaching overall lower levels than those 


observed during 2016. The Lower West Channel site appears to be most affected by turbine 


operations as river flows back up into this area. DO levels for both of the years rarely dropped 


below 4 mg/L and this site should continue to meet DO standards in the future. 
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FIGURE 4-9 DISSOLVED OXYGEN AT THE LOWER WEST CHANNEL LOCATION - AUGUST 2015 
AND 2016 
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5.0 DISCUSSION 


DO levels generally remained above the DHEC standard of 4 mg/L (SCDHEC 2012) during 


2016, with diel fluctuations in both temperature and DO occurring throughout the study. Greater 


fluctuations in DO were observed later in the month as aquatic vegetation increased and spillway 


flows were curtailed. Unlike the original 2015 study, where equipment was continually fouled by 


aquatic vegetation, equipment during this 2016 study was kept clean, suggesting that the results 


of this study offer more accurate readings for DO experienced in the west channel during the late 


summer period. 


DO levels in 2016 were generally greater than those observed during 2015, reaching higher 


levels, and not reaching minimum levels observed during 2015. Equipment was kept clean in 


2016 through frequent site visits, and by placing equipment in locations where fouling was less 


likely to occur. Conversely, equipment in 2015 had spirogyra wrapped around it on several 


occasions, which likely affected those results. DO levels in the upper and middle west channel 


did experience increased daily spikes in DO levels as August progressed, which may be due to 


the increased amount of aquatic vegetation that was observed during the latter half of 2016. 


While some vegetation, particularly spirogyra, was observed during 2015, an abundance of 


Hydrilla was observed during 2016. Hydrilla was not observed during the 2015 study and is a 


new exotic species for the area that will influence the west channel habitat conditions in the 


future. Further, the large unplanned spillway releases that occurred early in the 2016 study may 


have influenced the study results by retarding the dominance of aquatic vegetation in the west 


channel.  


Overall, water quality in the west channel seems to be most impacted during the later summer 


months, when stream flows are typically lower, temperatures are warmer, and vegetation growth 


is at a higher level. The planned smaller spillway pulses appeared to have had a positive effect on 


DO levels in the west channel, as observed DO levels were measurably increased with each of 


the planned pulse events. The pulses of approximately 25 acre-feet, in combination with the 


unplanned spills, were able to maintain higher levels of water quality in the West channel. 
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The study also determined that water levels in the west channel are strongly influenced by flows 


from the powerhouse and indicate that tailrace flows enter the west channel. An increase in the 


amount of water passing through the powerhouse will increase the amount of water in the west 


channel and should help to improve DO levels in the west channel. 


It is possible that the higher DO levels observed during 2016 were a result of both the flows to 


the west channel from the tailrace combined with periodic spills of approximately 25 acre feet. 


More data over several years may be needed to fine tune the frequency and amount of spills that 


are needed to boost west channel DO levels during the late summer. 
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From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY; Caleb Gaston
(caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Dick Christie (christied@dnr.sc.gov); Fritz
Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov);
Hal Beard (BeardH@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover (gloverjb@dhec.sc.gov); Jordan Johnson;
Karla Reece (Karla.Reece@noaa.gov); Kelly Kirven; Lorianne Riggin (RigginL@dnr.sc.gov); Melanie Olds
(melanie_olds@fws.gov); rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan
(rmahan@sc.rr.com); Robert Stroud (StroudR@dnr.sc.gov); Ron Ahle; Sam Stokes (stokess@dnr.sc.gov);
STUTTS, BRANDON G; Tom McCoy (thomas_mccoy@fws.gov)

Subject: Monticello/Parr Aerial Waterfowl Survey Summary 1-10-17
Date: Wednesday, January 11, 2017 1:16:07 PM
Attachments: Kleinschmidt waterfowl survey summary 1-10-17.pdf

Good afternoon,
 
Attached is a summary of the aerial waterfowl survey that was conducted at Monticello and Parr
reservoirs by the Savannah River Ecology Laboratory (SREL) on January 10, 2017.  The next survey is
scheduled for late January and a summary will be sent out soon after.
 
Thanks!
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com

 

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=7d6a6677405a42d0a085747ee072a301-Kelly Mille
mailto:PellettC@dnr.sc.gov
mailto:Alison.Jakupca@KleinschmidtGroup.com
mailto:BARGENTIERI@scana.com
mailto:marshallb@dnr.sc.gov
mailto:marshallb@dnr.sc.gov
mailto:CRK@congareeriverkeeper.org
mailto:Amy.Bresnahan@scana.com
mailto:caleb.gaston@scana.com
mailto:caleb.gaston@scana.com
mailto:altmankc@dhec.sc.gov
mailto:christied@dnr.sc.gov
mailto:Fritz.Rohde@noaa.gov
mailto:Fritz.Rohde@noaa.gov
mailto:gjobsis@americanrivers.org
mailto:mixong@dnr.sc.gov
mailto:BeardH@dnr.sc.gov
mailto:Henry.Mealing@KleinschmidtGroup.com
mailto:Jay.Maher@KleinschmidtGroup.com
mailto:gloverjb@dhec.sc.gov
mailto:Jordan.Johnson@KleinschmidtGroup.com
mailto:Karla.Reece@noaa.gov
mailto:Kelly.Kirven@KleinschmidtGroup.com
mailto:RigginL@dnr.sc.gov
mailto:melanie_olds@fws.gov
mailto:melanie_olds@fws.gov
mailto:rammarell@scana.com
mailto:randolph.mahan@scana.com
mailto:rmahan@sc.rr.com
mailto:rmahan@sc.rr.com
mailto:StroudR@dnr.sc.gov
mailto:AhleR@dnr.sc.gov
mailto:stokess@dnr.sc.gov
mailto:BSTUTTS@scana.com
mailto:thomas_mccoy@fws.gov
http://www.kleinschmidtusa.com/



Telephone (803) 725-2472 Drawer E 


FAX 803-725-3309    Savannah River Ecology Laboratory Aiken, SC 29802 


Kleinschmidt waterfowl survey of Monticello and Parr reservoirs by Savannah River Ecology 


Laboratory (10 January, 2017) 


In preparation for the 10 January, 2017 aerial waterfowl survey of Monticello and Parr reservoirs, 


on 6 January, 2017 SREL’s Carol Eldridge emailed Mr. Greg Douglass, with Virgil C. Summer 


Nuclear Station’s security organization, and indicated that SREL would be conducting low-altitude 


aerial surveys for waterfowl over Monticello and Parr Reservoirs. On the morning of 10 January, 


2017, before departing the airport, Carol further communicated with Mr. Douglass via phone text, 


describing (with picture) the aircraft (including tail number) that would be used for the surveys.  


On 10 January, 2017, SREL observer Carol Eldridge flew out of Daniel Field (Augusta Aviation, 


Inc.) in Augusta, GA at 10:18 in Cessna N9365H (Pilot Aaron Fiss) and arrived at the southern end 


of the reservoirs at 10:50. 


The survey of Monticello reservoir was from 10:51 to 11:39. On Monticello reservoir, Carol 


recorded 5 wood ducks, 9 mallards, 10 blue-winged teal, 30 ring-necked ducks, 175 lesser scaup, 6 


buffleheads, 5 hooded mergansers, 61 Canada geese, 30 American coots, 118 cormorants, 84 


common loons, 15 pied-billed grebes, 35 horned grebes, 902 gulls and/or terns, and 3 bald eagles (2 


immatures and 1 adult). There were also 4 boats on Monticello reservoir. 


The survey of Parr reservoir was from 11:39 to 12:25. On Parr reservoir, including Broad River and 


Enoree Waterfowl Management Areas, Carol recorded 18 wood ducks (8 at Enoree WMA and 10 at 


Broad River WMA), 360 mallards (100 at Enoree and 235 at Broad River WMA), 165 gadwall (100 


at Enoree WMA and 65 at Broad River WMA), 35 ring-necked ducks (all at Broad River WMA), 2 


Canada geese, 156 cormorants, 172 gulls and/or terns, and 1 adult bald eagle. There was also 1 


barge on Parr reservoir. 


Reservoir water conditions during the flight: Parr Shoals reservoir level-263.6 ft.; Monticello 


reservoir level-422.8 ft.  


The aircraft returned to Daniel Field in Augusta, GA at 13:14. 


Contact: Robert A. Kennamer (SREL, Drawer E, Aiken, SC 29802; office: 803-725-0387; 


rkennamer@srel.uga.edu) 



mailto:rkennamer@srel.uga.edu





From: Gerrit Jobsis
To: Kelly Kirven; Bill Marshall (marshallb@dnr.sc.gov); Dick Christie (christied@dnr.sc.gov); Richard Christie; John

Fantry (john@Fantrylaw.com)
Cc: ARGENTIERI, WILLIAM R; rammarell@scana.com; btrump@scana.com; STUTTS, BRANDON G; Caleb Gaston

(caleb.gaston@scana.com); randy mahan (rmahan@sc.rr.com); randolph.mahan@scana.com; Dan Adams
(John.Adams@scana.com); Brandon McCartha (Brandon.McCartha@scana.com); tboozer@scana.com; Henry
Mealing; Alison Jakupca

Subject: RE: Draft Recreation TWC Meeting Notes - 1/4/17
Date: Thursday, January 19, 2017 10:24:00 AM

Thanks Kelly. I agree that your notes accurately reflect the points made by American Rivers. 
 
While it may be accurate that the DNR stated a scenario where the Hwy 34 and Enoree River access
facilities may be improved at different times, American Rivers does not support doing these
separately.  We believe it is very reasonable to have both done within the first 2 years since the
Enoree River access is a relatively small project and should be combined with the Hwy 34 access.
 
Gerrit
 
_____________________________________________
Gerrit Jöbsis, American Rivers
Senior Director, Conservation Programs
215 Pickens Street
Columbia, SC 29205
(O) 803.771.7114     (C) 803.546.7926

 
Outside magazine named American Rivers one of the best groups to support in 2017. Donate today
at www.AmericanRivers.org/Donate

 

From: Kelly Kirven [mailto:Kelly.Kirven@KleinschmidtGroup.com] 
Sent: Thursday, January 19, 2017 9:57 AM
To: Bill Marshall (marshallb@dnr.sc.gov); Dick Christie (christied@dnr.sc.gov); Richard Christie; Gerrit
Jobsis; John Fantry (john@Fantrylaw.com)
Cc: ARGENTIERI, WILLIAM R; rammarell@scana.com; btrump@scana.com; STUTTS, BRANDON G; Caleb
Gaston (caleb.gaston@scana.com); randy mahan (rmahan@sc.rr.com); randolph.mahan@scana.com;
Dan Adams (John.Adams@scana.com); Brandon McCartha (Brandon.McCartha@scana.com);
tboozer@scana.com; Henry Mealing; Alison Jakupca; Kelly Kirven
Subject: Draft Recreation TWC Meeting Notes - 1/4/17
 
Good morning,
 
Attached are the notes from the Recreation TWC meeting held on January 4, 2017.  Please review

and submit any comments or edits to me by Thursday, February 2nd.
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator
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From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); Brandon McCartha
(Brandon.McCartha@scana.com); BRESNAHAN, AMY; btrump@scana.com; Caleb Gaston
(caleb.gaston@scana.com); Charlene Coleman (cheetahtrk@yahoo.com); Chuck Hightower
(hightocw@dhec.sc.gov); Dan Adams (John.Adams@scana.com); Dick Christie (dchristie@comporium.net); Edye
Joyner; Erich Miarka (erich.miarka@gillscreekwatershed.org); Frank_Henning@nps.gov; Fritz Rohde
(Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov); Henry
Mealing; J. Hagood Hamilton Jr. (jhamilton@scana.com); Jay Maher; Jeff Carter (jmcarter00@sc.rr.com); Joe
Wojcicki; John Fantry (john@Fantrylaw.com); Jon Durham (jondurham@bellsouth.net); Karen Swank Kustafik
(kakustafik@columbiasc.net); Kelly Kirven; Lorianne Riggin (RigginL@dnr.sc.gov); Malcolm Leaphart
(mwleapjr@att.net); Mark Davis; Merrill McGregor (merrillm@scccl.org); Pace Wilber (Pace.Wilber@noaa.gov);
rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Robert
Stroud (StroudR@dnr.sc.gov); Rusty Wenerick (weneriwr@dhec.sc.gov); STUTTS, BRANDON G;
tboozer@scana.com; Wayne and Ginny Boland (wayneboland@bellsouth.net); William Hendrix
(HendrixWB@dot.state.sc.us); Corbin Johnson (Corbin.Johnson@scana.com); Alison Jakupca; Chad Altman
(altmankc@dhec.sc.gov); Chris Johnston (JohnstonWC@gmail.com); David Eargle (eargleda@dhec.sc.gov); Dick
Christie (christied@dnr.sc.gov); Hal Beard (BeardH@dnr.sc.gov); Henry Mealing; Jim Glover
(gloverjb@dhec.sc.gov); Kelly Kirven; Mark Caldwell (mark_caldwell@fws.gov); Mel Jenkins
(greenpalmetto@yahoo.com); Melanie Olds (melanie_olds@fws.gov); Ron Ahle; Sam Stokes
(stokess@dnr.sc.gov); Scott Castleberry (castlews@dhec.sc.gov); Scott Harder; Tom McCoy
(thomas_mccoy@fws.gov); Ley, Amanda; Alison Jakupca; Henry Mealing; Jay Maher; Jordan Johnson; Karla
Reece (Karla.Reece@noaa.gov); Kelly Kirven; Brandon Kulik; Bret Hoffman; Bruce Halverson

Subject: Doodle Poll - Parr Project Protection, Mitigation & Enhancement Measures Meeting
Date: Friday, January 20, 2017 12:56:13 PM

Good afternoon,
 
As we approach the end of relicensing for the Parr Hydroelectric Project, SCE&G has developed a list
of Protection, Mitigation, and Enhancement (PM&E) measures that will be included in the License
Application.  We would like to share and discuss those measures with you in an open forum.  To
accomplish that, we have identified several dates in March when we would like to hold a “two-day”
meeting for discussions.  We will send out a meeting agenda with a list of the issues/PM&E measures
in the order we plan to discuss them.  We will attempt to discuss all of the measures in one day, but
we may have to extend into a second day to complete discussions.  Please follow the link below to
indicate which days work best for you to meet.
 
http://doodle.com/poll/ps7xupfarnbaag3s
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY; Caleb Gaston
(caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Dick Christie (christied@dnr.sc.gov); Fritz
Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov);
Hal Beard (BeardH@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover (gloverjb@dhec.sc.gov); Jordan Johnson;
Karla Reece (Karla.Reece@noaa.gov); Kelly Kirven; Lorianne Riggin (RigginL@dnr.sc.gov); Melanie Olds
(melanie_olds@fws.gov); rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan
(rmahan@sc.rr.com); Robert Stroud (StroudR@dnr.sc.gov); Ron Ahle; Sam Stokes (stokess@dnr.sc.gov);
STUTTS, BRANDON G; Tom McCoy (thomas_mccoy@fws.gov)

Subject: Monticello/Parr Aerial Waterfowl Survey Summary 1-24-17
Date: Wednesday, January 25, 2017 4:02:50 PM
Attachments: Kleinschmidt waterfowl survey summary 1-24-17.pdf

Good afternoon,
 
Attached is a summary of the aerial waterfowl survey that was conducted at Monticello and Parr
reservoirs by the Savannah River Ecology Laboratory (SREL) on January 24, 2017.  The next survey is
scheduled for early February and a summary will be sent out soon after.
 
Thanks!
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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Telephone (803) 725-2472  Drawer E 


FAX 803-725-3309    Savannah River Ecology Laboratory Aiken, SC 29802 


Kleinschmidt waterfowl survey of Monticello and Parr reservoirs by Savannah River Ecology 


Laboratory (24 January, 2017) 


In preparation for the 24 January, 2017 aerial waterfowl survey of Monticello and Parr reservoirs, 


on 23 January, 2017 SREL’s Carol Eldridge emailed Mr. Greg Douglass, with Virgil C. Summer 


Nuclear Station’s security organization, and indicated that SREL would be conducting low-altitude 


aerial surveys for waterfowl over Monticello and Parr Reservoirs. On the morning of 24 January, 


2017, before departing the airport, Carol further communicated with Mr. Douglass via phone text, 


describing (with picture) the aircraft (including tail number) that would be used for the surveys.  


On 24 January, 2017, SREL observer Carol Eldridge flew out of Daniel Field (Augusta Aviation, 


Inc.) in Augusta, GA at 10:08 in Cessna N9365H (Pilot Aaron Fiss) and arrived at the southern end 


of the reservoirs at 10:52. 


The survey of Monticello reservoir was from 10:53 to 11:39. On Monticello reservoir, Carol 


recorded 2 wood ducks, 8 mallards, 5 blue-winged teal, 8 hooded mergansers, 202 Canada geese, 46 


cormorants, 40 common loons, 13 pied-billed grebes, 15 horned grebes, and 352 gulls and/or terns. 


There were also 4 boats on Monticello reservoir. 


The survey of Parr reservoir was from 11:40 to 12:18. On Parr reservoir, including Broad River and 


Enoree Waterfowl Management Areas, Carol recorded 20 wood ducks (10 at Enoree WMA and 10 


at Broad River WMA), 160 mallards (145 at Broad River WMA), 40 gadwall, 30 American wigeon 


(all at Enoree WMA), 50 northern shovelers, 235 ring-necked ducks (125 at Broad River WMA), 19 


Canada geese (10 at Enoree WMA and 9 at Broad River WMA), 84 cormorants, and 103 gulls 


and/or terns. There was also 1 boat and 1 barge on Parr reservoir. 


Reservoir water conditions during the flight: Parr Shoals reservoir level-261.5 ft.; Monticello 


reservoir level-422.5 ft.  


The aircraft returned to Daniel Field in Augusta, GA at 12:56. 


Contact: Robert A. Kennamer (SREL, Drawer E, Aiken, SC 29802; office: 803-725-0387; 


rkennamer@srel.uga.edu) 



mailto:rkennamer@srel.uga.edu





From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY; Caleb Gaston
(caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Dick Christie (christied@dnr.sc.gov); Fritz
Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov);
Hal Beard (BeardH@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover (gloverjb@dhec.sc.gov); Jordan Johnson;
Karla Reece (Karla.Reece@noaa.gov); Kelly Kirven; Lorianne Riggin (RigginL@dnr.sc.gov); Melanie Olds
(melanie_olds@fws.gov); rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan
(rmahan@sc.rr.com); Robert Stroud (StroudR@dnr.sc.gov); Ron Ahle; Sam Stokes (stokess@dnr.sc.gov);
STUTTS, BRANDON G

Subject: Monticello/Parr Aerial Waterfowl Survey Summary 2-7-17
Date: Monday, February 13, 2017 10:06:33 AM
Attachments: Kleinschmidt waterfowl survey summary 2-7-17.pdf

Good morning,
 
Attached is a summary of the aerial waterfowl survey that was conducted at Monticello and Parr
reservoirs by the Savannah River Ecology Laboratory (SREL) on February 7, 2017.  The next survey is
scheduled for mid-February and a summary will be sent out soon after.
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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Telephone (803) 725-2472  Drawer E 


FAX 803-725-3309    Savannah River Ecology Laboratory Aiken, SC 29802 


Kleinschmidt waterfowl survey of Monticello and Parr reservoirs by Savannah River Ecology 


Laboratory (7 February, 2017) 


In preparation for the 7 February, 2017 aerial waterfowl survey of Monticello and Parr reservoirs, 


on 6 February, 2017 SREL’s Carol Eldridge emailed Mr. Greg Douglass, with Virgil C. Summer 


Nuclear Station’s security organization, and indicated that SREL would be conducting low-altitude 


aerial surveys for waterfowl over Monticello and Parr Reservoirs. On the morning of 7 February, 


2017, before departing the airport, Carol further communicated with Mr. Douglass via phone text, 


describing (with picture) the aircraft (including tail number) that would be used for the surveys.  


On 7 February, 2017, SREL observer Carol Eldridge flew out of Daniel Field (Augusta Aviation, 


Inc.) in Augusta, GA at 10:14 in Cessna N9365H (Pilot Aaron Fiss) and arrived at the southern end 


of the reservoirs at 10:44. 


The survey of Monticello reservoir was from 10:45 to 11:33. On Monticello reservoir, Carol 


recorded 5 wood ducks, 19 mallards, 20 blue-winged teal, 23 Canada geese, 176 cormorants, 25 


common loons, 11 pied-billed grebes, 4 horned grebes, and 246 gulls and/or terns. There were also 


5 boats and 1 canoe on Monticello reservoir. 


The survey of Parr reservoir was from 11:33 to 12:10. On Parr reservoir, including Broad River and 


Enoree Waterfowl Management Areas, Carol recorded 110 mallards (30 at Enoree WMA and 80 at 


Broad River WMA), 45 gadwall, 55 blue-winged teal (30 at Enoree WMA and 25 at Broad River 


WMA), 37 cormorants, 15 gulls and/or terns and 1 adult bald eagle. There were also 3 boats and 1 


barge on Parr reservoir. 


Reservoir water conditions during the flight: Parr Shoals reservoir level-264.1 ft.; Monticello 


reservoir level-422.0 ft.  


The aircraft returned to Daniel Field in Augusta, GA at 12:56. 


Contact: Robert A. Kennamer (SREL, Drawer E, Aiken, SC 29802; office: 803-725-0387; 


rkennamer@srel.uga.edu) 



mailto:rkennamer@srel.uga.edu





From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY; Caleb Gaston
(caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Dick Christie (christied@dnr.sc.gov); Fritz
Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov);
Hal Beard (BeardH@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover (gloverjb@dhec.sc.gov); Jordan Johnson;
Karla Reece (Karla.Reece@noaa.gov); Kelly Kirven; Lorianne Riggin (RigginL@dnr.sc.gov); Melanie Olds
(melanie_olds@fws.gov); rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan
(rmahan@sc.rr.com); Robert Stroud (StroudR@dnr.sc.gov); Ron Ahle; Sam Stokes (stokess@dnr.sc.gov);
STUTTS, BRANDON G

Subject: Monticello/Parr Aerial Waterfowl Survey Summary 2-16-17
Date: Wednesday, February 22, 2017 1:25:43 PM
Attachments: Kleinschmidt waterfowl survey summary 2-16-17.pdf

Good afternoon,
 
Attached is a summary of the aerial waterfowl survey that was conducted at Monticello and Parr
reservoirs by the Savannah River Ecology Laboratory (SREL) on February 16, 2017.  The next survey is
scheduled for early March and a summary will be sent out soon after.
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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Telephone (803) 725-2472  Drawer E 


FAX 803-725-3309    Savannah River Ecology Laboratory Aiken, SC 29802 


Kleinschmidt waterfowl survey of Monticello and Parr reservoirs by Savannah River Ecology 


Laboratory (16 February, 2017) 


In preparation for the aerial waterfowl survey of Monticello and Parr reservoirs, on the morning of 


16 February, 2017, before departing the airport, Carol communicated with Mr. Douglass via phone 


text, describing (with picture) the aircraft (including tail number) that would be used for the 


surveys.  


On 16 February, 2017, SREL observer Carol Eldridge flew out of Daniel Field (Augusta Aviation, 


Inc.) in Augusta, GA at 10:13 in Cessna N9365H (Pilot Aaron Fiss) and arrived at the southern end 


of the reservoirs at 10:52. 


The survey of Monticello reservoir was from 10:53 to 11:37. On Monticello reservoir, Carol 


recorded 10 mallards, 7 mergansers (red-breasted or common-NOT hooded), 55 Canada geese, 58 


cormorants, 64 common loons, 8 pied-billed grebes, 13 horned grebes, and 268 gulls and/or terns. 


There were also 5 boats on Monticello reservoir. 


The survey of Parr reservoir was from 11:37 to 12:15. On Parr reservoir, including Broad River and 


Enoree Waterfowl Management Areas, Carol recorded 20 mallards, 72 cormorants, 44 gulls and/or 


terns and 2 adult bald eagles. There was also 1 boat and 1 barge on Parr reservoir. Broad River 


WMA impoundments were being drawn-down (dewatered). 


Reservoir water conditions during the flight: Parr Shoals reservoir level-263.9 ft.; Monticello 


reservoir level-423.1 ft.  


The aircraft returned to Daniel Field in Augusta, GA at 12:51. 


Contact: Robert A. Kennamer (SREL, Drawer E, Aiken, SC 29802; office: 803-725-0387; 


rkennamer@srel.uga.edu) 



mailto:rkennamer@srel.uga.edu





From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); Caleb Gaston (caleb.gaston@scana.com);
Chad Altman (altmankc@dhec.sc.gov); Charlene Coleman (cheetahtrk@yahoo.com); Chris Johnston
(JohnstonWC@gmail.com); Chuck Hightower (hightocw@dhec.sc.gov); David Eargle (eargleda@dhec.sc.gov);
Dick Christie (christied@dnr.sc.gov); Frank_Henning@nps.gov; Fritz Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis
(gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov); Hal Beard (BeardH@dnr.sc.gov); Henry
Mealing; J. Hagood Hamilton Jr. (jhamilton@scana.com); Jim Glover (gloverjb@dhec.sc.gov); Jon Durham
(jondurham@bellsouth.net); Kelly Kirven; Lorianne Riggin (RigginL@dnr.sc.gov); Malcolm Leaphart
(mwleapjr@att.net); Mark Caldwell (mark_caldwell@fws.gov); Mel Jenkins (greenpalmetto@yahoo.com); Melanie
Olds (melanie_olds@fws.gov); Pace Wilber (Pace.Wilber@noaa.gov); rammarell@scana.com; Randy Mahan
(randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Ron Ahle; Rusty Wenerick
(weneriwr@dhec.sc.gov); Sam Stokes (stokess@dnr.sc.gov); Scott Castleberry (castlews@dhec.sc.gov); Scott
Harder; STUTTS, BRANDON G; Wayne and Ginny Boland (wayneboland@bellsouth.net); Alison Jakupca;
BRESNAHAN, AMY; Henry Mealing; Jay Maher; Kelly Kirven; Ley, Amanda; Alison Jakupca; Henry Mealing; Jay
Maher; Jordan Johnson; Karla Reece (Karla.Reece@noaa.gov); Kelly Kirven; Robert Stroud
(StroudR@dnr.sc.gov); Brandon Kulik; Dick Christie (dchristie@comporium.net); Brandon McCartha
(Brandon.McCartha@scana.com); btrump@scana.com; CHASTAIN, WILLIAM K JR; Dan Adams
(John.Adams@scana.com); Edye Joyner; Erich Miarka (erich.miarka@gillscreekwatershed.org); Jeff Carter
(jmcarter00@sc.rr.com); Joe Wojcicki; John Fantry (john@Fantrylaw.com); Karen Swank Kustafik
(kakustafik@columbiasc.net); Mark Davis; Merrill McGregor (merrillm@scccl.org); tboozer@scana.com; William
Hendrix (HendrixWB@dot.state.sc.us); Corbin Johnson (Corbin.Johnson@scana.com); Bret Hoffman; Bruce
Halverson

Subject: Parr Project Relicensing PME Memo
Date: Tuesday, March 14, 2017 9:05:45 AM
Attachments: 2017-03-14 Parr PME Memo to Stakeholders.pdf

PME Meeting Agenda 3-28-17.pdf
PME Meeting Agenda 3-30-17.pdf

Good morning all,
 
Throughout the Parr Project Relicensing, SCE&G and stakeholders have worked together to identify,
discuss, and develop multiple Protection, Mitigation, and Enhancement (PME) measures to address a
variety of environmental and recreation issues associated with the Parr Project. 
 
We have included a summary list and detailed description of each identified PME in the attached
memo.
 

We plan to meet with members of the RCGs and TWCs at the upcoming meetings on March 28th and

March 30th to discuss the PME measures that SCE&G is currently proposing to include in the Draft
License Application (DLA) and include in the Settlement Agreement and Final License Application for
the Parr Project.
 
Also attached are agendas for the two meetings.  Please notice that we plan to discuss

Environmental PMEs on March 28th and Recreation/shoreline PMEs on March 30th.
 
Please confirm with me which meeting(s) you plan to attend so that we can have an accurate
headcount for ordering lunches.
 
Please review this information prior to the meeting so that we can adequately discuss any questions
you may have.
 
Thanks,
Kelly
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PARR HYDROELECTRIC PROJECT – FERC NO. 1894 
PROTECTION, MITIGATION & ENHANCEMENT MEASURES MEMORANDUM  


 
TO: Parr Project Relicensing Stakeholders 


FROM: Kleinschmidt Associates 


DATE: March 14, 2017 


RE: PME Measures for Parr Relicensing 
 
INTRODUCTION 


As each of the FERC approved studies were completed for the Parr Relicensing and study results were 


discussed with the RCGs and TWCs, several Project and Non-project related protection, mitigation and 


enhancement (PME) measures were identified. SCE&G has reviewed those measures and proposes to 


include many of them in the Settlement Agreement (Table 1). PME measures that were discussed at 


some point during relicensing but are either not proposed for inclusion in the Settlement Agreement or 


are proposed as off-license agreements are listed in Table 2. A general description of each measure and 


many of the details identified to date are also included in the sections following the tables. 
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TABLE 1 PME MEASURES PROPOSED BY SCE&G 


 
PME MEASURE GENERAL DESCRIPTION STATUS 
Monticello Fish Habitat 
Enhancements 


In order to offset some of the effects of reservoir fluctuation and fish entrainment, the 
Monticello Reservoir Habitat Enhancement Report was developed. This Report 
identifies the type, number, and installation schedule for habitat enhancements. 


Complete 


West Channel Water 
Quality Enhancements 


The WQ TWC has identified the framework for a West Channel Adaptive Management 
Plan (AMP) to address improvement of water quality in the West Channel during the 
new license term. 


Ongoing 


Turbine Venting Plan The WQ TWC has identified that turbine venting increases DO in the Parr Shoals Dam 
tailrace. SCE&G developed and tested a plan for venting each year of the new license 
from June 15 through August 31, which will be implemented in the new license. 


Complete 


American Eel 
Monitoring 


Studies on juvenile American eel downstream of the Parr Shoals Dam detected low 
densities at the current time. The Fisheries TWC recommends that SCE&G perform 
periodic monitoring in the same time period (March, April, and May) and same areas 
surveyed through the term of the new license.  


Ongoing 


Downstream Flow 
Fluctuations 


The IFIM TWC recommended that downstream flow fluctuations in the Broad River 
associated with Project operations be reduced. SCE&G has identified that operational 
changes, generator upgrades, and reservoir inventory management are ways to reduce 
these fluctuations during the new license.  The IFIM TWC also identified the need for 
stable flows during specific “fish spawning periods” during the spring. The TWC 
recommended that this issue be addressed in an AMP to be implemented as part of the 
new license.  
 


Ongoing 


Parr Shoals Dam 
Generator Upgrade 


SCE&G may potentially upgrade generators to increase their flexibility to pass 
downstream flows. 


Ongoing 


Santee River Basin 
Accord for Diadromous 
Fish Protection, 
Restoration, and 
Enhancement 


The Accord is an agreement among SCE&G, Duke Energy, SCDNR, NCWRC, and the 
USFWS for the protection, restoration, and enhancement of diadromous fish in the 
Basin.  As agreed to in the Accord, SCE&G has funded this program and will address 
fish passage at the Parr Project based on biological triggers. 


Complete 


Downstream Navigation 
Flows 


The results of the Downstream Navigational Flows Assessment suggested that a flow of 
700-1000 cfs is necessary for downstream navigation.  This will be discussed along with 
proposed minimum flows. 


Ongoing 
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PME MEASURE GENERAL DESCRIPTION STATUS 
Downstream Minimum 
Flows 


The current downstream minimum flow will be changed, based on the results of the 
IFIM study.  The IFIM TWC is still negotiating the timing and range of those flows. 
 


Ongoing 


Recreation site 
monitoring/maintenance/
improvements on Parr 
Reservoir 


The Recreation TWC identified enhancements to current formal Parr Reservoir Project 
facilities and informal non-Project sites. SCE&G will include all improvements in a 
Recreation Management Plan to be implemented as part of the new license. 


Ongoing – 
nearing 
completion 


Recreation site 
monitoring/maintenance/
improvements on 
Monticello Reservoir 


The Recreation TWC identified enhancements to current formal Monticello Reservoir 
Project facilities and informal non-Project sites. SCE&G will include all improvements 
in a Recreation Management Plan to be implemented as part of the new license. 


Ongoing – 
nearing 
completion 
 


Canoe Portage Requested by SCDNR – SCE&G cleared a trail along the Newberry side of the Parr 
Shoals Dam, approximately 1600 ft., for boaters to portage around the dam.  Signage 
was installed directing boaters to the take-out spot upstream of the dam. This portage 
trail will be brought into the Project and will be included with the Recreation 
Management Plan. 
 


Trial 
evaluation 
underway 


Erosion monitoring and 
control on Parr Reservoir 
(Shoreline Inspection) 


SCE&G currently monitors erosion on Parr Reservoir on an annual basis – when areas 
of severe erosion encroach on the PBL, the shoreline is reinforced with rip-rap. SCE&G 
will continue to implement this plan during the new license. 
 


Ongoing 


Erosion monitoring and 
control on Monticello 
Reservoir (Shoreline 
Inspection) 


SCE&G currently monitors erosion on Monticello Reservoir on a bi-annual basis – 
when areas of severe erosion encroach on the PBL, the shoreline is reinforced with rip-
rap. SCE&G will continue to implement this plan during the new license. 


Ongoing 


Shoreline Management 
Plan for Parr Reservoir 


The LLM TWC worked together to develop a new SMP for Parr Reservoir, as one does 
not currently exist.  SCE&G will enforce the SMP throughout the term of the new 
license. 
 


Ongoing – 
nearing 
completion 


Shoreline Management 
Plan for Monticello 
Reservoir  


The LLM TWC worked together to update the current SMP for Monticello Reservoir. 
SCE&G will enforce the SMP throughout the term of the new license. 


Ongoing – 
nearing 
completion 


Cultural Resources  SCE&G has developed a Historic Properties Management Plan (HPMP) and is working 
with FERC on developing a Programmatic Agreement (PA).  SCE&G is currently 


Ongoing 
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PME MEASURE GENERAL DESCRIPTION STATUS 
preparing educational material/signage that will be maintained on SCE&G’s website 
and placed in publicly accessible areas around the Parr Shoals Development and 
Fairfield Pumped Storage Facility.  After the license is issued one archaeological site 
should either be stabilized or have its adverse effects mitigated (e.g., through data 
recovery excavations). 


 
 


TABLE 2 OTHER PME MEASURES DISCUSSED DURING RELICENSING 


PME MEASURE GENERAL DESCRIPTION NOTES 
Dam Removal in the 
Broad River Basin 


American Rivers requested that SCE&G consider funding of a dam 
removal project in the basin.  The details of how much and where 
have not been clearly identified. 


SCE&G is not 
proposing to 
implement this 
PME 


Recreation Resource 
Maps  


American Rivers requested that SCE&G develop maps that detail 
the location of recreation sites available to the public on the Broad 
River, Parr Reservoir and Monticello Reservoir and provide 
guidance on navigation routes through two ledges and Bookman 
Island – potentially include locations of RSSL populations for 
viewing while in bloom. 


Off License 
Agreement 


Rocky Shoals Spider 
Lily Public Outreach 
and Education 


The Congaree Riverkeeper requested that SCE&G potentially 
monitor RSSL populations downstream of the Project – he also 
suggested that SCE&G participate in some public education efforts 
for RSSL. 


Off License 
Agreement 


Downstream 
Recreation Flows 


Following the Downstream Recreational Flows Assessment, the 
TWC suggested having recreation flows between 2,000 cfs and 
3,500 cfs on holidays and weekends between 8am and 2pm, May 
through September. 


SCE&G is not 
proposing to 
implement this 
PME 


Palmetto Trail 
Contribution 


Several stakeholders have requested SCE&G to construct a new 
recreation site downstream of the Parr Shoals Dam – as this land is 
located outside of the Project Boundary, this is not a feasible option 
for SCE&G – instead SCE&G was asked to consider making a one-
time donation to the Palmetto Trail to enhance an already existing 
downstream site 


SCE&G is not 
proposing to 
implement this 
PME 
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MONTICELLO FISH HABITAT ENHANCEMENTS 


Issue   


Agencies are concerned about how the fluctuations of the reservoirs due to pumped storage operations 


are affecting fish populations.  Specifically, SCDNR is concerned about the impacts of reservoir 


fluctuation to littoral zones and spawning and juvenile rearing habitats and the loss of fish from turbine 


mortality. 


 


Proposed PME 


SCE&G worked with SCDNR and other agencies to develop a plan for the installation of aquatic 


habitat enhancements in Monticello Reservoir.  The habitat enhancement structures should provide 


enhanced fish production within Monticello Reservoir and they should also concentrate fish as an 


enhancement for recreational fishermen.  Spawning habitat enhancements will be placed in eight areas 


identified by the TWC and will include a number of spawning beds at each site.  Nursery habitat 


enhancements will consist of the installation of Mossback Safe-Haven structures at a number of areas 


around the reservoir.  Deep-water habitat enhancements will also be made by the installation of 


Mossback Trophy Tree and Trophy Tree XL structures, or similar structures constructed by SCE&G.  


Approximately 15 structures would be installed at a number of sites around Monticello Reservoir.  


Additional details for this PME are included in the Monticello Reservoir Habitat Enhancement Report. 


 


WEST CHANNEL WATER QUALITY ENHANCEMENTS 


Issue  


Stakeholders were concerned about potential low DO levels downstream of the dam in the “west 


channel.”  


 


Proposed PME 


SCE&G, in consultation with stakeholders through the WQ TWC, will develop a West Channel 


Adaptive Management Plan (AMP) to address improvement of water quality in the West Channel 


during the new license term.  The TWC identified several measures to increase dissolved oxygen levels 


in the West Channel, including a flow target determination, increased flows, channel modification, and 


low inflow pulses. 
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An AMP review committee will determine an approximate target flow that it believes will adequately 


maintain dissolved oxygen levels in the west channel.  The committee will determine this target using 


data from the 2015 and 2016 monitoring studies and observations made during flow demonstrations 


for the IFIM study. Current discussions have identified between 100 to 200 cfs as a target flow. 


The implementation of new instantaneous minimum flows for Parr will result in a more consistent 


amount of water flowing into the west channel from the east channel, compared to the previous license 


requirement of daily average minimum flows.  Monitoring during initial implementation of these 


minimum flows will determine the extent of the benefits to west channel DO levels. 


 


If the AMP review committee determines that new instantaneous minimum flows will not provide a 


sufficient flow into the west channel to maintain DO levels, it will direct efforts to deepen and/or 


widen the small channel at the north tip of Hampton Island.  The channel will be modified to provide 


the identified target flow during low minimum flow periods, exclusive of low-inflow periods. The 


channel modification will occur in Year 2 of the AMP.  Another channel modification (if needed) will 


be completed in Year 4 of the AMP. 


If inflows to Parr Reservoir decrease to a point that a low inflow protocol is implemented, SCE&G 


will investigate the use of spillway gates to provide periodic flow pulses to “refresh” the west channel 


during periods when dissolved oxygen levels are expected to fall below acceptable levels. During the 


low inflow period, SCE&G will discuss the use of pulses with the Review Committee to make sure 


that all downstream resources are considered and releases are distributed in a balanced manner 


between the main channel and the west channel. 


During each year of the AMP, monitoring will be conducted from May 15 to September 30.  Water 


temperature and DO will be continuously monitored (15-mintue intervals) at three sites along the 


western channel: two locations just downstream of the Parr Dam (Upper Site 1 and Upper Site 2), and 


one location midway down Hampton Island near the Highway 213 bridge (Middle West Channel). 


Water level data will be collected at 3 locations in the upper west channel (Upper Site 1, Upper Site 2, 


and Upper Site 3).  Monitors will be checked and cleaned throughout the study. On each day of 


cleaning, stream flow will be measured at two locations in the upper west channel (Upper Site 1 and 
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Upper Site 2).  Additional details regarding monitoring, analysis, schedule and compliance are 


included in the West Channel AMP. 


 


TURBINE VENTING PLAN 


Issue 


Stakeholders expressed concern over occasional instances of DO levels below the state standard in the 


tailrace area downstream of Parr Shoals Dam 


 


Proposed PME 


During relicensing, SCE&G tested all of the Parr turbines for their ability to self-vent and potentially 


increase the dissolved oxygen in the tailrace during specific periods of the year. An initial test of the 


turbines’ capacity to vent was performed August 2014; a second test to determine which turbines had 


the most significant impact on increasing dissolved oxygen was performed in July 2015; a third test 


was completed in August 2016 to assess the initial plan developed for turbine venting. The results of 


the testing, along with the findings published in the Baseline Water Quality Report, were used to 


develop the final Turbine Venting Plan.   


 


Turbine venting shall occur continuously during the “venting period” for each calendar year, with 


vents opened as turbines are started up and brought online. During the venting period, the turbines will 


be operated with vents opened in a first-on / last-off order as follows:  3, 1, 5, 2, 4, and 6. Exceptions to 


this operating order shall occur due to equipment maintenance that results in unit outages, emergency 


conditions, or if additional turbine venting is available in the future. 


 


SCE&G shall follow the venting procedures from June 15 through August 31 of each year.  This 


period captures all of the excursions recorded by the nearby USGS Gage No. 02160991, Broad River 


near Jenkinsville, SC since the current probe was installed in 2011. 


 


SCE&G shall provide documentation to the South Carolina Department of Health and Environmental 


Control of hourly dissolved oxygen excursions below the standard within ten days of occurrence.  The 


compliance measurement point for dissolved oxygen will be the USGS Gage No. 02160991, Broad 


River near Jenkinsville, SC. In the event of a dissolved oxygen deviation, SCE&G can provide hourly 
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operation records to agency representatives (upon their request) to demonstrate adherence to the order 


of turbine operating during a venting period.  Documentation of maintenance activities to justify 


deviation from the turbine operating order will also be provided, should a deviation occur. 


 


AMERICAN EEL MONITORING 


Issue   


During an American Eel Study conducted during relicensing, juvenile eels were found downstream of 


Parr Shoals Dam.  NMFS requested that additional monitoring be conducted during the term of the 


new license, to determine if eel presence downstream of Parr Shoals Dam is increasing.  


 


Proposed PME 


Information on the distribution and abundance of American eel in the Broad River is not well 


documented. The South Carolina Department of Natural Resources (SCDNR) currently operates an eel 


ramp at the St. Stephen Fish Lift (SCDNR 2016). This ramp provides passage of eels into the Santee 


Cooper Reservoir System, which connects with the Congaree and Wateree Rivers upstream.  Passage 


of American eels upstream beyond the Santee Cooper reservoirs into the Congaree and further 


upstream above the Columbia Hydroelectric Project into the Broad River and to the base of the Parr 


Shoals Dam (one of the Parr Project developments) was unknown. During relicensing, stakeholders 


requested a study to assess eel abundance downstream of the Parr Shoals Dam, therefore SCE&G 


conducted American eel surveys during 2015 and 2016. Ramp style elver traps, a fyke net, and 


electrofishing efforts were utilized during spring 2015 and fall 2015 and only one eel was collected via 


backpack electrofishing. Additional backpack and boat electrofishing efforts were performed in spring 


2016, which detected two additional eels. A total of three American eels, all in the yellow eel lifestage, 


were collected or observed during the entire study. All of the individuals were observed using 


electrofishing methods.  


 


Current distribution of American eel downstream of Parr Shoals Dam does not warrant construction of 


an eel ramp, but densities in the future may increase during the new FERC operating license. To 


address future concerns, SCE&G proposes to conduct electrofishing sampling efforts to monitor the 


distribution and abundance of American eels downstream of the Parr Shoals Dam for the duration of 


their new license for the Parr Project. Electrofishing methods will target the yellow eel lifestage and 
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will include backpack electrofishing in pools downstream of Parr Shoals Dam located along the west 


side of the dam and boat electrofishing in the tailrace and along the face of the dam near the 


powerhouse. Surveys will be conducted during the first year after the license is issued and then every 


ten years thereafter (i.e. years 11, 21, 31, etc. after license issuance). During each sampling year, 


sampling efforts will be conducted one day each in March, April and May. Shock time effort will be 


similar to the efforts that occurred in 2015 and 2016 (i.e. approximately 900 seconds of backpack 


electrofishing and 1,500 seconds of boat electrofishing). The results will be reported to NOAA 


Fisheries, USFWS, and SCDNR by December 31st of the collection year. 


 


SCE&G will increase the frequency of electrofishing surveys if the total number of eels collected 


during a sampling effort reaches a “Target Threshold”. The Target Threshold will be based on 


American eel passage data from the St. Stephen eel ramp. From 2013-2016, the SCDNR passed an 


average of 5,089 eels per year at the St. Stephen eel ramp (SCDNR 2016). The Target Threshold to 


increase sampling frequency will be 10% of the average of the most recent five years of American eels 


passed numbers at the St. Stephen eel ramp. For example, if the five-year average is 5,000 American 


eels passed at the St. Stephen eel ramp, then a total of 500 American eels observed downstream of Parr 


Shoals Dam would trigger increased monitoring from once every ten years to once every five years. 


The Target Threshold will not include years of data when the St. Stephen eel ramp was not working for 


a substantial period of the passage season as that could significantly bias the Target Threshold.  


 


The agencies have not provided a trigger for construction and implementation of an eel ramp at the 


Parr Shoals Dam.  However, the Parr Project currently has a plan with triggers established for 


implementing passage of American shad and blueback herring at the Parr Shoals Dam. SCE&G will 


consider inclusion of an American eel ramp as part of that fishway design and construction when 


triggers are met for fish passage. 


 


DOWNSTREAM FLOW FLUCTUATIONS 


Issue   


Stakeholders are requesting a reduction in flow fluctuations downstream of the Parr Shoals 


Development that are associated with Project operation. The stakeholders have asked for two types of 
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flow reductions – general year-round reduction of flow fluctuations and spring spawning stabilization 


flows. 


 


Proposed PME 


General Year-Round Flow Fluctuation Reductions 


In order to accomplish year-round reduction of flow fluctuations, SCE&G proposes an AMP that will 


implement the following operational changes.  


 


SCE&G will take the following measures with the goal of reducing fluctuations in downstream flow 


due to project operations: 


1. System Control operators will modify inventory management releases using guidelines to be 
developed by SCE&G as part of this AMP.  Inventory management releases are downstream 
flows that are created by a build-up of water in the Parr Reservoir caused by trying to keep 
pumping and generation cycles in balance for Fairfield.   When inflow to Parr Reservoir is 
greater than Parr Hydro can pass, inventory builds up.  Excess water is released by lowering crest 
gates.  Currently, gates are only operated when plant is manned, which results in large, short 
duration pulses being released.  SCE&G proposes to develop and implement guidelines for use 
by System Control and plan operators which, in conjunction with measures 2, 3, and 4 below will 
reduce the magnitude and frequency of flow pulses resulting from inventory adjustment.  This 
will be implemented during the first year of license issuance. 


2. Install a remote control camera on the west abutment of Parr Shoals Dam to allow System 
Control operators to determine if conditions are safe to raise or lower crest gates 1 and 2 
(westernmost gate pair) when the plant is not manned.  This will be implemented by the end of 
the first calendar year following the year of license issuance. 


3. Allow remote control operation of crest gates 1 and 2 viewable by the camera in item 2 by the 
System Control operators so as to facilitate any required adjustments in gate setting based on 
changes in inflow or reservoir level.  This would allow around the clock gate adjustments instead 
of waiting until plant operators arrive in the morning.  This will be implemented by the end of the 
first calendar year following the year of license issuance. 


4. Modify or replace the generators at the Parr Shoals Development to allow the turbines to operate 
at increased hydraulic capacity and potentially reduce the frequency of spillage at Parr Dam if 
study determines this is economically feasible.  All generators will be upgraded or replaced by 
the end of the tenth calendar year following the year of license issuance.  


 
Spring Spawning Stabilization 


The TWC requested an additional restriction for a Parr Project operational goal of Inflow (summary of 


Carlisle, Tyger, and Enoree gages) to equal Outflow (Alston gage) during the spawning periods listed 


below. The TWC would like project operations to lessen or remove effects of Fairfield operations 


(generating and pumping) from Parr Shoals dam discharge.   
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• For 14 days during the last two weeks in March (March 15-March 31) for shortnose sturgeon 
spawning and establish two 7-day blocks during April 1st through May 10th for Striped bass, 
American shad, and Robust redhorse (and other species) spawning, determined annually by a 
technical team, SCE&G is being asked to greatly regulate or remove effects of FFPS operations 
(generating and pumping) from Parr Shoals dam discharge, however, FFPS may be used for 
reserve purposes and when project inflow is less than hydraulic capacity of Parr Shoals 
powerhouse.  SCE&G will determine how to remove Fairfield effects. 


 


Since having a total curtailment of FFPS operations for these periods is not practical, SCE&G has 


proposed the following operational changes in addition to the operational changes proposed under the 


year-round flow reductions. 


 


1. During these four weeks of spring spawning, SCE&G will staff Parr Shoals facility constantly, 
24 hours a day (when inflows are greater than hydraulic capacity of powerhouse), for crest 
gates manipulation to track Parr Reservoir and maintain more constant discharge when spilling 
with FFPS operating. 


2.  By evaluating current fluctuations, mean inflow vs. mean deviations from inflow, SCE&G has 
identified a fairly tight linear relationship between these two metrics.  SCE&G proposes the 
following guidelines: 


a. Use historical mean deviation vs. mean inflow under current license as a baseline.  
b. Set annual target reductions in mean deviation (correlated to mean inflow) under new 


license.  
c. SCE&G would track mean inflow and mean deviation as a running measure each year 


to guide operations to reduce fluctuations below historical levels. 
d. Hold an annual meeting to review results, set targets, and develop operating guidelines. 
e. As inflow increases, backwater restrictions will limit how far gates can be raised as Parr 


Reservoir rises. 
f. At some level of inflow, either FFPS will likely need to be curtailed, similar to current 


40,000 CFS limit but lower during stabilization periods, or it may be determined by the 
group that certain releases during periods of higher inflow will not negatively impact 
the species in the river and tracking of inflow will not be necessary during those 
periods. 


g. An adaptive management plan will allow SCE&G to develop operating guidelines and 
limits for different flow ranges, while keeping some FFPS availability during those 
periods. 


 


Project inflow will be computed as the sum of flows measured at the three USGS gage stations 


upstream of Parr Shoals Dam minus estimated evaporation from the Project reservoirs: 


• 02156500 Broad River Near Carlisle, SC 
• 02160105 Tyger River Near Delta, SC 
• 02160700 Enoree River Near Whitmire, SC 
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The hourly discharge measured at these three stations will be summed to compute inflow to the 


Project.  No correction will be made for travel time, and the measured discharge (total inflow) will not 


be prorated to account for un-gaged areas between the gage stations and Parr Shoals Dam.  


Evaporation will be estimated using the same method currently used by SCE&G for minimum flow 


compliance during low inflow periods. 


 


The TWC agreed that SCE&G could develop an AMP for this issue to provide some level of flexibility 


during at least the first five years of project operations. 


 


GENERATOR UPGRADE AT PARR SHOALS DEVELOPMENT 


Issue   


An upgrade of the Parr Shoals Development will allow better control of downstream flows and will 


produce more electricity for SCE&G.  


 


Proposed PME 


SCE&G may potentially upgrade generators to ensure they can pass flows up to 6,000 cfs. SCE&G is 


currently investigating the feasibility of generator upgrades. 


 


SANTEE RIVER BASIN ACCORD FOR DIADROMOUS FISH PROTECTION, RESTORATION, AND 


ENHANCEMENT 


Issue 


The Santee River Basin Accord (Accord) is an approach to address diadromous fish protection, 


restoration, and enhancement in the Santee River Basin. This is a collaborative effort between 


SCE&G, Duke Energy, SCDNR, North Carolina Wildlife Resource Commission (NCWRC), and the 


United States Fish and Wildlife Service (USFWS). Specifically, diadromous fish restoration efforts in 


the Broad River focus on the management of American shad, blueback herring, shortnose sturgeon, 


Atlantic sturgeon, and American eels.  


 


Proposed PME  


Fish passage is currently available at the Columbia Hydroelectric Project (Columbia Project), which is 


located approximately 24 miles downstream of the Parr Shoals Dam, and annual spring fish passage is 







Page 13 of 25 


quantified at the Columbia Diversion Dam Fish Passage Facility (Columbia Fishway). Of the target 


species associated with Accord efforts, only American shad are currently observed using the Columbia 


Fishway. The numbers of American shad passing at the Columbia Project have increased in recent 


years, with 3,733 individuals estimated to have passed in 2015, and 1,154 individuals estimated to 


have passed in 2016, as opposed to 224 individuals estimated to have passed in the first year of 


monitoring (2007) (Table 3). As a signatory to the Accord agreement, SCE&G agrees to perform a 


Fish Passage Feasibility Assessment at the Parr Shoals Dam within one year following passage of 


46,400 American shad for any three years in a five-year period at the Columbia Fishway.  Construction 


of a fish passage facility will be initiated within one year and completed within three years following 


the passage of 69,600 American shad for any three years in a five-year period at the Columbia Fishway 


(Table 4). 


 


TABLE 3 SUMMARY OF AMERICAN SHAD PASSAGE DATA AT THE COLUMBIA FISHWAY 


YEAR 
AMERICAN SHAD 


OBSERVED 
ESTIMATED TOTAL 


AMERICAN SHAD PASSAGE 
2007 15 224 
2008 7 102 
2009 35 243 
2010 45 323 
2011 77 615 
2012 240 1,182 
2013 183 1,730 
2014 163 843 
2015 899 3,733 
2016 268 1,154 


 
TABLE 4 TRIGGER NUMBERS FOR FISH PASSAGE IMPLEMENTATION IN THE BROAD RIVER AS 
LISTED IN THE ACCORD  


 
PROJECT TOTAL NUMBERX 50% TRIGGERY 75% TRIGGERZ 
Columbia 92,800,  464,000 46,400, 185,600 69,600, 348,000 
Parr  128,150, 640,750 64,075, 320,325 96,112, 480,562 
Neal Shoals 37,400,  187,000 18,700, 93,500 28,050, 140,250 


x - Total restoration numbers for adult anadromous American shad and blueback herring developed by the USFWS from 
surface acreage calculations of the river from that dam to the next dam upstream. 
y - 50% trigger or when 50% of the total restoration numbers for adult anadromous American shad and blueback herring 
for the unblocked reach upstream of the dam are being passed at that dam. The threshold number for either species being 
met would initiate a Fish Passage Feasibility Assessment at the upstream dam. 
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z - 75% trigger or when 75% of the total restoration numbers for adult anadromous American shad and blueback herring 
for the unblocked reach of the dam are being passed at the dam. The threshold number for either species being met would 
initiate construction of a Fish Passage Facility at the upstream dam. 
Source: CAP, 2008 


DOWNSTREAM NAVIGATION FLOWS  


Issue  


The Recreation TWC expressed concern over the ability to navigate the Broad River downstream of 


Parr Shoals Dam.  They requested that a minimum flow take into account flows necessary to allow for 


navigation. 


 


Proposed PME 


SCE&G conducted a Downstream Navigation Flow Assessment, where the two most constricted 


points of the Broad River downstream of Parr Shoals Dam were evaluated according to the state issued 


navigation recommendations.  The results of the Downstream Navigational Flows Assessment 


suggested that a flow of 700-1,000 cfs is necessary for downstream navigation.  Aquatic flows may 


require similar or higher minimum flows, according to results from the IFIM study.  Downstream 


navigation will be considered when new downstream minimum flows are determined. 


 


DOWNSTREAM MINIMUM FLOWS 


Issue   


Stakeholders are requesting a minimum flow from the Parr Shoals Development that takes into account 


aquatic species/habitat and fish passage needs. 


 


Proposed PME 


SCE&G conducted a Downstream Navigational Flow Assessment and an IFIM Study to determine 


what flows are needed to meet navigational flow requirements and ensure the protection of aquatic life.  


At the September 2016 TWC meeting, the stakeholders developed a range of recommended 


“continuous” flows. 


• February 15 through May 15 (spawning period) - between 2,500 and 2,000 CFS 
• May 16 through June 30 (transition flow) – between 1,800 and 1,300 CFS 
• July 1 through November 30 (low summer fall) – between 1,200 and 700 CFS 
• December 1 through February 14 (transition flow) – between 1,800 and 1,300 CFS 
• At all times, if hourly inflow (computed as described in the flow fluctuation PME above) is less 


than the scheduled minimum flow, then inflow will be passed at a minimum.   
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During a subsequent meeting, the TWC substantially increased the amount of minimum flow requested 


to a point that would significantly increase SCE&G’s compliance costs. Minimum flow targets are still 


under discussion and negotiation with the TWC.  The TWC agreed that the minimum flow could be 


addressed in a MinFlow AMP to allow SCE&G some flexibility during the first five years of operation 


during the new license.  The TWC also agreed that the MinFlow AMP should include information on a 


Low Inflow Protocol (LIP) for the project.  The LIP would address how the minimum flow would be 


reduced during low flow periods and/or droughts.  The LIP would also contain the framework of a 


“recovery plan” for allowing refilling of the Monticello Reservoir during low flow periods and/or 


droughts. SCE&G will continue to work with the TWC to develop a MinFlow AMP to include in the 


Settlement Agreement. 


 


BROAD RIVER BASIN DAM REMOVAL  


Issue   


American Rivers (AR) requested that SCE&G consider funding the removal of a small dam on a 


river/stream in the Broad River Basin. AR stated that removal of a dam would help restore stream 


connectivity and help to offset the impacts of habitat fragmentation and reservoir fluctuation caused by 


the Parr Shoals Dam and operation. 


   


Proposed PME 


While SCE&G has remained open during relicensing to hearing more details on this request from AR, 


to date, no specifics or clarification has been provided during any of the relicensing meetings.  SCE&G 


will not provide funding for undefined projects that do not have specific ‘how’ and ‘when’ parameters 


for using the funds. 


 


RECREATION SITE MONITORING/MAINTENANCE/IMPROVEMENTS ON PARR RESERVOIR 


Issue  


The Recreation Use and Needs Study indicated that existing Project recreation sites may need 


maintenance and enhancements to preserve their quality, functionality, and serve existing and future 


recreation user needs.  Moreover, new Project recreation sites may be needed to accommodate users at 
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various non-formalized locations within the Project boundary.  Some recreation sites may need 


upgrades to allow barrier free access at the reservoir. 


 


Proposed PME 


SCE&G will prepare and implement, subsequent to FERC approval, a Recreation Management Plan 


(RMP) at the Project.  The RMP will contain measures regarding monitoring, maintenance, and 


improvements at existing Project recreation sites and the development of new Project recreation sites at 


Parr Reservoir.  More specifically, SCE&G proposes the following improvements of existing Project 


Recreation sites at Parr Reservoir: 


Proposed Improvements Schedule of Proposed Improvements 
Cannon’s Creek Recreation Site (existing site) 


• Install one (1) fishing pier 
• Install one (1) courtesy dock 
• Install two (2) additional lights, one (1) 


near road and one (1) near restroom 
• Barrier Free (BF) – pave two (2) BF 


parking spaces and access paths to picnic 
area, fishing pier and restrooms, upgrade 
restroom to BF standards with new handle 
on men’s room door and install new 
proper height toilet seats 


 


 
Improve between 2nd and 4th year after license 
issuance. 


 


SCE&G proposes to add the following Parr access areas into the Project RMP as Project recreation 


sites, and make the specified improvements: 


Proposed Improvements Schedule of Proposed Improvements 
Highway 34 Recreation Site (proposed new site) 


• Improve boat ramp - install geogrid and 
stabilize bank  


• Grade and gravel to improve parking area 
• Remove large trees that hinder vehicle 


access to ramp 
• Install Recreation Sign on Highway 34 per 


FERC regulations 
• Bring into Project boundary, properties 


211 parcel E (8.23 acres) and 285 parcel C 


 
Improve within two years of license issuance. 
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(9.9 acres west of Railroad tracks) on 
Exhibit K-14 drawing 


 


Enoree River Bridge Informal Recreation Site (proposed new site) 


• Build canoe/kayak step down access 
within the PBL 


• Install Recreation Sign on Maybinton 
Road per FERC regulations 


 


 
Improve within two years of license issuance. 


Parr Shoals Dam Canoe Portage (proposed new facility) 


• SCE&G built an experimental canoe 
portage on the Newberry side of the Parr 
Shoals Dam.  An approximately 1600 ft. 
trail was cleared and appropriate signage 
was installed.  Depending on usage and 
feedback from the agencies, SCE&G plans 
to formalize the canoe portage by bringing 
it into the Project boundary and 
maintaining it as an additional recreation 
facility. 


 
Upon license issuance. 


 


 


RECREATION SITE MONITORING/MAINTENANCE/IMPROVEMENTS ON MONTICELLO RESERVOIR 


Issue 


The Recreation Use and Needs Study indicated that existing Project recreation sites may need 


maintenance and enhancements to preserve their quality, functionality, and serve existing and future 


recreation user needs.  Moreover, new Project recreation sites may be needed to accommodate users at 


various non-formalized locations within the Project boundary.  Some recreation sites may need 


upgrades to allow barrier free access at the reservoir. 


 


Proposed PME 


SCE&G will prepare and implement, subsequent to FERC approval, a Recreation Management Plan 


(RMP) at the Project.  The RMP will contain measures regarding monitoring, maintenance, and 


improvements at existing Project recreation sites and the development of new Project recreation sites at 


Monticello Reservoir.  More specifically, SCE&G proposes the following improvements of existing 


Project Recreation sites at Monticello Reservoir: 
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Proposed Improvements Schedule of Proposed Improvements 
Scenic Overlook Recreation Site (existing site) 


Fishing pier area: 
• Add one (1) light at existing fishing pier 
• Barrier Free (BF) - modify existing fishing 


pier for BF use, pave two (2) BF parking 
spaces and access path(s) to fishing pier 


Picnic area:  
• Add two (2) new picnic tables 
• BF - Build one (1) BF shelter with one (1) 


BF picnic table, pave one (1) BF parking 
space and access path to new BF shelter 


Restroom area: 
• BF - pave one (1) BF parking space and 


access path (SCE&G will need to 
coordinate this improvement with County) 
 


 


 
Improve between 8th and 10th year after 
license issuance. 


Highway 99 West Recreation Site (Previous Name: Highway 99 Boat Ramp) (existing site) 
• Add one (1) fishing pier 
• Improve boat ramp in cove so it doesn’t 


drop off 
• Change two (2) existing lights, one (1) 


near boat ramp/courtesy dock and one (1) 
near new proposed fishing pier from 
standard to flood type lights. 


• BF – pave access paths or build ramps and 
platforms to courtesy dock, fishing pier & 
restrooms; and convert four (4) existing 
parking spaces into two (2) BF parking 
spaces   


• Modify restrooms to allow year-round 
access - electricity exists in restrooms, so 
heat could be added in restroom and/or 
water pump room 


 


 
Improve between 4th and 6th year after license 
issuance. 


 


SCE&G proposes to add the following Monticello access areas into the Project RMP as Project 


recreation sites, and make the specified improvements: 


 


Proposed Improvements Schedule of Proposed Improvements 
Highway 99 East Recreation Site (proposed new site) 
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• Add one (1) fishing pier 
• Add two (2) benches 
• Add two (2) picnic tables 
• Add two (2) lights on one pole, one (1) 


light for fishing pier and one (1) light for 
parking area   
 


 
Improve between 6th and 8th year after license 
issuance. 


 


CANOE PORTAGE 


Issue   


SCDNR noted during relicensing that there was no way to portage around Parr Shoals Dam and 


requested that SCE&G consider building a canoe portage. 


 


Proposed PME 


SCE&G built an experimental canoe portage on the Newberry side of the Parr Shoals Dam.  An 


approximately 1600 ft. trail was cleared and appropriate signage was installed.  Depending on usage 


and feedback from the agencies, SCE&G plans to formalize the canoe portage by bringing it into the 


Project boundary and maintaining it as an additional recreation facility. 


 


EROSION MONITORING AND CONTROL ON PARR RESERVOIR 


Issue   


Daily fluctuations of Parr Reservoir, caused by operation of Fairfield Pumped Storage Facility, cause 


some erosion of the shoreline over time. 


 


Proposed PME 


Currently, SCE&G monitors the erosion of Parr Reservoir’s shoreline on an annual basis and 


Monticello Reservoir’s shoreline on a bi-annual basis.  The goal of the inspection program is to 


monitor the condition of the reservoir shorelines and the proximity of the shoreline erosion to the 


Project boundary line on an ongoing basis using reasonably objective criteria to classify the severity of 


erosion.  The classifications of shoreline erosion are identified as slight, moderate, severe or rip rap.   


Slight erosion is noted as heavy vegetation, no recent down trees, roots holding shoreline together, or 


little to no erosion.  Moderate erosion is identified as some vegetation with vertical or sloped erosion.  


Severe erosion is identified as little to no vegetation and/or undercut erosion.  Rip rap is an 
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identification for a shoreline that has rip rap.  There is some variability in erosion classification based 


on the individual inspector, time of year, and reservoir level during the inspection.      When and if 


areas of severe erosion are identified, SCE&G makes the appropriate repairs to stabilize the shoreline.  


SCE&G proposes to continue these inspections to monitor shoreline erosion at Parr and Monticello 


reservoirs throughout the term of the new license. 


 


EROSION MONITORING AND CONTROL ON MONTICELLO RESERVOIR 


Issue   


Daily fluctuations of Monticello Reservoir, caused by operation of Fairfield Pumped Storage Facility, 


cause some erosion of the shoreline over time. 


 


Proposed PME 


Currently, SCE&G monitors the erosion of Parr Reservoir’s shoreline on an annual basis and 


Monticello Reservoir’s shoreline on a bi-annual basis.  The goal of the inspection program is to 


monitor the condition of the reservoir shorelines and the proximity of the shoreline erosion to the 


Project boundary line on an ongoing basis using reasonably objective criteria to classify the severity of 


erosion.  The classifications of shoreline erosion are identified as slight, moderate, severe or rip rap.   


Slight erosion is noted as heavy vegetation, no recent down trees, roots holding shoreline together, or 


little to no erosion.  Moderate erosion is identified as some vegetation with vertical or sloped erosion.  


Severe erosion is identified as little to no vegetation and/or undercut erosion.  Rip rap is an 


identification for a shoreline that has rip rap.  There is some variability in erosion classification based 


on the individual inspector, time of year, and reservoir level during the inspection.      When and if 


areas of severe erosion are identified, SCE&G makes the appropriate repairs to stabilize the shoreline.  


SCE&G proposes to continue these inspections to monitor shoreline erosion at Parr and Monticello 


reservoirs throughout the term of the new license. 


  


PARR RESERVOIR SHORELINE MANAGEMENT PLAN 


Issue  


A Shoreline Management Plan does not currently exist for Parr Reservoir. 


 


Proposed PME 
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SCE&G developed an SMP for Parr Reservoir in consultation with Lake and Land Management TWC 


members.  SCE&G will need to educate the public on the new SMP and enforce the rules and 


guidelines established in the document through the term of the new license.  The SMP and 


accompanying Permitting Handbook may need to be updated periodically based on the potential for 


new FERC guidelines, etc. SCE&G will consult with stakeholders on a 10 year interval to discuss any 


potential upgrades to the SMP.   


MONTICELLO RESERVOIR SHORELINE MANAGEMENT PLAN 


Issue   


While a Shoreline Management Plan does currently exist for Monticello Reservoir, it needed to be 


updated and enhanced based on changing FERC requirements and recommendations from 


stakeholders. 


 


Proposed PME 


SCE&G developed a new SMP for Monticello Reservoir in consultation with Lake and Land 


Management TWC members.  SCE&G will need to educate the public on the new SMP and enforce 


the rules and guidelines established in the document through the term of the new license.  The SMP 


and accompanying Permitting Handbook may need to be updated periodically based on the potential 


for new FERC guidelines, etc. SCE&G will consult with stakeholders on a 10 year interval to discuss 


any potential upgrades to the SMP.   


 


CULTURAL RESOURCES PMES 


Issue 


As part of relicensing, SCE&G completed Phase I and Phase II studies to determine if the Project 


would have any impact on cultural resources in the Project area.  As a result of these studies, SCE&G 


is completing several PME measures to address cultural resources. 


 


Proposed PME 


Following the recommendations from the Phase I and Phase II studies, SCE&G initiated the 


development of a HPMP and a PA with FERC and SHPO.  The HPMP was finalized and filed with 


FERC on January 4, 2017.  SCE&G is still developing the PA in consultation with FERC and SHPO. 
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Additionally, the Phase I study found that the Lyles Ford site has been impacted by Project operations 


and therefore recommended that SCE&G consult with FERC and the SHPO on ways to mitigate for 


this adverse effect.  SCE&G is currently preparing educational material/signage that will be maintained 


on SCE&G’s website and placed in publicly accessible areas around the Parr Shoals Development and 


Fairfield Pumped Storage Facility. This information will include: 1) historical information about the 


Lyles family, Lyles Ford, and if appropriate, the ruins of a mill/store and a canal built and run by the 


Lyles family in the eighteenth/nineteenth century; and 2) historical information about the Parr Shoals 


Development and the Fairfield Pumped Storage Development Facilities. There is one archaeological 


site that should either be stabilized or have the adverse effects mitigated (e.g., through data recovery 


excavations).  This stabilization or mitigation will be done after the new license is issued.  


 


RECREATION RESOURCE MAPS 


Issue   


During relicensing multiple stakeholders identified non-Project access areas on the Broad River 


downstream of Parr Shoals Dam (outside the Project Boundary), and requested that SCE&G provide 


information and maps to the public showing the locations of these non-project access areas, as well as 


guidance on navigation routes through identified shoals and constriction points. Stakeholders also 


requested that SCE&G provide information to the public on the locations of identified populations of 


Rocky Shoals Spider Lily (RSSL), a plant species of concern, on the Broad River downstream of Parr 


Shoals Dam to the Frost Shoals area as an outreach and educational component for the lower Broad 


River.  


 


Proposed PME 


SCE&G is proposing to develop an off license agreement with stakeholders, where SCE&G will 


include information on non-Project river access areas, navigation, and RSSL populations from Parr 


Shoals Dam downstream to the Frost Shoals area.  This information will be available to the public 


through SCE&G’s website.  Details on non-Project access areas, navigation and RSSL that will be 


included on the website are listed below. 


 


Non-Project River Access Areas 
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Non-Project river access areas between Parr Shoals Dam downstream to the Frost Shoals area will be 


displayed on a map on the website. Two access areas provide unrestricted public access to the Broad 


River, including the non-Project Broad River canoe access at SC Hwy 213, and the non-Project canoe 


access at the Alston trailhead of the non-Project Palmetto Trail.  These areas provide canoe/kayak 


access to the Broad River.  There are no paved boat launches located at these access areas.   The non-


Project Broad River canoe access at SC Hwy 213 is located under the bridge between the towns of 


Peak and Jenkinsville.  Parking is limited at this access area.  Additional information on this access 


area is available at www.scgreatoutdoors.com.  The non-Project canoe access at the Alston trailhead of 


the Palmetto Trail provides parking, picnicking, camping and canoe access to the Broad River.  


Additional information including directions to the site is available at the Palmetto Trail website, 


www.palmettoconservation.org.  SCE&G does not intend to make any of the non-Project river access 


areas a part of the Project recreational sites or facilities. 


 


Navigation 


During relicensing, SCE&G completed an assessment of one-way downstream navigation at sites 


identified by stakeholders as areas difficult to navigate in the Broad River.  Figures and text provide 


guidance on how to navigate each of these areas, identified as “Ledge One,” “Ledge Two,” and 


“Bookman Island Complex.”  “Ledge One” is located approximately 6.75 miles downstream of Parr 


Shoals Dam and 2.4 miles upstream of Haltiwanger Island. The ledge is most easily navigated using 


the passage point near the east bank of the river. “Ledge Two” is located approximately 7.75 miles 


downstream of Ledge One and 1.3 miles upstream of Hickory Island. Ledge Two is most easily 


navigated using the passage point near the west bank of the river. The Bookman Island complex is 


located just downstream of Ledge Two. While there were no areas of navigational concern identified 


here, the braided stream complex can be difficult to navigate during periods of low river flow, and the 


navigability of portions of the river can change depending on river flow conditions. 


 


RSSL 


Life history information and photos of the RSSL in bloom will be included on the website.  Some 


information on the public education and outreach program that the City of Columbia offers will also be 


included.  General locations of large populations of RSSL found downstream of Parr Shoals Dam will 



http://www.scgreatoutdoors.com/

http://www.palmettoconservation.org/
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be displayed on a map.  Text will be included to educate the public on how to treat the RSSL if 


encountered.  Sample text is included below. 


 


“While viewing of the RSSL populations is encouraged, they should not be disturbed. 


Plants should not be relocated as they only grow on river shoals and will not survive in 


a garden. Flowers should not be picked as the plant will not form a seed. Finally, avoid 


walking on the shoals where RSSL are found as they could be trampled or have their 


roots dislodged.” 


  


ROCKY SHOALS SPIDER LILY PUBLIC OUTREACH AND EDUCATION 


Issue  


The Congaree Riverkeeper requested that SCE&G perform periodic monitoring of RSSL populations 


located downstream of Parr Shoals Dam but upstream of Columbia Dam through the term of the new 


license.  He also requested that SCE&G join in the ongoing efforts for restoration, public outreach and 


public education of the RSSL by the City of Columbia. 


 


Proposed PME 


While SCE&G is not proposing to perform RSSL monitoring through the term of the new license, they 


are proposing to participate in public outreach and education through an off license agreement with 


stakeholders.  This RSSL information, along with information on non-Project Broad River access areas 


and best navigation routes downstream of the Project, will be available to the public through SCE&G’s 


website.  Additional information about this off license agreement is included in the following section 


“Recreation Resource Maps.”  


 


DOWNSTREAM RECREATION FLOWS 


Issue 


The Recreation TWC requested that SCE&G consider scheduling flows specifically for recreational 


purposes. 


 


Proposed PME 
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SCE&G does not propose to support this request.  This project cannot store water for releases at 


specific times and inflows will not support these releases during peak recreation times of the year. 


 


PALMETTO TRAIL CONTRIBUTION 


Issue   


NGOs and agencies have expressed a desire to have additional recreation access downstream of the 


Parr Shoals Dam on the Broad River.  Instead of building a recreation site in this area, SCE&G was 


asked to make a one-time monetary contribution to the Palmetto Trail to help fund the construction of 


a new recreation site. 


 


Proposed PME 


The lands located downstream of the Parr Shoals Dam along the Broad River are not included in the 


Parr Project Boundary. Because of this, and because the V.C. Summer Nuclear Plant already provides 


funding and easements for this organization, SCE&G does not plan to support this request through the 


Parr relicensing.  
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AGENDA 
 


PARR HYDROELECTRIC PROJECT 
(FERC NO. 1894) 


SOUTH CAROLINA ELECTRIC & GAS COMPANY 
 


PROTECTION, MITIGATION AND ENHANCEMENT (PM&E) MEETING 
 


MARCH 28, 2017 
9:30 A.M. - 4:00 P.M. 


 
 


Meeting Purpose: Review and discuss environmentally related proposed PM&E 
measures for the Parr Project Relicensing. 


 
• Introductions  


 
• Review/Discuss PM&E Measures: 


 
• Monticello Fish Habitat Enhancements 
• West Channel Flows/Channel Modifications 
• Turbine Venting Plan 
• American Eel Monitoring 
• Downstream Flow Fluctuations 
• Parr Shoals Dam Generator Upgrades 
• Santee River Basin Accord for Diadromous Fish Protection, 


Restoration and Enhancement 
• Downstream Navigation Flows 
• Downstream Minimum Flows 
• Dam Removal in the Broad River Basin 


 
• Other PM&E Measures (not previously proposed) 


 
• Adjourn 


 








AGENDA 
 


PARR HYDROELECTRIC PROJECT 
(FERC NO. 1894) 


SOUTH CAROLINA ELECTRIC & GAS COMPANY 
 


PROTECTION, MITIGATION AND ENHANCEMENT (PM&E) MEETING 
 


MARCH 30, 2017 
9:30 A.M. - 4:00 P.M. 


 
 


Meeting Purpose: Review and discuss recreation and shoreline management related 
proposed PM&E measures for the Parr Project Relicensing. 


 
• Introductions  


 
• Review/Discuss PM&E Measures: 


 
• Recreation site monitoring/maintenance/improvements on Parr and 


Monticello Reservoirs 
• Canoe Portage at Parr Shoals Dam 
• Erosion Monitoring and Control on Parr and Monticello Reservoirs 
• Shoreline Management Plans for Parr and Monticello Reservoirs 
• Cultural Resources – HPMP, PA, and other PMEs 
• Recreation Resource Maps 
• Rocky Shoals Spider Lily Public Outreach and Education 
• Downstream Recreation Flows 
• Palmetto Trail Contribution 


 
• Other PM&E Measures (not previously proposed) 


 
• Adjourn 


 







From: Gerrit Jobsis
To: Kelly Kirven; Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); Caleb Gaston (caleb.gaston@scana.com);
Chad Altman (altmankc@dhec.sc.gov); Charlene Coleman (cheetahtrk@yahoo.com); Chris Johnston
(JohnstonWC@gmail.com); Chuck Hightower (hightocw@dhec.sc.gov); David Eargle (eargleda@dhec.sc.gov);
Dick Christie (christied@dnr.sc.gov); Frank_Henning@nps.gov; Fritz Rohde (Fritz.Rohde@noaa.gov); Greg Mixon
(mixong@dnr.sc.gov); Hal Beard (BeardH@dnr.sc.gov); Henry Mealing; J. Hagood Hamilton Jr.
(jhamilton@scana.com); Jim Glover (gloverjb@dhec.sc.gov); Jon Durham (jondurham@bellsouth.net); Lorianne
Riggin (RigginL@dnr.sc.gov); Malcolm Leaphart (mwleapjr@att.net); Mark Caldwell (mark_caldwell@fws.gov);
Mel Jenkins (greenpalmetto@yahoo.com); Melanie Olds (melanie_olds@fws.gov); Pace Wilber
(Pace.Wilber@noaa.gov); rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan
(rmahan@sc.rr.com); Ron Ahle; Rusty Wenerick (weneriwr@dhec.sc.gov); Sam Stokes (stokess@dnr.sc.gov);
Scott Castleberry (castlews@dhec.sc.gov); Scott Harder; STUTTS, BRANDON G; Wayne and Ginny Boland
(wayneboland@bellsouth.net); Alison Jakupca; BRESNAHAN, AMY; Henry Mealing; Jay Maher; Ley, Amanda;
Alison Jakupca; Henry Mealing; Jay Maher; Jordan Johnson; Karla Reece (Karla.Reece@noaa.gov); Robert Stroud
(StroudR@dnr.sc.gov); Brandon Kulik; Dick Christie (dchristie@comporium.net); Brandon McCartha
(Brandon.McCartha@scana.com); btrump@scana.com; CHASTAIN, WILLIAM K JR; Dan Adams
(John.Adams@scana.com); Edye Joyner; Erich Miarka (erich.miarka@gillscreekwatershed.org); Jeff Carter
(jmcarter00@sc.rr.com); Joe Wojcicki; John Fantry (john@Fantrylaw.com); Karen Swank Kustafik
(kakustafik@columbiasc.net); Mark Davis; Merrill McGregor (merrillm@scccl.org); tboozer@scana.com; William
Hendrix (HendrixWB@dot.state.sc.us); Corbin Johnson (Corbin.Johnson@scana.com); Bret Hoffman; Bruce
Halverson

Cc: Erin McCombs
Subject: American Rivers’ Trial Balloon to reach agreement for offsetting Parr Reservoir fluctuations
Date: Friday, March 31, 2017 5:15:13 PM
Attachments: American Rivers - SAC Dam Removal Update March 2017.pdf

SoutheastDamRemovalFactSheet.pdf
BroadRiverDamsPreliminaryQuery.xlsx
Median total project costs.pdf

Relicensing stakeholders:
 
As discussed at the March 28 and 30, 2017 PM&E meetings, please find below American  Rivers’ Trial
Balloon to reach agreement for offsetting the impacts of Parr Reservoir fluctuations.  I am also
providing additional information requested:

·         Links to American Rivers’ Blue Trails website and maps www.bluetrailsguide.org
·         Congaree River Blue Trail Map

http://www.bluetrailsguide.org/assets/pdfs/blue-trails/congaree-river-blue-trail-map.pdf?
d34d3c

·         Ashley River Blue Trail Map
North - http://b.3cdn.net/amrivers/a0424eab4b4bd2e825_mlbrgbynj.pdf
South – https://s3.amazonaws.com/american-rivers-website/wp-
content/uploads/2016/08/16105228/BTG_ashley-river-south-map.pdf

·         Waccamaw River Blue Trail Map
http://www.bluetrailsguide.org/assets/pdfs/blue-trails/Waccamaw-River-Blue-Trail-
Map.pdf?d34d3c

·         American  Rivers’ fact sheet on dam removals
·         American Rivers’ spreadsheet showing a preliminary assessment of Broad River watershed

dams for voluntary removal.
·         American Rivers’ March 2017 dam removal project list for the Carolinas and Tennessee

demonstrating that finding such projects is doable.
·         Median project costs of dam removals.

 
American  Rivers Trial Balloon to reach agreement for offsetting Parr Reservoir fluctuations
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Dam Removal in the  


Rivers of Southern Appalachia and the Carolinas: 


Status and Selected Projects  


March 2017 
 


2016 was a record breaker for conservation-driven dam removals in North Carolina with 


eight dams removed!  North Carolina had the second most dam removals of any state, with 


projects as large as the 275-foot-long Shuford Dam and the 240-foot-long Cane River Dam.  


Some had been blocking rivers for over 150 years.  American Rivers, under the direction of our 


Southern Appalachian dam removal specialist Erin McCombs, led the removal of four dams and 


provided technical assistance to partners on three of the other four.  Capacity and momentum 


are building in North Carolina and the Southeast, and we feel well positioned to continue 


improving our rivers’ health by removing these barriers.  


 


Looking forward to 2017, there is an ever-growing list of active projects in NC with many 


active projects in South Carolina and Tennessee developing as well – partly in response to the 


tragic flooding and dam failures in recent years.  Policy efforts to streamline the dam removal 


process in North Carolina are underway with a bill currently moving through the North Carolina 


Senate. To improve the limited project manager capacity in the Cape Fear River basin, American 


Rivers has secured funding for a 2-day dam removal training in the Cape Fear basin in May.  As 


American Rivers’ staff continues to work through our strategic plan, dam removal remains one 


of our most effective tools. In the coming year, staff will assess how we may be able to combine 


dam removal with other strategies to further address the impacts of urbanization across the 


Southeast. 


 


In the following sections, we cover the highlights from the last six months and recent 


efforts to streamline the dam removal process.  We also provide an updated table of American 


Rivers’ active dam removal projects with additional details on selected priority projects. In 


closing there is a before-and-after photographic review of the 2016 dam removals. 


 


Thank you for your interest in and support of our Southeastern dam removal program, 


which, thanks to you, is making a tremendous difference for the rivers of the Southern 


Appalachia and Carolinas today and positioning us for broader impact downstream.  If you have 


any questions or would like to receive any additional information, please contact Steve White 


at swhite@AmericanRivers.org or 919-720-2901. 



mailto:swhite@AmericanRivers.org
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Highlights from the last 6 months: 


 Of the 72 dams removed across the country in 2016, North Carolina was the second 


leading state in dam removal with 8 completed projects.  The dams removed include the 


Shuford Dam, Cane River Dam, Granite Mill Dam, Little Buck Creek Dam, and the 


Santeelah Fish Barrier. 


 The Beaverdam Creek dam removal near Canton, NC, continued to move forward. A 


design and engineering firm has been hired, a regulatory meeting started the permitting 


process, and the final dollars needed for the project were requested from the NC 


Division of Water Resources fund.  


 American Rivers’ technical assistance was requested by municipalities and utilities 


looking to address the liability of owning outdated, unneeded dams.  


 American Rivers is leading a collaborative conservation planning effort with the Little 


Tennessee River Native Fish Conservation Area with the ultimate goal of identifying the 


highest priority restoration and land protection projects to improve water quality and 


aquatic habitat in the Little Tennessee River basin. We hope to bring on additional staff 


capacity to in the fall to support this conservation planning and project selection. 


 American Rivers has secured funding to host a dam removal project manager training in 


Fayetteville, NC, in May to build capacity and momentum for dam removal. 


 American Rivers hosted and led the meeting of the North Carolina Aquatic Connectivity 


Team in February and presentations and discussion of the projects from 2016 will help 


guide our work into the future. Attendance was strong.  Our partners’ growing emphasis 


on using dam removal as an effective restoration tool continues to drive momentum. 


 The South Carolina House of Representatives passed legislation strengthening state dam 


safety regulations in light of more than 75 dams that failed during devastating floods in 


2015 and 2016. The legislation now awaits approval from the state Senate. This 


legislation has been a high priority for American Rivers because strong dam safety 


regulations have been shown to result in more removals of unsafe dams.   


 


Policy & Regulation:  Informed by regulatory challenges experienced on the projects American 


Rivers has worked on over the years, we are working at the state level in North Carolina to 


support legislation to reduce the regulatory burden and permitting costs of dam removal. 


Additionally, the U.S. Environmental Protection Agency released a frequently-asked-questions 


document to help regulators effectively support dam removal, an important tool to protect 


water quality and aquatic habitat of our rivers; American Rivers provided critical support in the 


development of the document. Finally, a new nationwide dam removal permit was issued by 


the U.S. Army Corps of Engineers for lowhead dams. This permit was supported by American 


Rivers during development and our staff has been providing support and outreach to support to 


states during the roll out and implementation of this new permit.  
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Active Dam Removal Projects 


in the Rivers of Southern Appalachia and the Carolinas 


 


 


State Name Status Project Status Description Basin 


NC Milburnie Dam 1 1. Active - permitting (removal) Neuse 


NC Hoosier Dam 1 1. Active - design (removal) Cape Fear 


NC Beaverdam Creek Dam* 1 1. Active- design (removal) French Broad  


NC Middle Fork New 1 1. Active- design (removal) New  


NC Halls Lake Dam* 1 1. Active- fundraising (removal) Cape Fear 


NC Randleman City Reservoir* 1 1. Active - feasibility (removal) Deep 


NC Ward's Mill Dam* 1 1. Active - feasibility (removal) Tennessee 


NC Patterson Dam 1 1. Active - feasibility (removal) Yadkin 


NC Cullowhee Dam* 1 1. Active - feasibility (removal) Little TN 


NC Pine Hall Brick Dam 1 1. Active - feasibility (removal) Roanoke 


NC Rocky Mount Millpond 2 2. Investigating (fish passage) Tar-Pamlico 


NC Gooch's Mill Dam 2 2. Investigating (removal) Tar-Pamlico 


NC Sparta Mill Dam 2 2. Investigating (removal) New 


NC Oxford City Dam 2 2. Investigating (removal) Tar-Pamlico 


TN Roaring River* 1 1. Active - permitting (removal) Tennessee 


TN Oostanaula 1 1. Active - feasibility (removal) Hiawassee 


TN Rockford Dam 2 2. Investigating (removal) Tennessee 


TN Harm's Mill  2 2. Investigating (removal) Tennessee 


TN Chickamauga Creek 2 2. Investigating (removal) Tennessee 


TN Walland/Perry's Mill 2 2. Investigating (removal) Tennessee 


SC Lake Elizabeth 1 1. Active - design (removal) Broad 


SC Congaree Creek* 1 1. Active- fundraising (removal) Congaree 


SC Mill Creek  1 1. Active - design (removal) Saluda 


SC Matthews Creek 1 1. Active- fundraising (removal) Saluda 


*Projects with asterisk indicate project details to follow.  
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Beaverdam Creek Dam, Canton, NC 


 


 
Dam Facts:  


This dam is approximately 12 feet high and 35 feet across and was partially breeched as of 


December 2015.  


 


Habitat Benefits:  


Ecological impacts of the dam include blocked aquatic species passage, degraded habitat in the 
formerly impounded section of river, water quality concerns associated with turbidity from 
failing banks, blocked natural sediment transport, and alteration of river hydrology.  
 
Project Context:   
This project is located on Beaverdam Creek very close to the confluence with the Pigeon River. 


To fully address the root cause of impairment in Beaverdam Creek, American Rivers is working 


with Southwestern Resource Conservation and Development Council, Haywood Waterways, 


local landowners, state and federal agencies and others to restore other parts of the watershed 


with the vision to restore native aquatic species to their former range. 


 


Status:  


A design and engineering firm has been hired, a regulatory meeting started the permitting 


process, and construction is anticipated in the fall of 2017. 


 


Costs:  


The design, permitting, and engineering costs are approximately $90,000, with funding for this 


phase having been secured from private donations and the Pigeon River Fund. Final design 


costs have been requested from the NC Division of Water Resources Grant program. The 


construction phase will be funded and implemented by the U.S. Fish and Wildlife Service. 
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Halls Lake Dam, Clinton, NC 
 


 
 


Dam Facts:  


~10 feet high; ~100 feet long; privately owned. It was breached in the October 2016 Hurricane 


Matthew flooding.  


 


Habitat Benefits:  


This removal will reconnect diadromous fish, or fish that require time in freshwater and ocean 
environments, to habitat that is important to their survival. American eel and river herring are 
two of the species that will benefit from this project. The removal of this dam connects 12.67 
upstream stream miles. 
 


Project Context:   
This project was identified using the North Carolina Barrier Prioritization Tool, a product 
developed during a Duke University Nicholas School masters project where American Rivers 
was the client. Through landowner outreach we secured permission to move forward with this 
project. 
 


Status:   


A memorandum of understanding is in place with the landowner. Fundraising and scoping of 


the project are underway. 


 


Costs: 


Costs for design, engineering, and permitting are not finalized. USFWS has expressed interest in 


funding the construction of this project. 
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Randleman City Reservoir Dam, Randleman, NC 


 


 
    


Dam Facts:  


The 35 ft. high and +200 ft .long dam served as the formed water supply for the City of 


Randleman, NC, but no longer serves that purpose.  


 


Habitat Benefits:  


The dam is located on Polecat Creek, a tributary of the Deep River in the Cape Fear basin. The 


Deep River is home to the Cape Fear Shiner and diadromous fishes. 


 


Project Context:   
The dam is rated “high hazard” and the city is interested in divesting itself from the liability of 
owning this dam. The City of Randleman contacted American Rivers for technical and financial 
assistance for dam removal. 
 


Status:  


The city manager and alderman have visited the site with American Rivers and are interested in 


pursuing removal. At the next meeting of the alderman, a proposal to remove the dam will be 


up for a vote. 


 


Costs:  


No scope developed yet.  
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Ward’s Mill Dam, Valle Crucis, NC 
 


 
      


 


Dam Facts:  


This 16 ft. high 100 ft. long dam is an active hydropower mill dam. 


 


Habitat Benefits:  


This dam removal will improve free flowing aquatic habitat in the Watauga River for 5 rare 


occurrences in the stream including the Green floater freshwater mussels and trout. Removal of 


this dam will open 140 upstream miles. 


 


Project Context:   
The dam is privately owned and operated a mill starting 120 years ago. 


 


Status:  


The owners are surrendering the hydropower license with the Federal Energy Regulatory 


Commission before dam removal can commence. 


 


Costs:  


Scope and cost not yet developed. 
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Cullowhee Dam, Cullowhee, NC 


 
 


Dam Facts:  


This 30 ft. high and 150 ft. wide water supply dam is owned by Western Carolina University.  


 


Habitat Benefits:  


The removal of Cullowhee dam will reconnect 81 total miles upstream (11 mainstream river 
miles) and 1,043 downstream river miles connecting a total of 1,124 river miles. The dam is 
located in the Tuckaseigee State Natural Heritage Area, which additionally demonstrates its 
ecological significance. The dam’s removal would significantly improve habitat for three 
threatened & endangered species (the Sicklefin redhorse, French Broad River crayfish, and 
Appalachian elktoe mussel) and eight other fish species including Eastern brook trout. 
According to our ecological barrier prioritization tool, this project ranks 33 out of more than 
6,300 dams in the state. 
 


Project Context:   
The Cullowhee Dam on the Tuckaseigee River in North Carolina is a water intake dam owned by 


Western Carolina University that is in poor condition.  The river is a destination for trout fishing 


and restoration of this stretch would benefit the economically depressed area.   


 


Status: 


A feasibility study is underway to determine if we can replace water intake and remove the 


dam. The feasibility study is funded by the dam owner, Western Carolina University and the 


Tuckaseigee Water & Sewer Authority. The study has been delayed from February to April.  


 


Costs: 


An estimated $2 million is needed to modify the water intake and remove the dam. 
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Roaring River Dam, Jackson Co., TN 


 
 


Dam Facts:  


This dam on the Roaring River was built to purposefully block fish migration, and practice now 


wholly unsupported by science. 


 


Habitat Benefits:  


Removal of the dam structure opens significant mileage allowing the fish and other aquatic 


species improve genetic diversity. 


 


Project Context:   
The failing dam poses a risk to paddlers and other recreationists. The US Army Corps of 


Engineers and the Tennessee Wildlife Resources Agency jointly own the structure and are 


working together for removal. American Rivers is providing technical support. 


 


Status:  


This project is has secured permits and design is complete. A construction firm has been 


selected and removal is planned for this year. 
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Congaree Creek Dam 


Cayce, SC 


      
 


Dam Facts:  


This sheet pile dam formerly served as an emergency/back-up water supply dam for the City of 


Cayce, SC who also owns the dam. The City is interested in removing the dam and improving 


river access at the site. 


 


Habitat Benefits:  


Removal of the dam structure opens significant upstream mileage expanding habitat for many 


fish and other aquatic species including snail bullhead, flat bullhead, white catfish, black-


banded sunfish, sawcheek darter, swallowtail shiner, and sandbar shiner.  Shealy’s Pond 


Heritage Preserve is upstream of this project opening river connectivity to protected lands. 


 


Project Context:   
The dam creates a dangerous hydraulic roller at certain river levels that pose a risk to paddlers. 


A canoe trail begins at the dam, but access is challenging and can be improved through this 


project.  


 


Status:  


This project is in the pre-design and fundraising phase. 


 


Costs:  


Cost estimates are being sought from design and engineering firms. The US Fish and Wildlife 


Service expressed interested funding and implementing the construction portion of this project.  
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Before and After:  A Review of the North Carolina 2016 Dam Removals 


 


Shuford Mills Dam, Henry River, Brookford, NC 


     
 


Cane River Dam, Cane River, Burnsville, NC 


     
 


Granite Mill Dam & 2 remnant dams, Haw River,  


Town of Haw River, NC 
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Little Buck Creek Dam, Little Buck Creek 


Nantahala National Forest, Clay Co., NC 


 


      
 


 


Santeetlah Fish Barrier, Santeetlah Creek 


Nantahala National Forest, NC 


 


      
 
 








For more information please contact:  


Erin McCombs ● 828-649-7887 ● emccombs@americanrivers.org 


 


 


Voluntarily Removing Obsolete Dams, Bringing Rivers Back to Life 


A healthy river can increase property values, boost recreational opportunities, attract tourists, 


reduce water pollution, and protect people and property from flooding. But dams, levees and other 


man-made structures disrupt the natural functions of rivers, leaving many of them lifeless or cut off from 


their communities. Sustainable approaches to river management restore natural river functions, floodplains 


and wetlands and ensure safer and healthier communities.  


There are thousands of dams blocking our rivers and streams*, most of which are no longer serving 


their intended purpose like powering mills old grist mills or woolen mills. These obsolete relics clog rivers 


stopping fish from accessing their habitat, pose a public safety hazard, increase the threat of upstream 


flooding, and block recreational economic growth opportunities.   


One important factor in preserving and restoring the rivers of the Southeast is connectivity or the ability of 


fish to move up and down a river and for the river to transport sediment and organic matter from its 


headwaters to its estuary. On the coastal plain, connectivity is critical to allow species to move between 


the ocean and streams.  In the mountains connectivity is critical to maintain habitat for hundreds of species 


found nowhere else on earth. Dam removal is the best way to restore these streams, and bring these 


buried stretches of river back to life. 


 


 


 


 


 


 


 


 


American Rivers works with willing dam owners and communities that are grappling with decisions about 


dams and other stream barriers and their impacts to public safety, the local economy and the environment. 


Through establishing locally-based partnerships we successfully demonstrate the benefits of restoring rivers 


through the removal of stream barriers. We also enable communities to share their success stories with 


others, showing how quickly rivers can heal and how local businesses and property owners, as well as fish 


and wildlife, thrive when rivers are restored.  


*This does not include farm ponds 


River Restoration in 
the Southeast 


Before and After:  Steeles Mill Dam removal 
 Hitchcock Creek, Rockingham, North Carolina 







Dam Removal Frequently Asked Questions 


 


 


Why remove dams? 


Dams, like any man-made structure, were not built to last an eternity. They have a finite life span and require 


constant maintenance to keep them working and structurally sound. Many dams have outlived their useful 


design lives and no longer provide the economic benefits that once supported their maintenance costs. There 


have been a growing number of dams being removed where the costs outweigh the benefits or where the dam 


no longer serves any useful purpose. Many dams have not been maintained, creating a safety and 


environmental hazard. Dams are removed for many reasons, often to restore the river for fish and wildlife. 


Other reasons can be to eliminate liability, save taxpayer money, and restore opportunities for boating and 


fishing. 


 


What about property values? 


While the loss of one type of recreational and scenic resource may be upsetting to some, to others, the 


restored river and added open space will be very attractive. Studies have not shown strong correlations 


between small dam removal and changes in property value. 


 


Who owns the dams that are being removed? 


Private individuals, businesses, local governments, or public utilities may own dams. Most of the dams 


removed to date have been owned privately, by local government, or by public utilities. 


 


How much does it cost to remove a dam? 


Because the size and location of dams vary so greatly, the cost to remove an individual dam can range from a 


few thousand dollars to hundreds of millions of dollars. Funding sources for removal of dams to provide 


ecological benefit are available and include federal agencies like the US Fish and Wildlife Service and 


NOAA, foundations, and private donors. 


 


How are dams removed? 


Because dams and rivers vary greatly, physical removal strategies and techniques may also vary on a case-


by-case basis. Generally, the process involves drawing down the reservoir, potentially removing the 


sediment built up behind the dam, removing the structure, and mitigating for downstream effects. Techniques 


may include the use of controlled explosions and heavy demolition equipment. 


 


How many dams have been removed to date? 


Currently, American Rivers is aware of over 1,200 dams nationwide that have been removed in this country 


since 1912. The majority of these removals occurred since 1980 and the number has increased even more 


since 2000. 


 


Is the dam historic? 


Some dams and their associated mills provide good examples of early industrial development. The history of 


these sites can be preserved through interpretive signage and preservation of associated mill buildings or by 


leaving a component of the dam. 


 


Will there be an increase in flooding? 


Only a small percentage of dams provide flood control benefits and those dams were expressly built for that 


purpose. Most dams do not significantly affect or control downstream flooding and therefore their removal 


will not cause a significant change in flooding downstream. In some cases, dam removal can actually 


decrease flood hazards because the river will be able to naturally adjust to flow conditions and water will not 


be impeded by structures in the river. Many dams have inadequate spillways and cannot pass enough water 


during flooding events. 






SC FERC Fund Recon USFWS

		GlobalID		Barrier_name		Resident (R) or Diadromous (D) Scenario		Lat_long		Property_Address		Parcel_no		City_County		Landowner_One_Name		Landowner_One_Address		Landowner_One_Phone		Landowner_Two_Name		Landowner_Two_Address		Landowner_Two_Phone		Property_tax_value		Owner_Contacted		Comments		Property_Outline_Tax_records

		Preliminary query of dams in Broad River watershed, SC. Additional assessment needed for potential of voluntary removal.  

		F143BD51-CAF5-4B1E-AFA5-A9C88BB60D99		Estimated Dam 279		RD		34.2343, -81.0251		 1) 448 Persimmon Fork Rd, 2) 440 Persimmon Fork Rd & W/S Syrup Mill Rd		1) R12800-02-17; 2) R12800-02-09 & R12800-02-08		Blythewood_Richland		Walker George R P III& Catherine F		450 Persimmon Fork Rd, Blythewood SC 29016		(803)786-7333		George RP Walker Jr Trust/George RP Walker Jr/Trustee		440 Persimmon Fork Rd, Blythewood SC 29016				1) $396,100; 2) $1,831,900 & $2,838,700 (assessed values)				Dam crosses 3 parcels; information for 2 is identical. **Note: An obituary for George RP Walker was found listing his death on February 15, 2016.

		CC8FA98D-EE61-4EF0-B56C-2C62BEB828F8		Lake Ashley Dam		D		34.2393, -80.9815		N/S Pineview Church Rd		R15382-01-47		Blythewood_Richland		Lake Ashley Homeowners Association Inc		PO Box 249, Blythewood SC 29016										$2,600 (assessed)

		9F8D5979-B5F5-4159-BCD9-68A1E0E333BD		Estimated Dam 284		RD		34.2697, -81.0087		East Peach Road		201-00-01-051-000		Ridgeway_Fairfield		Averyt Family Partnership & Gayle O Averyt		PO Box 1365, Columbia SC 29202										$2,153,600 (total market value)

		690E7CAC-126D-466A-9847-30934576875B		Avertyt Family Dam		R		34.2742, -81.0116		East Peach Road		201-00-01-051-000		Ridgeway_Fairfield		Averyt Family Partnership & Gayle O Averyt		PO Box 1365, Columbia SC 29202										$2,153,600 (total market value)

		ACE86E8E-C45F-415A-9F67-399330115F22		Maxey Coleman Dam, Garner/Coleman Dam		RD		34.2348, -81.1071		2038 Little Ceder Creek Rd		214-00-00-091-000		Winnsboro_Fairfield		Grandpa G LLC		1301 Gervais Street Suite 812, Columbia SC 29201										$566,400 (total market value)				Grandpa G, LLC is also listed at 1901 Main Street, Columbia SC 29201

		43F09435-35AD-4961-A829-B9162BD20A92		Estimated Dam 295		D		34.0661, -81.0489		5900 Monticello Rd		1) R09308-04-01 ; 2) R09312-01-01		Columbia_Richland		Brown H Arthur Jr as Trustee of Winhill Trust		1313 Claremont Dr, Columbia SC 29205		(212)803-1284		City of Columbia C/O Finance Director		PO Box 147, Columbia SC 29217		(803)545-3325		1) $60,600; 2) $126,000 (assessed values)				Dam could not be identified on aerial images, so its hard to pinpoint on which parcel this dam is located.

		651D209C-7948-4DFA-BDB9-E6AC85F5C544		Columbia Canal Hydroelectric Project (FERC Project No. 1895)		D		34.0337, -81.0704		E/S and W/S Broad River Rd		R07316-02-14 and R07316-01-02		Columbia_Richland		City of Columbia		1737 Main St, Columbia SC 29201										$17,700 and $10,200		Dam starts at one parcel and ends at another.

		542E7A5B-AEF2-4430-9ACC-CD32606A53FA		Jackson-Mill Ck WCD Dam #7		RD		34.3420, -81.1607		INT S-20-380 & S-20-54 N		143-00-00-035-000		Winnsboro_Fairfield		Town of Winnsboro		Winnsboro, SC 29180										$0 (total value)

		5500B789-EB82-4D1E-AAD8-26BBE5063BF1		Jackson-Mill Ck WCD Dam #2		R, D		34.3742, -81.1448		Kincaid Bridge Rd		124-00-01-052-000		Winnsboro_Fairfield		Timms Daniel III		10689 Jackson Creek Road, Winnsboro SC 29180														$513,000 (total value)

		B226F785-1507-437A-A319-AB2D80318806		Jackson-Mill Ck WCD Dam 8		R, D		34.3899, -81.143428		1 and 2) Meadow Lou Lane; 3) Kincaid Bridge Rd		1) 105-00-00-050-000; 2) 105-00-00-051-000; 3) 124-00-02-034-000		Winnsboro_Fairfield		1) Clowney Reba S		1) 4050 Newberry Rd, Winnsboro SC 29180		1) (803)635-4346		2) Clowney Samuel S		2) 4001 Newberry Road, Winnsboro SC 29180				1) $9,000; 2) $9,000; 3) $260,000 (total values)				Dam split between 3 parcels.				3) Chappell Robert G et al; Kincaid Bridge; PO Box 239, Winnsboro SC 29180

		4F051C76-85E5-4948-940F-98F8739C1F55		Jackson-Mill Cr WCD Dam 1		R 		34.3901, -81.1846		1177 Old Airport Rd		104-00-02-096-000		Winnsboro_Fairfield		Green Carolyn K		192 Pineview Church Rd, Blythewood SC 29016		(803)691-7997								$743,400 (total value)

		E4889A7C-4E9A-4C63-9575-9DD5556F38E6		Estimated Dam 282		R, D		34.3862, -81.1862		E of Jackson Creek Rd		123-00-00-002-000		Winnsboro_Fairfield		Stevenson Lonnie Edward		8783 Newberry Road, Winnsboro SC 29180		(803)635-9637								$153,700 (total value)

		3AB2ED5A-A887-4472-8E13-AD257E3D97C1		George F Coleman Dam		R, D		34.3798, -81.2843		Home Tract East-W of SC-2		120-00-02-010-000		Blair_Fairfield		Coleman Creighton B		125 S Garden Street, Winnsboro SC 29180; see additional address				Home address listed at LO website		PO Box 1006, Winnsboro SC 29180		(803)635-6884		$774,800				Info on LO Senator Creighton B Coleman 

		AFF2E4D1-F908-4EBC-A16E-7D0F41C4F95A		Estimated Dam 278		R		34.3783, -81.3103		State Rd S-20-99																						Is this dam the causeway over Monticello Reservoir? 

		4C4C9040-D5F6-4C1F-830B-BF7DED8F9B78		Betty K Shealy Pond Dam		R		34.2169, -81.5267		170 McFall Drive				Prosperity_Newberry		Caldwell George H Trustee DEC		809 Kiblers Bridge Rd, Prosperity SC		(803)945-7474								Not found				LO Address is listed as GH Caldwell Subdivision HOA.

		13B6FD18-1EF3-4ACF-B1A3-ED79C5DC53DB		Mid-Carolina Gold Club		D		34.2434, -81.4488		Hwy 521		633-9		Pomaria_Newberry		Mid Carolina Farms Inc, C/O Robert Cochell		PO Box 1070, Valrico FL 33595		(813)689-2082								$16,042 (Total Taxable Value)				Phone number listed is the work number found for Robert D Cochell at address linked to parcel. 

		86190B42-AB7E-4CC6-9766-F11520CA7F92		Estimated Dam 277		RD		34.3297, -81.5562		4232 Mt Bethel Garmany Rd		445-22		Newberry_Newberry		Wessinger F Townsend		PO Box 612, Newberry SC 29108		(803)276-9874								$291,005 (total taxable value)

		0CF574B9-D805-43D5-A8DF-8E011B31958B		Estimated Dam 311		RD		34.3117, -81.6094		680 Odell Rd		0340-3-20		Newberry_Newberry		Oien Family Investments LLC		1216 SE Colony Way, Jupiter FL 33478		Lynn E Oien: (561)748-0184, (561)747-8802								$97,666 (total taxable value)				Lynn E Oien is listed at LO address, but not on property card.

		911E87AA-4834-4EEB-8BC9-8A76B2B3C11A		Estimated Dam 319		RD		34.4664, -81.7314		[near 521 Stomp Springs Circle]		768-00-00-001		Clinton_Laurens		Osborne John E & Pamela L		703 Rockwood Rd, Columbia SC 29209		(803)776-6720								$160 (total assessment)

		320AECA7-75B8-4C46-999C-B2D21DB78787		Duncan Creek WCD Dam 7		RD		34.4855, -81.8334		28373 Highway 76		901-34-01-001		Clinton_Laurens		Whitten Center		Highway 76 E, PO Drawer 239, Clinton SC 29325		Information: (864)833-2733								0 (total assessment)				Whitten Center is a residential facility of the SC Department of Disabilities and Special Needs.

		5F081EE2-F767-4177-BB48-34548752630E		Lawson		D				28373 Highway 76		901-34-01-001		Clinton_Laurens		Whitten Center		Highway 76 E, PO Drawer 239, Clinton SC 29325		Information: (864)833-2733								0 (total assessment)				Whitten Center is a residential facility of the SC Department of Disabilities and Special Needs.

		FE180BD4-857F-4923-B48D-0F9842886334		SCNONAME 30002, Duncan Creek WCD Dam 2		RD		34.5081, -81.8809		Unlisted		1) 613-00-00-005; 2) 613-00-00-006		Clinton_Laurens		Blakely Robert Elliott et al		2150 Highway 308, Clinton SC 29325		(864)833-3804		JFT Farms LLC		PO Box 223, Simpsonville SC 29681				1) $30; 2) $3,090				1) LO Robert Elliott Blakely died in December 2015. Contact info listed is for his widow, Gail S Blakely

		87126962-F177-43E0-B9DE-F42359C5EBA6		SCNONAME 30005, Duncan Crk WCD Dam 5		RD		34.5380, -81.9001		[near 199 Broken Arrow Rd]		611-00-00-002		Clinton_Laurens		CM Farm Incorporated 		PO Box 346, Laurens SC 29360		(803)984-4444								$2,650 (total assessment)				Listed on the SC airport database - no runways are visible on aerial photos. 

		B473DC46-87E0-461E-ABD1-9F4CCA68162B		SCNONAME 30006, Duncan Crk WCD Dam 6B		RD		34.5467, -81.9074		621 Bethany Church Rd		560-00-00-003		Clinton_Laurens		City of Clinton		404 N Broad St, Clinton SC 29325		General questions (864)200-4503								$0 (total assessment)

		B682EE7C-9F61-4069-BDC3-1AF4E38F82F5		BVERDM Warrior WCD Dam 33		R		34.5873, -81.9618		2285 Pooletown Rd		497-00-00-008		Laurens_Laurens		Glenn Nancy Blakely		617 Riverwalk Way, Irmo SC 29063		(803)749-9124								$450 (total assessment)

		5C7CAC82-CD79-46D6-B287-C64B9D56AC52		BVRDAM Warrior Crk WCD #4		R		34.5942, -82.0095		1) ; 2) unlisted		1) 378-00-00-008; 2) 408-00-00-016				Wilson Robert B Trustee et al		PO Box 6786, Greenville SC 29606		(864)277-1284		Oliver Steven W		8054 Hwy 49, Laurens SC 29360		(864)682-4224		1) $500; 2) $840 (total assessments)				Address for parcel 1 is listed as Crucible Chemical Co; Robert B Wilson is listed as an inventor/president for this company (neat!). 

		23B15DFD-85C7-4686-95D5-963066ABA994		Sedalia Dam		R		34.6093, -81.7551		[near 1198 Old Buncombe Rd]		123-00-00-001 000		Union_Union		US Forest Service		3557 Whitmire Highway, Union SC 29379		(864)427-7100								$0 (total value)				Dam located in Sumter National Forest. 

		5462F321-6393-4F5A-AAB2-68A021DB0E0C		John S Creek Dam		R		34.6161, -81.7518.		[near 1198 Old Buncombe Rd]		123-00-00-001 000		Union_Union		US Forest Service		3557 Whitmire Highway, Union SC 29379		(864)427-7100								$0 (total value)				Dam located in Sumter National Forest.

		93C34F97-A3AF-43D3-B16F-F0560A5D9A78		Estimated Dam 309		R		34.6306, -81.8861		602 new hope church rd		1) 4-65-00-046.00; 2) 4-65-00-008.00		Enoree_Spartanburg		Taylor Roger D & Devra A		1550 Union Hwy, Enoree SC				Stewart Mary Ann		0 Union Hwy, Enoree SC				1) $37,730 (sale amount); 2) unreported

		4C41A6D1-374A-40CC-A2D8-F7A1D1DBA054		Estimated Dam 305		RD		34.7699, -82.0376		1320 Old Spartanburg Hwy		4-19-00-052.00		Woodruff_Spartanburg		Craft James A		1320 Old Spartanburg Hwy, Woodruff SC 										$325,779 (sale amount)

		8198217B-D797-488E-9DA9-32B79B900157		Jon Prince Dam		RD		34.7962, -81.8735		735 Riddle Rd, Pauline SC 		6-56-00-042.00		Pauline_Spartanburg		Lena Lawson Properties Ltd P												$10 (sale amount)

		FC130173-A3E9-41E2-9FB4-DBB02745E9AD		Lake Wineemoko Dam		R		34.7882, -81.7778				042-00-00-024 000		Jonesville_Union		Mechlenburg Janice K		C/O D L Bailey, 199 Campbell Drive, Jonesville SC 29353		(864)429-0249								$34,000 (total value)

		CB929947-56D3-4D52-AF07-D679B8B78F37		Bogan Dam		D		34.8160, -81.6790		[unlisted]		027-00-00-001 000		Jonesville_Union		Bogan Robert Steve		Donnie Ray et al (Trustees), PO Box 278, Jonesville SC 29353										$667,000 (total value)

		AE46AEB6-C985-4AD0-9AF0-23FDF833AF92		Estimated Dam 304		D		34.8367, -82.1105				5-42-00-066.02		Woodruff_Spartanburg		Leonard Brian S		0 Fowler Rd, Woodruff SC (listed on property card but not verified by google maps)										$43,371 (sale amount)

		1823C2A8-C236-4E09-8D62-653C0774662B		Estimated Dam 307		D		34.8405, -82.1385		1500 Sharon Road, Greer SC 		5-42-00-009.01		Greer_Spartanburg		Davis R Scott & Davis Angela W 		1500 Sharon Road, Greer SC 										$1 (sale amount)

		77DD2D92-BC12-48B1-A65E-CBAC02006CCD		SCNONAME 42008, Croft State Park Lake Dam		RD		34.8646, -81.8336		1013 Croft State Park Rd				Spartanburg_Spartanburg		Camp Croft State Park, Brown Bldg State Park		1630 Whitestone Rd, Spartanburg SC		(864)585-1283 								not listed				Dam located in Croft State Park

		8295BF27-99CB-46DF-822E-A80CEDB52B90		SCNONAME 42024, Milliken Company Dam		D		34.8873, -81.9117		315 Canaan Rd, Spartanburg		6-30-00-125.00		Spartanburg_Spartanburg		Fairforest Investments LLC		120 Carolina Club Dr, Spartanburg SC														Business filling for Fairforest Investments, LLC (no phone number)

		A94B8CB9-DF09-4E8F-92DA-0DA81E669E38		Horseshoe Lake Dam, Carolina Club Dam		D		34.8760, -81.9031		0 Carolina Club (this is the address listed on the property card but was not verified on google maps.		6-34-00-038.06		Spartanburg_Spartanburg		Fairforest Investments LLC		120 Carolina Club Dr, Spartanburg SC										$4,250,000				Business filling for Fairforest Investments, LLC (no phone number)

		9628F382-1FE6-4233-8B8B-F7DE738A83CD		SCNONAME 42002, Silver Lake Dam		D		34.8855, -82.1043		219 S Lakeview Dr, Duncan SC 29334		5-30-00-209.00		Duncan_Spartanburg		Silver Lake Corporation		0 Berry Shoals Rd, Duncan SC										$30,000 (sale amount)				No information could be found on Silver Lake Corporation

		346B02CF-5990-425E-99D2-A44373FF7513		Berry Shoals, Berrys Pond Dam		D		34.8880, -82.1009		178 Timberleaf Drive, Duncan SC		5-31-00-029.00		Duncan_Spartanburg		Startex Jackson Wellford Duncan Water Dist		307 Spartanburg Hwy, Welford SC 29385		(864)439-4423								$1,428,700 (sale amount)				Startext-Jackson-Wellford-Duncan Water District website

		7E7747F7-42D7-4DFB-BDFB-8B4F93242E9D		Estimated Dam 296		D		34.9006, -82.0574		2013 E Fairmont Ave, Spartanburg SC				Spartanburg_Spartanburg		Dixon Ricky		0 Sunset Cir, Spartanburg SC										$10 (sale amount)

		465AA044-9A14-43D8-9AB0-303E1C38EB08		SJWD Water Dist RCC Dam		RD		34.9406, -82.0539		9750 Warren H Abernathy Hwy, Spartanburg, SC		5-22-00-002.00		Spartanburg_Spartanburg		SJWD Water District (also listed as a vacant lot without a taxpayer)		307 Spartanburg Hwy, Wellford SC 29385		(864)439-423								not listed

		C7120413-59B6-43A3-924D-35FE94609816		SCNONAME 23004, Greenville Wat Sys Dam		R		34.9527, -82.3931		98 Fallout Shelter Road		498100100201		TravelersRest_Greenville		South Carolina Department of P(ublic Safety?)		1205 Pendleton St, Columbia SC 29201		SC Dep of Public Safety: (803)896-9988; Paris Mountain State Park: (864)244-5565								$745,350 (taxable market value)				Located within Paris Mountain State Park

		ED447406-7C94-4DD0-A7A6-13241049F138		Mountain Lake Dam		R		34.9362, -82.3906		271 Paris Mountain State Park		498100100100		Greenville_Greenville		SC State Commission of Forestry, care of SC Dept of Rec Parks & Tourism		1205 Pendleton St, Ste 517, Columbia SC 29201		SC Dept of Parks, Rec & Tourism: (803)734-0166								$1,700,250 (taxable market value)

		9C25F934-1FA7-4DFF-AF2C-2777E0CBBC5B		Estimated Dam 313		R		34.9267, -82.3814		2403 State Park Road		P035000101100		Greenville_Greenville		Conway Frances Bailey		50 Stonehaven Dr, Greenville SC 29607		(864)617-9287								$348,110 (taxable market value)

		C9153274-9804-4ACA-B1D9-FD7931B55E3F		Columbia Diversion Dam, Columbia Canal Diversion Dam		D		34.0332, -81.0689		1) E/S Broad River Rd; 2) W/S Williamsburg Dr; 3) 4122 River Dr		1) R07316-02-14; 2) R07413-02-01; 3)R07316-02-01A		Columbia_Richland		1 and 3) City of Columbia		1737 Main St, Columbia SC 29201				2) City of Columbia		PO Box 147, Columbia SC 29217				1) 17,700; 2) $400,000; 3) $149,700 (assessed value)				City of Columbia is listed as the LO on the 3 parcels where dam begins and ends.

		188144ED-B035-4686-BEB8-6FBD09E94416		Chester Res Dam, Lake McGregor Dam		RD		34.7096, -81.2552		850 Beechwood Drive, Chester SC		060-00-01-033-000		Chester_Chester		Seven Eagles Investment LLC, The Keith Corporation		5935 Carnegie Blvd Ste 200, Charlotte NC 28209		The Keith Corporation: (704)365-6000. Phone number for Seven Eagles Investments was not found.								$204,300 (land+buildling appraisal) 

		703117A6-F788-4161-86A0-1FD5D978F7BD		SCNONAME 12001, Chester State Park Dam		RD		34.6785, -81.2472		759 State Park Rd		070-00-00-001-000		Chester_Chester		Chester State Park		Route 2 Box 348, Chester SC 29706		(803)385-2680								$0				Chester State Park website

		58293B54-1867-48E0-B6B6-135249489FB9		SCNONAME 12004, Lake Ashley Dam		RD		34.6640, -81.2658		[near 1520 Carlisle White Rd]		061-01-02-018-000		Chester_Chester		Lake Ashley Landowners Assoc C/O Eric B Hinson		862 Beverly Hills Drive, Chester SC 29706		Eric B Hinson: (803)581-6823								$0



https://www.ciclt.net/sn/clt/gsba/po_detail.aspx?ClientCode=gsba&P_ID=scss17http://www.southcarolinaparks.com/chester/introduction.aspxhttp://ddsn.sc.gov/about/contacts/Pages/DDSNClassified.aspxhttp://ddsn.sc.gov/about/contacts/Pages/DDSNClassified.aspxhttp://aeronauticsqa.sc.gov/airportdata.asp?FAAID=17SChttp://southcarolinaparks.com/croft/introduction.aspxhttp://www.sos.sc.gov/index.asp?n=18&p=4&s=18&corporateid=686730http://www.sos.sc.gov/index.asp?n=18&p=4&s=18&corporateid=686730http://www.sjwd.com/http://southcarolinaparks.com/parismountain/introduction.aspx




Median total project costs* 
standardized by dam height 


 


 


*When adjusted for inflation 2017 costs for dams > 10 ft ~ $410,000 







Issue: South Carolina Electric and Gas Company operates the Fairfield Pump Storage Project (FPSP)
and Parr Shoals Project (PSP) in a manner which results in the substantial loss of habitat and
recreation opportunities. Fifteen miles of Broad River are impounded  by the Parr Shoals Dam. 
Combined operation of FPSP and PSP result in substantial Parr Reservoir fluctuations when water is
either withdrawn from Parr Reservoir during FPSP pumping or by generation when FPSP discharges
water into Parr Reservoir.  These operations can result in fluctuations of Parr Reservoir water surface
elevations up to 10 feet and a reduction of Parr Reservoir surface area to as little at 1,200 acres.  The
end result in the loss of riverine habitat for 15 miles of one of South Carolina’s major rivers and up
to  3,200 acres of aquatic habitat loss in the Parr Reservoir.  Similarly, river recreation opportunities
are lost for 15 miles of the Broad River and recreation opportunities in Parr Reservoir are
substantially reduced.
 
Proposal: American Rivers proposes the following measures to offset ongoing impacts during the
new license of the Parr Shoals dam and reservoir fluctuations by creating new riverine habitat for
fish and wildlife and enhanced recreation opportunities in the project vicinity result in a severe
reduction in recreation opportunity.  We believe this is best treated as an off license agreement due
to the limits of mitigating project impacts within the project boundary.
 

Recreation Enhancement – To offset impacts to water based recreation from the combined
operation of FPSP and PSP, SCE&G will:

Provide funding and donate land for a non-motorize boat launch on the west bank of
the Broad River in the vicinity of Haltiwanger Island;
Provide funding to develop a website that promotes recreation opportunities at the
Broad and Enoree rivers in Richland, Lexington, Fairfield, Newberry, Laurens and Union
counties;
Provide funding for developing, printing and distributing high quality, waterproof
paddling maps for the Broad and Enoree rivers in Richland, Lexington, Fairfield,
Newberry, Laurens and Union counties.

Decisions for how the funds are to be spent will be determined by a fiduciary board
consisting of representatives of SCE&G, SCDNR, USFWS, Congaree Riverkeeper and American
Rivers.   

 
Aquatic Habitat Enhancement - To offset impacts to aquatic habitat from the combined
operation of FPSP and PSP, SCE&G will:

Provide funding for voluntary dam removals or floodplain restoration in the Broad,
Congaree and lower Saluda watersheds
Fund at a rate of $135,000 per year in 2017 dollars.  This amount is based on an
average cost of approximately $410,000 per dam removal in 2017 dollars and the
expectation to remove one dam for every three years of the license term. 

Decisions for how the funds are to be spent will be determined by a fiduciary board
consisting of representatives of SCE&G, SCDNR, USFWS, NMFS, Congaree Riverkeeper and
American Rivers.   

 
 
 
_____________________________________________



Gerrit Jöbsis, American Rivers
Senior Director, Conservation Programs
215 Pickens Street
Columbia, SC 29205
(O) 803.771.7114     (C) 803.546.7926

 
Outside magazine named American Rivers one of the best groups to support in 2017. Donate today
at www.AmericanRivers.org/Donate

 

http://www.americanrivers.org/Donate


From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); Brandon Kulik; BRESNAHAN, AMY; Caleb
Gaston (caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Dick Christie
(dchristie@comporium.net); Frank_Henning@nps.gov; Fritz Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis
(gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover
(gloverjb@dhec.sc.gov); Karla Reece (Karla.Reece@noaa.gov); Kelly Kirven; Ley, Amanda; Lorianne Riggin
(RigginL@dnr.sc.gov); Melanie Olds (melanie_olds@fws.gov); Pace Wilber (Pace.Wilber@noaa.gov);
rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Ron
Ahle; Rusty Wenerick (weneriwr@dhec.sc.gov); Scott Harder; STUTTS, BRANDON G

Subject: Additional Parr IFIM Data for Consideration
Date: Tuesday, April 04, 2017 8:42:41 AM
Attachments: 2017-04-04 Parr IFIM TWC Additional Analysis Draft for TWC review.docx

Good morning all,
 
At our last TWC meeting on January 24, 2017, the TWC members proposed new higher minimum
flow targets than were previously discussed at our TWC meetings. SCE&G cannot agree to those
targets. In the desire to reach agreement on a minimum flow recommendation, we have prepared
additional information that should be useful in the minimum flow decision process. Part of this
information includes a recap of our agreements for this study, new west channel data, flow duration
data from the last 10 and 15 years (requested at the 1-24-17 meeting), and a potential operation
scenario that includes a “low inflow protocol”.
 
We ask that the TWC reconvene (without SCE&G present) to discuss this additional information and
other input that TWC members may have. After that meeting, please notify SCE&G and we will
schedule a new meeting for the entire IFIM TWC to discuss your recommendations, negotiate a final
min-flow target, and set the schedule for viewing the new minimum flows in the field.
 
If there is additional information needed for your meeting, please contact us ASAP.
 
Thank you for your consideration and for your involvement with the Parr Relicense.
 
Henry Mealing
 
 
Kelly Miller Kirven
Regulatory Coordinator

Office: 803.462.5633
Cell: 803.917.4528
www.KleinschmidtGroup.com
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[bookmark: _GoBack]At the January 24, 2017 meeting of the Parr IFIM TWC, minimum flow recommendations were proposed by the TWC members that seemed to be inconsistent with previous TWC discussions and with the IFIM data. One aspect of the TWC preliminary minimum flow recommendation that was agreed to by SCE&G was the use of a “three-tiered” minimum flow and the dates and duration of these flows, which are:

· Low Flows – June 1 through November 30

· Transitional Flows – December 1 through January 31 --- and --- May 1 through May 31

· High Flows – February 1 through April 30

However, SCE&G does not agree with the magnitude of the flows recommended at the January 24th meeting. As we understand it, there were three assumptions that resulted in a substantially increased flow recommendation: 1) the use of adult Smallmouth Bass as a key driver species for habitat suitability; 2) the use of Study Site 3 as the key study site, and 3) placing robust redhorse spawning in the “deep fast” guild. These assumptions concern SCE&G in that the new flow recommendations are not consistent with TWC agreements that framed development of the IFIM Study Plan. We wish to provide additional information in this document for the stakeholders to review and provide a new recommendation for SCE&G to consider. We hope that the TWC members will identify a time to review this information, meet to discuss any minimum flow recommendations, and notify SCE&G to schedule another TWC meeting for discussion of new recommendations.

We reviewed the record of Technical Working Committee (TWC) meetings and memos since 2013 to identify potential inconsistencies. The issue of minimum flow was initially identified with stakeholders in a 9/19/2012 kickoff meeting and a 12/4/2012 informational meeting. Stakeholders at these meetings included representatives from the SCDNR, USFWS, American Rivers, American Whitewater, SCDHEC, Congaree National Park NPS, and the South Carolina State Historic Preservation Office. Based on those meetings, SCE&G developed an IFIM TWC to provide input for developing an IFIM Study Plan. The Study Plan was agreed to by the TWC and submitted to FERC with the Preliminary Application Document on 1/5/2015. Specific items that were noted in the process of identifying instream flow needs are included below.



Driver Species

At the May 7, 2013 Instream Flows TWC Meeting, the TWC identified ten evaluations species that would be used during the IFIM analysis (Table 1). These species included several lifestages (spawning, fry, juvenile, and adult) to be included in the IFIM analysis. 

Table 1: Evaluation species selected by the IFIM TWC

• Smallmouth Bass 	• Santee Chub 

• American Shad 	• Striped Bass

• Brassy Jumprock 	• Robust Redhorse

• Whitefin Shiner 	• Piedmont Darter

• Snail Bullhead 	• Redbreast Sunfish 

• Channel Catfish



An April 29, 2014 Mesohabitat Assessment Memo noted that the results of PHABSIM and 2-D modeling conducted during the IFIM study would help develop weighted usable area (WUA) estimates of spawning habitat under various flow scenarios, and these WUA estimates will be used in developing downstream flow recommendations that are best for multiple species, including Robust Redhorse spawning. During this process, the TWC has considered multiple species and lifestage needs for setting a minimum flow. At the January 24, 2017 meeting, the TWC placed an emphasis solely on Smallmouth Bass Adults as a “driver species”. SCE&G does not agree with this approach and desires to continue to include all species and lifestages for recommending downstream minimum flows.

Study Site Priorities

Early in the process, the TWC identified the need for performing a “mesohabitat assessment” that included a 10-mile river section extending from Parr Dam downstream to the lower end of Bookman Island. During the July 31, 2013 Instream Flows TWC Meeting, the group discussed the relative importance of Study Site 7, noting that this stretch of river is a unique and important study area. The group also discussed the importance of determining how the channels at Bookman are linked, and the importance of assessing how low flows may affect or dewater smaller channels at this location. Later, at the September 27, 2016 Instream Flows TWC Meeting, the group noted that even though Study Site 3 offers unique habitat for suckers not found in other parts of the river, it shouldn’t take precedence over downstream study sites when evaluating for minimum flow. The TWC noted that the all study sites throughout the study area of the river are important and therefore no single section of the study area should be the focus for setting a minimum flow. 

Habitat Suitability Criteria

A July 9, 2013 memo from Brandon Kulik to the TWC recommended potential habitat suitability criteria for use in the instream flow study. This memo recommended guilds for some of the driver species. It also recommended that Robust Redhorse be assessed either as stand-alone species, or as deep slow guild for adult and juvenile and shallow fast guild for spawning. The guild recommendations of deep slow and shallow fast were based on the 2004 Pee Dee River instream flow study.

A recommendation to modify the guild assignments for Robust Redhorse was requested by the SCDNR in a September 16, 2016 email. SCDNR recommended that Robust Redhorse adult be changed to deep fast, and that juvenile Robust Redhorse be left off the guilding list due to lack of information about them. Robust Redhorse was changed to deep fast, per this memo. This was not agreed to by the entire TWC and could have devalued the deep slow habitats that were originally identified for adult and juvenile Robust Redhorse. SCE&G requests that the TWC include deep slow habitats in their development of a flow recommendation.

Additional Information on Multiple Species Lifestage Analysis

The Parr IFIM study quantifies habitat suitability for many species and lifestages across a range of flows in the Broad River downstream of the Parr Shoals Development. In the IFIM study plan, it was agreed that using Weighted Usable Area (WUA) for each of the species and multiple lifestages would be a good index to select a minimum downstream flow. There was a general understanding that a flow that is beneficial to one lifestage may conflict with suitability for another lifestage of the same species. In many cases, the lifestages do not overlap in time making the issue moot, but when lifestages do overlap, a flow recommendation that optimizes habitat for the population should attempt to balance these conflicts (Parr IFIM Study Plan 2014; Bovee, 1982).

When such temporal conflicts between lifestages does exist, Bovee (1982) recommends a habitat optimization technique that focuses on prioritizing habitat protection for overlapping lifestages that either have the least gross amount of WUA, and/or is the bottleneck lifestage for the population. For example, using smallmouth bass, two lifestages that co-occur continuously throughout the year are the juvenile and adult lifestages. In particular, Bovee, et al. (1994) concluded that for smallmouth bass, “greater emphasis should be placed on the alleviation of habitat impacts to early life history phases of smallmouth bass” because in riverine populations year-class strength is related to factors affecting recruitment from younger age classes and is therefore a population bottleneck. Paragamian and Wiley (1987) found that flow regime affects juvenile smallmouth bass more so than adult lifestages. Smith. et al. (2007) likewise found that stream flow affecting juvenile smallmouth bass accounted for variability in riverine populations in Virginia rivers.

We believe that establishing a flow based solely on adult Smallmouth Bass is not appropriate for improving the downstream fishery. At Bookman Shoals (study site 10), gross optimal WUA is approximately equal among both lifestages as flows approach 1,100 cfs, and less for the juvenile life stage than it is for adults at higher flows. Bovee (1982) states that the optimum flow for this type of mix of lifestages can be determined by creating a matrix of flows comparing relative WUA at various flow increments and identifying the least amount of relative WUA (i.e. the limiting habitat area) among the lifestages at each flow. The flow corresponding to the largest value of limiting WUA is the one that maximizes habitat in least supply. In this case, a flow of 1,000 cfs optimizes habitat for the juvenile lifestage, that is the source of recruitment to the adult lifestage (Table 2). Therefore, efforts to optimize habitat for smallmouth bass at Bookman Shoals should focus on maximizing habitat suability for the juvenile lifestage. Using 1,000 cfs as a general target, a review of the WUA output for Bookman Shoals reveals that flows ranging between 800 to 1,200 cfs all provide 98-100% of optimal juvenile habitat suitability, and still provide approximately 50% of the available adult suitability (Table 3). We conclude that a flow favoring juvenile bass habitat suitability will do more to enhance recruitment to the catchable adult life stage.

Table 2. Habitat availability over a range of flows at Bookman Shoals for two chronically co-occurring lifestages of smallmouth bass (yellow indicates the maximum WUA achievable).

		cfs

		200

		500

		1,000

		2,000

		3,000

		8,000

		15,000



		SMB adult 

		102,985

		153,838

		252,029

		337,330

		515,726

		381,099

		326,924



		SMB juvenile

		199,145

		252,537

		272,046

		247,598

		209,306

		99,624

		58,283



		Limiting WUA

		102,985

		153,838

		252,029

		247,598

		209,306

		99,624

		58,283








Table 3. Weighted Usable Area (WUA) for four lifestages of smallmouth bass at Study Site 10 (Bookman Shoals) on the Broad River, SC. Yellow indicates flows that provide essentially optimal habitat suitability for juvenile smallmouth bass.

		Flow

		SMB spawning

		SMB juvenile

		SMB adult

		SMB fry



		200

		15,928

		26%

		199,145

		73%

		102,985

		20%

		649,442

		100%



		300

		26,186

		43%

		225,022

		83%

		131,339

		25%

		611,007

		94%



		400

		34,282

		56%

		241,384

		89%

		153,838

		30%

		577,108

		89%



		500

		41,427

		68%

		252,537

		93%

		176,506

		34%

		547,736

		84%



		600

		46,541

		76%

		258,908

		95%

		194,749

		38%

		523,940

		81%



		700

		50,821

		83%

		263,908

		97%

		211,866

		41%

		498,166

		77%



		800

		54,551

		89%

		266,671

		98%

		226,999

		44%

		479,577

		74%



		900

		56,569

		93%

		267,506

		98%

		240,853

		47%

		461,675

		71%



		1,000

		58,310

		96%

		272,046

		100%

		252,029

		49%

		450,274

		69%



		1,100

		59,200

		97%

		267,211

		98%

		265,624

		52%

		427,936

		66%



		1,200

		59,811

		98%

		266,324

		98%

		275,994

		54%

		413,859

		64%



		1,500

		61,016

		100%

		261,923

		96%

		303,244

		59%

		376,252

		58%



		1,750

		60,939

		100%

		254,760

		94%

		320,287

		62%

		353,185

		54%



		2,000

		60,862

		100%

		247,598

		91%

		337,330

		65%

		330,119

		51%



		2,500

		59,135

		97%

		228,452

		84%

		426,528

		83%

		298,556

		46%



		3,000

		57,409

		94%

		209,306

		77%

		515,726

		100%

		266,992

		41%



		3,500

		55,722

		91%

		192,263

		71%

		452,623

		88%

		246,280

		38%



		4,000

		54,035

		89%

		175,220

		64%

		389,520

		76%

		225,568

		35%



		4,500

		51,951

		85%

		162,609

		60%

		391,503

		76%

		211,806

		33%



		5,000

		49,866

		82%

		149,997

		55%

		393,487

		76%

		198,045

		30%



		6,000

		45,643

		75%

		129,004

		47%

		391,164

		76%

		176,282

		27%



		7,000

		42,583

		70%

		112,357

		41%

		387,016

		75%

		157,062

		24%










Study Site 3 – Wetted Perimeter

The TWC noted that flows may be diverted from the tailrace (east channel) to the west channel to improve west channel water quality during the new license. This assumption may have influenced members to request a higher minimum flow to insure that Study Site 3 maintains adequate levels of flow to protect existing and potential future resources in the east channel. To show water level versus flow, we have included wetted perimeter plots for each transect in Study Site 3 at the three calibration flows (Figures 1 through 4). The wetted perimeter for each transect over a series of flows is presented in Tables 4 through 6. These figures and tables show that Transect 3.1 is the most restrictive transect and that flows as low as 600 cfs wet 87% of the channel. 

Figure 1. Study Site 3 Transect Locations.

[image: C:\Users\Henry Mealing\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\DABVMU0E\SS3 Transects.jpg]
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Figure 2. Study Site 3 - Transect 3.1 Wetted Perimeter at the Three Calibration Flows.

[image: ]

Table 4. Wetted Perimeter at Transect 3.1 various flows.

		Flow (cfs)

		Wetted Perimeter (ft)

		%



		2000

		375

		100



		1900

		375

		100



		1800

		373

		99.5



		1700

		372

		99.2



		1600

		369

		98.4



		1500

		367

		97.9



		1400

		366

		97.6



		1300

		366

		97.6



		1200

		365

		97.3



		1100

		363

		96.8



		1000

		361

		96.2



		900

		360

		96



		800

		355

		94.7



		700

		332

		88.6



		600

		326

		86.9



		500

		292

		77.9







Figure 3. Study Site 3 - Transect 3.2 Wetted Perimeter at the Three Calibration Flows

[image: ]

Table 5. Wetted Perimeter at Transect 3.2 at various flows.

		Flow (cfs)

		Wetted Perimeter (ft)

		%



		2000

		436

		100



		1900

		435

		99.8



		1800

		434

		99.5



		1700

		433

		99.3



		1600

		433

		99.3



		1500

		432

		99.1



		1400

		430

		98.6



		1300

		429

		98.4



		1200

		427

		97.9



		1100

		427

		97.9



		1000

		425

		97.5



		900

		424

		97.3



		800

		424

		97.3



		700

		422

		96.8



		600

		420

		96.3



		500

		420

		96.3







Figure 2. Study Site 3 - Transect 3.3 Wetted Perimeter at the Three Calibration Flows.
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Table 6. Wetted Perimeter at Transect 3.3 at various flows.

		Flow (cfs)

		Wetted Perimeter (ft)

		%



		2000

		510

		100



		1900

		510

		100



		1800

		508

		99.6



		1700

		508

		99.6



		1600

		507

		99.4



		1500

		506

		99.2



		1400

		506

		99.2



		1300

		506

		99.2



		1200

		504

		98.8



		1100

		504

		98.8



		1000

		502

		98.4



		900

		502

		98.4



		800

		502

		98.4



		700

		501

		98.2



		600

		499

		97.8



		500

		497

		97.4








New West Channel Flow Information

One of the PME measures identified for improving water quality in the west channel would be to pass more flow from the east channel (tailrace area) to the west channel. We documented the existing flow in the two major channels in the west channel (“middle channel” and “west channel” - see figure below) under the current project operations with single and multiple units operating. This information is preliminary but provides a baseline of what flows the west channel receives currently under various operations.

		Location

		1 unit

		2 units

		3 units

		5 units



		Middle Channel

		n/a

		9.86

		31.52

		170.81



		West Channel

		2.43

		22.79

		46.57

		99.88



		Total

		2.43

		32.65

		78.09

		270.69





We have currently identified a target goal of 50 to 80 cfs of additional flow at one unit operation (~ 800 cfs) to the west channel associated with two possible channel modifications (see figure below). That would significantly increase the flow to the west channel during low flow/turbine operations and should improve dissolved oxygen levels during the summer. This diversion of 50 to 80 cfs to the west channel should not impact habitats at Study Site 3 with a minimum low flow down to 700 cfs.

[image: C:\Users\Henry Mealing\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\DABVMU0E\WestChannel_StreamModificationAreas.jpg]



80% WUA for each Species – Lifestage

During some of the initial TWC meetings, members identified 80% of WUA as a good target to shoot for. We calculated and graphed the 80% value for each Species-Lifestage and Study Site. We hope that this information is beneficial to the TWC for making a new recommendation.

SMB Spawning
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SMB Juvenile
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SMB Adult
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SMB Fry
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S-F Guild
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Navigation Transect Data

During February 2017, SCDNR asked if SCE&G could provide more detail on the more restrictive Navigation Ledge 2 than was reported in the Parr Navigation Report. We calculated the width of the navigation passage area for each 100 cfs flow between 700 and 1,000 cfs. The criteria target for 1ft deep is an 80 ft width. Our analysis shows that flows of 700 cfs creates a 1 ft channel 66 feet wide. Even though this does not match the criteria target of 80 feet, we believe that a jon boat, canoe, or kayak should be able to easily pass through a 66 ft wide channel and provide adequate downstream passage.

	Distance passage met @ 500cfs		31.69	ft - 39.6%

	Distance passage met @ 700cfs		66.21	ft – 82.7%

	Distance passage met @ 800cfs		70.42	ft – 88.0%

	Distance passage met @ 900cfs		72.32	ft – 90.4%

	Distance passage met @ 1000cfs		81.99	ft – 102.5%












Updated Flow Duration Exceedance

At the January 24, 2017 meeting of the TWC, members requested that SCE&G update the Flow Exceedance Table provided in our last memo to include only the last 10 to 15 years of flow data from the three gages upstream of Parr Reservoir. We have provided two updated tables for both the last 10 and 15 years that includes a range of minimum flows. 

We understand that the TWC is working to develop a “Minimum Flow Target” that is based on environmental WUA data derived from the IFIM study. We hope that this additional USGS flow information will help the TWC to understand SCE&G’s request for developing a “Compliance Limit” that will provide a buffer for them in meeting the new minimum flow when inflows are below the Target.

10 Year (2006-2016)

		Flow Period

		Min Q

		Jan

		Feb

		Mar

		Apr

		May

		Jun

		Jul

		Aug

		Sep

		Oct

		Nov

		Dec



		Low

		700

		 

		 

		 

		 

		 

		94%

		93%

		83%

		82%

		93%

		96%

		100%



		

		1000

		 

		

		

		

		

		91%

		82%

		69%

		64%

		74%

		81%

		97%



		

		1200

		 

		 

		 

		 

		 

		87%

		64%

		58%

		53%

		62%

		66%

		94%



		Med

		1300

		100%

		 

		 

		 

		99%

		 

		 

		 

		 

		 

		 

		90%



		

		1600

		98%

		

		

		

		93%

		

		

		

		

		

		

		84%



		

		2250

		82%

		 

		 

		 

		74%

		 

		 

		 

		 

		 

		 

		66%



		High

		2000

		 

		90%

		100%

		98%

		

		

		

		

		

		

		

		 



		

		2400

		 

		81%

		98%

		92%

		

		

		

		

		

		

		

		 



		

		3000

		 

		71%

		86%

		78%

		 

		 

		 

		 

		 

		 

		 

		 










15 Year (2001-2016)

		Flow Period

		Min Q

		Jan

		Feb

		Mar

		Apr

		May

		Jun

		Jul

		Aug

		Sep

		Oct

		Nov

		Dec



		Low

		700

		 

		 

		 

		 

		 

		95%

		92%

		82%

		84%

		95%

		98%

		100%



		

		1000

		

		

		

		

		

		90%

		82%

		71%

		69%

		80%

		85%

		98%



		

		1200

		 

		 

		 

		 

		 

		86%

		69%

		61%

		62%

		67%

		72%

		95%



		Med

		1300

		99%

		 

		 

		 

		98%

		 

		 

		 

		 

		 

		 

		92%



		

		1600

		95%

		

		

		

		90%

		

		

		

		

		

		

		85%



		

		2250

		79%

		 

		 

		 

		71%

		 

		 

		 

		 

		 

		 

		71%



		High

		2000

		

		90%

		100%

		97%

		

		

		

		

		

		

		

		 



		

		2400

		

		80%

		97%

		91%

		

		

		

		

		

		

		

		 



		

		3000

		 

		70%

		86%

		76%

		 

		 

		 

		 

		 

		 

		 

		 







Inflow Plots

In addition to the USGS flow duration data, SCE&G prepared some plots of Inflow to Parr VS three different Minimum Flow Targets: 1) SCE&G’s recommendation, 2) the SC 20-30-40% Policy, and 3) the January 24 TWC recommendation. These figures should again point out the need to have a Compliance Limit when the Broad River flows do not meet the Minimum Flow Targets.






[image: ]

This graph and the next one show net inflow (sum of 3 gages minus evaporation) vs. SCE&G, TWC, and 20-30-40 minimum flow schedules. I broke it into two sets of years because this is hourly data and Excel can’t graph all the hours in 2008 - 2016.

2008 - 2011

Percent of Time Inflow < SCE&G Min. Flow:	16%

Percent of Time Inflow < TWC Min. Flow:	45%
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Second set of years 2012 – 2016.

2012 - 2016

Percent of Time Inflow < SCE&G Min. Flow:	4%

Percent of Time Inflow < TWC Min. Flow:	22%

2008 – 2016

Percent of Time Inflow < SCE&G Min. Flow:	10%

Percent of Time Inflow < TWC Min. Flow:	33%


[image: ]

2008 Statistics

Mean Annual Inflow:	1,916 CFS

Median Annual Inflow:	1,478 CFS

Percent of Time Inflow < SCE&G Min. Flow:	36%

Percent of Time Inflow < TWC Min. Flow:	75%

This graph shows net inflow (sum of upstream gages minus evaporation) and daily minimum flow values for both SCE&G and TWC proposed minimum flows computed as the lesser of minimum flow or the previous day’s average net inflow. I used Melanie Olds’ idea to use the previous day’s inflow as the minimum flow for each day (daily target flow) when inflow is less than the proposed minimum flow. The 20-30-40 regime from the Surface Water Withdrawal Act is shown as the dashed line. 


[image: ]

2009 Statistics

Mean Annual Inflow:	4,529 CFS

Median Annual Inflow:	2,794 CFS

Percent of Time Inflow < SCE&G Min. Flow:	7%

Percent of Time Inflow < TWC Min. Flow:	30%
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2010 Statistics

Mean Annual Inflow:	4,360 CFS

Median Annual Inflow:	2,710 CFS

Percent of Time Inflow < SCE&G Min. Flow:	 5%

Percent of Time Inflow < TWC Min. Flow:	 26%
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2011 Statistics

Mean Annual Inflow:	2,439 CFS

Median Annual Inflow:	1,781 CFS

Percent of Time Inflow < SCE&G Min. Flow:	 18%

Percent of Time Inflow < TWC Min. Flow:	 51%
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2012 Statistics

Mean Annual Inflow:	2,509 CFS

Median Annual Inflow:	2,026 CFS

Percent of Time Inflow < SCE&G Min. Flow: 	9%

Percent of Time Inflow < TWC Min. Flow:	49%




[image: ]

2013 Statistics

Mean Annual Inflow:	6,490 CFS

Median Annual Inflow:	4,438 CFS

Percent of Time Inflow < SCE&G Min. Flow:	0%

Percent of Time Inflow < TWC Min. Flow:	2%
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2014 Statistics

Mean Annual Inflow:	4,533 CFS

Median Annual Inflow:	3,525 CFS

Percent of Time Inflow < SCE&G Min. Flow:	0%

Percent of Time Inflow < TWC Min. Flow:	1%
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2015 Statistics

Mean Annual Inflow:	5,233 CFS

Median Annual Inflow:	3,423 CFS

Percent of Time Inflow < SCE&G Min. Flow:	8%

Percent of Time Inflow < TWC Min. Flow:	26%
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2016 Statistics

Mean Annual Inflow:	3,756 CFS

Median Annual Inflow:	2,429 CFS

Percent of Time Inflow < SCE&G Min. Flow:	3%

Percent of Time Inflow < TWC Min. Flow:	31%







Target Flow – Compliance Flow – Adaptive Management Plan

SCE&G again points out that the TWC recommendation should include a Minimum Flow Target based on habitat data and a Compliance Limit based on inflow exceedance values. These two items would be incorporated into a Minimum Flow Adaptive Management Plan (Min-Flow AMP) and evaluated during the first 5 years of the new license. The Min-Flow AMP would include an annual meeting of the stakeholders to evaluate how SCE&G did on meeting the Target Flow and staying above the Compliance Limit in relation to the inflows. It is SCE&G’s goal to improve the instream habitat downstream of Parr Shoals Dam and minimize the number of non-compliance events during the license.

SCE&G has included the sections below as a framework of how they envision the Minimum Flow/Compliance Limit Recommendation for the new license.  These would be included in the Min-Flow AMP for evaluation during the license.

· When inflow (minus evaporation) is above the prescribed Target Flow, releases could fall to a Compliance Limit flow ~ 100 to 300 cfs lower than target for up to several hours per day without triggering a deviation or non-compliance notification to FERC. This would allow for some limited operator error or mechanical breakdown during the day.  The frequency and duration of flows lower than the Target Flow could be determined during the 5-year AMP period.





· When the previous day’s average inflow minus evaporation from the reservoirs (referred to as net inflow) is below the prescribed Target Flow but above the Compliance Limit, the new target flow would be computed as the net inflow. The previous day’s daily average inflow would be based on midnight to midnight of the previous day, and the new Target Flow would be implemented from noon of the current day to noon of the next day. The Compliance Limit would fluctuate based on how low the net inflow is below the prescribed Target Flow as illustrated in the examples below.





· When inflow falls below the prescribed Compliance Limit flow, the minimum flow would be computed as net inflow minus a reasonable buffer (~100 cfs). This step would allow SCE&G some recovery during low flow periods and would take the place of a Low Inflow Protocol. 







Low Flow Period Example

Prescribed Target Flow of 900 cfs with a Compliance Target of 600 cfs

· If net inflow is greater than 900 cfs, then daily target flow is 900 cfs, could fall to 600 cfs compliance limit on an infrequent basis (TBD frequency).

· If net inflow is 800 cfs then new target flow is 800 cfs, could fall to 600 cfs compliance limit on an infrequent basis (TBD frequency).

· If net inflow is 700 cfs then new target flow is 700 cfs, could fall to 600 cfs compliance limit on an infrequent basis (TBD frequency).

· If net inflow is 600 cfs then new target flow is 600 cfs, could fall to 500 CFS compliance limit on an infrequent basis (TBD frequency).

· If net inflow is 500 cfs then new target flow is 500 cfs, could fall to 400 CFS compliance limit on an infrequent basis (TBD frequency).

Medium Flow Period Example

Prescribed Target Flow of 1,500 cfs with a Compliance Limit of 1,200 cfs

· If net inflow is greater than 1,500 cfs then new target flow is 1,500 cfs, could fall to 1,200 cfs compliance limit on an infrequent basis (TBD frequency).

· If net inflow is 1,400 cfs then new target flow is 1,400 cfs, could fall to 1,200 cfs compliance limit on an infrequent basis (TBD frequency).

· If net inflow is 1,300 cfs then new target flow is 1,300 cfs, could fall to 1,200 cfs compliance limit on an infrequent basis (TBD frequency).

· If net inflow is 1,200 cfs then new target flow is 1,200 cfs, could fall to 1,100 cfs compliance limit on an infrequent basis (TBD frequency).

· If net inflow is 1,100 cfs then new target flow is 1,100 cfs, could fall to 1,000 cfs compliance limit on an infrequent basis (TBD frequency).

High Flow Period Example

Prescribed Target Flow of 2,300 cfs with a Compliance Limit of 2,000 cfs

· If net inflow is greater than 2,300 cfs, then target flow is 2,300 cfs, could fall to 2,000 cfs compliance limit on an infrequent basis (TBD frequency).

· If net inflow is 2,200 cfs then new target flow is 2,200 cfs, could fall to 2,000 cfs compliance limit on an infrequent basis (TBD frequency).

· If net inflow is 2,100 cfs then new target flow is 2,100 cfs, could fall to 2,000 cfs compliance limit on an infrequent basis (TBD frequency).

· If net inflow is 2,000 cfs then new target flow is 2,000 cfs, could fall to 1,900 cfs compliance limit on an infrequent basis (TBD frequency).

· If net inflow is 1,900 cfs then new target flow is 1,900 cfs, could fall to 1,800 cfs compliance limit on an infrequent basis (TBD frequency).

SCE&G hopes that the TWC will review this additional information, meet to discuss and develop a revised flow recommendation, and contact SCE&G to schedule another TWC meeting.  We hope that your recommendation also includes a WUA based Minimum Target Flow and a flow exceedance based Compliance Limit. We look forward to your comments and questions regarding any of this information.

SMB Spawning



SS3	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	22009.79	39568.31	49955.72	60443.63	84153.2	108176.152	144210.57999999999	169960.78599999999	187127.59	198374.13	209620.67	227651.23	223911.14	203303.61499999999	182696.09	132698.22	95391.15	73583.12	53598.49	SS3 80%	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	970.83553817006373	1	1000000	SS5	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	28083.32	34275.910000000003	36048.74	38477.86	43283.928	46049.385999999999	48814.844000000005	51580.302000000003	52305.15	50107.203000000001	47542.931500000006	44978.66	34034.51	17113.150000000001	10080.24	4938.4799999999996	3049.3	2212.7800000000002	SS5 80%	570.04187206672896	570.04187206672896	570.04187206672896	570.04187206672896	570.04187206672896	570.04187206672896	570.04187206672896	570.04187206672896	570.04187206672896	570.04187206672896	570.04187206672896	570.04187206672896	570.04187206672896	570.04187206672896	570.04187206672896	570.04187206672896	570.04187206672896	570.04187206672896	1	1000000	SS6	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	26584.959999999999	42637.46	61905.82	72729.62	85471	98310.45	111493.61	123594.58	134345.03	143612.64000000001	151614.63	195307.95	202531.34	209944.82500000001	217358.31	200809.8	174225.64	146633.31	121113.33	96921.13	74082.13	55106.2	20243.78	SS6 80%	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1352.9205242357414	1	1000000	SS7	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	4778.3599999999997	12942.47	22120.71	34302.410000000003	41500.46	47677.87	51974.66	55638.02	58835.61	61701.43	64395.69	70353.75	68846.45	62574.614999999998	56302.78	38016.824999999997	19730.87	11261.16	7732.62	6027.73	4534.0200000000004	3311.99	SS7 80%	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	920.17081614590984	1	1000000	SS8	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	3720	11454	26831	41634	56489	68856	80862	92719	104570	115183	123807	148669	197141	221910	246679	239700	213386	165147	140433	111113	87961	49805.23	SS8 80%	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	2004.0817150470348	1	1000000	SS10	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	15927.7	26185.5	34281.699999999997	41426.5	46541.1	50820.6	54551	56569.4	58309.8	59199.6	59811.199999999997	61016	60861.599999999999	59135.1	57408.6	54035.1	49866.1	45642.6	42582.6	40152.400000000001	38147.199999999997	37223.599999999999	28937.599999999999	26609.599999999999	SS10	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	653.0833041243136	1	1000000	Discharge (CFS)





WUA 









SMB Juvenile



SS3	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	35894.550000000003	53023.27	63597.85	69445.19	71675.293999999994	73150.013000000006	74624.732000000004	74360.92	72350.559999999998	70340.2	66422.794999999998	62505.39	48562.33	39126.256666666668	30253.67	17227.72	10301.84	7407.91	6029.73	SS3 80%	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	363.1374068757342	1	1000000	SS5	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	53848.21	49561.47	38556.03	39270.81	36677.165999999997	33805.508000000002	30933.85	28062.191999999999	24912.52	23274.236666666668	21635.953333333331	19997.669999999998	15936.03	14441.24	12384.88	8314.82	5526.2	4003.62	2883.22	SS5 80%	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	358.90634086415434	1	1000000	SS6	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	84856.55	110798.47	137726.94	146876.26999999999	156885.72	163507.60999999999	168086.19	170807.03	171662.92	171112.38	168556.41	171373.34	150004.51999999999	123535.815	97067.11	54266.22	33444.660000000003	25184.76	20946.13	18086.96	15851.39	14152.7	7050.06	SS6 80%	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	398.5271944525627	1	1000000	SS7	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	185058.66	227495.45	257380.78	284853.65999999997	301292.19	312856.78000000003	319567.5	322797.69	321938.59000000003	319118	314315.25	296828.46999999997	246315.22	200044.76	153774.29999999999	116614.97	79455.64	65345.51	54309.54	46404.480000000003	40599.99	36778.36	SS7 80%	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	402.86887245347464	1	1000000	SS8	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	195658.52000000002	245974.32	266696.69	290380.83999999997	308680.27	323788.19	335029.02	343683.39	350522.86	357569.48	362965.42	370902.93	432545.97	420686.32499999995	408826.68	353048.68	276122.99	195876.09	146134.14000000001	114874.5	93163.89	60943.45	SS8 80%	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	934.40889425642581	1	1000000	SS10	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	199145.2	225021.8	241383.5	252537.3	258908.3	263908.2	266670.90000000002	267505.8	272046	267210.59999999998	266324.40000000002	261923.1	247597.7	228452	209306.3	175220.2	149996.9	129004.2	112356.7	99623.8	89760.5	82576.5	58283.199999999997	43863.1	SS10 80%	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	271.46070194693289	1	1000000	Dicharge (CFS)





WUA









SMB Adult



SS3	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	3245.4	8842.36	17079.189999999999	27449.89	38563.061999999998	49217.435999999994	59871.81	70526.183999999994	80721.759999999995	89180.07	97638.38	114690.88	123771.13	122157.02	120542.91	103264.21	83732.91	66396.45	48860.44	SS3 80%	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1224.2519982407275	1	1000000	SS5	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	56543.21	64142.07	66756.23	68493.73	76693.357999999993	80885.05	85076.741999999998	89268.434000000008	89452.19	89140.493000000002	88776.8465	88413.2	82208.59	80148.13	74277.09	62529.68	53526.25	42667.76	SS5 80%	537.41659987501873	537.41659987501873	537.41659987501873	537.41659987501873	537.41659987501873	537.41659987501873	537.41659987501873	537.41659987501873	537.41659987501873	537.41659987501873	537.41659987501873	537.41659987501873	537.41659987501873	537.41659987501873	537.41659987501873	537.41659987501873	537.41659987501873	537.41659987501873	1	1000000	SS6	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	24118.11	45260.19	76246.880000000005	89525.85	112313.41	135067.53	157142.28	176480.2	194369.52	210819.58	225268.16	268572.15999999997	268769.5	280997.19	293224.88	275049.96999999997	255325.97	232790.47	212332.16	192958.58	174016.11	157095.28	100383.67	SS6 80%	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1264.5095880288195	1	1000000	SS7	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	106819	131731.07999999999	154708.34	181096.27	195795.31	206639.03	216098.09	225064.5	233256.92	240483.8	246779.95	261264.98	261420.98	260277.07500000001	259133.17	222521.98499999999	185910.8	157746.94	116788.07	92939.65	81701.7	70897.87	SS7 80%	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	729.10661709939995	1	1000000	SS8	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	46838.84	75439.009999999995	91273.150000000009	115971.61	141044.67000000001	162670.82999999999	184652.55000000002	203626.83000000002	221233.22	234508.74	248851.71	284721.74	291376.81	361574.26500000001	431771.72000000003	454497.75	445162.76	380246	366469.45	320857.96000000002	281519.58	233229.90000000002	SS8 80%	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	2514.4160140848412	1	1000000	SS10	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	102984.6	131339	153838.20000000001	176506	194749.3	211865.7	226999.4	240853.3	252029.4	265624.09999999998	275994.09999999998	303243.90000000002	337330	426528	515726	389519.6	393486.7	391164.1	387015.8	381098.5	372980.6	364315.7	326924	286761.09999999998	SS10 80%	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	2421.8188748626653	1	1000000	Discharge (CFS)





WUA









SMB Fry 



SS3	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	246534.05	247519.02	241241.47	235249.27	220223.40599999999	191867.86600000001	182698.71733333333	177690.09600000002	164360.42000000001	153827.70000000001	143294.98000000001	118562.13	85089.48	63935.044999999998	42780.61	22906.5	13665.39	9506.0499999999993	7855.96	SS3 80%	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	678.32046224476778	1	1000000	SS5	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	86799.87	67986.7	45720.99	42612.52	37280.267999999996	32003.659999999996	26745.599999999999	21450.444	16229.48	13335.781999999999	9959.8009999999995	6583.82	6410	3840.28	3483.39	3046.14	2802.32	2603.87	SS5 80%	292.27564519961288	292.27564519961288	292.27564519961288	292.27564519961288	292.27564519961288	292.27564519961288	292.27564519961288	292.27564519961288	292.27564519961288	292.27564519961288	292.27564519961288	292.27564519961288	292.27564519961288	292.27564519961288	292.27564519961288	292.27564519961288	292.27564519961288	292.27564519961288	1	1000000	SS6	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	285436.84000000003	306221.56	319394.25	305487.56	294903	281733.65999999997	270553.88	261320.28	252830.63	244155.14	235503.3	205111.31	157825.16	122896.175	87967.19	49201.120000000003	26829.09	14773.59	8898.3700000000008	6637.49	5769.54	5083.26	2151.5100000000002	SS6 80%	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	968.37596367341393	1	1000000	SS7	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	341484.25	337536.56	331938.40999999997	340459.03	333108.75	319872.21999999997	306876.44	293087.75	275941	255892.83	234437.13	183945.11	132088.64000000001	102951.48000000001	73814.320000000007	50944.98	28075.64	21964.83	17849.150000000001	14344.21	11438.3	9418.16	SS7 80%	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1013.7349194465125	1	1000000	SS8	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	721772.69	733279.34000000008	727424.69	718183.37	713353.65999999992	702618.59000000008	688045.28	667905.56000000006	650628.25	636082.90999999992	623216.81000000006	584023.47	522187.06	437908.24	353629.42000000004	242795.08000000002	177841.76	130921.70999999999	80343.44	53984.41	34043.659999999996	14076.22	SS8 80%	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1480.0986443104866	1	1000000	SS10	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	649442	611006.5	577107.69999999995	547736.19999999995	523940.3	498165.8	479576.6	461675.2	450273.5	427935.9	413859.3	376251.5	330119.09999999998	266992.09999999998	225567.7	198044.5	176281.7	157061.5	142051.70000000001	130865.1	119960.9	87253.6	67152.5	SS10 80%	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	617.01953481153873	1	1000000	Discharge (CFS)





WUA









Redbreast Adult



SS3	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	44190	63111.27	75583.22	84729.77	90491.826000000001	93985.135999999999	97478.446000000011	100971.75600000001	102196.32	100033.93	97871.54	87844.72	71327.710000000006	64345.385000000002	57363.06	47725.99	42410.22	40399.82	38009.89	SS3 80%	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	467.49906795458401	1	1000000	SS5	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	136976.91	132491.10999999999	133190.31	124819.47	127556.118	125609.254	123662.39	121715.526	115085.15	106593.47899999999	96686.529500000004	86779.58	67784.59	54642.83	47299.68	39278.71	35984.68	34497.35	SS5 80%	1064.8120022549156	1064.8120022549156	1064.8120022549156	1064.8120022549156	1064.8120022549156	1064.8120022549156	1064.8120022549156	1064.8120022549156	1064.8120022549156	1064.8120022549156	1064.8120022549156	1064.8120022549156	1064.8120022549156	1064.8120022549156	1064.8120022549156	1064.8120022549156	1064.8120022549156	1064.8120022549156	1	1000000	SS6	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	114114.53	160968.07999999999	230409.63	236881.7	265946.56	290580.71999999997	310409	323789.71999999997	332639.40999999997	337881.94	340255.22	337242.75	258830.66	245620.54	232410.42	182415.66	147997.23000000001	122887.67	103097.73	85223.47	68823.91	55985.65	22932.83	SS6 80%	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	625.40218947997414	1	1000000	SS7	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	261524.56	290739.21999999997	310814.84000000003	329122.96999999997	332707.06	330989.94	323037.88	309499.56	293562.15999999997	277493.75	263506.81	223513.08	155888.20000000001	129387.43000000001	102886.66	86170.445000000007	69454.23	62598.86	56946.13	54354.91	53145.29	51921.120000000003	SS7 80%	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	215.88616126287297	1	1000000	SS8	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	356085.92000000004	429841.76	482041.69000000006	528262.29	561905.01	584088.07999999996	601578.80999999994	615229.15	622795.01	626047.71	627309.61	615528.43000000005	446051.64	408118.58499999996	370185.52999999997	246036.21000000002	160272.13	101113.48999999999	83554.76999999999	70642.429999999993	63589.659999999996	60364.78	SS8 80%	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	442.8510188097946	1	1000000	SS10	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	364539.1	401819.5	423348.5	439414.7	450035.4	456213.9	460611.1	462315	465505.8	462793.5	462037.1	459446.9	447210.4	434925.9	422641.4	398166.2	376054.7	359215.3	336321.3	315493.2	296073.40000000002	276450.90000000002	205152.3	152602.1	SS10 80%	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	221.09832512526691	1	1000000	Discharge (CFS)





WUA









Redbreat Spawning



SS3	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	56194.29	64008.83	54780.55	52278.99	52230.945999999996	51292.815999999999	50354.685999999994	49416.555999999997	47588.34	46804.509999999995	46020.68	42077.07	47631.51	43664.315000000002	39697.120000000003	35345.769999999997	30183.01	25128.560000000001	20758.04	SS3 80%	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	709.14073742444998	1	1000000	SS5	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	52054.77	40996.800000000003	39196.9	36520.129999999997	32985.049999999996	30250.503999999997	27515.957999999999	24781.412	22847.4	21608.397000000001	20162.893499999998	18717.39	20044.7	11661.52	14517.07	13929.45	14020.46	14560.51	SS5 80%	294.14887180920186	294.14887180920186	294.14887180920186	294.14887180920186	294.14887180920186	294.14887180920186	294.14887180920186	294.14887180920186	294.14887180920186	294.14887180920186	294.14887180920186	294.14887180920186	294.14887180920186	294.14887180920186	294.14887180920186	294.14887180920186	294.14887180920186	294.14887180920186	1	1000000	SS6	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	113475.16	133234.48000000001	181636.7	169259.41	167380.5	179291.66	178461.5	169242.31	162698.57999999999	155420.89000000001	146664.32999999999	125676.7	84461.1	66324.290000000008	48187.48	32378.959999999999	21491.37	14915	10255.68	7271.07	5034.7	3256.74	1459.87	SS6 80%	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	324.94695491239867	1	1000000	SS7	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	79633.78	81167.56	75470.990000000005	79053.45	75154.11	69882.97	59448.33	48517.27	39499.379999999997	32493.5	28756.46	22186.42	19334.8	19948.66	20562.52	20174.125	19785.73	18668.05	18123	16963.689999999999	15860.88	14827.56	SS7 80%	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	747.42781734683706	1	1000000	SS8	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	270665.03000000003	324069.14	329175.36	331371.11	324020.68	307575.16000000003	299725.64	293641.93	283117.79000000004	266683.77	251979.73	212864.9	56283.290000000008	50304.86	44326.43	39412	57010.89	65214.64	64895.759999999995	63805.24	63552.840000000004	63483.71	SS8 80%	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1109.6560792794457	1	1000000	SS10	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	128007.4	126720.2	126515	123901.1	124147.4	122416.1	122401.2	122196.2	124382.8	122956.9	121359.8	117752.9	109511.2	101817.75	94124.3	80786.8	69082.600000000006	62778	55331.3	50429.7	45753	43284.7	35438.5	27736.7	SS10 80%	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	2461.7746264679699	1	1000000	Discharge (CFS)





WUA









Am. Shad Spawning



SS3	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	120631.6	153920.06	180320.53	202960.33	218096.122	230234.36199999999	242372.60200000001	254510.842	263651.53000000003	269388.875	275126.21999999997	286317.15999999997	294033.65999999997	292081.40999999997	290129.15999999997	279050.96999999997	266166.78000000003	250501.34	238542.22	SS3 80%	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	741.1308888273752	1	1000000	SS5	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	68051.23	71047.16	69046.73	72001.41	75053.790000000008	76222.188000000009	77390.585999999996	78558.983999999997	77843.399999999994	76174.214999999997	74226.83249999999	72279.45	75733.8	61197.34	57061.97	51133.93	48334.38	47418.63	SS5 80%	2443.2514105910241	2443.2514105910241	2443.2514105910241	2443.2514105910241	2443.2514105910241	2443.2514105910241	2443.2514105910241	2443.2514105910241	2443.2514105910241	2443.2514105910241	2443.2514105910241	2443.2514105910241	2443.2514105910241	2443.2514105910241	2443.2514105910241	2443.2514105910241	2443.2514105910241	2443.2514105910241	1	1000000	SS6	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	131576.95000000001	165137.45000000001	198199.41	213161.66	230433.95	244294.03	255181.81	263953.31	271192.09000000003	276774.78000000003	281594.59000000003	301792.28000000003	309581.59000000003	303265.07500000001	296948.56	280009	262462.13	244480.63	227280.5	211217.7	197429.78	186297.05	158756.39000000001	SS6 80%	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	730.96353893998594	1	1000000	SS7	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	190038.7	217716.34	238469.81	257465.22	270953.19	283122.53000000003	293809.13	303336.46999999997	311926.65999999997	319565.19	326457.38	341146.47	351930.63	358579.77	365228.91	369263	373297.09	373524.84	373111.41	371234.25	368320.72	364583.97	SS7 80%	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	852.59329466566805	1	1000000	SS8	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	314815	380288.29000000004	407905.24	437285.19	461329.24	481975.32	499478.97000000003	515892.97	530301.33000000007	543988.19999999995	555726.57999999996	585840.29	650327.77	682629.13500000001	714930.5	741145.63	753717.55	758374.33	773326.4	777899.72	781041.62999999989	791918.62999999989	SS8 80%	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1869.7974707648673	1	1000000	SS10	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	254591	295233.59999999998	323861	348046.5	366965.2	383822.7	398191.8	410855.4	424207.4	433210.2	441486	463726.5	489610.6	502668.35	515726.1	524366.6	523905	519506.4	512875.7	505625	498147.3	490767.5	460334.9	438390.1	SS10 80%	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	964.69352905931692	1	1000000	Discharge (CFS)





WUA









Shallow-Fast



SS3	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	66201.16	83824.3	97019.83	102671.48	102206.792	100064.204	97921.615999999995	95779.027999999991	91958.54	87849.64	83740.740000000005	73348.69	56730.43	44900.4	33070.370000000003	19201.91	10705.67	5364.46	2514.6799999999998	SS3 80%	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	290.42670034965391	1	1000000	SS5	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	6341.71	6572.38	5080.7700000000004	6392.92	5556.4840000000004	5033.8780000000006	4511.2719999999999	3988.6660000000002	3779.89	3268.3	2671.4450000000002	2074.59	2554.5100000000002	90.67	0	0	0	0	0	SS5 80%	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	657.13290700833909	1	1000000	SS6	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	27340.19	30426.5	26471.09	31180.93	31617.32	31491.43	30599.54	29572.87	28176.05	26918.51	25487.83	24978.7	27685.14	20865.21	14045.28	8629.0300000000007	4891.12	2731.83	1686.5	1054.8399999999999	836.07	882.8	863.05	SS6 80%	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1314.2973307406774	1	1000000	SS7	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	28369.599999999999	41312.120000000003	54352.74	54072.71	65422.46	76078.73	86486.34	96392.05	106070.96	115003.65	123672.3	143932.70000000001	154310.39000000001	130654.42000000001	106998.45	71343.964999999997	35689.480000000003	21624.95	13468.93	9784.07	7763.42	6388.21	SS7 80%	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1197.4161143892075	1	1000000	SS8	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	24760.43	32085.55	41292.78	48962.73	55299.76	64176.76	70081.19	77859.03	83585.14	90937.42	96478.38	113087.09999999999	148436.94	163054.22500000001	177671.51	209400.22	215992.47999999998	217047.03	194346.79	176258.47	153515.08000000002	68000.94	SS8 80%	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	2862.0165783180664	1	1000000	SS10	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	58678.9	73243.8	82985	89423.6	91204.9	91627	90557.9	88219.4	82685.399999999994	83046.100000000006	80362.100000000006	72479.8	60596.6	52834.6	45072.6	34946.699999999997	27544	22431.599999999999	18774.8	16008.1	14137.5	12723	6631.2	5803.9	SS10 80%	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	300.39684446855108	1	1000000	Discharge (CFS)





WUA









Deep-Fast



SS3	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	0	0	0	18	1083.854	3758.1200000000008	6432.3860000000013	9106.6520000000019	13389.06	21792.514999999999	30195.97	64709.18	129718.5	180923.46000000002	232128.42	244475.3	196149.8	128194.96	69828.61	SS3 80%	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	2643.1187525583455	1	1000000	SS5	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	7118.74	17363	29183.07	32730.34	37054.792000000001	38807.735999999997	40560.68	42313.623999999996	41495.06	36121.339999999997	29852	23582.66	27584.84	1332.82	0	0	0	0	0	0	0	0	0	SS5 80%	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1136.2149891376125	1	1000000	SS6	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	0	0	2863.74	5417.27	10953.55	16941.13	23182.89	30633.71	39037.08	47746.5	54829.5	86147.24	101721.89	132599.54	163477.19	146234.59	109749.88	72429.73	40786.15	18319.009999999998	7838.32	3320.96	7059.29	SS6 80%	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	2470.5646640855116	1	1000000	SS7	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	2170.02	4747.08	7648.34	15930.88	20536.27	24832.01	27215.37	29134.53	31049.29	32678.05	33790.85	35122.58	36462.199999999997	39030.404999999999	41598.61	36261.54	30924.47	23526.29	13984.93	9833.61	9207.14	9782.25	SS7 80%	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1153.9933501078367	1	1000000	SS8	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	165.89	840.07	1874.52	3065.19	4562.1499999999996	5953.27	7639.49	9175.69	11012.5	12742.95	14539.17	19458.150000000001	20718.990000000002	31787.415000000001	42855.839999999997	55265.149999999994	72986.14	67462.099999999991	89994.240000000005	86345.49	81856.66	73302.899999999994	SS8 80%	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	4944.0918368556158	1	1000000	SS10	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	2611.9	5632.9	8648.2999999999993	11440.6	14193	17127.599999999999	20359	22785.9	26305	27813	29998.9	35081.199999999997	42000	41334.800000000003	40669.599999999999	32271.8	22921.1	16984.2	13608.4	11390.9	10964.9	11698.2	16740.599999999999	19209.900000000001	SS10 80%	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1412.5671447966472	1	1000000	Discharge (CFS)





WUA









Deep-Slow



SS3	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	6154.64	11463.99	18556.900000000001	26423.919999999998	28182.248	29692.691999999999	31203.136000000002	32713.58	33976.14	35273.14	36570.14	36519.82	27236.59	21480.84	15725.09	13083.74	9249.41	6274.88	5693.15	SS3 80%	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	671.09591616769649	1	1000000	SS5	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	136092.28	131583.31	129485.45	116099.23	119861.398	117350.356	114839.314	112328.272	103544.02	95209.816000000006	85486.578000000009	75763.34	52131.040000000001	52593.8	50984.01	49753.3	48825.26	50155.44	50047.46	SS5 80%	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	939.32546561733398	1	1000000	SS6	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	49473.79	79497.45	136778.81	128919.71	152719.63	176107.25	197805.69	209829.69	226851.92	244468.88	253983.89	264660.56	158616.78	151836.185	145055.59	99246.59	71327.460000000006	43377.96	32281.95	29606.5	26329.45	20374.82	7833.98	SS6 80%	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	911.15457845417427	1	1000000	SS7	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	190545.89	208321.13	222996.16	247403.67	258755.73	251727.61	240446.38	236608.8	223683.03	202451.16	171054.07999999999	109837.45	72650.97	63767.65	54884.33	43034.455000000002	31184.58	31344.46	31344.46	27073.51	21086.29	20861.740000000002	SS7 80%	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1078.5538249810306	1	1000000	SS8	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	149559.61000000002	192595.13	232314.76	275506.91000000003	314469.05999999994	345334.38	367988.47999999998	384953.9	398346.80000000005	408174.62	407006.35000000003	426396.29	221524.25	183912.86499999999	146301.48000000001	24703.9	560.6	0	0	0	0	0	SS8 80%	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	686.33628940182712	1	1000000	SS10	200	300	400	500	600	700	800	900	1000	1100	1200	1500	2000	2500	3000	4000	5000	6000	7000	8000	9000	10000	15000	20000	276503.90000000002	316375.90000000002	340068.5	361310.4	374690.3	385859.1	395625.3	402552.8	406111.9	407510.1	407903.6	406762.2	405001.1	402054.3	399107.5	390994.8	387063.7	387710.8	382016.8	374652.6	367839.3	365755.6	300232.3	242391.2	SS10 80%	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	341.9834885154014	1	1000000	Discharge (CFS)





WUA









Ledge 2 Navigation Plot
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From: Henry Mealing
To: Gerrit Jobsis; Kelly Kirven; Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill

Marshall (marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY; Caleb Gaston
(caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Chuck Hightower (hightocw@dhec.sc.gov);
David Eargle (eargleda@dhec.sc.gov); Fritz Rohde (Fritz.Rohde@noaa.gov); Greg Mixon (mixong@dnr.sc.gov);
Jay Maher; Jim Glover (gloverjb@dhec.sc.gov); Ley, Amanda; Lorianne Riggin (RigginL@dnr.sc.gov); Malcolm
Leaphart (mwleapjr@att.net); Melanie Olds (melanie_olds@fws.gov); rammarell@scana.com; Randy Mahan
(randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Ron Ahle; Rusty Wenerick
(weneriwr@dhec.sc.gov); Scott Castleberry (castlews@dhec.sc.gov); STUTTS, BRANDON G

Subject: RE: draft West Channel Adaptive Management Plan
Date: Thursday, April 20, 2017 4:18:23 PM
Attachments: image002.png

Gerrit,  Thanks for the comments.  I apologize for the omission of AR from the TWC – I’m not
exactly sure how that happened.  Good comments and helpful for moving forward.
 
Henry
Kleinschmidt Associates
 

From: Gerrit Jobsis [mailto:gjobsis@americanrivers.org] 
Sent: Thursday, April 20, 2017 2:47 PM
To: Kelly Kirven <Kelly.Kirven@KleinschmidtGroup.com>; Alex Pellett (PellettC@dnr.sc.gov)
<PellettC@dnr.sc.gov>; Alison Jakupca <Alison.Jakupca@KleinschmidtGroup.com>; ARGENTIERI,
WILLIAM R <BARGENTIERI@scana.com>; Bill Marshall (marshallb@dnr.sc.gov)
<marshallb@dnr.sc.gov>; Bill Stangler (CRK@congareeriverkeeper.org)
<CRK@congareeriverkeeper.org>; BRESNAHAN, AMY <Amy.Bresnahan@scana.com>; Caleb Gaston
(caleb.gaston@scana.com) <caleb.gaston@scana.com>; Chad Altman (altmankc@dhec.sc.gov)
<altmankc@dhec.sc.gov>; Chuck Hightower (hightocw@dhec.sc.gov) <hightocw@dhec.sc.gov>;
David Eargle (eargleda@dhec.sc.gov) <eargleda@dhec.sc.gov>; Fritz Rohde (Fritz.Rohde@noaa.gov)
<Fritz.Rohde@noaa.gov>; Greg Mixon (mixong@dnr.sc.gov) <mixong@dnr.sc.gov>; Henry Mealing
<Henry.Mealing@KleinschmidtGroup.com>; Jay Maher <Jay.Maher@KleinschmidtGroup.com>; Jim
Glover (gloverjb@dhec.sc.gov) <gloverjb@dhec.sc.gov>; Ley, Amanda <leyah@dhec.sc.gov>;
Lorianne Riggin (RigginL@dnr.sc.gov) <RigginL@dnr.sc.gov>; Malcolm Leaphart (mwleapjr@att.net)
<mwleapjr@att.net>; Melanie Olds (melanie_olds@fws.gov) <melanie_olds@fws.gov>;
rammarell@scana.com; Randy Mahan (randolph.mahan@scana.com)
<randolph.mahan@scana.com>; randy mahan (rmahan@sc.rr.com) <rmahan@sc.rr.com>; Ron Ahle
<AhleR@dnr.sc.gov>; Rusty Wenerick (weneriwr@dhec.sc.gov) <weneriwr@dhec.sc.gov>; Scott
Castleberry (castlews@dhec.sc.gov) <castlews@dhec.sc.gov>; STUTTS, BRANDON G
<BSTUTTS@scana.com>
Subject: RE: draft West Channel Adaptive Management Plan
 
Kelly,
 
Thank you for the draft plan and the opportunity to review and provide comments.  Attached is a
redline version of the draft containing American Rivers comments.  Key points raised include:

·       1.0 - American Rivers is missing as a member of the WQTWC
·       3.0 - We recommend the Goal include that water quality in the West Channel will be

improved by increased stream flows to the area.
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·       3.0 - American Rivers recommends that flows to the West Channel be provided year around,
not just during low dissolved oxygen periods, to satisfy the physical and biological
components of water quality.

·       5.1.2 - That the monitoring plan will be reviewed and agreed to by the AMP review
committee before monitoring begins.

·       7.0 – The plan should include what happens if at the end of year 5 compliance with DO
criteria is not achieved.

·       Additional edits are recommended for clarification.  
 
Best regards,
 
Gerrit
 
_____________________________________________
Gerrit Jöbsis, American Rivers
Senior Director, Conservation Programs
215 Pickens Street
Columbia, SC 29205
(O) 803.771.7114     (C) 803.546.7926

 
Outside magazine named American Rivers one of the best groups to support in 2017. Donate today
at www.AmericanRivers.org/Donate

 

From: Kelly Kirven [mailto:Kelly.Kirven@KleinschmidtGroup.com] 
Sent: Tuesday, April 04, 2017 2:10 PM
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall
(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY; Caleb Gaston
(caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Chuck Hightower
(hightocw@dhec.sc.gov); David Eargle (eargleda@dhec.sc.gov); Fritz Rohde (Fritz.Rohde@noaa.gov);
Gerrit Jobsis; Greg Mixon (mixong@dnr.sc.gov); Henry Mealing; Jay Maher; Jim Glover
(gloverjb@dhec.sc.gov); Kelly Kirven; Ley, Amanda; Lorianne Riggin (RigginL@dnr.sc.gov); Malcolm
Leaphart (mwleapjr@att.net); Melanie Olds (melanie_olds@fws.gov); rammarell@scana.com; Randy
Mahan (randolph.mahan@scana.com); randy mahan (rmahan@sc.rr.com); Ron Ahle; Rusty Wenerick
(weneriwr@dhec.sc.gov); Scott Castleberry (castlews@dhec.sc.gov); STUTTS, BRANDON G
Subject: draft West Channel Adaptive Management Plan
 
Good afternoon,
 
Attached for your review is a draft of the West Channel Adaptive Management Plan.  Please review it
and give us your comments by April 21, 2017.  We are in the process of developing other AMPs and
will be getting those out to the respective TWCs for review.  We currently plan to have one meeting
to discuss all of the AMPs at one time and address your concerns and comments.
 
Thanks for your assistance.
 
Kelly

http://www.americanrivers.org/Donate
mailto:Kelly.Kirven@KleinschmidtGroup.com
mailto:PellettC@dnr.sc.gov
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mailto:rammarell@scana.com
mailto:randolph.mahan@scana.com
mailto:rmahan@sc.rr.com
mailto:weneriwr@dhec.sc.gov
mailto:castlews@dhec.sc.gov


From: Bill Marshall
To: Kelly Kirven
Cc: Ron Ahle; Dick Christie
Subject: RE: draft West Channel Adaptive Management Plan
Date: Friday, April 21, 2017 4:15:03 PM
Attachments: 2017-04-04 Parr West Channel AMP Draft to TWC for Review(DNR comments).docx

Hey Kelly, attached is the draft West Channel AMP with a few comments offered by DNR. See
sections 1.0, 3.0, 5.1.1, and 5.2.
 
Thanks,
 
Bill Marshall
SCDNR
 

From: Kelly Kirven [mailto:Kelly.Kirven@KleinschmidtGroup.com] 
Sent: Tuesday, April 04, 2017 2:10 PM
To: Alex Pellett <PellettC@dnr.sc.gov>; Alison Jakupca <Alison.Jakupca@KleinschmidtGroup.com>;
ARGENTIERI, WILLIAM R <BARGENTIERI@scana.com>; Bill Marshall <MarshallB@dnr.sc.gov>; Bill
Stangler (CRK@congareeriverkeeper.org) <CRK@congareeriverkeeper.org>; BRESNAHAN, AMY
<Amy.Bresnahan@scana.com>; Caleb Gaston (caleb.gaston@scana.com)
<caleb.gaston@scana.com>; Chad Altman (altmankc@dhec.sc.gov) <altmankc@dhec.sc.gov>; Chuck
Hightower (hightocw@dhec.sc.gov) <hightocw@dhec.sc.gov>; David Eargle (eargleda@dhec.sc.gov)
<eargleda@dhec.sc.gov>; Fritz Rohde (Fritz.Rohde@noaa.gov) <Fritz.Rohde@noaa.gov>; Gerrit
Jobsis (gjobsis@americanrivers.org) <gjobsis@americanrivers.org>; Greg Mixon
<MixonG@dnr.sc.gov>; Henry Mealing <Henry.Mealing@KleinschmidtGroup.com>; Jay Maher
<Jay.Maher@KleinschmidtGroup.com>; Jim Glover (gloverjb@dhec.sc.gov) <gloverjb@dhec.sc.gov>;
Kelly Kirven <Kelly.Kirven@KleinschmidtGroup.com>; Ley, Amanda <leyah@dhec.sc.gov>; Lorianne
Riggin <RigginL@dnr.sc.gov>; Malcolm Leaphart (mwleapjr@att.net) <mwleapjr@att.net>; Melanie
Olds (melanie_olds@fws.gov) <melanie_olds@fws.gov>; rammarell@scana.com; Randy Mahan
(randolph.mahan@scana.com) <randolph.mahan@scana.com>; randy mahan (rmahan@sc.rr.com)
<rmahan@sc.rr.com>; Ron Ahle <AhleR@dnr.sc.gov>; Rusty Wenerick (weneriwr@dhec.sc.gov)
<weneriwr@dhec.sc.gov>; Scott Castleberry (castlews@dhec.sc.gov) <castlews@dhec.sc.gov>;
STUTTS, BRANDON G <BSTUTTS@scana.com>
Subject: draft West Channel Adaptive Management Plan
 
Good afternoon,
 
Attached for your review is a draft of the West Channel Adaptive Management Plan.  Please review it
and give us your comments by April 21, 2017.  We are in the process of developing other AMPs and
will be getting those out to the respective TWCs for review.  We currently plan to have one meeting
to discuss all of the AMPs at one time and address your concerns and comments.
 
Thanks for your assistance.
 
Kelly

mailto:MarshallB@dnr.sc.gov
mailto:Kelly.Kirven@KleinschmidtGroup.com
mailto:AhleR@dnr.sc.gov
mailto:ChristieD@dnr.sc.gov
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[bookmark: 1.0_INTRODUCTION]ADAPTIVE MANAGEMENT PLAN

FOR THE

WEST CHANNEL OF THE BROAD RIVER BELOW PARR RESERVOIR







[bookmark: _Toc478470641]INTRODUCTION

South Carolina Electric & Gas Company (SCE&G) will file an application for a new license for its Parr and Fairfield developments on the Broad River with the Federal Energy Regulatory Commission (FERC) in June 2018.  The relicensing process was a multi-year cooperative effort between SCE&G and stakeholders, including state and federal resource agencies, non-governmental organizations and concerned citizens, to address operational, recreational and ecological concerns associated with hydroelectric project operations. During the relicensing process the issue of water quality in the West Channel of Broad River downstream of the Parr Shoals Dam was identified by the Water Quality Technical Working Committee (WQTWC) as an issue to resolve.  Members of the WQTWC included representatives from SCE&G, South Carolina Department of Natural Resources (SCDNR), South Carolina Department of Health and Environmental Control (SCDHEC), U.S. Fish and Wildlife Service (FWS), and Congaree Riverkeeper.  The WQTWC discussed and determined a process for evaluating changes and making decisions based on the best available information currently available.  During the WQTWC meetings a framework for a West Channel Adaptive Management Plan (AMP) was developed to address improvement of water quality in the West Channel during the new license term. This AMP describes the water quality issue in the West Channel and SCE&G’s proposed actions to improve water quality which will be implemented during the new Parr Hydroelectric Project License (FERC No. 1894). 	Comment by Bill Marshall: Redundancy?

[bookmark: _Toc478470642]Project Description

The Parr Hydroelectric Project, FERC No. 1894 (Project), includes the 14.88-megawatt (MW) Parr Shoals Development (Parr Development) and the 511.2-MW Fairfield Pumped Storage Development (Fairfield Development) located in Fairfield and Newberry County, South Carolina.  Parr Reservoir is a 4,400-acre impoundment formed by the Broad River and the Parr Shoals Dam and serves as the lower reservoir for the Fairfield Pumped Storage Development.  Monticello Reservoir is a 6,800-acre impoundment formed by a series of four earthen dams and serves as the upper reservoir for the Fairfield Development.  The existing Project license was issued by the Federal Energy Regulatory Commission (FERC or Commission) on August 28, 1974 for a period of 46 years, terminating on June 30, 2020. SCE&G intends to file for a new license with FERC on or before May 31, 2018.



[bookmark: _Toc478470643]West Channel AMP Review Committee

[bookmark: _Toc478470644]Committee Members

[bookmark: 4.1_Committee_Members]A Review Committee will be formed to direct the implementation of the AMP. Members of the Review Committee must be signatories to the Comprehensive Relicensing Settlement Agreement (CRSA).

SCE&G will serve as chairperson of the Review Committee, and be responsible for organizing meetings and distributing documents to committee members. Each entity will have the opportunity to select a representative to the Review Committee from within their organization. 

The Review Committee will ultimately work to guide the decision making processes specified in the West Channel AMP. The Review Committee will not make decisions that supersede state or federal law or USFWS Section 7 Authority. The Review Committee’s responsibilities may include, but are not limited to:

•	Evaluating baseline information and study plans;

•	Providing overall guidance for the AMP process;

•	Evaluating other study (i.e., existing) information or information which becomes available during the time period of evaluations and would be applicable to the AMP;

•	Establishing and documenting the goals and objectives of each action undertaken as part of the AMP and advising when modification to metrics used for evaluation purposes are needed;

•	Reviewing and considering long term impacts of operational modifications on the Project and Project economics when evaluating the feasibility of implementing modifications;

•	Reviewing the West Channel Annual Report which documents the prior year’s AMP activities which SCE&G will file with FERC, making it publicly available; and

•	Advising on modifications to the AMP to be presented to FERC and advising if any amendment action is necessary during the license.



[bookmark: _Toc380072869][bookmark: _Toc478470645]Budget/Resources

The responsibility for implementation of this AMP will rest primarily with SCE&G, as licensee for the Parr Project. Annual budgets will be developed by SCE&G relative to the monitoring and study costs as well as administrative costs and expenses. SCE&G will also rely on other resources outside of its establishment including, but not limited to, the following:

· federal, state and local grants

· donated services (federal and state agency involvement)

· equipment (purchases and loaners)

· expertise (governmental, non-governmental, private)



[bookmark: 4.4_Meeting_Schedule][bookmark: _Toc478470646]Committee Meetings

The Review Committee is tentatively scheduled to consult twice per year via a meeting or conference call. The frequency of meetings may be adjusted based on need. The tentative schedule is provided in Section 6.0 of this plan. Minutes from each meeting, as well as any pertinent materials discussed in the meetings will be filed with FERC as an appendix to the annual report of AMP activities, as described in section 7.



[bookmark: 2.1_Existing_Literature_and_Available_St][bookmark: _Toc478470647][bookmark: 3.1_Goals]GOALS AND OBJECTIVES

[bookmark: 3.2_Objectives]Improve the water quality in the West Channel of the Broad River downstream of the Parr Shoals Dam. The objective of this AMP is to enhance aquatic habitat by improveing flows and dissolved oxygen levels in the West Channel during summer/fall periods.  The methods that will be employed under this AMP to achieve this goal and objective are described in Section 5.0.	Comment by Bill Marshall: DNR’s interests are to enhance habitat conditions so we recommend the related additional wording as shown. 





[bookmark: _Toc478470648]Baseline Data

[bookmark: _Toc478470649]Water Quality

Baseline water quality data was collected in the West Channel during 2015 and 2016 (Kleinschmidt 2016 & 2017). Continuous dissolved oxygen (DO) and temperature data were collected from April 1st through October 15th in 2015 at three monitoring sites in the west channel and one in the east channel (Figure 4‑1).
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[bookmark: _Ref468389422][bookmark: _Toc468458222][bookmark: _Toc478470600]Figure 4‑1.  Parr Shoals Downstream Water Quality Monitoring Sites

Monitoring in 2015 identified DO levels in the west channel that periodically were below the SCDHEC standard of 4.0 mg/L. Dissolved oxygen levels in the upper west channel of the Broad River, downstream of Parr Shoals Dam, were consistently lower than those further down the west channel and in the east channel. This is likely due to the shallow nature of the river in this area, as well as the presence of dense algal mats. Also, during drier weather conditions, the west channel does not receive a consistent flow of water.

Based on 2015 monitoring results and WQTWC recommendations, SCE&G performed additional water temperature and DO monitoring during August 2016 to verify baseline conditions and to evaluate how discrete spillway releases or pulses through the spillway gates affect water quality in the west channel. The pulse flows consisted of distinct releases through spillway gates 1 and 2 for approximately 3 hours. The spills were targeted to release 25 acre-feet of water into the west channel.

Water temperature and DO were continuously monitored at four sites along the western channel. Water level data were collected at 3 locations in the upper west channel (Upper Site 1, Upper Site 2, and Upper Site 3), and stream flow measurements were collected at two locations in the upper west channel (Upper Site 1 and Upper Site 2). Each of the upper west channel monitoring sites are shown in Figure 4‑2. 



DO levels generally remained above the SCDHEC standard of 4 mg/L during 2016, with diel fluctuations in both temperature and DO occurring throughout the study. Greater fluctuations in DO were observed later in August as aquatic vegetation increased and spillway flows were curtailed. DO levels in 2016 were generally greater than those observed during 2015. The study also determined that water levels in the west channel were strongly influenced by flows from the powerhouse and indicate that portions of the tailrace flows from the east channel enter the west channel. Overall, water quality in the west channel seems to be most impacted during the later summer months, when stream flows are typically lower, temperatures are warmer, and vegetation growth rates are higher.

[bookmark: _Toc478470650]Water Level and Discharge

Water level and discharge measurements were collected under several operational scenarios on February 17 and 24, 2017 to investigate the relationship between powerhouse discharge (i.e., east channel discharge) and West Channel discharge.  Water levels were recorded at 15-minute intervals at four locations: Upper Sites 1, 2, 4, and 5 (Figure 4-2).  Discharge measurements were collected at four powerhouse operation levels, including one, two, three, and five-unit operation.  The discharge measurements were collected during stable conditions with no spill at Upper Sites 1 and 2.  Water level logger elevations were determined using a survey-grade GPS and used to calculate water surface elevations.  Tailwater elevations and river discharge were obtained from USGS Gage 02160991 (Broad River @ Jenkinsville, SC) and 022161000 (Broad River @ Alston, SC), respectively. Comparisons of water surface elevations during the discharge measurements at the four operational scenarios are depicted graphically in Figure 4-3.
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[bookmark: _Toc478470601]Figure 4‑2.  Parr Shoals Baseline Monitoring Sites




[bookmark: _Toc478470605]Table 4‑1.  Results of discharge measurements in west channel

		Operations

		Upper Site 1 Discharge

		Upper Site 2 Discharge

		Total West Channel Discharge 

		Broad River at Alston



		1 Unit

		2

		0

		2

		924



		2 Unit

		23

		10

		33

		1746



		3 Unit

		47

		32

		78

		2134



		5 Unit

		100

		171

		271

		3438







[bookmark: _Ref467660801]
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[bookmark: _Toc478470602]Figure 4‑3.  Water surface elevations at 1, 2, 3, and 5 unit operations



These water surface elevations depicted in Figure 4-3 show the relationship between tailwater elevations and the resulting change at each of the level loggers. This relationship also helps explain why the flows measured in the different channels changed disproportionately as tailwater levels increase with 5-unit flow.

APRIL 2017	- 15 -	

[bookmark: 2.2_Work_Group_Meeting_Notes][bookmark: 2.3_On-going_Baseline_Monitoring][bookmark: 3.3_Species_Restoration_Efforts][bookmark: 4.2_Dispute_Resolution_Process][bookmark: 4.3_Budget/Resources][bookmark: _Toc478470651]IMPLEMENTATION

[bookmark: 5.1_Starting_Weiss_Bypass_Spillway_Flows][bookmark: _Toc478470652]Management Measures

The TWC identified several measures to increase dissolved oxygen levels in the west channel that will be implemented in the new operating license through the AMP.  These measures are described in detail in the sections below.

[bookmark: _Toc478470653]Flow Target Determination

The AMP review committee will determine an approximate target flow that it believes will adequately maintain dissolved oxygen levels in the west channel.  The committee will determine this target using data from the 2015 and 2016 monitoring studies and observations made during flow demonstrations for the IFIM study in 2017. Current discussions have identified between 50 to 150 cfs as a target flow in the West Channel during low summer flows.	Comment by Bill Marshall: DNR recommends the specified flow target remain open for discussion. (Also note, the PME memo to stakeholders mentions 100 to 200 cfs as a target flow.)

[bookmark: _Toc478470654]Increased Flows

The implementation of new instantaneous minimum flows for Parr should result in a more consistent amount of water flowing into the west channel from the east channel, compared to the previous license requirement of daily average minimum flows.  Monitoring during initial implementation of these minimum flows will determine the extent of the benefits to west channel DO levels.

[bookmark: _Toc478470655]Channel Modifications

If the AMP Review Committee determines that new instantaneous minimum flows will not provide a sufficient flow into the west channel to maintain DO levels, it will direct efforts to physically modify existing channel(s) leading into the west channel.  The channel will be modified to provide the identified target flow during low minimum flow periods, exclusive of low-inflow periods. The channel modification will occur in Year 2 of the AMP.  Another channel modification (if needed) will be completed in Year 4 of the AMP.  Potential channel modifications could include notching or deepening of a small channel at the north tip of Hampton Island, and/or removal of material that currently serves as a hydraulic control closer to the Parr Shoals Dam (Figure 5‑1).
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[bookmark: _Ref478469827][bookmark: _Toc478470603]Figure 5‑1.  Potential areas for channel modification




[bookmark: _Toc478470656]Low Inflow Pulses

If inflows to Parr Reservoir decrease to a point that outflows from the dam do not provide any flows to the west channel, SCE&G will investigate the use of spillway gates to provide periodic flow pulses to “refresh” the west channel during periods when dissolved oxygen levels are expected to fall below acceptable levels. During the low inflow period, SCE&G will discuss the use of pulses with the Review Committee to make sure that all downstream resources are considered and releases are distributed in a balanced manner between the main channel and the west channel.

[bookmark: _Toc474123149][bookmark: 5.3_Establishing_Monitoring_Criteria_and][bookmark: 5.3.1_Collection_Sites][bookmark: 5.3.2_Water_Quality_Monitoring][bookmark: 5.3.2_Fish_Monitoring][bookmark: 5.3.3_Mollusk_and_Macroinvertebrate_Moni][bookmark: 5.4_Analysis_of_Monitoring_Data][bookmark: 5.5_Decision_Process_for_AMP_Modificatio][bookmark: _Toc474123150][bookmark: _Toc474123151][bookmark: _Toc474123152][bookmark: _Toc474123153][bookmark: _Toc478470657]Monitoring

During each year of the AMP, monitoring will be conducted from May 15 to September 30.  Water Quality (temperature and DO) will be continuously monitored (15-mintue intervals) at three sites along the western channel: Sites 1 and 2, just downstream of the Parr Dam, and Site 4, midway down Hampton Island near the Highway 213 bridge (Figure 5‑2). Water level data will be collected at Sites 1, 2, and 3 in the upper west channel. Monitors will be checked and cleaned throughout the study. On each day of cleaning, stream flow will be measured at Sites 1 and 2 in the upper west channel.	Comment by Bill Marshall: DNR recommends the WQ monitoring include random sampling to assess conditions in areas beyond the three sites, to include areas of low flow velocities.

[bookmark: _Toc478470658]Analysis

Monitoring data will be processed using appropriate quality control/quality assurance measures.  Dissolved oxygen data will be summarized to determine the percentage of instantaneous readings above 4 mg/L, and the number of daily average values above 5 mg/L.  The analysis will also include a summary of daily average discharge at the Parr powerhouse and the USGS Gauge #02161000 (Broad River at Alston, SC).  Water level data from loggers in the West Channel will be used to estimate discharge in the West Channel during the monitoring period.
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[bookmark: _Ref478469776][bookmark: _Ref478469769][bookmark: _Toc478470604]Figure 5‑2.  Amp Monitoring Locations



[bookmark: _Toc478470659]SCHEDULE

The AMP schedule is described in the table below in relation to the issuance of the license by FERC.  The dates below are targets and are subject to Team availability.

[bookmark: _Toc478470606]Table 6‑1.  AMP implementation schedule

		Period

		Item



		90 days

		Submit Final West Channel AMP to FERC



		Year 1

		· Team consultation – by end of March

· Monitoring – May - September

· Annual Report - October

· Team Meeting – by December 15

· File Annual Report with FERC - December



		Year 2

		· Team consultation – by end of March

· Channel Modifications (if recommended)

· Monitoring – May - September

· Annual Report - October

· Team Meeting – by December 15

· File Annual Report - December



		Year 3

		· Team consultation – by end of March

· Monitoring – May - September

· Annual Report - October

· Team Meeting – by December 15

· File Annual Report with FERC - December



		Year 4

		· Team consultation – by end of March

· Second Channel Modification (if needed)

· Monitoring – May - September

· Annual Report - October

· Team Meeting – by December 15

· File Annual Report with FERC - December



		Year 5

		· Team consultation – by end of March

· Monitoring – May - September

· Annual Report - October

· Team Meeting – by December 15

· File Annual Report with FERC - December











[bookmark: _Toc478470660]Compliance

Compliance will be based on following the schedule in Section 6.0 and submission of an annual AMP report each year to FERC.  The annual report will contain a summary of all AMP activities and data, including an assessment of the extent to which goals and objectives were achieved.  The report will be made available to appropriate entities for review and comment at least 30 days prior to being submitted to FERC.  All comments on the report, pertinent correspondence, and team meeting minutes will be appended to the annual report.



[bookmark: _Toc478470661]REFERENCES
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Summary of Consultation











Appendix B

Baseline Water Quality Sampling in the West Channel
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From: Kelly Kirven
To: Alex Pellett (PellettC@dnr.sc.gov); Alison Jakupca; ARGENTIERI, WILLIAM R; Bill Marshall

(marshallb@dnr.sc.gov); Bill Stangler (CRK@congareeriverkeeper.org); BRESNAHAN, AMY; Caleb Gaston
(caleb.gaston@scana.com); Chad Altman (altmankc@dhec.sc.gov); Dick Christie (christied@dnr.sc.gov); Fritz
Rohde (Fritz.Rohde@noaa.gov); Gerrit Jobsis (gjobsis@americanrivers.org); Greg Mixon (mixong@dnr.sc.gov);
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Executive Summary



	As a part of the Federal Energy Regulatory Commission (FERC) relicensing process for the Parr Hydroelectric Project (FERC No. 1894) by the South Carolina Electric & Gas Company (SCE&G), SCE&G formed a Fish and Wildlife and Water Quality Resource Conservation Group (RCG) of interested stakeholders. The RCG submitted a study request asking for an evaluation of wintering waterfowl usage at Monticello and Parr Reservoirs, South Carolina.  Kleinschmidt Associates, a consulting firm specializing in engineering, regulatory management and environmental services, is coordinating the relicensing process for SCE&G.  In October 2015, the University of Georgia’s Savannah River Ecology Laboratory (SREL) of Aiken, South Carolina, was contracted to provide aerial survey data from two consecutive years describing wintering waterfowl use of Monticello and Parr Reservoirs, which are located in Newberry and Fairfield Counties, South Carolina. 



	In year one, nine fixed-wing aerial surveys of the entire Monticello Reservoir basin and Parr Shoals Reservoir from the Parr Shoals Dam to Henderson Island (including adjacent Enoree and Broad River Waterfowl Management Areas (WMAs) were conducted between 17 November, 2015 and 15 March, 2016, during which nearly 2,200 waterfowl (representing 9 species) were documented using the Monticello Reservoir and over 4,900 waterfowl (representing 11 species) were recorded using Parr Reservoir.  In year two, nine additional fixed-wing aerial surveys of the Monticello and Parr Reservoirs were conducted between 15 November, 2016 and 21 March, 2017, during which just over 1,250 waterfowl (representing 10 species) were documented using the Monticello Reservoir and over 3,000 waterfowl (representing 11 species) were recorded using Parr Reservoir. 



	Greater diversity and numbers of dabbling ducks were seen at Parr Reservoir than at Monticello Reservoir; this was the case in both years.  Diving duck diversity and numbers did not differ between reservoirs, but greater numbers of diving ducks were observed in the first year of the study than in the second year.  In both years, Canada geese (Branta canadensis) were seen at Monticello Reservoir more consistently and in higher numbers than at Parr Reservoir.  Snow geese (Chen caerulescens) however, were only seen at Parr Reservoir and on only three surveys in the first year.  Most waterfowl seen at Parr Reservoir were found at Broad River WMA and/or Enoree WMA, where active management for waterfowl by SCDNR has created favorable conditions (e.g., food, cover, limited human disturbance) preferred by waterfowl. Concentrations of 50+ waterfowl observed at Parr Reservoir included primarily the Broad River and Enoree WMAs.  For the Monticello Reservoir, waterfowl concentration locations were spread widely around the reservoir, but flocks appeared to favor the western half of the reservoir, and coves and islands elsewhere, that provided protection from the prevailing winds.  



	We evaluated the effects of fluctuating reservoir water levels on waterfowl numbers.  There was greater variation observed for water levels during the waterfowl aerial surveys at Parr Reservoir (range > 7 ft) than at Monticello Reservoir (range < 3 ft).  We were unable to find any indications of relationships (linear or non-linear) between water levels at the time of aerial surveys and numbers of dabbling ducks, diving ducks, or total waterfowl for either reservoir.  We noted however, as Broad River WMA impoundments were drawn down for management purposes in February and March, following the hunting season, that waterfowl naturally moved out of those impoundments.  Substantial waterfowl numbers persisted at the Enoree WMA during some late-season aerial surveys because water remained in impoundments there later into the year than for the Broad River WMA impoundments. 



	During the fall and winter waterfowl aerial surveys of Monticello and Parr Reservoirs, we also recorded boats observed at both locations, so we assessed the effect of recreational boating activity on waterfowl counts.  Boat numbers noted on the reservoirs ranged from none to 20 on individual surveys, with more boating activity typically seen on Monticello Reservoir than on Parr Reservoir.  Warmer temperatures during the fall and winter waterfowl surveys were associated with higher numbers of boaters using Monticello Reservoir; there was no similar relationship for Parr Reservoir.  We expected that, if boating activity at these reservoirs was sufficient to cause any major impacts to waterfowl, increased boating would be accompanied with lower waterfowl numbers.  We found no evidence for increasing boat activity being associated with lower total duck or goose numbers for either reservoir. 



	In addition to the waterfowl observed during the aerial surveys, we also noted other avian species (non-game species) on both reservoirs as they were encountered during the aerial surveys, including mostly piscivorous birds.  Among these additional species, most frequently recorded were non-specific gulls/terns and double-crested cormorants (Phalacrocorax auritus), which were seen on both reservoirs on most surveys.  Bald eagles (Haliaeetus leucocephalus) were seen on 13 of 18 (72%) surveys of Parr Reservoir and 6 of 18 (33%) surveys of Monticello Reservoir.  These bald eagle sightings included birds identified as both adults (16) and immatures (16).





Introduction



	South Carolina Electric & Gas Company (SCE&G) is the Licensee of the Parr Hydroelectric Project (hereafter Project; FERC No. 1894).  The Project consists of the Parr Shoals Development and the Fairfield Development.  Both developments are located along the Broad River in Newberry and Fairfield Counties, South Carolina.  The Project is currently involved in a relicensing process which involves cooperation between SCE&G as licensee and a variety of stakeholders including state and federal resource agencies, state and local government, non-governmental organizations (NGOs), and interested individuals.  

  

	 In preparation for relicensing, SCE&G formed a Fish and Wildlife and Water Quality Resource Conservation Group (RCG) which is comprised of interested stakeholders who are working with SCE&G to identify potential issues, make biological study recommendations, and provide technical and experience-based input related to wildlife resources in the Project area.  During an initial scoping meeting to identify issues of importance, the RCG identified the need for a waterfowl survey to better understand waterfowl utilization of Project waters.  Further, this information will be useful in evaluating potential Project effects (including water level fluctuation effects) on wintering waterfowl utilizing Monticello and Parr reservoirs.  



	In October 2015, the University of Georgia’s Savannah River Ecology Laboratory (SREL) of Aiken, South Carolina, was contracted to provide aerial survey data from two consecutive years describing wintering waterfowl use of Monticello and Parr Reservoirs.  The primary objective of this study was to evaluate the current abundance and distribution of wintering waterfowl (ducks, geese, swans, and coots) using Monticello and Parr Reservoirs.  Herein, we summarize data collected by SREL during eighteen (18) aerial surveys of waterfowl conducted during the fall/winter study periods (2015–2016 and 2016–2017), with surveys running each fall and winter from mid-November through March. 





Study Area



	The Project is located in Newberry and Fairfield Counties, South Carolina, on the Broad River, approximately 26 river miles upstream from the City of Columbia, South Carolina.  The Project includes the existing Parr Shoals Dam, which creates the 4,400 acre Parr Shoals Reservoir (Figure 1).  The Project also includes the existing Fairfield Development, which utilizes the 6,800 acre Monticello Reservoir (Figure 2).  The two developments are operated together as a single hydroelectric generating facility which utilizes pumped storage of water to efficiently provide energy as needed based on customer demand.  The facilities can generate as much as 544,000 kilowatts during periods of high electricity demand.  Functionally, water in Monticello Reservoir flows through turbine generators and continues into Parr Reservoir where it is held.  When energy demands are low, electricity from base-load fossil and nuclear generating plants is used to pump water back into Monticello Reservoir.  Monticello Reservoir has little natural inflow other than negligible rainfall in the immediate area of the reservoir, so pumping of water from Parr Reservoir back into Monticello Reservoir is necessary to maintain the needed water resource. 



	The Project’s alternate cycles of generation and pumping cause daily fluctuations in the water levels of both Monticello and Parr Reservoirs.  Monticello Reservoir drops as much as 4.5 ft over a 10- to 12-hour period during the generating phase.  At the same time, the water is flowing into Parr Reservoir, causing it to fluctuate as much as 10 ft.  During the pumping cycle the reverse occurs, with water level rises in Monticello Reservoir and drops in Parr Reservoir.  



	Both Monticello and Parr Reservoirs offer a variety of recreational opportunities to the public.  In particular, portions of Project lands are under management jurisdiction of the South Carolina Department of Natural Resources (SCDNR).  Waterfowl management areas located on the Broad River and Enoree River are available for public use and are managed by the SCDNR under its Game Management Program.  The Broad River and Enoree River Waterfowl Management Areas (WMAs) provide important habitat for overwintering waterfowl, as well as recreational waterfowl hunting opportunities that are important to the local economy.  Both areas were established in the late 1970s as mitigation when Parr Reservoir was expanded during construction of the Fairfield Development.  The Broad River WMA includes five impoundments totaling approximately 130 acres of waterfowl habitat.  The area includes one green-tree impoundment with an oak canopy; the remaining four impoundments are planted in corn or millet and flooded seasonally.  Over 500 acres of the remaining area are either upland or uncontrolled backwater.  Although a wide variety of duck species may be present, the primary species harvested are ring-necked ducks (Aythya collaris), wood ducks (Aix sponsa), mallards (Anas platyrhynchos), and green-winged teal (Anas crecca).  Mallard numbers have reportedly decreased in harvests from recent years.





Aerial Surveys Methods



	On days when aerial surveys were conducted, SREL personnel traveled by UGA vehicle to Daniel Field Airport, on Highland Avenue in Augusta, GA where the services of Augusta Aviation, Inc. (http://www.augustaaviation.com) were engaged to provide fixed-wing aircraft (Cessna Skyhawk) and pilot services for the aerial waterfowl surveys over Monticello and Parr reservoirs.  These aerial surveys were conducted in close coordination with V.C. Summer Nuclear Station’s security organization (Mr. Greg Douglass) and local air-traffic controllers to assure safety of all aircraft operating in the vicinity of Monticello and Parr reservoirs during the execution of these surveys.  Both reservoirs, in their entirety, were surveyed for waterfowl use.  Specifically, with respect to Parr Reservoir, aerial surveys were conducted from Parr Shoals Dam to the base of Henderson Island and included the Enoree River and Broad River WMAs, managed by SCDNR (Figure 1).



	Because of potential bias associated with multiple observers, all aerial surveys were conducted by a single observer.  The SREL observer, C. S. Eldridge, accompanied the pilot in the aircraft; the pilot was instructed to fly at an altitude of approximately 200–300 ft and airspeed of about 80–105 mph, consistent with Federal Aviation Administration (FAA) regulations.  Surveys consisted of complete coverages of the lake basins, thus providing what were considered true count data as opposed to randomized line-transect surveys which would yield calculated estimates of bird abundance (this latter technique is often used when study areas are much larger geographic regions).  The pilot was instructed to circle above larger flocks of birds while species were identified and counts were made.  The ability to observe and identify waterfowl using green-tree impoundments using aerial survey methods can be limited because of tree canopy.  The SREL observer identified species and counted all waterfowl (ducks, geese, swans, and coots) observed during aerial surveys.  Bird species and numbers of individuals were recorded directly onto field maps of the two reservoirs; after survey completion, observed birds were tallied by reservoir and species and recorded on a summary data sheet.  Boats observed during the aerial surveys were noted as well. Additional data provided on each summary data sheet included: date, start/end times of survey, and general weather conditions at the time of the aerial survey (i.e., visibility, wind, temperature, rainfall).  Meteorological information from a weather station near Peak, SC (KSCLITTL12) was also gathered for each flight period.  Aerial surveys were conducted during the mid-late morning hours, with all surveys being started by 1125hrs.  Actual duration of each aerial survey was approximately 1.5 hours, plus additional flight time of about 40 minutes each for travel time to and from Daniel Field Airport in Augusta, GA.  



	Data were stored on a networked PC-workstation operating in a Microsoft-Windows environment.  The JMP Analysis System (SAS Institute, Inc., Cary, NC) was used to summarize and analyze the aerial survey data.  Data were summarized in both graphical and tabular format.  Summaries below include location graphics of waterfowl numbers, as well as tabular summaries and descriptions of temporal changes in waterfowl distributions (species- and/or subfamily-specific).  Waterfowl surveys were conducted during the fall-winter months (mid-November through late-March) of 2015-2016 and 2016-17.  As previously noted, for each of the two years, nine (9) aerial surveys were conducted over a period of five (5) months, executed as follows: 1 in late November, 2 in December, 2 in January, 2 in February, and 2 in March.





Aerial Survey Results and Discussion



Year one (2015–2016)

	During year one, nine fixed-wing aerial surveys of the Monticello and Parr Reservoirs were conducted between 17 November, 2015 and 15 March, 2016.  Dates of the nine individual aerial surveys and prevailing conditions during the 2015–2016 flights are provided in Table 1. 



	Nine waterfowl species (includes American Coots [Fulica americana]) were identified using Monticello Reservoir during the 2015–2016 aerial surveys (Table 2) and 11 waterfowl species (including coots) were identified using Parr Reservoir during the 2015–2016 aerial surveys (Table 2).  A greater diversity of dabbling ducks was seen on Parr Reservoir (5) than on Monticello Reservoir (3; Table 2).  However, the same three diving duck species, including ring-necked ducks, lesser scaup (Aythya affinis), and buffleheads (Bucephala albeola), were seen on both reservoirs (Table 2).  Canada geese (Branta canadensis), mallards, and ring-necked ducks were seen on Monticello Reservoir during all nine aerial surveys (Table 2); ring-necked ducks (88.9% of surveys) and mallards (77.8% of surveys) were the most-often observed species on Parr Reservoir (Table 2).  Most waterfowl seen on Parr Reservoir were found at Broad River WMA and/or Enoree WMA, where active management for waterfowl by SCDNR has created favorable conditions (e.g., food, cover, limited human disturbance) preferred by waterfowl.  For the Broad River and Enoree WMAs at Parr Reservoir, the same eight waterfowl species were identified at both WMAs (Table 3), with ring-necked ducks most frequently seen at Broad River WMA (88.9% of surveys), and ring-necked ducks and blue-winged teal (Anas discors) most frequently seen at Enoree WMA (44.4% of surveys for each of the two species; Table 3).  There was more late-season (particularly late February and March) waterfowl use of the Enoree WMA than had been the case earlier in the fall/winter while the waterfowl hunting season was active.















	During these aerial surveys, about 2,200 waterfowl were documented using Monticello Reservoir (Table 4) and more than 4,900 waterfowl were documented using the Parr Reservoir (Table 5).  Dabbling duck numbers on Monticello Reservoir never exceeded 78 birds on an individual flight ( = 41.2; Table 4), but in contrast, dabbling duck numbers on Parr Reservoir exceeded 100 individuals on five of nine surveys (maximum = 238;  = 104.8; Table 5).  Diving duck numbers on Monticello Reservoir exceeded 100 individuals on only one survey (330 on 5 January 2016; = 79.2;), but again in contrast, diving duck numbers on Parr Reservoir exceeded 100 individuals on all but one flight, the last one in March of 2016 (maximum = 665;  = 385.6; Table 5).  In contrast to higher duck use of Parr Reservoir (including Broad River and Enoree WMAs) than Monticello Reservoir, Canada geese were seen on Monticello more consistently and in higher numbers than on Parr Reservoir (Monticello  = 99.0, Parr  = 26.4; Tables 4 and 5).  Snow geese (Chen caerulescens) however, were only seen on Parr Reservoir and on only three surveys (maximum = 62; Table 5).  American coots were seen on Monticello Reservoir on three aerial surveys (maximum = 100; Table 4), while seen on only a single flight over Parr Reservoir (245 on 21 December, 2015).  



	Figures 3 and 4 show the respective Parr Reservoir and Monticello Reservoir locations of waterfowl concentrations of 50+ individuals observed during aerial surveys in the winter of 2015–2016.  For Parr Reservoir, these locations included primarily the Broad River and Enoree WMAs (Figure 3).  For the Monticello Reservoir, these locations were spread widely around the reservoir (Figure 4), but flocks appeared to favor the western half of the reservoir, and coves and islands elsewhere that provided protection from the prevailing winds.  



	In addition to the waterfowl observed during the aerial surveys, which were of primary concern for the purposes of this study, we also noted other avian species (non-game species) on both reservoirs as they were encountered during the aerial surveys (Table 2).  Most of these species were piscivorous birds, foraging largely or exclusively on fish.  Among these additional species, most frequently recorded were non-specific gulls/terns and double-crested cormorants (Phalacrocorax auritus; Table 2), which were seen on both reservoirs on almost all surveys.  On Monticello Reservoir, we also recorded two species of grebes, including the pied-billed grebe (Podilymbus podiceps) and the horned grebe (Podiceps auritus), as well as the common loon (Gavia immer; Table 2).  On Parr Reservoir, we also recorded Anhingas (Anhinga anhinga), and flocks of non-specific shorebirds using shoreline areas exposed by receding water levels.  Perhaps of more interest was the bald eagle (Haliaeetus leucocephalus) sightings made during the waterfowl surveys.  Bald eagles were seen on eight of nine surveys of Parr Reservoir and three of nine surveys of Monticello Reservoir (Table 2).  Bald eagle sightings included both adult (8) and immature (11) birds.



Year two (2016–2017)

	During year two, nine fixed-wing aerial surveys of the Monticello and Parr Reservoirs were conducted between 15 November, 2016 and 21 March, 2017.  Dates of the nine individual aerial surveys and prevailing conditions during the 2016–2017 flights are provided in Table 6. 



	Ten waterfowl species (including coots) were identified using Monticello Reservoir during the 2016–2017 aerial surveys (Table 7) and 11 waterfowl species (including coots) were identified using Parr Reservoir during the 2016–2017 aerial surveys (Table 7).  Consistent with the previous fall and winter period, a greater diversity of dabbling ducks was seen on Parr Reservoir (7) than on Monticello Reservoir (3 species; Table 7).  No more than three diving duck species, including ring-necked ducks, lesser scaup, and buffleheads, were seen on either reservoir in both years (Table 7).  Canada geese were the only waterfowl seen on Monticello Reservoir during all nine 2016–2017 aerial surveys (Table 7), but mallards (88.9%) and wood ducks (66.7%) were often seen on Monticello as well. Mallards (100% of surveys) and ring-necked ducks (66.7% of surveys) were the most-often observed species on Parr Reservoir (Table 7).  As in the previous year, most waterfowl seen on Parr Reservoir were found at Broad River WMA and/or Enoree WMA. In 2016–2017, eight waterfowl species were identified at Broad River WMA and nine waterfowl species were identified at Enoree WMA (Table 8), with ring-necked ducks most frequently seen at Broad River WMA (77.8% of surveys), and mallards and wood ducks most frequently seen at Enoree WMA (44.4% of surveys for each of the two species; Table 8).  There was more late-season (particularly late February and March) waterfowl use of the Enoree WMA than Broad River WMA, likely due to an earlier post hunting-season drawdown schedule for Broad River WMA than for Enoree WMA (further discussion below).















	During the 2016–2017 aerial surveys, about 1,250 waterfowl were documented using Monticello Reservoir (Table 9) and more than 3,000 waterfowl were documented using the Parr Reservoir (Table 10), amounting to about 1,000 and 1,900 fewer waterfowl than during the previous year, respectively.  Dabbling duck numbers on Monticello Reservoir in 2016–2017 never exceeded 58 birds on an individual flight ( = 19.9; Table 9), but in contrast, dabbling duck numbers on Parr Reservoir exceeded 100 individuals on six of nine surveys (maximum = 543;  = 219.3; Table 10).  In 2016–2017, diving duck numbers on Monticello Reservoir exceeded 100 individuals on only one survey (211 on 10 January 2017; = 36.3;), but again in contrast, diving duck numbers on Parr Reservoir exceeded 100 individuals on three flights, with a maximum of 340 observed on 22 December 2016 ( = 88.6; Table 10).  In contrast to higher duck use of Parr Reservoir (including Broad River and Enoree WMAs) than Monticello Reservoir, Canada geese were seen on Monticello more consistently and in higher numbers than on Parr Reservoir (Monticello  = 77.3, Parr  = 24.7; Tables 9 and 10).  Snow geese were not seen on Monticello or Parr reservoirs in 2016–2017 (Tables 9 and 10).  American coots were seen on Monticello Reservoir on only a single aerial survey, 10 January 2017 (30; Table 9); likewise, coots were seen on only a single flight over Parr Reservoir, 22 December 2016 (40; Table 10).  



	Figures 5 and 6 show the respective Parr Reservoir and Monticello Reservoir locations of waterfowl concentrations of 50+ individuals observed during aerial surveys in the winter of 2016–2017.  As in the previous year, for Parr Reservoir, these locations included primarily the Broad River and Enoree WMAs (Figure 5), and for the Monticello Reservoir, these locations were spread widely around the reservoir (Figure 6). 



	In 2016–2017, we also noted other avian species (non-game species) on both reservoirs as they were encountered during the aerial surveys (Table 7).  Among these additional species, most frequently recorded were again non-specific gulls/terns and double-crested cormorants, which were seen on both reservoirs on most surveys.  On Monticello Reservoir, we also recorded two species of grebes, including the pied-billed grebe and the horned grebe, as well as the common loon (Table 7).  On Parr Reservoir, we also recorded non-specific shorebirds using shoreline areas exposed by receding water levels.  Bald eagles were seen on five of nine surveys of Parr Reservoir and three of nine surveys of Monticello Reservoir (Table 7).  These bald eagle sightings included both adult (8) and immature (5) birds.



Examination of Pooled Data

Reservoir and year effects—Using data pooled for the two years of study, we examined potential statistical differences by reservoir and year for dabbling ducks, diving ducks, and geese.  Tests for normality of the count data indicated a need for transformations of the data.  Natural log-transformations tended to improve normality of the data, so we used log-transformed count data (scaled by the addition of 1 to prevent attempted log-transformations of zero values) as response variables in analysis of variance (ANOVA) models that tested effects of reservoir, year, and their interaction (using JMP, SAS Institute, Cary, NC).  We accepted effect significance when P < 0.05 and least-squares estimates from the analyses were back-transformed, with the removal of the scaling value, to produce geometric mean estimates and their associated 95% confidence intervals (CI).







	For the analysis of dabbling duck numbers, the overall model was significant (F3,32 = 4.53, P < 0.01, adjusted R2 = 0.23).  Reservoirs differed significantly in numbers of dabbling ducks (F1,32 = 9.70, P < 0.004), with Parr Reservoir (geometric = 82.0, 95% CI = 61.1–149.0) used to a greater degree by dabbling ducks than Monticello Reservoir (geometric = 20.9, 95% CI = 11.1–38.7).  Dabbling duck counts did not differ by year (F1,32 = 0.068, P > 0.5) or its interaction with reservoir (F1,32 = 3.81, P > 0.05).







	For the analysis of diving duck numbers, the overall model was significant (F3,32 = 4.82, P < 0.008, R2 = 0.25).  Reservoirs did not differ significantly in numbers of diving ducks (F1,32 = 3.26, P > 0.08), nor its interaction with year (F1,32 = 0.119, P > 0.7).  However, diving duck counts differed significantly by year (F1,32 = 11.07, P < 0.003), with more diving ducks seen in 2015–2016 (geometric = 99.7, 95% CI = 39.8–247.6) than in 2016–2017 (geometric = 10.5, 95% CI = 3.7–27.4).







	For the analysis of goose numbers, the overall model was significant (F3,32 = 9.27, P < 0.009, adjusted R2 = 0.41).  Reservoirs differed significantly in numbers of geese (F1,32 = 26.0, P < 0.0001), with Monticello Reservoir (geometric = 66.4, 95% CI = 33.0–132.9) used to a greater degree by geese than Parr Reservoir (geometric = 4.4, 95% CI = 1.7–9.7).  Goose counts did not differ by year (F1,32 = 1.64, P > 0.2) or its interaction with reservoir (F1,32 = 0.197, P > 0.6).



Fluctuating water level effects—In 2015–2016, water levels at Monticello Reservoir at the times of the nine fall and winter aerial surveys averaged 423.8 ft and varied by only 2.7 ft from highest to lowest levels during the surveys.  There was more variability in water levels during aerial surveys at Parr Reservoir (Figure 7), varying by more than 7 ft during the surveys, while averaging 260.9 ft there.  Simple scatter plots showed no indications of relationships (linear or non-linear) between water level at the time of aerial surveys (Table 1) and numbers of dabbling ducks, diving ducks, or total waterfowl for either reservoir (Tables 4 and 5).  In 2016–2017, water levels at Monticello Reservoir at the times of the nine fall and winter aerial surveys averaged 422.9 ft and varied by only 2.5 ft from highest to lowest levels during the surveys.  As in the previous year, there was more variability in water levels during aerial surveys at Parr Reservoir (Figure 8), varying by almost 5 ft during the surveys, while averaging 262.8 ft.  Again, scatter plots elucidated no significant relationships between water level at the time of aerial surveys (Table 6) and numbers of observed dabbling ducks, diving ducks, or total waterfowl for either reservoir (Tables 9 and 10).  



	Given that greater variation in water levels occurred at Parr Reservoir than at Monticello Reservoir, we expected that the greatest opportunity to demonstrate a water level effect on waterfowl abundance or distributions would be found at Parr.  However, most waterfowl associated with Parr Reservoir were found at Enoree and Broad River WMAs, where control of water levels was managed by SCDNR personnel and was generally not impacted by water level fluctuations occurring in the main body of Parr Reservoir.  However, the Enoree WMA is situated near the northern limits of the Parr Reservoir dam’s influence, and factors affecting water levels there are perhaps somewhat different than at Broad River WMA, particularly in that Enoree WMA is subjected to water conditions (e.g., bottlenecking) of the Enoree river as it enters the upper Parr Reservoir.  Despite these potential limitations, we noted that as Broad River WMA impoundments were actively drawn down for management purposes in March 2016, following the hunting season, waterfowl naturally moved out of those impoundments.  Similar to the previous year, in 2017, as Broad River WMA impoundments were dewatered in mid-February and on into March, waterfowl again moved out of the managed impoundments at that WMA.  On some late-season occasions in both years, substantial waterfowl numbers persisted at the Enoree WMA impoundments because water remained in impoundments there later into the year than for the Broad River WMA impoundments.  



Recreational boating effects—During the waterfowl aerial surveys of Monticello and Parr reservoirs, we also recorded boats observed on both reservoirs.  Human disturbance is often a factor affecting abundance and distribution of waterfowl, so we included an assessment of recreational boating activity on waterfowl counts.  During 2015–2016 surveys, numbers of boats on Monticello Reservoir averaged 4.1, ranging from 0 to 14 boats, and on Parr Reservoir averaged 2.3, ranging from 0 to 4 boats (Table 1).  During 2016–2017 surveys, numbers of boats on Monticello Reservoir averaged 6.9, ranging from 2 to 20 boats, and on Parr Reservoir averaged 3.7, ranging from 0 to 13 boats (Table 6).  



	As might be expected, warmer temperatures during fall and winter waterfowl surveys were associated with higher numbers of boaters using Monticello Reservoir (Figure 9); there was no similar relationship for Parr Reservoir.  We did not find evidence that increasing boat activity was associated with lower total duck or goose numbers for either reservoir.  These results suggest no major impacts to waterfowl at current boating activity levels on Monticello and Parr reservoirs during the fall and winter periods.  Furthermore, the two SCDNR waterfowl management areas likely contribute substantially as sanctuaries, buffering migratory waterfowl from disturbance, particularly in the post-hunting season period.  Maintaining watered impoundments at these WMAs through March annually, before initiating drawdowns, may provide additional benefits to spring migrant waterfowl. 
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Table 1.  Prevailing conditions during waterfowl aerial surveys of Monticello Reservoir and Parr Reservoir in 2015–2016.



		Survey Date:

		11/17/2015

		12/9/2015

		12/21/2015

		1/5/2016

		1/19/2016

		2/4/2016

		2/16/2016

		3/2/2016

		3/15/2016



		Observer

		C.S. Eldridge

		C.S. Eldridge

		C.S. Eldridge

		C.S. Eldridge

		C.S. Eldridge

		C.S. Eldridge

		C.S. Eldridge

		C.S. Eldridge

		C.S. Eldridge



		Start Time

		9:51

		10:45

		10:39

		10:47

		11:25

		11:06

		11:00

		11:01

		10:00



		Stop Time

		11:15

		12:23

		12:20

		12:20

		12:56

		12:39

		12:37

		12:36

		11:30



		Noted General Conditions

		PC

		SNY/CLM

		OVC/CLM

		SNY/WNDY

		SNY/WNDY

		CLDY

		SNY/WNDY

		SNY/WNDY

		SNY/CLM



		Peak, SC Temp Range (C)*

		15-17oC

		14-16oC

		8-10oC

		2-3oC

		0-1oC

		12-13oC

		10-14oC

		12oC

		18-22oC



		Peak, SC Wind (mph)*

		NE@3.5-E@6.9

		SW@4.6-SW@8.1

		CLM-N@5.8

		ENE@6.9-NE@8.1

		NNW@4.6-NW@5.8

		W@3.5

		W@6.9-NNW@8.1

		NW@10.4-NNW@9.2

		CLM-NNW@5.8



		Peak, SC Rainfall Rate (mm/hr)*

		None

		None

		None

		None

		None

		None

		None

		None

		None



		Peak, SC Sky Conditions*

		CLR/BKN

		CLR

		BKN/OVC

		CLR

		CLR

		SCT

		CLR

		SCT/BKN

		CLR



		Monticello Reservoir Water Level (ft)

		422.0

		424.1

		424.4

		424.5

		423.4

		424.0

		422.8

		423.9

		424.7



		Parr Shoals Reservoir

Water Level (ft)

		264.4

		257.2

		260.4

		260.1

		262.0

		260.4

		262.9

		261.3

		259.5



		Monticello reservoir Boats Seen

		N/A

		6

		7

		2

		0

		2

		0

		2

		14



		Parr Reservoir

Boats Seen

		N/A

		2

		4

		2

		2

		1

		4

		0

		3







*Central School Road (KSCLITTL12), near Peak, SC   Lat: N 34.23 °; Lon: W -81.42 °; Elevation: 462 ft; Abbreviations: PC=Partly Cloudy, OVC=Overcast, CLDY = Cloudy, FEW=Few Clouds, SCT=Scattered Clouds, CLR=Clear Skies, BKN=Broken Skies, RN = Rain, SNY = Sunny, CLM = Calm, WNDY = Windy.







Table 2.  Species list compiled from waterfowl aerial surveys of Monticello Reservoir and Parr Reservoir (including Broad River and Enoree Waterfowl Management Areas) in 2015–2016.  Shown in parentheses are percentages of the 9 aerial surveys when a given species was observed.



		Guild

		Common Name

		Scientific Name

		Monticello

		Parr



		Waterfowl:

		

		

		

		



		Geese

		

		

		

		



		

		Canada Goose

		Branta canadensis

		X (100%)

		X (44.4%)



		

		Snow Goose

		Chen caerulescens

		NONE

		X (33.3%)



		

		

		

		

		



		Dabbling Ducks

		

		

		

		



		

		Mallard

		Anas platyrhynchos

		X (100%)

		X (77.8%)



		

		Gadwall

		Anas strepera

		NONE

		X (66.7%)



		

		American Wigeon

		Anas americana

		NONE

		X (33.3%)



		

		Green-winged Teal

		Anas crecca

		NONE

		NONE



		

		Blue-winged Teal

		Anas discors

		X (66.7%)

		X (66.7%)



		

		Northern Shoveler

		Anas clypeata

		NONE

		X (44.4%)



		

		Wood Duck

		Aix sponsa

		X (77.8%)

		NONE



		

		

		

		

		



		Diving Ducks

		

		

		

		



		

		Ring-necked Duck

		Aythya collaris

		X (100%)

		X (88.9%)



		

		Lesser Scaup

		Aythya affinis

		X (44.4%)

		X (33.3%)



		

		Bufflehead

		Bucephala albeola

		X (55.6%)

		X (11.1%)



		

		

		

		

		



		Mergansers

		

		

		

		



		

		Hooded Merganser

		Lophodytes cucullatus

		X (22.2%)

		NONE



		

		Other Merganser

		Mergus sp.

		NONE

		NONE



		

		

		

		

		



		Rails

		

		

		

		



		

		American Coot

		Fulica americana

		X (33.3%)

		X (11.1%)



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		Other Birds:

		

		

		

		



		

		Common Loon

		Gavia immer

		X (55.6%)

		NONE



		

		Anhinga

		Anhinga anhinga

		NONE

		 X (22.2%)



		

		Double-crested Cormorant

		Phalacrocorax auritus

		X (100%)

		X (100%)



		

		Pied-billed Grebe

		Podilymbus podiceps

		X (88.9%)

		NONE



		

		Horned Grebe

		Podiceps auritus

		X (44.4%)

		NONE



		

		Gulls/Terns

		

		X (100%)

		X (88.9%)



		

		Shorebirds

		

		NONE

		X (22.2%)



		

		

		

		

		



		

		Bald Eagle

		Haliaeetus leucocephalus

		X (33.3%)

		X (88.9%)










Table 3.  Species list compiled from waterfowl aerial surveys of Broad River and Enoree Waterfowl Management Areas in 2015–2016.  Shown in parentheses are percentages of the 9 aerial surveys when a given species was observed. 



		Guild

		Common Name

		Scientific Name

		Broad River

		Enoree



		Waterfowl:

		

		

		

		



		Geese

		

		

		

		



		

		Canada Goose

		Branta canadensis

		X (22.2%)

		X (11.1%)



		

		Snow Goose

		Chen caerulescens

		NONE

		NONE



		

		

		

		

		



		Dabbling Ducks

		

		

		

		



		

		Mallard

		Anas platyrhynchos

		X (33.3%)

		X (11.1%)



		

		Gadwall

		Anas strepera

		X (22.2%)

		X (22.2%)



		

		American Wigeon

		Anas americana

		X (11.1%)

		X (11.1%)



		

		Green-winged teal

		Anas crecca

		NONE

		NONE



		

		Blue-winged Teal

		Anas discors

		X (33.3%)

		X (44.4%)



		

		Northern Shoveler

		Anas clypeata

		X (33.3%)

		X (11.1%)



		

		Wood Duck

		Aix sponsa

		NONE

		NONE



		

		

		

		

		



		Diving Ducks

		

		

		

		



		

		Ring-necked Duck

		Aythya collaris

		X (88.9%)

		X (44.4%)



		

		Lesser Scaup

		Aythya affinis

		X (33.3%)

		X (11.1%)



		

		Bufflehead

		Bucephala albeola

		NONE

		NONE



		

		

		

		

		



		Mergansers

		

		

		

		



		

		Hooded Merganser

		Lophodytes cucullatus

		NONE

		NONE



		

		Other Merganser

		Mergus sp.

		NONE

		NONE



		

		

		

		

		



		Rails

		

		

		

		



		

		American Coot

		Fulica americana

		NONE

		NONE












Table 4.  Counts of waterfowl identified during aerial surveys of Monticello Reservoir in 2015–2016.



		Survey Date:

		11/17/15

		12/9/15

		12/21/15

		1/5/16

		1/19/16

		2/4/16

		2/16/16

		3/2/16

		3/15/16

		All Surveys



		Mallard

		31

		52

		41

		29

		10

		6

		13

		18

		11

		211



		Gadwall

		

		

		

		

		

		

		

		

		

		0



		American Wigeon

		

		

		

		

		

		

		

		

		

		0



		Green-winged Teal

		

		

		

		

		

		

		

		

		

		0



		Blue-winged Teal

		

		

		35

		35

		45

		5

		23

		2

		

		145



		Northern Shoveler

		

		

		

		

		

		

		

		

		

		0



		Wood Duck

		3

		3

		2

		

		4

		1

		

		1

		1

		15



		Total Dabblers:

		34

		55

		78

		64

		59

		12

		36

		21

		12

		371



		Lesser Scaup

		10

		6

		

		115

		

		

		

		

		15

		146



		Ring-necked Duck

		39

		77

		85

		210

		30

		25

		20

		5

		55

		546



		Bufflehead

		

		

		1

		5

		2

		10

		

		3

		

		21



		Total Divers:

		49

		83

		86

		330

		32

		35

		20

		8

		70

		713



		Hooded Merganser

		

		

		

		7

		1

		

		

		

		

		8



		Other Merganser

		

		

		

		

		

		

		

		

		

		0



		Unidentified Ducks

		

		

		

		

		

		

		

		

		

		0



		Total Ducks:

		83

		138

		164

		401

		92

		47

		56

		29

		82

		1092



		Snow Goose

		

		

		

		

		

		

		

		

		

		0



		Canada Goose

		281

		126

		74

		80

		68

		59

		122

		35

		46

		891



		Total Geese:

		281

		126

		74

		80

		68

		59

		122

		35

		46

		891



		American Coot

		

		100

		

		

		45

		

		

		

		70

		215



		Grand Total:

		364

		364

		238

		481

		205

		106

		178

		64

		198

		2,198










Table 5.  Counts of waterfowl identified during aerial surveys of Parr Reservoir (including Broad River and Enoree Waterfowl Management Areas) in 2015–2016.



		Survey Date:

		11/17/15

		12/9/15

		12/21/15

		1/5/16

		1/19/16

		2/4/16

		2/16/16

		3/2/16

		3/15/16

		All Surveys



		Mallard

		

		6

		

		35

		45

		10

		10

		4

		12

		122



		Gadwall

		

		2

		

		8

		10

		60

		8

		

		5

		93



		American Wigeon

		

		

		40

		15

		

		

		

		50

		

		105



		Green-winged Teal

		

		

		

		

		

		

		

		

		

		0



		Blue-winged Teal

		

		230

		10

		45

		

		120

		

		60

		8

		473



		Northern Shoveler

		

		

		50

		25

		

		

		35

		40

		

		150



		Wood Duck

		

		

		

		

		

		

		

		

		

		0



		Total Dabblers:

		0

		238

		100

		128

		55

		190

		53

		154

		25

		943



		Lesser Scaup

		

		

		19

		

		

		

		65

		40

		

		124



		Ring-necked Duck

		600

		665

		285

		420

		230

		570

		100

		470

		

		3,340



		Bufflehead

		

		

		6

		

		

		

		

		

		

		0



		Total Divers:

		600

		665

		310

		420

		230

		570

		165

		510

		0

		3,470



		Hooded Merganser

		

		

		

		

		

		

		

		

		

		0



		Other Merganser

		

		

		

		

		

		

		

		

		

		0



		Unidentified Ducks

		

		

		

		

		10

		

		

		

		

		10



		Total Ducks:

		600

		903

		410

		548

		295

		760

		218

		664

		25

		4,423



		Snow Goose

		

		

		

		62

		39

		1

		

		

		

		102



		Canada Goose

		

		20

		47

		4

		

		65

		

		

		

		136



		Total Geese:

		0

		20

		47

		66

		39

		66

		0

		0

		0

		238



		American Coot

		

		

		245

		

		

		

		

		

		

		245



		Grand Total:

		600

		923

		702

		614

		334

		826

		218

		664

		25

		4,906
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Table 6.  Prevailing conditions during waterfowl aerial surveys of Monticello Reservoir and Parr Reservoir in 2016–2017.



		Survey Date:

		11/15/2016

		12/9/2016

		12/22/2016

		1/10/2017

		1/24/2017

		2/7/2017

		2/16/2017

		3/7/2017

		3/21/2017



		Observer

		C.S. Eldridge

		C.S. Eldridge

		C.S. Eldridge

		C.S. Eldridge

		C.S. Eldridge

		C.S. Eldridge

		C.S. Eldridge

		C.S. Eldridge

		C.S. Eldridge



		Start Time

		11:11

		10:54

		11:07

		10:51

		10:53

		10:45

		10:53

		10:52

		10:53



		Stop Time

		12:37

		12:28

		12:42

		12:25

		12:18

		12:10

		12:15

		12:17

		11:15



		Noted General Conditions

		CLR/HAZE

		SNY

		SNY/WNDY

		PC

		SNY/WNDY

		CLDY/WNDY

		SNY

		PC/WNDY

		SNY/HAZE



		Peak, SC Temp Range (C)*

		13-16oC

		3-5oC

		14-17oC

		5-8oC

		13-16oC

		20-22oC

		10-12oC

		20-21oC

		22-26oC



		Peak, SC Wind (mph)*

		CLM-N@6.9

		N@5.8-NW@4.6

		W@10.4-SW@10.4

		CLM-SW@4.6

		W@8.1-W@10.4

		SW@12.7-SW@16

		WNW@4.3

		SW@12.7-SW@16

		W@9.2-W@8.1



		Peak, SC Rainfall Rate (mm/hr)*

		None

		None

		None

		None

		None

		None

		None

		None

		None



		Peak, SC Sky Conditions*

		CLR

		CLR

		CLR

		CLR

		CLR

		CLR/SCT

		CLR

		SCT

		CLR



		Monticello Reservoir Water Level (ft)

		423.8

		424.5

		422.2

		422.8

		422.5

		422.0

		423.1

		422.4

		422.8



		Parr Shoals Reservoir

Water Level (ft)

		260.9

		259.4

		264.1

		263.6

		261.5

		264.1

		263.9

		263.9

		263.4



		Monticello Reservoir Boats Seen

		6

		2

		7

		4

		4

		5

		5

		9

		20



		Parr Reservoir 

Boats Seen

		13

		2

		4

		0

		1

		3

		1

		4

		5







*Central School Road (KSCLITTL12), near Peak, SC   Lat: N 34.23 °; Lon: W -81.42 °; Elevation: 462 ft; Abbreviations: PC=Partly Cloudy, OVC=Overcast, CLDY = Cloudy, FEW=Few Clouds, SCT=Scattered Clouds, CLR=Clear Skies, BKN=Broken Skies, RN = Rain, SNY = Sunny, CLM = Calm, WNDY = Windy.









Table 7.  Species list compiled from waterfowl aerial surveys of Monticello Reservoir and Parr Reservoir (including Broad River and Enoree Waterfowl Management Areas) in 2016–2017.  Shown in parentheses are percentages of the 9 aerial surveys when a given species was observed.



		Guild

		Common Name

		Scientific Name

		Monticello

		Parr



		Waterfowl:

		

		

		

		



		Geese

		

		

		

		



		

		Canada Goose

		Branta canadensis

		X (100%)

		X (44.4%)



		

		Snow Goose

		Chen caerulescens

		NONE

		NONE



		

		

		

		

		



		Dabbling Ducks

		

		

		

		



		

		Mallard

		Anas platyrhynchos

		X (88.9%)

		X (100%)



		

		Gadwall

		Anas strepera

		NONE

		X (44.4%)



		

		American Wigeon

		Anas americana

		NONE

		X (11.1%)



		

		Green-winged Teal

		Anas crecca

		NONE

		X (11.1%)



		

		Blue-winged Teal

		Anas discors

		X (44.4%)

		X (44.4%)



		

		Northern Shoveler

		Anas clypeata

		NONE

		X (33.3%)



		

		Wood Duck

		Aix sponsa

		X (66.7%)

		X (44.4%)



		

		

		

		

		



		Diving Ducks

		

		

		

		



		

		Ring-necked Duck

		Aythya collaris

		X (55.6%)

		X (66.7%)



		

		Lesser Scaup

		Aythya affinis

		X (22.2%)

		X (11.1%)



		

		Bufflehead

		Bucephala albeola

		X (11.1%)

		NONE



		

		

		

		

		



		Mergansers

		

		

		

		



		

		Hooded Merganser

		Lophodytes cucullatus

		X (22.2%)

		NONE



		

		Other Merganser

		Mergus sp.

		X (11.1%)

		NONE



		

		

		

		

		



		Rails

		

		

		

		



		

		American Coot

		Fulica americana

		X (11.1%)

		X (11.1%)



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		Other Birds:

		

		

		

		



		

		Common Loon

		Gavia immer

		X (100%)

		X (11.1%)



		

		Anhinga

		Anhinga anhinga

		NONE

		 NONE



		

		Double-crested Cormorant

		Phalacrocorax auritus

		X (100%)

		X (100%)



		

		Pied-billed Grebe

		Podilymbus podiceps

		X (100%)

		X (11.1%)



		

		Horned Grebe

		Podiceps auritus

		X (77.8%)

		NONE



		

		Gulls/Terns

		

		X (100%)

		X (77.8%)



		

		Shorebirds

		

		NONE

		X (11.1%)



		

		

		

		

		



		

		Bald Eagle

		Haliaeetus leucocephalus

		X (33.3%)

		X (55.6%)












Table 8.  Species list compiled from waterfowl aerial surveys of Broad River and Enoree Waterfowl Management Areas in 2016–2017.  Shown in parentheses are percentages of the 9 aerial surveys when a given species was observed. 



		Guild

		Common Name

		Scientific Name

		Broad River

		Enoree



		Waterfowl:

		

		

		

		



		Geese

		

		

		

		



		

		Canada Goose

		Branta canadensis

		X (11.1%)

		X (11.1%)



		

		Snow Goose

		Chen caerulescens

		NONE

		NONE



		

		

		

		

		



		Dabbling Ducks

		

		

		

		



		

		Mallard

		Anas platyrhynchos

		X (77.8%)

		X (44.4%)



		

		Gadwall

		Anas strepera

		X (22.2%)

		X (22.2%)



		

		American Wigeon

		Anas americana

		NONE

		X (11.1%)



		

		Green-winged Teal

		Anas crecca

		NONE

		X (11.1%)



		

		Blue-winged Teal

		Anas discors

		X (33.3%)

		X (33.3%)



		

		Northern Shoveler

		Anas clypeata

		X (11.1%)

		X (11.1%)



		

		Wood Duck

		Aix sponsa

		X (22.2%)

		X (44.4%)



		

		

		

		

		



		Diving Ducks

		

		

		

		



		

		Ring-necked Duck

		Aythya collaris

		X (44.4%)

		X (11.1%)



		

		Lesser Scaup

		Aythya affinis

		X (11.1%)

		NONE



		

		Bufflehead

		Bucephala albeola

		NONE

		NONE



		

		

		

		

		



		Mergansers

		

		

		

		



		

		Hooded Merganser

		Lophodytes cucullatus

		NONE

		NONE



		

		Other Merganser

		Mergus sp.

		NONE

		NONE



		

		

		

		

		



		Rails

		

		

		

		



		

		American Coot

		Fulica americana

		NONE

		NONE












Table 9.  Counts of waterfowl identified during aerial surveys of Monticello Reservoir in 2016–2017.



		Survey Date:

		11/15/16

		12/9/16

		12/22/16

		1/10/17

		1/24/17

		2/7/17

		2/16/17

		3/7/17

		3/21/17

		All Surveys



		Mallard

		4

		50

		8

		9

		8

		19

		10

		

		13

		121



		Gadwall

		

		

		

		

		

		

		

		

		

		0



		American Wigeon

		

		

		

		

		

		

		

		

		

		0



		Green-winged Teal

		

		

		

		

		

		

		

		

		

		0



		Blue-winged Teal

		

		5

		

		10

		5

		20

		

		

		

		40



		Northern Shoveler

		

		

		

		

		

		

		

		

		

		0



		Wood Duck

		

		3

		

		5

		2

		5

		

		1

		2

		18



		Total Dabblers:

		4

		58

		8

		24

		15

		44

		10

		1

		15

		179



		Lesser Scaup

		

		

		

		175

		

		

		

		

		12

		187



		Ring-necked Duck

		18

		5

		30

		30

		

		

		

		

		51

		134



		Bufflehead

		

		

		

		6

		

		

		

		

		

		6



		Total Divers:

		18

		5

		30

		211

		0

		0

		0

		0

		63

		327



		Hooded Merganser

		

		

		

		5

		8

		

		

		

		

		13



		Other Merganser

		

		

		

		

		

		

		7

		

		

		7



		Unidentified Ducks

		

		

		

		

		

		

		

		

		

		0



		Total Ducks:

		22

		63

		38

		240

		23

		44

		17

		1

		78

		526



		Snow Goose

		

		

		

		

		

		

		

		

		

		0



		Canada Goose

		150

		119

		16

		61

		202

		23

		55

		14

		56

		696



		Total Geese:

		150

		119

		16

		61

		202

		23

		55

		14

		56

		696



		American Coot

		

		

		

		30

		

		

		

		

		

		30



		Grand Total:

		172

		182

		54

		331

		225

		67

		72

		15

		134

		1252










Table 10.  Counts of waterfowl identified during aerial surveys of Parr Reservoir (including Broad River and Enoree Waterfowl Management Areas) in 2016–2017.



		Survey Date:

		11/15/16

		12/9/16

		12/22/16

		1/10/17

		1/24/17

		2/7/17

		2/16/17

		3/7/17

		3/21/17

		All Surveys



		Mallard

		6

		55

		311

		360

		160

		110

		20

		115

		15

		1152



		Gadwall

		

		

		65

		165

		40

		45

		

		

		

		315



		American Wigeon

		

		

		

		

		30

		

		

		

		

		30



		Green-winged Teal

		

		

		

		

		

		

		

		

		20

		20



		Blue-winged Teal

		

		

		35

		

		

		55

		

		100

		90

		280



		Northern Shoveler

		

		

		40

		

		50

		

		

		

		40

		130



		Wood Duck

		

		

		

		18

		20

		

		

		7

		2

		47



		Total Dabblers:

		6

		55

		451

		543

		300

		210

		20

		222

		167

		1974



		Lesser Scaup

		

		60

		

		

		

		

		

		

		

		60



		Ring-necked Duck

		12

		60

		340

		35

		235

		

		

		

		55

		737



		Bufflehead

		

		

		

		

		

		

		

		

		

		0



		Total Divers:

		12

		120

		340

		35

		235

		0

		0

		0

		55

		797



		Hooded Merganser

		

		

		

		

		

		

		

		

		

		0



		Other Merganser

		

		

		

		

		

		

		

		

		

		0



		Unidentified Ducks

		

		

		

		

		

		

		

		

		

		0



		Total Ducks:

		18

		175

		791

		578

		535

		210

		20

		222

		222

		2771



		Snow Goose

		

		

		

		

		

		

		

		

		

		0



		Canada Goose

		195

		6

		

		2

		19

		

		

		

		

		222



		Total Geese:

		195

		6

		0

		2

		19

		0

		0

		0

		0

		222



		American Coot

		

		

		40

		

		

		

		

		

		

		40



		Grand Total:

		213

		181

		831

		580

		554

		210

		20

		222

		222

		3033
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Figure 1.  Map of Parr Shoals Reservoir showing locations referred to in the report.  The Project boundary is outlined in red.
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Figure 2.  Map of Monticello Reservoir showing locations referred to in the report.  The Project boundary is outlined in red.
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Figure 3.  Map of Parr Reservoir showing locations of waterfowl concentrations of 50+ individuals observed during aerial surveys in 2015–2016.  The Project boundary is outlined in red.
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Figure 4.  Map of Monticello Reservoir showing locations of waterfowl concentrations of 50+ individuals observed during aerial surveys in 2015–2016.  The Project boundary is outlined in red.
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Figure 5.  Map of Parr Reservoir showing locations of waterfowl concentrations of 50+ individuals observed during aerial surveys in 2016–2017.  The Project boundary is outlined in red.
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Figure 6.  Map of Monticello Reservoir showing locations of waterfowl concentrations of 50+ individuals observed during aerial surveys in 2016–2017.  The Project boundary is outlined in red.
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Figure 7.  Parr Shoals Reservoir daily gage height (feet; full pool = 266ft [top of crest gates]) during October 1, 2015–March 31, 2016;  Location: Latitude 34°15'40", Longitude 81°19'55" (NAD27), Fairfield Co., SC, Hydrologic Unit 03050106;  Description: Drainage area: 4,750.00 square miles;  Datum of gage: 000 feet above NGVD29. Source: U.S. Geological Survey National Water Information System.  Parr Shoals Reservoir water levels at the time of the waterfowl aerial surveys are shown in by the red symbols.
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Figure 8.  Parr Shoals Reservoir daily gage height (feet; full pool = 266ft [top of crest gates]) during October 1, 2016–March 31, 2017;  Location: Latitude 34°15'40", Longitude 81°19'55" (NAD27), Fairfield Co., SC, Hydrologic Unit 03050106;  Description: Drainage area: 4,750.00 square miles;  Datum of gage: 000 feet above NGVD29. Source: U.S. Geological Survey National Water Information System.  Parr Shoals Reservoir water levels at the time of the waterfowl aerial surveys are shown in by the red symbols.
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Figure 9.  Relationship between temperature (oC) and numbers of boats seen on Monticello Reservoir at the time of waterfowl aerial surveys during the fall and winters of 2015–2016 and 2016–2017. Temperature data were from Central School Road (KSCLITTL12) weather station, near Peak, SC.
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From: Bill Marshall
To: Kelly Kirven
Subject: RE: draft Downstream Flow Fluctuations AMP - Parr Relicensing
Date: Tuesday, May 16, 2017 2:52:12 PM
Attachments: 2017-04-24 Downstream Flow Fluc AMP Draft for TWC Review(dnr-EDITS).docx

Hey Kelly, attached is the draft downstream flow fluctuation AMP with a few suggested edits on pp
3, 4, and 5.  Thanks.
 
Bill Marshall
SCDNR
 

From: Kelly Kirven [mailto:Kelly.Kirven@KleinschmidtGroup.com] 
Sent: Monday, April 24, 2017 3:03 PM
To: Alex Pellett <PellettC@dnr.sc.gov>; Alison Jakupca <Alison.Jakupca@KleinschmidtGroup.com>;
ARGENTIERI, WILLIAM R <BARGENTIERI@scana.com>; Bill Marshall <MarshallB@dnr.sc.gov>; Bill
Stangler (CRK@congareeriverkeeper.org) <CRK@congareeriverkeeper.org>; Brandon Kulik
<Brandon.Kulik@KleinschmidtGroup.com>; BRESNAHAN, AMY <Amy.Bresnahan@scana.com>; Caleb
Gaston (caleb.gaston@scana.com) <caleb.gaston@scana.com>; Chad Altman
(altmankc@dhec.sc.gov) <altmankc@dhec.sc.gov>; Dick Christie (dchristie@comporium.net)
<dchristie@comporium.net>; Frank_Henning@nps.gov; Fritz Rohde (Fritz.Rohde@noaa.gov)
<Fritz.Rohde@noaa.gov>; Gerrit Jobsis (gjobsis@americanrivers.org) <gjobsis@americanrivers.org>;
Greg Mixon <MixonG@dnr.sc.gov>; Henry Mealing <Henry.Mealing@KleinschmidtGroup.com>; Jay
Maher <Jay.Maher@KleinschmidtGroup.com>; Jim Glover (gloverjb@dhec.sc.gov)
<gloverjb@dhec.sc.gov>; Karla Reece (Karla.Reece@noaa.gov) <Karla.Reece@noaa.gov>; Kelly
Kirven <Kelly.Kirven@KleinschmidtGroup.com>; Ley, Amanda <leyah@dhec.sc.gov>; Lorianne Riggin
<RigginL@dnr.sc.gov>; Melanie Olds (melanie_olds@fws.gov) <melanie_olds@fws.gov>; Pace
Wilber (Pace.Wilber@noaa.gov) <Pace.Wilber@noaa.gov>; rammarell@scana.com; Randy Mahan
(randolph.mahan@scana.com) <randolph.mahan@scana.com>; randy mahan (rmahan@sc.rr.com)
<rmahan@sc.rr.com>; Ron Ahle <AhleR@dnr.sc.gov>; Rusty Wenerick (weneriwr@dhec.sc.gov)
<weneriwr@dhec.sc.gov>; Scott Harder <HarderS@dnr.sc.gov>; STUTTS, BRANDON G
<BSTUTTS@scana.com>
Subject: draft Downstream Flow Fluctuations AMP - Parr Relicensing
 
Good afternoon,
 
Attached is the draft Downstream Flow Fluctuations Management Plan (AMP) for the Parr Hydro

Project.  Please review and submit any comments to me by Friday, May 12th.  We are planning on
scheduling an AMP meeting in June to discuss comments on this and other AMPs.
 
Thanks,
Kelly
 
Kelly Miller Kirven
Regulatory Coordinator

mailto:MarshallB@dnr.sc.gov
mailto:Kelly.Kirven@KleinschmidtGroup.com
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[bookmark: 1.0_INTRODUCTION]ADAPTIVE MANAGEMENT PLAN

FOR

FLOW FLUCTUATIONS DOWNSTREAM OF PARR SHOALS DAM







[bookmark: _Toc480786815]INTRODUCTION

South Carolina Electric & Gas Company (SCE&G) must file an application for a new license for its Parr Hydroelectric Project (Project) (FERC No. 1894) on the Broad River with the Federal Energy Regulatory Commission (FERC) by June 2018.  SCE&G is currently involved in a multi-year relicensing process that requires a cooperative effort between SCE&G and stakeholders, including state and federal resource agencies, non-governmental organizations (NGOs) and concerned citizens, to address operational, recreational and ecological concerns associated with Project operations. During relicensing, the issue of downstream flow fluctuations associated with Project operations was identified by the Instream Flow Technical Working Committee (Instream Flow TWC) as an issue that needed to be resolved.  The Instream Flow TWC includes representatives from SCE&G, South Carolina Department of Natural Resources (SCDNR), U.S. Fish and Wildlife Service (FWS), South Carolina Department of Health and Environmental Control (SCDHEC), National Oceanic and Atmospheric Administration (NOAA), American Rivers and Congaree Riverkeeper.  The Instream Flow TWC discussed and determined necessary changes to Project operations to stabilize downstream flows.  Over the course of several TWC meetings, a framework for a Downstream Flow Fluctuation Adaptive Management Plan (AMP) was developed to address downstream flow stabilization during the new license term (Appendix A). This AMP outlines SCE&G’s proposed actions for stabilizing downstream flows and will be implemented during the term of the new Project license.

[bookmark: _Toc480786816]Project Description

The Parr Hydroelectric Project includes the 14.88-megawatt (MW) Parr Shoals Development (Parr Development) and the 511.2-MW Fairfield Pumped Storage Development (Fairfield Development) located in Fairfield and Newberry counties, South Carolina.  Parr Reservoir is a 4,400-acre impoundment formed by the Broad River and the Parr Shoals Dam and serves as the lower reservoir for the Fairfield Development’s pumped storage operations. Monticello Reservoir is a 6,800-acre impoundment formed by a series of four earthen dams and serves as the upper reservoir for the Fairfield Development’s pumped storage operations. The existing Project license was issued by FERC on August 28, 1974 for a period of 46 years, terminating on June 30, 2020. SCE&G intends to file for a new license with FERC on or before May 31, 2018.



[bookmark: _Toc480786817]Downstream Flow Fluctuation AMP Review Committee

[bookmark: _Toc480786818]Committee Members

[bookmark: 4.1_Committee_Members]A Review Committee will be formed to direct the implementation of the AMP. Members of the Review Committee must be signatories to the Comprehensive Relicensing Settlement Agreement (CRSA). 

SCE&G will serve as chairperson of the Review Committee, and be responsible for organizing meetings and distributing documents to committee members. Each entity will have the opportunity to select a representative to the Review Committee from within their organization. 

The Review Committee will ultimately work to guide the decision-making processes specified in the Downstream Flow Fluctuation AMP. The Review Committee will not make decisions that supersede state or federal law. The Review Committee’s responsibilities may include, but are not limited to:

•	Evaluating baseline information and study plans;

•	Providing overall guidance for the AMP process;

•	Evaluating other study (i.e., existing) information or information which becomes available during the time period of evaluations and would be applicable to the AMP;

•	Establishing and documenting the goals and objectives of each action undertaken as part of the AMP and advising when modifications to metrics used for evaluation purposes are needed;

•	Reviewing and considering long term impacts of operational modifications on the Project and Project economics when evaluating the feasibility of implementing modifications; and

[bookmark: _GoBack]•	Advising on modifications to the AMP to be presented to FERC and advising if any amendment action is necessary during the term of the license.



[bookmark: _Toc380072869][bookmark: _Toc480786819]Budget/Resources

The responsibility for implementation of this AMP will rest primarily with SCE&G, as licensee for the Parr Project. SCE&G will also rely on other resources outside of its establishment including, but not limited to, the following:

· federal, state and local grants

· donated services (federal and state agency involvement)

· expertise (governmental, non-governmental, private)



[bookmark: 4.4_Meeting_Schedule][bookmark: _Toc480786820]Committee Meetings

The Review Committee is tentatively scheduled to consult once per year via an in-person meeting or conference call. The meetings would be held to review current procedures, set future targets, and continue to provide input on operating guidelines. These annual meetings would assess how closely SCE&G matched outflows to inflows during spring stabilization periods, and to evaluate whether the stabilization goals were met year-round and/or seasonally.

The frequency of meetings may be adjusted based on need. The tentative schedule is provided in Section 6.0 of this plan. Minutes from each meeting, as well as any pertinent materials discussed in the meetings will be filed with FERC as an appendix to the annual report of AMP activities, as described in Section 7.0 of this plan.

[bookmark: 2.1_Existing_Literature_and_Available_St][bookmark: _Toc480786821][bookmark: 3.1_Goals]GOALS AND OBJECTIVES

The Instream Flow TWC has requested that SCE&G reduce the fluctuations downstream of Parr Shoals Dam that result from Project operations. Specifically, they requested two levels of reduced fluctuations. The first goal is to reduce year-round downstream flow fluctuations. This goal would benefit the aquatic resources in the Broad River downstream of Parr Shoals Dam by stabilizing wetted habitat and reducing large daily fluctuations by some amount. The second goal is to stabilize flows during two 14-day spawning periods. During the spawning periods, SCE&G would attempt to match inflow and outflow to potentially improve spawning conditions for several species of fish, including anadromous American shad, as well as landlocked populations of striped bass and shortnose sturgeon.

[bookmark: _Toc480786822]Current Operations

During the current license, SCE&G has operated the Project to meet the requirements of the current license articles and FERC regulations. Under current operation guidelines, Parr Reservoir can fluctuate up to 10 feet daily and Monticello Reservoir can fluctuate up to 4.5 feet daily as part of the pumped storage operations of the Fairfield Development.  SCE&G operators also do not allow Parr Reservoir to rise above full pool and pass water over the spillway crest gates in the closed position. The operators only have two options for managing Parr Reservoir level under variable inflow conditions. They can pass water through the Parr Shoals turbines or lower the spillway crest gates.  The ten crest gates are operated in pairs, with each pair being 400 feet long.  The crest gates can be lowered in 0.1 foot increments over a ten foot operating range to allow inflow in excess of Parr Shoals Hydro’s hydraulic capacity to spill over the gates.



Article 39 of the current license requires SCE&G to operate the Project reservoirs in such a manner that releases from Parr Reservoir (during flood flows) are no greater than flows which would have occurred in the absence of the Project. Assessments conducted during the late 1970’s and in 2014 both indicate that flows of 40,000-45,000 cfs would begin to inundate and flood lands downstream of Parr Shoals Dam. Several measures have been implemented during the current license Tto ensure that only natural inflows above 40,000 cfs pass downstream of the Parr Development, and that releases from the Fairfield Development do not increase the magnitude or frequency of downstream flooding,only natural inflows above 40,000 cfs pass downstream, several measures have been implemented during the current license. These measures include incrementally lowering spillway gates when inflow, as measured at the three upstream USGS gages (see section 5.1.2) is between 6,000-8,000 cfs, and continuing until all ten gates are in the open (lowered) position by the time that inflows reach 40,000 cfs. Additionally, generation at the Fairfield Development is reduced as inflow increases and is completely curtailed by the time inflows reach 40,000 cfs.  By the time that the 40,000 cfs threshold has been met, all gates must be lowered to the full open position and Fairfield Development generation must be curtailed. However, pump back operations at Fairfield may occur during high flow events, as these operations actually reduce the amount of flow passing through the Parr Development. This operational regime was designed to assure that only natural inflows above 40,000 cfs pass downstream of the Parr Development, and that releases from the Fairfield Development would not increase the magnitude or frequency of downstream flooding. This operating regime has proved to be successful in the past and SCE&G intends to continue operating in this manner during future high flow events.



During relicensing, stakeholders noted that when inflow to the Project is less than 40,000 cfs, frequent fluctuation events occur throughout the year that sometimes increase and decrease releases from the Project by 5,000 to 10,000 cfs daily. SCE&G investigated those events and the associated operations and determined that two operational practices contribute to downstream flow fluctuations.  First, current operations include daily or weekly “reservoir inventory management releases” through the Parr Shoals Dam spillway crest gates that caused some of the fluctuations in downstream flow.  When inflow to Parr Reservoir is greater than the flows that the Parr Shoals powerhouse can pass, the reservoir level slowly rises during the week and water is then released by lowering crest gates. Current inventory management operations result in large, short duration pulses being released downstream. Second, some or all of the spillway gates are sometimes lowered and left in that position for several days to spill excess inflow, which increases the influence of Fairfield generation and pumping on downstream flows due to water spilling over the lowered gates as Parr Reservoir rises and falls during pumped storage operations. SCE&G plans to develop and begin to implement operational guidelines and procedures during the term of this AMP that will reduce the frequency and duration of these pulses and fluctuations and allow SCE&G to manage reservoir inventory more proactively.

[bookmark: _Ref467660801]

[bookmark: 2.2_Work_Group_Meeting_Notes][bookmark: 2.3_On-going_Baseline_Monitoring][bookmark: 3.3_Species_Restoration_Efforts][bookmark: 4.2_Dispute_Resolution_Process][bookmark: 4.3_Budget/Resources][bookmark: _Toc480786823]IMPLEMENTATION

[bookmark: 5.1_Starting_Weiss_Bypass_Spillway_Flows]The Instream Flow TWC identified the need to reduce downstream flow fluctuations in the Broad River caused by Project operations year-round. The TWC also identified the need for stable flows during specific fish spawning periods during the spring. The success of flow reductions will be measured by comparing inflow to outflow at the Project, both qualitatively and using metrics such as deviation of outflow from inflow as described below in Section 5.1.2. Because this AMP covers a five-year period, SCE&G will work with the Review Committee to set appropriate evaluation and compliance criteria each year. Compliance criteria will consider the effects of mechanical restrictions (turbines down for repair), high inflow event information for each year and will also include deviation criteria during the four weeks of spring spawning season.

[bookmark: _Toc480786824]General Year-Round Downstream Flow Fluctuation Reductions

System control operators will modify year-round inventory management release operations to reduce downstream flow fluctuations during all months. Parr spillway gates are currently only operated when the Project is manned (i.e. weekdays during daytime hours). This can result in flows being built up overnight or gates being left down, both of which contribute to downstream flow pulses. Additional guidelines will be developed for use by system control and plant operators to ensure that flows are released on a more even schedule.

A remote-control camera will be installed on the west side of the Parr Shoals Dam. This camera will allow offsite system control operators to determine if conditions are safe to raise or lower crest gates 1 and 2 when the plant is unmanned. Along with the remote-control camera, the capability for remote-control operation of crest gates 1 and 2 will be added. This will allow system control to make around the clock gate adjustments based on real time inflow and reservoir level data, as opposed to gate adjustments being limited to daytime hours when the powerhouse is manned. 

Modifications or replacement of generators at the Parr Development may also be implemented during the new license if it is determined that these changes are mechanically and economically feasible. This change would allow increased hydraulic capacity through the powerhouse and would assist in regulating reservoir inventory and reduce the frequency of spillage at Parr Shoals Dam. 

[bookmark: _Toc480786825]Spring Spawning Stabilization

Operational practices will be further modified during two 14-day spring spawning periods to further reduce downstream flow fluctuations. During these timeframes, the Project’s operational goal will be to provide outflows that more closely match inflows. SCE&G will staff the Parr Shoals facility 24 hours/day during these periods to manipulate crest gates to more closely track Parr reservoir level and maintain a more constant discharge. Exceptions will be during periods when the inflow is less than the hydraulic capacity of the Parr Shoals turbines (when crest gates can be maintained in the raised position) and/or during flood events (when gates must be lowered progressively to limit backwater effects upstream of the dam). The periods of spawning flow stabilization will be:

· For 14 days during the last two weeks of March (March 15 through March 31) - flow stabilization for shortnose sturgeon.

· [bookmark: _Toc474123149][bookmark: 5.3_Establishing_Monitoring_Criteria_and][bookmark: 5.3.1_Collection_Sites][bookmark: 5.3.2_Water_Quality_Monitoring][bookmark: 5.3.2_Fish_Monitoring][bookmark: 5.3.3_Mollusk_and_Macroinvertebrate_Moni][bookmark: 5.4_Analysis_of_Monitoring_Data][bookmark: 5.5_Decision_Process_for_AMP_Modificatio][bookmark: _Toc474123150][bookmark: _Toc474123151][bookmark: _Toc474123152][bookmark: _Toc474123153]Two 7-day blocks during April 1 through May 10 - flow stabilization for numerous species including striped bass, American shad, and robust redhorse. The exact timing of these blocks will be determined annually by the Review Committee.



During these stabilization periods, hourly inflow and mean deviation of outflow vs. inflow will be computed and tracked as a running measure each year.  An example of how the mean deviation would be computed is included in Appendix B.  Annual target reductions in mean deviation (correlated to mean inflow) will be set by the Review Committee each year during the 5-year monitoring period.  This will guide operations with the goal of reducing downstream fluctuations. Project inflow will be computed as the sum of flows measured at the three USGS gage stations upstream of Parr Shoals Dam minus estimated evaporation from the Project reservoirs. The three gages used to calculate inflow are:

· 02156500 Broad River near Carlisle, SC

· 02160105 Tyger River near Delta, SC

· 2160700 Enoree River near Whitmire, SC



As inflow increases, backwater restrictions will limit how far gates can be raised as Parr Reservoir rises. At some level of inflow Fairfield operations may need to be curtailed, or it may be determined by the Review Committee that certain releases during periods of higher inflow will not negatively impact the species in the river and that adjusting the gates to track the reservoir level won’t be necessary. (
4
) (
3
) (
2
) (
1
)  When computing inflow, no correction will be made for travel time, and the measured discharge (total inflow) will not be prorated to account for un-gaged areas between the gage stations and Parr Shoals Dam.
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[bookmark: _Toc480786826]SCHEDULE

The AMP schedule is described in the table below in relation to the issuance of the license by FERC.

[bookmark: _Toc480786829]Table 6‑1  AMP Implementation Schedule

		Period

		Item



		90 days of license issuance

		Submit updated Downstream Flow Fluctuation AMP to FERC



		120 days of license issuance

		Form Review Committee – develop “compliance criteria”



		*Year 1- of new license

		· Modify inventory management releases using guidelines to be developed by SCE&G 

· System Control implements new operating guidelines to reduce flow pulses throughout the year

· Implement spring spawning flow stabilization (March and April-May)

· Review Committee meeting to review results and set compliance criteria – February of the following year

· File Annual Report with FERC – April after Review Committee meeting



		End of first calendar year following the year of license issuance



		· Addition of remote control camera to west abutment of Parr Shoals Dam and provide System Control operators the ability to operate the camera 

· Add remote control operation of crest gates 1 and 2 and provide System Control operators the ability to operate these two gates



		*Year 2 of new license

		· System Control implements any modifications of operating guidelines to reduce flow pulses throughout the year

· Implement spring spawning flow stabilization (March and April-May)

· Review Committee meeting to review results and set compliance criteria for following year – February of the following year

· File Annual Report with FERC – April after Review Committee meeting



		*Year 3 of new license

		· System Control implements any modifications of operating guidelines to reduce flow pulses throughout the year

· Implement spring spawning flow stabilization (March and April-May)

· Review Committee meeting to review results and set compliance criteria for following year – February of the following year

· File Annual Report with FERC – April after Review Committee meeting



		*Year 4 of new license

		· System Control implements any modifications of operating guidelines to reduce flow pulses throughout the year

· Implement spring spawning flow stabilization (March and April-May)

· Review Committee meeting to review results and set compliance criteria for following year – February of the following year

· File Annual Report with FERC – April after Review Committee meeting



		*Year 5 of new license

		· System Control implements any modifications of operating guidelines to reduce flow pulses throughout the year

· Implement spring spawning flow stabilization (March and April-May)

· Review Committee meeting to review results and set compliance criteria for following year –  February of the following year

· Develop recommendation for completion or continuation of the AMP

· File Annual Report with FERC – April after Review Committee meeting





*Year 1 through 5 - Upgrade generators and expand hydraulic operating range, this could continue through year 10 after license issuance





[bookmark: _Toc480786827]Compliance

A Review Committee meeting will be held annually to review the results of downstream flow fluctuation reductions, set compliance targets for the following year, and suggest additional changes to operating guidelines. For this meeting, SCE&G will prepare a summary report on the success of the downstream flow fluctuation efforts to date. This will include an assessment of how much reduction in fluctuation was achieved year round compared to operations prior to the AMP period.  This assessment will be performed both qualitatively and using metrics such as deviation of outflow from inflow, or other measures such as the percent of time that outflow was within “X” percent of inflow. The report will also include an assessment of flow fluctuation reductions during the two 14-day spawning periods using the mean deviation from hourly inflow as a metric, or other parameters as determined by the Review Committee.  The annual report, along with Review Committee meeting notes, will be filed with FERC following each annual meeting.  

At the end of the 5-year AMP period, the Review Committee will provide final recommendations to FERC on extension or completion of the AMP. If the AMP is completed, then final compliance criteria will be proposed by the Review Committee for use during the remainder of the license.
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Summary of Consultation











Appendix B

Mean Deviation Example
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