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MEETING NOTES:

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.

Shane Boring opened the meeting and noted that the purpose of this IFIM TWC meeting would be
to discuss the Low Inflow Protocol (LIP) proposed by SCE&G. Alan Stuart informed the group
that the Recreational Flows TWC has already met regarding this issue and has tailored their flow
reductions with regards to the LIP. Ray Ammarell of SCE&G began to present on the LIP and
noted that discussions began in association with representatives from DNR. He explained that they
received input from DNR based on their current dealings with the drought. It was noted that Hope
Mizzell, the state climatologist, had recommended the use of the US Drought Monitor for the LIP
index. As Ray reviewed through his presentation, the group viewed the proposed guide curve for
Saluda Hydro. Ray explained that they would strive to operated under the normal operating range
under normal conditions. However, depending on the inflows and outflows they may be above or
below the target level at any point in time.

As a side note, during discussions on the presentation, Gerrit Jobsis noted that he would like to
discuss what would happen if SCE&G was below the guide curve. He noted that his main concern
was that if in the future there was an advantage for the company to operate down below 358, then
there is nothing in the license to prevent them from doing so. Furthermore, Gerrit explained that he
believes there should be some sort of operating rule that prevents the reservoir from being drawn
down two or three feet under normal conditions. Gerrit continued to note that there would need to
be something included that if SCE&G was below the guide curve then there would be no
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discretionary generation. Bill noted that they would work to draft up wording to address Gerrit’s
concerns.

Ray continued the presentation on the LIP and explained the trigger bands set up for each level of
the LIP. He pointed out that due to the topography of the Lake, the stage 1 trigger band was two
feet wide, while the other bands were one foot. Ray explained, however, that he would be
analyzing this further. He pointed out that there were some concerns expressed by lake owner
groups on this issue. Ray also presented the group with a variety of graphs that included the
recreation flows in the calculations as well as graphs depicting lake levels using the LIP reductions.

After Ray completed the overview presentation, he noted that the group needed to discuss the
pulsing of flows proposed for the instream flows. Alan presented information provided by Bret
Hoffman of Kleinschmidt which found that a 1.5 hour pulse of 3000 cfs provided the equivalent of
5 hours total passage time of 1300 cfs. This equates to 2 hours of sustained 1300 cfs flow and 3
hours of recedence time. The group discussed the time of day that these flows should be
implemented, and Dick Christie noted that initially he believed that these flows should peak at dawn
and dusk due to shad and herring movements. In the mean time, Dick noted that he would discuss
this internally with DNR as to the best time of day for pulse flows. It was pointed out that if pulses
were provided at both dawn and dusk it would provide a total of 10 hours of passage time during the
day with 3 hours of generation.

The group then discussed Stage I11 pulse flows, and that there would only be one 3000 cfs pulse a
day versus two pulses. Dick noted he would also find out the most critical daily passage time
during which to provide the pulse flow during Stage IlI.

After discussions on the pulse flows were complete, the group discussed the width of the LIP trigger
bands. Several group members suggested increasing all of the trigger bands to two feet in order to
protect the river. Dick noted that he would not be in favor of reducing the stage 1 band from two to
one foot. There was also the suggestion of increasing all of the trigger bands to two feet. Ray
suggested that increasing all of the trigger bands to two feet would uncomfortably deplete the
reservoir. Dick explained that they are truly trying to look at the balance of considerations,
however, if there was a need to prioritize between the lake levels and the flows, they indicated early
on that they would lean towards the flows. Amanda Hill added that she believed it would be better
to retain the two foot stage 1 trigger level as well.

The group continued to discuss the trigger bands and Gerrit noted that it would be informative to
see how frequently one would be in the different LIP trigger bands and proposed alternatives during
the past 30 years of record. During lunch, the agencies and stakeholders caucused separately to
discuss the proposed LIP trigger bands. After lunch, several alternative scenarios were proposed to
the group for discussion. Gerrit noted that, in the past, the LIP has been implemented under
extraordinary circumstances. He continued to add that it does not seem like one foot below full
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pool is an extraordinary circumstance. Bill Argentieri pointed out that the LIP does not kick in until
the gaged streamflows were below the 25" percentile. It was added that recovery and dropping
from normal stages is based on meeting all three indices.

The stakeholder and agency group presented the following four alternatives to be considered during
modeling:

LIP altl alt2 alt3 alt4
N 1(ft) 2 2 1 1
I 2 (ft) 2 2 2 1
I 1(ft) 2 1 2 1
Il 1(ft) 2 1 2 1
AV

Alan posed the question to the group regarding how much value additional modeling adds to the
proposal, as they had already met their 80% WUA goal. Gerrit replied that regardless of the percent
WUA, they would like to see how often each band would be triggered under the LIP and above
alternatives and how it relates to the natural hydrograph. The group briefly discussed the modeling
scenarios with Jon Quebbeman of Kleinschmidt. Jon noted that their proposal could be done but it
would have to be tied to stage and time of year and it would not exactly follow the LIP guidelines.
Gerrit then asked what it would take to tie in the 28 day rolling streamflow data and USGS drought
monitor data. Jon replied that it would require a modeling of the period where the data was
available. Jon pointed out that the drought monitor data was only available from the 80’s on, and the
28 day streamflow data was only available from the 90’s on. He continued to note that it would
require a new model run and a new model setup and would not carry through the whole period of
record. Gerrit expressed that he believed this would answer his, and the other group members’,
questions. Bill noted that he would like Jon to first draft up a 1 to 2 page scope of work on what
would need to be done so that they could ensure that everyone’s needs were being met with what
was being done the first time.

The group developed the following proposal for Jon:
e Using table listed above:

= For LIP and four alternatives, based on flow record only, provide the number
of days in each stage and percentage of year in each stage for the period of
record

= Provide the number of days in each stage and percentage of year in each
stage for LIP and four alternatives from the 90’s on to the present where three
drought indices are also available
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After the proposal was developed, the group completed discussions and scheduled the next TWC
meeting for August 5. The group adjourned.
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MAY 1, 2008

Attendees

Ron Ahle, SCDNR Dick Christie, SCDNR

Gerrit Jobsis, American Rivers Alan Stuart, Kleinschmidt Associates
Shane Boring, Kleinschmidt Associates Brandon Kulik, Kleinschmidt Associates
Jeni Hand, Kleinschmidt Associates Mike Waddell, Trout Unlimited

Gerrit Jobsis, American Rivers Amanda Hill, USFWS

Mark Giffin, SCDHEC Bill Argentieri, SCE&G

Scott Harder, SCDNR Milton Quattlebaum, SCANA Services

Mark Cantrell, USFWS

The group met at Saluda Shoals Park. Shane Boring opened the session at 9:00 AM, noting
that the purpose of the two-day flow demonstration was to allow Technical Working Committee
(TWC) members to observe the recommended flows developed by the TWC as a result of the
Instream Flow Incremental Methodology (IFIM) Study. Brandon Kulik noted that the flow
demonstration would also give the TWC an opportunity to field verify the Physical Habitat
Simulation (PHABSIM) modeling results upon which the flow recommendations were based.
Brandon provided attendees with copies of the hydraulic modeling results for 700 and 1,000 cfs
(depth and velocity), and applicable habitat suitability criteria for selected transects to allow for
comparison to actual field conditions.

It was noted that today’s session would focus on the 700 cfs flow and tomorrow on the
1,000 cfs flow. Bill Argentieri noted that a demonstration flow release of 733 cfs from the
powerhouse had been initiated at approximately 2:00 AM and should be stable throughout the day.
The group then visited the Corley Island, Oh Brother/Ocean Blvd. complex, Millrace Rapids, and
Shandon Rapids study sites; observations from each are summarized below.

Corley Island

Brandon Kulik, Mark Cantrell, and Gerrit Jobsis collected depth and velocity measurements
at multiple locations along Corley Island in both the Saluda main channel and in the side channel
(vicinity of transects 10 -14). Depth measurements were found to be highly consistent with depth
predicted by the hydraulic model. Velocity estimates from the model were also found to be close
(generally within 0.2 — 0.3 feet/second of those observed in the field). Attendees indicated that the
700 cfs flow appeared to be an adequate base flow for the Corley Island study site.
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Oh Brother/Ocean Blvd.

The group observed the test flow and collected depth and velocity data at approximate
transect locations on both the Oh Brother and Ocean Blvd sides of the river (vicinity of transects 4 —
9). Similar to the Corley Island sites, depths were found to be close to the model results. Modeled
velocities were also similar to field measurements (generally within 0.3 to 0.4 feet/second of
modeled velocities). Attendees generally agreed that 700 cfs looked very favorable as a base flow;
the group observed anglers catching trout and successfully wading the area.

Shandon Rapids/Riverbanks Zoo

To close out the day’s session, the group observed the 700 cfs flow in the vicinity of
Riverbanks Zoo and Shandon Rapids (Transects 1 and 2). Attendees indicated that the flow looked
very favorable as a base flow for achieving the habitat goals for this section of the river.

Before adjourning for the day, the group quickly convened to recap their opinions regarding
the 700 cfs flow. Attendees noted that the hydraulic modeling results appeared to match field
conditions quite well and that the 700 cfs flow appeared to provide a considerable improvement in
terms of habitat quality over the 500 cfs typically provided and observed in the past. Amanda Hill
noted specifically that the flow appeared very promising in terms of providing additional wetted
width. Ron Ahle added that the flow in general looked good as a base flow, and was of the opinion
that a bit more water in the Oh Brother/Ocean Blvd area would further improve wetted width and
depth over the gravel at the lower reaches of the site and in the braided channels that bisect the
island. Brandon noted that, while increased flow could potentially increase coverage over the
gravel bar, it would likely also result in increased velocities, adding that some of the velocities in
the area were near 5.0 ft/sec in mid-channel areas were above or nearing suitability limits of most
target species. Therefore increased wetted area may be offset by declining velocity suitability at
higher flows. Mike Waddell thought that 700 cfs was a good flow and wadable at all locations. In
closing, the group agreed that, pending results from the operations model regarding water
availability, 700 cfs appeared to be an acceptable minimum flow.

Noting the group’s satisfaction with the 700 cfs flow, Bill A. then enquired as to whether the
1,000 cfs flow demonstration (scheduled for the following day) was needed. Ron Ahle, and others
indicated that they would like to see the 1,000 cfs flow, particularly at Oh Brother/Ocean Blvd.
After additional discussion, the group decided that it was only necessary to observe the 1,000 cfs
flow at Oh Brother/Ocean Blvd. Attendees agreed to meet at 9:00 AM the following morning; the
day’s session adjourned at approximately 4:30 PM.
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MAY 2, 2008

Attendees

Ron Ahle, SCDNR Dick Christie, SCDNR

Alan Stuart, Kleinschmidt Associates Mark Cantrell, USFWS

Shane Boring, Kleinschmidt Associates Brandon Kulik, Kleinschmidt Associates
Mike Waddell, Trout Unlimited Amanda Hill, USFWS

Mark Giffin, SCDHEC Bill Argentieri, SCE&G

Scott Harder, SCDNR Milton Quattlebaum, SCANA Services

David Martin, SCDHEC

The session convened at the Trout Unlimited access at Oh Brother/Ocean Blvd at
approximately 9:00 AM to observe the 1,000 cfs flow release. Similarly to the 700 cfs flow, spot
checks of depth and velocity at approximate transect locations were found to be consistent with the
hydraulic modeling results. Depth had increased by about 0.2-0.3 ft and velocities were generally a
little higher than the previous day. Wading conditions in the lower reach of Oh Brother Rapids had
become more challenging, and required use of a wading staff, but were considered to be
manageable at least by experienced anglers. Mike Waddell added that 1000 cfs may be nearing the
wadable limit for some older and/or less experienced fishermen. Several attendees pointed out a
slight increase in mid-channel gravel bar inundation at the lower end of Oh Brother (Transect 4),
but added that it added only negligible additional habitat since depth over the newly wetted gravel
was only 2 -3 in.

Following the field inspection, the group convened briefly to re-cap impressions of both
days of demonstration flows. Agency and NGO staff in attendance expressed their satisfaction with
the flows and recommended moving forward with 700 cfs as the recommended base flow. Alan
Stuart noted that the feasibility of recommending 700 cfs as the minimum flow would depend on
result of the operations model (i.e. water availability), but added that preliminary results suggest
that 700 cfs will likely not be a problem during normal water years. Alan added that there is
considerable interest in the operations model results by a wide range of stakeholder groups, and as
such, a meeting of all of the Resource Conservation Groups (RCGs) has been scheduled for May 22
at Saluda Shoals Park.
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ATTENDEES:

Ron Ahle, SCDNR Dick Christie, SCDNR

Gerrit Jobsis, American Rivers Alan Stuart, Kleinschmidt Associates
Shane Boring, Kleinschmidt Associates Kevin Nebiolo, Kleinschmidt Associates
Steve Summer, SCANA Services Brandon Kulik, Kleinschmidt Associates
Jeni Hand, Kleinschmidt Associates Hal Beard, SCDNR

Mike Waddell, Trout Unlimited Matt Rice, American Rivers

Gerrit Jobsis, American Rivers Amanda Hill, USFWS

Mark Giffin, SCDHEC Randy Mahan, SCANA Services

Bill Argentieri, SCE&G Scott Harder, SCDNR

Prescott Brownell, NMFS Milton Quattlebaum, SCANA Services
NEXT MEETING

Tentatively set for March 20, 2008

MEETING NOTES:

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.

January 23, 2008

Shane Boring of Kleinschmidt Associates opened the meeting at approximately 9:30 am, and
meeting attendees introduced themselves. Shane briefly reviewed action items that were listed in
the previous IFIM meeting. Specifically, Shane asked Hal Beard of SCDNR if he had obtained
information from Jason Bettinger regarding striped bass using the lower Saluda River (LSR) as a
thermal refuge. Hal noted that he had obtained the information from Jason regarding the status of
striper using the LSR as a thermal refuge during summer months (see Attachment A). Hal
explained that this information focused on the receiver located at the Riverbanks Zoo. Hal
explained that stripers were tagged at Gervais Street Bridge during spawning; both small and large
fish were tagged. Temporal and diurnal data is not available at this time due to large data volume.

Kevin N. provided a brief explanation of the methodology used to develop the habitat duration
analysis. He explained that WUA was weighted across each reach. Scott Harder noted that
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weighting factors for Toenail Rapids and Sandy Beach seemed to be out of proportion. Scott
explained that Sandy Beach is a larger area than Toenail, but Toenail received a weighting factor
approximately twice that used for Sandy Beach. Shane noted that he would check the reach lengths
in GIS and adjust reach weighting accordingly.

Brandon K. then led a review of Leonard and Orth (1988"), which provides a framework for
applying habitat guilds to instream flow analyses, and shows that the patterns in flow vs. habitat
sutiability within guild types observed in this study match classic guild curve types. In the Saluda
study, most of the lifestages used within a particular guild showed similar curve shapes, with
inflections and peaks occurring at roughly similar flows. Brandon explained that as far as guilds are
concerned, Leonard and Orth describe that for large rivers, focus should be on riffle, run and also
stream margin, such as shallow slow, shallow fast and deep fast guild representatives. Brandon also
pointed out that pool (“deep slow”) guild members offer least decision information. Brandon
further explained that the Leonard and Orth paper also point out that there are basically four WUA
curve patterns or classifications, classes I, II and III are the most informative; conversely WUA
curves corresponding to type IV are the least informative. Brandon proposed that the group
consider these principals in guiding guild choices. He added that the group should possibly
consider eliminating various type IV and deep-slow curves, there may even be an opportunity to
blend or eliminate a few species and lifestages with redundant curve shapes. Brandon noted that if
committee members are comfortable with developing blended curves for each guild, then we would
be able to reduce the volume and complexity of WUA curves for purposes of decision-making. Ron
Ahle noted that he was concerned that if we blend species together then, we may lose sensitivity of
each life stage. For example, he noted that when a brown trout fry becomes a juvenile, the
requirements may change. After additional discussion, the group determined that the methodology
was acceptable, because as flow targets driven by blended guilds are considered, effects on
individual lifestages can still be viewed and adjustments made as necessary.

The group decided that the best way to use the data was in an interactive table depicting flow and
percent WUA for each month. Agency staff noted that a similar tool had been developed during the
Catawba-Wateree relicensing to develop minimum flows. The group determined the following
blended guilds and key species with lifestages were to be used in the interactive table developed for
the following day’s meeting.

! Leonard, Paul M. And Donald J. Orth. 1988. Use of Habitat Guilds of Fishes to Determine Instream Flow Requirements. North
American Journal of Fisheries Management 8:399-409.
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Species/Guild Lifestage/Curve Priority
Brown Trout Adult K
Juvenile K
Fry S
Spawning S
Rainbow Trout Adult K
Juvenile K
Fry S
Spawn S
Smallmouth Bass Adult K
Juvenile K
Fry S
Spawning S
Shortnose Sturgeon | Spawning S
YOY S
Striped Bass Adult K,
Deep-slow Guild Blended S
Deep-fast Blended K
Shallow-slow Blended K
Shallow-fast Blended K

K=Key Species; S=Secondary
K,=Striped bass identified as key species primarily for zone-of-passage and thermal refuge

January 24, 2008

Shane Boring opened the meeting at approximately 9:30 am with a number of housekeeping items.
First, an updated version of the dual flow analysis was distributed to attendees; it was noted that the
figures 4.2, 5.2, and 5.5 needed to be updated to reflect the '% unit flow increments previously
requested. Kevin Nebiolo noted that these were not updated due to inconsistencies between the
graphed and modeled results. Kevin added that he would rerun the regressions for these sites and
update the tables ASAP. An updated version of the dual flow analysis was also distributed to
attendees.

Scott Harder enquired as to whether the inconstancies pointed out during the previous day regarding
reach weighting used in the habitat duration analyses had been addressed. Specifically, Scott
reminded the group that, based in his interpretation of proportions of various habitats from the
mesohabitat assessment, it appeared that the weighting scheme used in the current analysis resulted
in the Toenail Rapids areas being over-represented and the Sandy Beach areas under-represented.
Shane noted that he had re-calculated the reach lengths for these sites using ArcGIS and that Scott

3
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was correct; he added that the reach weighting and habitat duration analyses had been updated
accordingly.

Brandon Kulik recapped the previous day’s accomplishments, noting that the group had agreed on
“key” and “secondary” species/lifestages. He added that this was done in an effort to further
streamline WUA output produced thus far in the IFIM process and to begin honing in on those
species/lifestages that will ultimately be “drivers” in the flow negotiations. He added that the focus
of today’s discussion would be to use the interactive spreadsheet developed by Kevin N. to examine
various flow scenarios, adding that the most expeditious method would be to focus on the “key”
species/lifestages and use the “secondary” species as a “sanity check.”

The group then engaged in an interaction session using the spreadsheet developed by Kevin N.
(example included in Attachment B). The group began discussions with a year-round flow of 700
cfs. Dick Christie requested that a flow of approximately 1200 cfs be evaluated for the spring
months to allow passage of striped bass that utilize the LSR for thermal refuge. Alan S. enquired as
to whether an earlier recommendation of using pulsing rather than continuous flows would be
feasible for providing the passage flows needed for striped bass. Hal B. noted that there is typically
a very short, temperature dependant window during which the majority of striped bass migrate into
the LSR, and as such, having very short, pulsed flows has a greater potential for missing the
window for inmigrating fish. Gerrit noted that a low flow protocol is likely needed and that a
pulsed flow could be a possibility during these low flow years.

Brandon Kulik recommended going month-by-month through the interactive spreadsheet to
examine the proportion of optimal WUA provided at various flow for the key species/lifestages.
Dick C. added that looking at seasonality of the key and secondary species, as well as those
identified as SCDNR management priority species, would be beneficial for this exercise. As a
result the group developed the following seasonality:

Key Species/Month JI|IFIMAIM|J|J]JA|[S|O|N|D
Adult trout

Juvenile trout

Brown trout spawn/fry
Rainbow trout spawn/fry
Striped bass passage
Striped bass thermal refuge
Smallmouth bass spawning
Smallmouth bass juveniles
Shallow-slow guild
Shallow-fast guild
Deep-fast guild
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After considering a number of scenarios, the group agreed on the following proposed flow regime:

Month Minimum Flow Recommendation (cfs)
January 1 — March 31 | 700

April 1 — April 14 1000

April 15 — May 14 1300

May 15 — May 31 1000

June 1 — December 31 | 700

Brandon K. noted that, according to the model, the flows being proposed should provide close to
100% of maximum WUA for most target species/lifestages (See spreadsheet result in Attachment
B). He reminded the group that, in previous TWC discussions, flows providing 80% of optimal
WUA had been deemed acceptable. After consulting the flow duration curves to ensure that
sufficient water would likely be available, the group agreed to leave the recommended flows at the
near 100% of optimum WUA levels. It was agreed that this would allow room for adjustment
should the operations modeling indicate potential conflicts with other water uses.

In closing, the group agreed that the final day of workshop would focus on development of low and
high inflow protocols to augment the flows recommended above for normal water years. The
session adjourned at approximately 3:45 pm.

January 25, 2008

Shane Boring opened the session at approximately 9:30 am, noting that a set of preliminary flow
recommendations had been developed the previous day. He added that today’s session would focus
on development of high and low inflow protocols.

The group first discussed a low inflow protocol. Noting that the group had previously agreed that
80% of maximum WUA was acceptable for most species, Shane enquired as to whether attendees
had species target numbers in mind. Alan S. noted that had consulted the SC State Water Plan, as
promised during the previous day’s session, and confirmed his assertion of 475 cfs as the minimum
navigation flow for the LSR. Alan added that a flow of 400 — 500 cfs during low inflow years
would provide at least 80% of maximum WUA for most species/guilds and recommended 400 cfs
as a starting point for negotiations. Dick C. recommended that a staged approach linked to the
severity of the drought would be appropriate, adding that this was the approach taken for Catawba-
Wateree. Dick added that linking to the state’s official classification would allow the burden of
usage restrictions to be shared with other water users in the state (i.e. municipalities, etc.).
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The group then discussed potential impacts of reduced flow during low flow years on water
temperature. Gerrit pointed that temperatures below 20" C are generally preferred for optimal trout
growth. Hal Beard added that maintenance of suitable conditions for trout is among SCNDR’s
management goals for the LSR and reiterated the need for temperatures less than 20" C. The group
then examined temperature data from the USGS data at Riverbanks Zoo and from SCE&G’s
relicensing study. Shane pointed out that during the period of May 1 — September 30, 2007, the
maximum temperature observed during SCE&G’s study was 22° C, adding that this is below the
thermal lethal limits for trout. Kevin noted that, based on the Riverbanks Zoo USGS data from
2006 and 2007, the highest temperature was 23.9° C on August 23, 2006 with a flow of 483 cfs.
Attendees acknowledged that it may be necessary under low flow conditions to pulse the project
periodically to push temperatures back below 20" C.

Kevin then led an interactive session examining the % of maximum WUA provided for target
species at the recommended 400 cfs low inflow protocol. Alan noted that at 400 cfs 80% WUA was
met or nearly met for all species, with adult smallmouth bass taking the biggest hit. The Group
agreed that 400 cfs appeared reasonable during most months. Bill enquired as to whether higher
flows would be needed for fish passage during low inflow years. Gerrit and Ron recommended
ratcheting down the passage flows depending on the severity of the drought. It was noted that,
during more severe droughts, some passage could be provided through pulses. The group agreed
that the SCDNR striped bass movement data and the rate-of-change study would likely need to be
examined to estimate the magnitude, timing, and during needed for pulses to be effective. After
additional discussion, the group agreed on the following recommended low inflow protocol:

SC Drought Stage | Normal I 11 11 v
Jan 1 — March 31 700 700 700 400 400
April 1- 14 1000 700 700 400 400
April 15-May 14 1300 1300 pulse | 700 400 pulse | 400
May 15 — May 31 1000 700 700 400 400
June 1 — Dec 31 700 700 700 400 400

Shane then distributed and the group briefly discussed the updated dual flow analysis (Attachment
C). It was noted that all analyses had been reformatted to /2 unit flow increments, as requested, and
that macroinvertebrates had been added to the analyses. Several group member asked to be
reminded of the purpose of having the dual flow analysis considering the assumption that dual flow
analyses are typically only applicable to peaking projects. Shane noted that group members had
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voiced concern about the length of the proposed FERC license for the Project and had requested the
dual flow in the event that the operating scenario is changed sometime during the license term. The
group agreed that the analysis seemed adequate. Shane noted that the analysis would be attached to
the meeting notes in order to make it part of the record.

The group then worked towards developing a proposed high flow protocol. Gerrit noted that he
would like to see excess water during high flow periods used to enhance the habitat in the Oh
Brother/Ocean Blvd area, adding that releases during high flows years could help offset lower flow
years. Gerrit added that releasing excess water during high flow years would also be more
consistent with a natural hydrograph. Brandon enquired as to what the flow limitations were for
wade fishing in this area. Alan and Mike Waddell noted that was generally agreed among
fishermen to be around 1000 cfs. After additional discussion, the group reached consensus on the
following proposed high flow protocol:

e Ifreservoir is at full summer pool elevation on March 1, begin releasing the 1000 cfs on
March 1 rather than April 1. This early release would last as long as the water level was
above the target elevation during a normal inflow year. Once the water level dropped below
the target elevation the increased flows would be suspended.

It was noted that proposed low and high inflow protocols would be forwarded to the operations
modeling group to evaluate potential conflicts with other water needs (i.e. lake level maintenance,
downstream recreation flows, etc.). The meeting closed at approximately 3:30 pm.




ATTACHMENT A
LSR Striped Bass Movement Information from SCDNR



Hal Beard

From: Jason Bettinger

Sent: Tuesday, January 15, 2008 3:01 PM

To: Hal Beard

Cc: 'Alan Stuart (E-mail)’; Dick Christie; Ron Ahle; Jim Bulak
Subject: RE: LSR STB info

Hal, below are answers to some of your questions. As you noted we have not completed the study, and
cannot address a few of your questions at this time.

= Fifty-eight percent of fish that were tagged in the Congaree River during spring 2006 entered the lower
Saluda River, where they spent the majority of the summer. During spring 2007 21 of 39 (54%)
instrumented fish entered the lower Saluda River. Eighteen of those 21 fish used the Saluda River
during 2006 and 2007.

e Striped bass that used the Saluda River (Mean TL = 758 mm, range 675 - 930 mm) were significantly
larger than striped bass that did not use the lower Saluda River (Mean TL = 685 mm, range = 610 -
775 mm).

» During 2006 striped bass (N=14) entered the Saluda River between 21 April and 30 May (median entry
date = 9 May) those fish departed the Saluda River between 13 July and 7 November (median
departure date = 25 September). During 2007 striped bass (N=21) entered the Saluda River between
22 April and 31 May (median entry date = 4 May), transmitters expired before departure date could be
determined. We have not yet evaluated movements based on flows, but the potential to evaluate that
relationship may exist.

= The bulk of striped bass leave the Saluda River during the late summer, but at this point | couldn't say
whether or not there is a significant relationship between draw down releases and striped bass

departures.

If you have other questions let me know.
Jason

From: Hal Beard

Sent: Thursday, January 03, 2008 10:04 AM

To: Jason Beiiinger

Cc: Alan Stuart (E-mail); Dick Christie; Ron Ahle; Jim Bulak
Subject: L SR STB info

Jason, :

| spoke with you several weeks ago regarding severzal aspects of the STB telemetry study as it relates to their movement
into and out of the LSR. As part of the Saluda Dam relicensing process, the Instream Flow Committee has been working
at establishing flow recommendations for this tail water, with a focus on the fishery resource. One of the stand alone
species being considered is STB. A number of guesiions were posed during our discussions of those habitat (flow)
requiremenis needed for spring passage into the sysiem, as well as that nesded to maintain favorable summer habitat.
We thought & may be helpful if you could share any of your study resuits that may help answer some of these guestions.

* What percentage of the "tagged™ fish entered the lower Saluda in each of the past two years of the study?
Is there any indication that a parficular size fish was more prone to enter the system or in general did both larger and
smaller fish do s0? What size ranges were involved?

« Based on the data, can the apparent temporal component associated with their movement in or out of the river be
defined and how accurately? Specifically, when was the onset of spring migration into the lower portion (zoo receiver)
and can any peak periods of movement be correlated to instantaneous flows or diurnal response?

1



e s there any indication their movement out of the system is in response to "draw down"” releases that begin in the late
summer?

It is acknowiedged that the study is not complete and the data thus far may not be adequaie to definitively answer some of
these questons but any input you could provide would be much appreciated.

Alan you can forward this to anyone else on the commitiee you deem appropriate, | just didn't have the e-mail address of
all of the individuals and didn't want to exclude anyone.



ATTACHMENT B
LSR Interactive Flow/Weighted Usable Area Spreadsheet



Saluda Instream Flow Optimization Interactive Table

Adult Juvenile Adult Juvenile Adult Juvenile
Brown Trout Brown Trout Rainbow Trout Rainbow Trout Smallmouth Bass Smallmouth Bass Sturgeon
WLl % WL, % Wk % Wk % LA, % Wl % Wil %

[ [lanuay  [58405156715 | 100%  [200894375098 | 100%  [62Z0705.6496 | 94% [719645406348 | 100% [390006 0802 | 76%  [2368171.01854 | 99%  [1096G140476 | 47%
| oo |Februar_l,l |2EE4951 58715 | 100% |2898849.?5994 | 100 |B228?UE. G496 | 943 |31 3645496344 | 100% |339583B.UBU2 | 7B |23581 7131854 | 993 |'| 94E514.0476 | 473
| oo |March |2EE4951 58715 | 100% |2898849.?5994 | 100 |B228?UE. G496 | 943 |31 3645496344 | 100% |339583B.UBU2 | 7B |23581 71.31854 | 99% |'| 94E514.0476 | 473
[000 [bpi17d  [2adsare | @5 [&1174% | 90%  [oi952i63 | 99% [29imaZ | | %% [39Inadz | 88%  [22705008d | %% [edeed | 6i%
| 1300 |.&|:-ri| 15-May |2D?1 130.20352 | % |22'| 24916602 | 6% |55851 26.23091 | 100% |2?4??52.59458 | 87 |42?8359.00554 | 963 |2025338.1 9148 | 94z |2?81 9E872.40938 | E7%
[000 [Mayi520 [229ad5a7e | @5 [&1174% | 90% [oi952163 | 99% [297Ba2 | %% [399n7adz | 88%  [22705008d | %% [edeed | 67%
| oo |.June |2584951 58715 | 100% |2898849.?5994 | 1002 |E228?05. 5436 | 943 |31 3645496344 | 100% |339583E.DBD2 | 7B |23581 71.31854 | 933 |'| 94E514.0476 | A7
| oo |Ju|_l,.l |2584951 58715 | 100% |2898849.?5994 | 1002 |E228?05. 5436 | 943 |31 3645496344 | 100% |339583E.DBD2 | 7B |23581 71.31854 | 933 |'| 94E514.0476 | A7
| oo |.-"-\ugusl |2584951 58715 | 100% |2898849.?5994 | 1002 |E228?05. 5436 | 943 |31 3645496344 | 100% |339583E.DBD2 | 7B |23581 71.31854 | 933 |'| 94E514.0476 | A7
| oo |Seplember |2584951 58715 | 100% |2898849.?5994 | 1002 |E228?05. 5436 | 943 |31 3645496344 | 100% |339583E.DBD2 | 7B |23581 71.31854 | 933 |'| 94E514.0476 | A7
| oo |Dl:t|:|ber |2584951 58715 | 100% |2898849.?5994 | 1002 |E228?05. 5436 | 943 |31 3645496344 | 100% |339583E.DBD2 | 7B |23581 71.31854 | 933 |'| 94E514.0476 | A7
| oo |ND\-‘ember |2584951 58715 | 100% |2898849.?5994 | 1002 |E228?05. 5436 | 943 |31 3645496344 | 100% |339583E.DBD2 | 7B |23581 71.31854 | 933 |'| 94E514.0476 | A7
| oo |December |2584951 58715 | 100% |2898849.?5994 | 1002 |E228?05. 5436 | 943 |31 3645496344 | 100% |339583E.DBD2 | 7B |23581 71.31854 | 933 |'| 94E514.0476 | A7
| 400 |Mir'| Flow |22252D2.-‘11 B8 | 83% |2B2533U?950-‘1 | 97z |53E-‘1432.'| 168 | ax |3D3891 1.764E4 | 97z |25582E?.2255 | 583 |'| 823673.00928 | B |'| 160859.8648 | 28%
| | | |
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Attachment 1 Dual Flow Analysis

The graphs are contained within the attachment, if you wish to view each graph’s
corresponding Dual Flow Matrix table please refer Attachment 1A, Dual Flow Tabular
Results.

1. Brown Trout Adult

Dual Flow Analysis, Brown Trout Adult, Toenail
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1.1. Dual Flow Analysis Brown Trout Adult at Toenail Riffle
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1.2. Dual Flow Analysis Brown Trout Adult at Point Bar Run
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1.3. Dual Flow Analysis Brown Trout Adult at Sandy Beach
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1.4. Dual Flow Analysis Brown Trout Adult at Ocean Blvd/Oh Brothers Rapids




Dual Flow Analysis, Brown Trout Adult, Shandon
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1.5. Dual Flow Analysis Brown Trout Adult at Shandon

2. Brown Trout Fry

Dual Flow Analysis, Brown Trout Fry, Toenail
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2.1. Dual Flow Analysis Brown Trout Fry at Toenail Riffle




Dual Flow Analysis, Brown Trout Fry, Oh Brother
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2.2. Dual Flow Analysis Brown Trout Fry at Ocean Blvd/Oh Brother Rapids

Dual Flow Analysis, Brown Trout Fry, Shandon
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2.3. Dual Flow Analysis Brown Trout Fry at Shandon




3. Brown Trout Juvenile

Dual Flow Analysis, Brown Trout Juveniles, Toenail
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3.1. Dual Flow Analysis Brown Trout Juvenile at Toenail Riffle
Dual Flow Analysis Brown Trout Juveniles, Point Bar Run
80,000
70,000 +
1
60,000
50,000 4
g 40,000
2“0
30,000 4
20,000
10,000

250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000
Minimum Flow (cfs)

=0 =—1500 ——3000 =—==4500 =——==6000 —7500 —9000 10500 12000 13500 = 15000 16500 ====18000

3.2. Dual Flow Analysis Brown Trout Juvenile at Point Bar Run



Dual Flow Analysis, Brown Trout Juveniles, Oh Brother
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3.3. Dual Flow Analysis Brown Trout Juvenile at Ocean Blvd/Oh Brother Rapids
Dual Flow Analysis , Brown Trout Juveniles, Sandy Beach
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3.4. Dual Flow Analysis Brown Trout Juvenile at Sandy Beach



WUA

Dual Flow Analysis, Brown Trout Juvenile, Shandon
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3.5. Dual Flow Analysis Brown Trout Juvenile at Shandon

4. Brown Trout Spawning

WUA

16,000

Dual Flow Analysis, Brown Trout Spawning, Toenail

14,000 +

12,000

10,000

8,000

6,000 1

4,000

1500 1750 2000 2250 2500
Minimum Flow (cfs)

2750 3000

=—Q =—1500 ==3000 ====4500 ====6000 —7500 =—=9000 10500 12000 13500 === 15000

16500 ===18000

4.1.

Dual Flow Analysis Brown Trout Spawning at Toenail Riffle
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4.2. Dual Flow Analysis Brown Trout Spawning at Oceans Blvd/Oh Brother Rapids

Dual Flow Analysis Brown Trout Spawning at Ocean Blvd/Oh Brother Rapids

3,500 +

3,000 A1

2,500 A1

2,000

1,000

R S,

1250 1500 2000 2250

2500

2750 3000

1750
Minimum Flow (cfs)
—( 1500 ====3000 =====4500 ====6000 ====7500 ====9000 10500 12000 13500 === 15000 16500 === 18000

WUA
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4.3. Dual Flow Analysis Brown Trout Spawning at Shandon



5. Rainbow Trout Adult

Dual Flow Analysis, Rainbow Trout, Adult, Toenail
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5.1. Dual Flow Analysis Rainbow Trout Adult at Toenail Riffle
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5.2. Dual Flow Analysis Rainbow Trout Adult at Point Bar Run

Dual Flow Analysis, Rainbow Trout Adult, Sandy Beach
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5.3. Dual Flow Analysis Rainbow Trout Adult at Sandy Beach

Dual Flow Analysis, Rainbow Trout Adult, Oh Brother

180,000

160,000

140,000

120,000

100,000

80,000

60,000

40,000

20,000

250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000
Minimum Flow (cfs)

‘_0 ~—1500 =——3000 =—==4500 =—=6000 —7500 —9000 10500 12000 13500 = 15000 16500 === 18000

5.4. Dual Flow Analysis Rainbow Trout Adult at Ocean Blvd/Oh Brother Rapids
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Dual Flow Analysis Rainbow Trout Adult at Shandon
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5.5. Dual Flow Analysis Rainbow Trout Adult at Shandon

6. Rainbow Trout Fry

Dual Flow Analysis, Rainbow Trout Fry, Toenail
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6.1. Dual Flow Analysis Rainbow Trout Fry at toenail Riffle
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6.2. Dual Flow Analysis Rainbow Trout Fry at Ocean Blvd/Oh Brother Rapids
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7. Rainbow Trout Juvenile
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7.1. Dual Flow Analysis Rainbow Trout Juvenile at Toenail Riffle
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7.2. Dual Flow Analysis Rainbow Trout Juvenile at Point Bar Run

- 13-



WUA

WUA

10,000

9,000

8,000

7,000

6,000

5,000

4,000

3,000

2,000

Dual Flow Analysis, Rainbow Trout Juveniles, Sandy Beach

1,000 '/—5\— ——————————————————————————————————————————————————————————
| | | | |
ﬁ | | | | |
ol . . . . .
250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000
Minimum Flow (cfs)
—() =—1500 ====3000 =====4500 ====6000 ===7500 ===9000 10500 12000 13500 ====15000 16500 === 18000
7.3. Dual Flow Analysis Rainbow Trout Juvenile at Sandy Beach
Dual Flow Analysis, Rainbow Trout Juveniles, Oh Brother
120,000
100,000
80,000
60,000
40,000
20,000
0

250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000
Minimum Flow (cfs)

‘_0 ===1500 ====3000 =—==4500 ====6000 ——7500 =——=9000 10500 12000 13500 ===15000 16500 === 18000

7.4. Dual Flow Analysis Rainbow Trout Juvenile at Ocean Blvd/Oh Brother Rapids

- 14 -



Dual Flow Analysis, Rainbow Trout Juveniles, Shandon
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8. Rainbow Trout Spawning
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8.2. Dual Flow Analysis Rainbow Trout Spawning at Ocean Blvd/Oh Brother Rapids
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Dual Flow Analysis, Rainbow Trout Spawning, Shandon
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8.3. Dual Flow Analysis Rainbow Trout Spawning at Shandon
9. Macroinvertebrates

Dual Flow Analysis Macroinvertebrates at Toenail Riffle
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9.1. Macroinvertebrates at Toenail Riffle
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Dual Flow Analysis Macroinvertebrates at Sandy Beach
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9.2. Macroinvertebrates at Sandy Beach
Dual Flow Analysis Macroinvertebrates Oh Brother/Ocean Blvd Complex

70,000

60,000

50,000

40,000
<
2
=

30,000

20,000

10,000

0.
250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000
Minimum Flow (cfs)
=0 =—1500 =3000 ====4500 ====6000 —7500 —9000 10500 12000 13500 = 15000 16500 === 18000
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MEETING NOTES

SOUTH CAROLINA ELECTRIC & GAS COMPANY
SALUDA HYDRO PROJECT RELICENSING
Instream Flow/Aquatic Habitat Technical Working Committee
Instream Flow Workshop
SCE&G’s Lake Murray Training Center

December 11-13, 2007
Final CSB 2-20-08

ATTENDEES:

Ron Ahle, SCDNR Dick Christie, SCDNR

Gerrit Jobsis, American Rivers Alan Stuart, Kleinschmidt Associates
Shane Boring, Kleinschmidt Associates Kevin Nebiolo, Kleinschmidt Associates
Steve Summer, SCANA Services Brandon Kulik, Kleinschmidt Associates
Jeni Hand, Kleinschmidt Associates Hal Beard, SCDNR

Mike Waddell, Trout Unlimited Matt Rice, American Rivers

Gerrit Jobsis, American Rivers Amanda Hill, USFWS

Mark Giffin, SCDHEC Randy Mahan, SCANA Services

Bill Argentieri, SCE&G Scott Harder, SCDNR

Prescott Brownell, NMFS

ACTION ITEMS

e Develop habitat duration analysis utilizing inflow data.
Kevin Nebiolo, Shane Boring, Brandon Kulik
e Perform a dual flow analysis for selected species/lifestages.
Kevin Nebiolo, Shane Boring, Brandon Kulik
e Develop 80% WUA summaries for the guilds and stand-alone species/lifestages.
Kevin Nebiolo, Shane Boring, Brandon Kulik
e Incorporate the following edits to the IFIM data report:
Brandon Kulik, Shane Boring
Add explanation of channel index.
Paragraph summarizing WUA for full flow range (for each study site and for whole
river).
Add explanation regarding how flows were split around side channels.
Add discussion of rationale for why various guilds were run at study sites.
Incorporate additional guild runs from workshop into report.
Add text/figures summarizing pool ADCP profiles.

YVVVY VYV

NEXT MEETING

Instream Flow Workshop
January 23, 24 & 25, 2008
Lake Murray Training Center
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Instream Flow Workshop
SCE&G’s Lake Murray Training Center
December 11-13, 2007
Final CSB 2-20-08

MEETING NOTES:

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.

December 11, 2007

Shane Boring opened the workshop at approximately 9:30 AM. Shane noted that the first day of the
workshop would focus on (1) review of the scoping and field execution phases of the Saluda IFIM
study; (2) review of the draft Saluda PHABSIM report; and (3) providing TWC members with an
opportunity to provide comments on the draft. It was also noted that, if time permitted, it would be
worthwhile to begin prioritizing species/life stages in effort to reduce data to a point that a flow
recommendation can begin to materialize.

Following introductions, the group reviewed the Saluda IFIM study goals, which were developed by
the TWC during the scoping phase of the study and include:

= Jdentify a minimum flow for the Lower Saluda River (LSR);

= Determine flows needed for target species and lifestages, as well as the downstream
floodplain;

Determine the range of flows acceptable to meet these criteria;

Determine how project operations affect these flows;

Mimic the natural hydrograph of the LSR; and

Consider impact of providing these flows on Lake Murray.

TWC members provided no additional comment or concerns regarding the study goals.

Brandon Kulik then presented an overview of the Saluda IFIM process which included review of
the scoping phase of the study, site reconnaissance and transect selection, PHABSIM modeling, and
resulting data report. Brandon noted that the draft report, distributed to the TWC prior to the
meeting, is a data report only and is merely intended to document the data collection, PHABSIM
modeling, and resulting Weighted Usable Area (WUA) calculations for target species at the various
study sites. He added that the data report makes no effort to prioritize certain species and/or
lifestages, nor is it intended to make flow recommendations. Brandon noted that development of
management priorities and resulting flow recommendation would be the function of the TWC.
Brandon’s presentation is available online at
http://www.saludahydrorelicense.com/documents/PHABSIMTWCreview.ppt.
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Following Brandon’s presentation, Alan Stuart noted that it was his desire to come away from the
workshop with at least a preliminary flow recommendation that could then be forwarded to the
Operations TWC. He added that the Operations TWC would utilize the Operations Model to
evaluate the feasibility of the recommended instream flows relative to other operational targets (i.e.,
lake levels, recreational flows, maintenance of summer striped bass refuge habitat in Lake Murray).
Gerrit inquired as to whether the flow recommendations developed by the Instream Flow TWC
would go directly to the RCG or vice versa. Alan explained that the recommended flows would be
sent to the RCG only after they have been further refined through the operations model and the
Instream Flow TWC.

Brandon then enquired as to whether the group had comments/question on the draft IFIM data
report. Scott Harder noted that an explanation is needed in the text regarding how water levels were
monitored to ensure stable conditions during data collection (i.e., staff gages). Scott also asked that
language be added further explaining rationale of the calibration f