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Claytor Hydroelectric Project — FERC No. 739

Executive Summary

Appalachian Power Company is applying for a neerlge to continue operating the Claytor
Hydroelectric Project on the New River in SouthwestVirginia. Stakeholders are interested in
potential effects of power generation regimes @naation resources on the 56-mile New River
between Claytor Lake and Glen Lyn, VA. The goalhef study is to identify acceptable flow
ranges and flow fluctuation tolerances for recmatipportunities, including bank and boat
fishing, tubing, scenic floating, and whitewateabng.

Study objectives included: 1) identify flow-sengitirecreation opportunities; 2) describe flow-
guality relationships and flow ranges; 3) idengfyceptable limits of fluctuations; and 4) and
identify potential ways to improve recreation.

Methods

Several types of information were used to meetystlgjectives, including: 1) a review of
existing documents; 2) a review of hydrology infatan; 3) fieldwork in September 2008; and
4) interviews and a focus group with experiencedaation users. Field work included
evaluations of all major reaches with flow-deperndenreation opportunities. Interviews were
semi-structured, with specific topic areas and tjoes developed for each type of user (e.g.,
tubers, boaters, anglers). Information from miétipources was integrated to assess how flow
management regimes affect those recreation opptetsin

Project description and study area

The Claytor Project is an existing conventional rogdectric project with a combined generating
capacity of 75 megawatts; four units can releast® 8500 cfs each (10,000 cfs total). During
the “recreation season” (Apr 15 to Oct 15), they@laProject is generally operated under a “run
of river” regime. During the “fall/winter seasorifie Project operates as a “peaking” regime.

A review of recreation-relevant hydrology suggedjsaverage daily flows are higher from
January through June (medians from 3,000 to 5,&)Qwhile lower flows are more common
from August to November (medians from 1,600 to @,68); 2) very low flows can occur at any
time of the year, but rarely drop below 750 to 8&) and 3) high flows from rain can occur any
time of the year, but tend to have longer durationsinter and spring.

Average daily flows mask daily variation, whichsigbstantial in the fall/winter season when the
project follows a peaking regime. During fall/wénf the Project typically peaks once or twice a
day (to about 6,000 or 8,000 cfs) starting fromaaebflow of about 750 cfs (the minimum flow
requirement of the current 401 water quality permi/hen there is sufficient inflow, “base
flows” may be higher than 750 cfs, usually 2,00&&00 cfs.

Findings
Bank and wading-based anglefish the river at several locations, but use iscenirated at
public access sites. The highest wading-basedemgs between Parrott and Ripplemead.

Slightly more anglers fish from shore than wadeosManglers target smallmouth bass.

Flows affect wading or shore-based angling byrijtihg access to fishable water (high flows
prevent wading in some areas); 2) changing wageitg] and 3) potentially affecting fish activity
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and fishing success. Few shore- or wading-basgléranpay specific attention to gages, but
many are knowledgeable about flow levels becausg whatch the weather or know landmarks.
Flow ranges for shore- and wading-based fishinggasen in the summary table below. Under
current operations, the Project generally doesafiett fishing during the April to October
recreation season. However, anglers who fish Ihwfaiter may face safety concerns (when
fluctuations are large and fast) or reduced fislingcess (when flows are dropping).

Boat based anglingA majority of New River anglers fish from boatsdamany use non-
motorized craft such as canoes and rafts. Asstithie-based anglers, mdsiat-based anglers
target smallmouth bass, but others target muskylik&shore- or wading-based fishing,
considerable float-based fishing occurs outsidedgeOct “recreation season,” and substantial
use begins as early as March and continues inteNmick mber.

Many anglers use powerboats to fish. Mosterboat-based anglersse 14 to 16 foot flat-

hulled jonboats powered by 25 to 60 horsepowerrmsgi The most popular powerboat launch is
Whitethorne, but many powerboaters use other lasiciMost powerboat anglers use a relatively
short segment of the river from the launch wheey tftarted. Most anglers target smallmouth
bass (particularly in summer), but the river's tmgpnusky fishery is also popular for some. Like
float-based fishing, considerable powerboat fisliogurs outside the April to October season.

Flows affectfloat and powerboat fishindpy changing 1) where boats can travel; 2) watavityg!

3) fish activity and fishing success; and 4) rdt&avel (floating users only). Many float and
powerboat anglers are calibrated to the Radfore gad were able to specify flows for different
segments (see summary table below). Under cuopamations the Claytor Project generally
does not affect floating or powerboat-based fisldngng the summer recreation season. But in
the fall /winter season, fluctuations can strandigroaters and rising flows may increase debris
and turbidity (which decrease fishing success).

Most tubing activity is focused at three locations: BissettkRa Radford University, McCoy
Falls (by far the most popular), and near Pembrdkehing is nearly always a summer activity.
Few tubers pay any attention to online gages,uhih¢) concessioners are calibrated to flow
levels. Low flows may constrain where tubers camgincrease the chances of injury. High
guality trips require enough flow to create hydieaithat make route options interesting but not
unsafe, and only a few tubers are focused on thieclge of negotiating bigger hydraulics.
Under current operations the Claytor Project gdiyedaes not affect tubing during the summer
recreation season, when the “run of the river”megmimics natural flows. An exception is the
whitewater boating releases provided voluntarilyAppalachian in April or May. Before the
late 1980s Claytor was sometimes operated as anggatoject in summer, which may have
created some tubing and swimming hazards at McGdig. F

Scenic floatingusually occurs in canoes and recreational kayalksegeral different segments.
This use can occur year-round, but use is low detsf the April to October recreation season.
Many boaters rent canoes or kayaks, and some dtgsi@are accompanied by a guide.

Flows affect scenic floating by changing 1) bodibhi2) rate of travel, and 3) aesthetics. Some
floaters (especially trip leaders) pay close aitbe@rtio on-line gages. Other floaters may be less
sensitive to flows because they use reaches whergver is narrow, has greater depth, and
appears boatable at even the lowest historicaktlowhe Claytor Project generally does not
affect scenic floating during the April to Octolrecreation season. In the fall/winter season, the
existing minimum flow in winter is marginal for refaes above Whitethorne, and peaking flows
above 6,000 cfs may be challenging for less skitledters or affect turbidity, and aesthetics.
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There are a few widely-spaced challenging rapidtherNew River that offewhitewater
boating,and Class llI-IV McCoy Falls (the most popular sivdfers exceptional “playboating”
opportunities. Whitewater use occurs year-roundljtds highly flow-dependent. From about
November through April, higher “optimal” flows amsore likely, but peaking fluctuation patterns
may be difficult to predict and use. A nationadlyensored playboating or rodeo competition was
held at McCoy Falls from 1987-2001; since 2004inglar but smaller annual event has been a
“squirtboating” competition.

Flows primarily affect whitewater boating by chamgjithe power of waves and hydraulics for
executing whitewater maneuvers. Whitewater boatsralibrated to flows at the Radford gage,
and know how long it takes for flows at that gagedach McCoy Falls. Boaters have informally
requested and received specific releases for watErveompetitions and have finely tuned those
requests to enhance specific types of boating. etJadrrent operations, the Claytor Project
generally does not affect whitewater boating duthegsummer recreation season. In the
fall/winter season, whitewater boating is probadhailable slightly more often with peaking
regimes than would occur with a “run of river” rew, but irregular timing and magnitude makes
those opportunities difficult for boaters to use.

Flow-related issues fawimmingfocus on depths in riffles and pools for “swim gage” and
diving, low velocities in pools to prevent problefos less strong swimmers, and warm water
temperatures. Swimmers do not appear calibratgdge flows and did not identify specific
acceptable flows or fluctuation tolerances. Fieldwinterviews, and findings from other studies
suggest different sites respond differently to gjasnin flows.

Waterfowl huntingfrom powerboats on the New River is common dushgrt seasons in the
fall. Hunters appear to use similar powerboatsa(sjphnboats) to those described for powerboat
anglers; they have similar boatability problemsnatimum flows.

The following table summarizes flow ranges at tlaelfi@rd gage, showing how recreation
opportunities occupy different “niches” in the hggraph. Some opportunities overlap but others
are distinct, so there are trade-offs in choosiffgrént flow regimes.

Considering recreation opportunities, flow rangesgsonality, the river's natural hydrograph,
current Project operations, and suggestions frakesiblders, the report developed several
management options for improving recreation:

Information about flow arrival timing (for peaks Radford to reach downstream locations).
Forecasts of Claytor releases before they haver@ztu

Higher minimum base flows.

Modified magnitude, duration, or number of peakg.(eeduced double peak days, upper
limits on the range of fluctuation, fluctuation limmbased on percent of inflows).

Timing of peaks to provide optimal flows at certiinations.

Ramping or “shaped” hydrographs to minimize flutioaeffects.
Special event flows (e.qg., for whitewater competii, downriver races).
Scheduled summer whitewater flows

Reduced “slightly too high” flows for tubing in sumer

Shaping or timing fall drawdown releases.

Summer pulse flows to reduce algae concentrations.
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Summary Table: Acceptable and optimal flow rangesdr “scenic floating” on various reaches.

(Flows are in cfs and feet at USGS gage in Radford)
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Notice!

This report considers potential boating, tubing,jraming, and fishing opportunities on the Ngw
River from Claytor Dam to Glen Lyn, Virginia based interviews and field assessmepts
conducted in Fall 2008. It does not identify omderse specific boating, tubing, swimming, Jor
fishing options through rapids or other hazardsll racreation users need to make their oyn
decisions about how to boat, tube, swim, or fisthenNew River.

Introduction

Appalachian Power Company (Appalachian) is applyang new license to continue operating
the Claytor Hydroelectric Project (Project), FERG.N39 on the New River in Southwestern
Virginia. Appalachian is conducting this effortder the Integrated Licensing Process (ILP) as
defined under the rules and regulations of the FEEBOCFR Part 5). Appalachian solicited

input from stakeholders, including governmentalreies and nongovernmental organizations, to
identify potential project-related issues that $tidne addressed during the licensing process
Appalachian prepared a draft Pre-Application DocainfBAD) (Appalachian, 2006) that listed
potential issues; it was submitted to stakeholf@rseview and comment in October 14, 2005.

One study focused on recreation issues. Appaladg@saeloped a study plan to conduct a nine-
month study to characterize existing recreationueses and use at the Claytor Project.
Following comments from stakeholders, a revised&aon Study Plan was submitted on
October 16, 2006 and approved (with modificatidnsFERC on November 17, 2006.

A draft report summarizing recreation study findimgas completed in February 2008
(Appalachian, 2008). In letters and recreationkngmoup meetings, stakeholders expressed
interest in additional information about potengéfiects of power generation regimes on flow-
dependent recreation on the 56-mile New River beiw@laytor Lake and Glen Lyn, VA. In
June 2008, Appalachian agreed to supplement theatian findings with additional information
about downstream river recreation opportunitiesthad associated flow requirements. This
report summarizes that information, developed lsgagechers for Confluence Research and
Consulting (Confluence) and The Louis Berger Grdap, (Berger).

Study Goals and Objectives

The goal of the study is to identify acceptablevflanges and flow fluctuation tolerances for
major recreation opportunities on the New Rivenfr@laytor Dam to Glen Lyn. Specific
objectives include:

Identify flow-sensitive recreation opportunities aifferent river segments, with a likely
focus on boating, tubing, and fishing recreati@pecific opportunities include:

Shore or wading-based fishing
Float-based fishing
Powerboat-based fishing
Recreational tubing

Scenic floating

Whitewater boating

Flows and Recreation on the New River, Virginia Page 1
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Describe flow-quality relationships for each tydeopportunity, and identify acceptable and
optimal ranges for each. When appropriate, infaionawill be organized by river segment.

Describe potential effects of flow fluctuations @ach type of opportunity and identify
acceptable limits of fluctuations.

Broadly characterize recreation-relevant hydrolofjthe existing operating regime and
qualitatively describe Project effects on recreafwithout duplicating effort in the in-stream
flow study).

Identify potential ways to mange flow regimes aovpde flow information to improve
downstream recreation.

Study Approach and Methods

Methods for the study are consistent with profasaipractices. It used an overall phased
approach commonly used in relicensing proceedielggad to flow-recreation issues and
consistent with FERC study requirements under tRe(FERC 18 CFR Part 5). Specific
protocols involved with study components (see bglollowed accepted practices outlined in
Whittaker et al. (1993) and Whittaker et al. (2006)

Review of existing documents

A review of relevant resource documents is an itgpurfirst step in a flow assessment for
recreation. Although the PAD provided a summarfeaisting, relevant, and reasonably
available information,” this study reviewed PAD soes and provided additional assessment of
existing Project hydrology data and operationalst@ints. These materials helped clarify
existing or potential recreation opportunities flow issues, and allowed researchers to become
familiar with recreation-relevant hydrology of thieer reaches.

More specific information about use patterns arel gbaracteristics were developed in the main
recreation assessment conducted for relicensinighvihcluded a survey of 541 New River users
in 2007. Summary information from creel surveyadigcted in the study area by the Virginia
Department of Game and Inland Fisheries in 2002280 (VDGIF, 2008) were also used to
help characterize angling use and perceived eft@diews on fishing success.

Existing available hydrology information was usedjénerally describe the range of flows
available in reaches during various recreation@egghis provided context for conducting field
work, focus groups, and interviews (see belowjormation from interviews and focus groups
was also used to define recreation seasons favusactivities.

Fieldwork

Field work occurred in early September 2008. Tinie frame allowed researchers to observe
summer recreation opportunities at low base flayenérally between 950 and 1,100 cfs [1.8 to
1.9 feet] at Radford). However, short releasesfrioe Little River Project (see description
below) also increased flows to about 1,300 or 1 &tORadford for two to three hours in late
afternoon on several days (even as these peaksdat downstream locations after dark). In
addition, researchers observed natural flow in@ed® approximately 2,000 cfs) on Saturday
the 13th, while conducting fieldwork from Peppédfarry to Whitethorne, and at McCoy Falls.
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Field work included evaluations of all major reasheth flow-dependent recreation
opportunities. Flows allowed researchers to hioatdnoes and powerboats), tube, and swim in
several different segments, as well as observe @maglers, boaters, tubers, and swimmers.
Appendix A summarizes fieldwork segments, craftl participants by day.

Research evaluations during fieldwork had quantgaand qualitative components. Physical
measurements included “spot-checks” of pool depthcities, and swimmable-area estimates.
Observed flows and fluctuations were evaluated staadard 7-point acceptability scale
(1=totally unacceptable, 4= marginal, 7 = totaltigeptable). Whitewater boating rapids were
also evaluated on the 6-class International WhitemRifficulty Scale, and boatability problems
(hits, stops, boat drags) were also tracked.

Interviews and focus groups

Interviews and focus groups with key resource dagpar “experienced recreation users” offered
complementary information about recreation oppatiesiand the system’s hydrology.

Interviews were proposed with two to four expereghececreation users (or agency staff) for each
target recreation opportunity; the actual numbeniefrviewees exceeded this goal (see Appendix
B for a list). Experienced recreation users amppewith many years and trips on the river for
particular types of recreation. They typicallylirde guides, canoe and tube oultfitters, veteran
fishing store staff, or may include members ofghblic who are well known to local resource
agency staff.

Interviews were semi-structured, with specific toareas and questions developed for each type
of user (e.qg., tubers, boaters, anglers). Infiedstions focused on how people use the river. The
goal was to describe the character of recreatipopnities and identify flow-dependent
attributes. A second series of questions focuseti® effects of flows on those attributes and
whether interviewees could identify specific flofes fluctuation amounts) that affect the quality
of opportunities (acceptable and optimal rangesflaistuation tolerances). A final series of
guestions focused on prioritizing opportunities atehtifying recreation users’ interest in flow
information. Example questions for different typsisers are included in Appendix B.

The interviews were also designed to recruit expexed users to join researchers during
fieldwork or attend focus groups targeting spedifiev-dependent opportunities on the New
River. These face-to-face interactions (oftenigafy covered similar topics to the interviews,
but allowed for more cross-group discussion to kaelwe at consensus flow ranges (or flow
fluctuation tolerances).

Integrating information

The final step in the study process was to: 1pnate information from multiple sources and
develop flow ranges or flow fluctuation tolerandesen possible) for each flow-dependent

recreation opportunity; and 2) assess whether oufiiev management regimes are likely to
affect those opportunities through an analysisofaation-relevant hydrology information.

Opportunities examined on the New River includeliaggboating, tubing, and swimming. For
each opportunity, two types of flow ranges are dieed (when possible). The wider range refers
to the “acceptable range,” or the flows allow tlo#aty to occur and produce a reasonable
guality of experience. In a few cases, the repddrences a narrower “optimal range,” or the
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flows that provide the highest quality experiencésceptable and optimal ranges are concepts
that have been developed from more detailed stdidiesother rivers where they are defined by
guantitative data on quality scales. In this sfulgre is less precision for many opportunities,
but the concepts remain useful. General informagibout how flow ranges were developed is
discussed below.

Unless otherwise noted, flow ranges are providedh® USGS gage at Radford (five miles
downstream from Claytor Dam), the primary real-tigagge used on the river. Many recreation
users recognize that instantaneous flows at Radfage may not reflect flows downstream
without accounting for flow “travel time” downstre® the importance of this “time delay”
depends upon the activity and segment where itdsiring. Additional information about user
sensitivity and knowledge about flows (“gage caltlim issues”) is provided for each type of
opportunity in the findings.

Shore- or wading-based anglingRanges for shore- or wading-based angling wereldped

from professional judgments that considered infdimmafrom fishing guide books and
interviews. Previous research suggests steadfléms tend to provide the best fishing
conditions on many rivers (Whittaker and ShelbyQ20 Lower flows generally provide better
wade-able access; lower velocities in riffles, ruamgd pools; and less turbulence in the rapids.
However, slightly elevated flows or gently risingis may also encourage more fish activity and
improved fishing success, while dropping flows nd@grease activity and success. Very high
flows can also create problems for anglers by amirgy turbidity or producing debris (leaves,
grass, etc.) that interfere with casting. Presimsearch also shows different flow requirements
for fly, spin, and bait fishing, but this study dagot have sufficiently precise information to
make these distinctions, so we have provided desflayv range for the opportunity.

Note: Anglers often have concerns about biologieglacts from various flow regimes
(Whittaker and Shelby, 2002). It is obvious thabd fishing opportunities begin with quality
fisheries, but biological studies are designedrtwide information about the latter. In this study
the focus is on the flows that are considered dooflshing conditions or “angler habitat,” not
fish habitat.

Float-based angling.Ranges for boat-based angling were developed firofessional
judgments that considered information from fishguides, web pages, and interviews. Unlike
shore- and wading-based angling, anglers usingla@mhot require low flows to wade or cross
the river, and may prefer higher flows that alldwm to float the river without boatability
problems. However, other flow-related fishing issunmentioned for wading anglers may also
affect boating anglers (rising and falling flowsthidity, debris). Preferred flow ranges for this
opportunity consider boatability and angling coiatitvariables.

Powerboat angling.Ranges for powerboat-based angling were develfipadprofessional
judgments that considered information from fishguides, web pages, and interviews. Similar
to float-based angling, powerboat anglers requikeddooatability and fishing conditions, but
boatability is more important because the consempgeaf hitting rocks with a propeller or
jetdrive are greater than simply becoming groundeadcanoe or raft.

Tubing. Ranges for tubing were developed from professipickgyments that considered
interviews and field reconnaissance. Importaniaides focus on “tubability” (the ability to float
without having to get out of the tube to walk),edgf rate of travel, and aesthetics of the water.
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Scenic floating. Ranges for “scenic floating” (canoeing, kayakiagrafting with a focus on
down-river travel rather than whitewater) were deped from professional judgments that
considered available information (existing literatunterviews, and fieldwork). Important
variables focus on boatability, rate of travel, #mel aesthetics of the water.

Whitewater Boating Flow ranges for whitewater boating were devetbfsem professional
judgments that considered available informatiornisting literature, interviews, and fieldwork).

In general, we have developed whitewater flow rarfge kayaks and canoes (not rafts).

Although several guides offer raft-based fishingstron various segments of the New, these are
not focused on whitewater (these opportunitiesdégeussed under float-based angling).
Discussions with boaters indicated it was unneaggsalevelop separate flow ranges for skilled
vs. less skilled whitewater boaters, although weetdistinguished ranges for “squirt” and more
traditional “playboats.” We have also identifiesh®e rough differences between flows that
produce “technical,” “standard,” and “big waterips, distinctions that have been used on several
previous studies.

Other uses.The study also explored potential flow needssfesimming, hunting, or other general
riverside recreation. Ranges relied primarily iefdfivork and informal interviews with local
users.

Assessing Project impacts and hydrology analyses

Hydrology information was used to assess the wadtequency of days in various flow ranges.
In general, the analysis focuses on average dailysffor the USGS gage at Radford, the gage
used most often by recreation users. Separatgsasalvere conducted for the “recreation” and
“fall-winter” seasons because they have differemwfregimes (see discussion below). In both
cases, however, we have limited analyses to 1980gh 2008; the Project provided larger daily
fluctuations in the recreation season compareditieent operations. Hydrology information has
also been used to characterize the frequency aadsidaily peaking in the fall-winter season,
although a complete accounting of the number ofdmd sizes of fluctuations is beyond the
scope of this report.

Project description and study area

The Claytor Project is an existing conventional rogdectric project located on the New River in
Pulaski County, Virginia. The Claytor Project Haar generating units with a combined capacity
of 75 megawatts (MW); the units can release up30@cfs each (10,000 cfs total), but are most
efficient at about 2,000 cfs each (8,000 cfs totallaytor Dam is 137 feet above the streambed.
Claytor Lake, the project reservoir, has a surtaea 4,472 acres at the normal full pond
elevation of 1,846.0 feet (National Geodetic VettiDatum [NGVD]) and approximately 100
miles of shoreline.

Project operations by season

During the“recreation season”(April 15 to October 15), the Claytor Project engrally

operated under a “run of river” regime. From Add through June 15 the Project is required to
maintain reservoir elevations within 2 feet of tfpbnd” (at or above 1,844 feet) to protect
reservoir spawning habitat for shallow-water, shoeespawning fishes. For the entire recreation
season, Appalachian voluntarily maintains relagivanstant downstream flows (at Radford) that
roughly equate to inflows to Claytor Reservoir.this season, the Project limits peaking
operations and maintains reservoir elevations witime foot of full pond (between 1,845 and
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1,846 feet); at full pond, the reservoir surfaceaais 4,360 acres. Typical “run of river” flowsar
given in Figure 1 below, which approximate likelgvfis through the recreation season.

CFS at Radford, VA
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Figure 1. Typical flows at USGS Radford Gage, NeWRiver Va.

During the"fall/winter season” (October 16 to April 14), the Claytor Project gexlly operates
under a “peaking” flow regime. The Project gerlgrpeaks once or twice a day on weekdays,
fluctuating about 1 foot of reservoir elevation pey, and reducing total reservoir elevation up to
2 feet through the course of a week (then refilimgfull pond” for the next week’s peaking).

Downstream, the fall/winter peaking regime stamerfa minimum average daily flow of 750
cubic feet per second (cfs) as measured at theoRAISGS gage (unless inflows are less, which
is rare in this part of the year). 750 cfs isi@imum flow defined under the current 401 water
guality permit. The peaks are generally about®®08,000 cfs for a few hours at a time, with
returns to 750 cfs between peaks. There is tylgioal ramping. When there is sufficient inflow,
“base flows” may be higher than 750 cfs, usual0R,or 4,000 cfs. On weekends, there are
fewer or no peaks, allowing reservoir levels tooxar for the next week of daily peaking.
Example fluctuation patterns are described in fegut through 5 (below).

During the fall season (usually November), the mesieis also usually drawn down about 5 feet
for about 2 weeks to allow dock, bulkhead, and lbaaip repairs and maintenance. Depending
upon inflows, it may take an additional two weekgéfill the reservoir.

“Auto-cycling”

Dam outflows during the summer (to equal inflows¥aring base flow periods in the fall/winter
(750 cfs) are not actually provided by a steadga®s¢ at those levels. Instead, the Project
provides “auto-cycle” releases of 2,000 cfs atdtaet of each hour for sufficient time (about 23
minutes) to produce the target outflow. Auto-cyglallows the Project to generate power at the
most efficient flows (the four turbines operate trefficiently at 2,000 cfs); there is no ramping
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during these auto-cycle peaks. Because the Neer Rivmediately downstream of the dam is
wide and has a very large pool, hourly auto-cyeleases are almost completely attenuated
(smoothed out) by the time they reach the USGS gh&adford, about 5 miles downstream.

Little River Project

An independent hydroelectric project on the Liiliwer, a tributary of the New, also empties into
the large pool immediately below Claytor Dam. TRi®ject releases once or twice over the
course of a day (unless inflows are very high).egelty releasing an estimated 400 cfs. These
peaking releases, which typically occur for sevbmlrs, are partially attenuated by the time they
reach the Radford gage, but show as a 350 to 40peék” above the steady Claytor-provided
base flows on the Radford hydrograph.

Typical flows through the year

Figure 1 illustrates “typical” flows through thegrebased on USGS Radford gage average daily
flows for 1907 through 2007 (a 100 year periodeaiord). The graph shows the median flow
(50% of flows for a date were higher and 50% weweel), the 80% exceedence flow (80% were
higher and 20% were lower), the 95% exceedence (8&&0 were higher, 5% were lower), and
historical minimum flows. The hydrographs suggest

Higher flows are more common from January througieJmedians from 3,000 to 5,000 cfs
or 2.7 to 3.2 feet).

Lower flows are more common from August to Novenmmeedians from 1,600 to 2,000 cfs
or 2.1 to 2.3 feet).

Very low flows (indicated by the minimum and 95%ce&dence curves) can occur at any
time of the year, but are rarely below 750 to 830 ¢or over 100 years, the lowest flows at
Radford had approached 700 cfs on only a few daystiFAugust 2008, when they were
below 700 cfs for about 10 days (the lowest floacteed was a daily average of 570 cfs).

High flows from rain events can also occur any toh¢he year, although high flow events
with longer durations tend to occur in the winted &pring, while shorter but intense events
(tropical storms or remnants from hurricanes) tendccur in late summer and fall. Note:
High flow hydrographs (e.g., peak flows for a datel the 5% exceedence curve) were not
shown in Figure 1 to maintain a reasonable scaipefdix C provides the peak flow
hydrograph and other example year hydrographdustrihte the “flashiness” of the system.

Example daily fluctuation patterns

Average daily flows in Figure 1 mask daily variatiavhich is substantial in the winter/fall
season (Oct 16 to April 14) when the project foBoavpeaking regime. A complete analysis of
the frequency, duration, and size of potential pepkatterns is outside the scope of this report,
but Figures 2 through 5 provide four example pasi¢hat illustrate common variations.

Single “stepped” peak from minimum flowsFigure 2, April 2004. On Day 1 (a weekend
day), there is a low peak (from 750 cfs to 2,00%) ek the reservoir recovers from peaking of
the previous week. On subsequent days, peaking®dattwo steps over a roughly 16 hour
period (4,000 and 8,000 on Day 2; 4,000 and 6,80@ic Day 3), then returning to 750 cfs
minimum flows.
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CFS at Radford, VA
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Figure 2. Example of daily fluctuations during a all/winter peaking regime -- April 2004
(Single “stepped” peak from minimum flows)
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Figure 3. Example of daily fluctuations during a &ll/winter peaking regime -- February 2004.

(Peaking from a higher base flow)
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Figure 4. Example of daily fluctuations during a &ll/winter peaking regime -- February 2007.

(Short double daily peaks)
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Figure 5. Example of daily fluctuations during a &ll/winter peaking regime -- April 2007.

(Double daily peaks to capacity)
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Peaking from a higher base flowFigure 3, February 2004. When inflows are reldgive

high, the Project has sufficient water to operatetiouously at higher base flows (in this case
2,000 cfs and then 4,000 cfs), with peaks thattagbe next multiple of 2,000 cfs as
possible. Toward the end of Day 3, as inflows apph the capacity of power generation
(10,000 cfs), all additional flows will pass aslkpi

Short double daily peaksFigure 4, February 2007. On Day 1 (a weekend dbgje is no
peaking as the reservoir recovers from peakingefprevious week (base flows of 750 cfs
are provided). On subsequent days, peaking odtsigs per day for relatively short periods
in mid-morning and late afternoon, following poveksmand. The peaks generally reach
6,000 cfs, but only stay there for a few hoursDay 3, there is insufficient water to reach
6,000 cfs, so the peak is only 4,000 cfs.

Double daily peaks to capacityrigure 5, April 2007. This pattern maximizes pegki
power generation with two peaks to 8,000 cfs omeday, returning to 750 cfs in between.

Project recreation facilities

The Claytor Project includes several recreatioilif@s on the reservoir (described more
completely in Appalachian, 2008), including boaitrlahes, fishing areas, picnic areas, swimming
beaches, camping sites, visitor center, and mariag Project also affects river recreation on
the 56 miles of river below Claytor Dam, includibgating, fishing, canoeing, kayaking, inner-
tubing, swimming, and picnicking.

There are 13 public access areas between Claytorddd the U.S. 460 Bridge at Glen Lyn, as
well as numerous pullouts, private homes, campgteuand commercial float trip outfitters
located along or operating on the New River. Fgbishows major public access areas, which
include (from upstream to downstream; note thatither flows northwest): Riverview Park,
Dudley’s Landing, Peppers Ferry Bridge (Rt. 114)itthorne, McCoy, Eggleston, Pembroke,
Ripplemead, Bluff City, Narrows 1 & 2, Rich Crealnd Glen Lyn. More detail about recreation
use and facilities is provided in the Recreatioséssment Study (Appalachian, 2008).
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Claytor Dam

Figure 6. Map of the New River from Claytor Dam toGlen Lyn, with major boating access points.
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Findings
Shore and wading-based angling

Activity description

Based on a 2002 creel survey, about 43% of NewrRinglers (downstream of Claytor
Lake) fish from shore or while wading (VDGIF, 2008)

Bank anglers fish the New River at several locatitrut use is concentrated at public access
sites (e.g., Bissett Park, Peppers Ferry Bridgaietorne, Parrott, McCoy Falls, Eggleston,
Pembroke, Ripplemead, Bluff City, Narrows, Rich €kand Glen Lyn). The highest shore
and wading-based angling occurs between ParrotRiggmlemead.

The highest use occurs in the summer, but thesalistantial shore-based fishing in the
spring and fall as well. Most anglers report highee on weekends and afternoons/early
evenings.

The 2002 creel survey suggests slightly more asidieh from shore than wade. Based on
interviews, wading appears more common from Mahcbugh October, which has warmer
water and air temperatures; “wet wading” (wadinthaiit hip or chest waders) is more
common in June through August.

Both types of anglers focus their effort in areadth Wgood structure” near ledges, rock bars
and cobble islands, but fish are also caught ifiaker “grass bed” areas.

Most shore-based anglers target smallmouth or dides (94% based on creel surveys
conducted in 2002 and 2007; VDGIF 2008), but sogenéralist” anglers also target catfish,
sunfish, blue gill, crappie, or other species. r8kanglers do not appear to target the New
River's trophy muskellunge (musky) fishery.

Few anglers keep any fish, and “slot limits” (regidns that specify the length of fish that
can be kept) apply to smallmouth. The 2002 cremley suggests that shore-based anglers
harvest less than 3% of the fish they catch. Hawmethis harvest of smallmouth is still
significant. Shore or wading-based anglers caligf of smallmouth during the 2002
survey but they kept 39% of the total small mowkdbharvest (i.e., much more by
proportion than did boat-based anglers).

Bank anglers use a variety of lures and bait, gftimning gear more common than fly gear.
For all anglers taken together (boat and shoreebasglers), 2002 creel survey data show
about 58% use atrtificial lures, 30% use naturaishaind 12% use both. Most smallmouth
anglers are active casters, and most non-bait ngée spinners, plugs, or plastic worms
designed to sink a few feet below the surface (few “top casting”).

Some bait anglers use small minnows they catcheimiver with a net. The few catfish
anglers, in contrast to other anglers, tend to selgly on bait tackle and use bobber set-ups
that do not require frequent casting.
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Group sizes tend to be small, with most angletsrggalone or with 1 to 2 other people.
Flow-dependent attributes

Ability to wade and reach fishable wateMVading-based bass anglers often move along
ledges and bars to access the middle of river,oélpeat lower flows. If flows are too high,
depths and current velocities along these ledgedeaome safety problems. Ledge rocks
are particularly slippery in mid-summer becausalghe growth. The multiple ledges in the
Parrott area allow anglers to cross the entire feften over 200 feet) at low flows, but these
are more difficult to access when flows are highlany anglers fish these areas for several
hours, so they can become “stranded” at a wadicatilon if they had crossed to it earlier
when flows were lower. This problem was more comibnefore the mid-to-late 1980s when
Claytor Project flow fluctuations occurred regwaduring the summer season. Under
current operations, daily flow changes due to Rigpeaking only occur during the winter-
fall flow regime (when there are fewer shore- odimg-based anglers).

Water clarity and lack of debris in the waterAnglers report disliking higher flows because
they increase the amount of grass and other dfidmiting in the water. Debris can “catch”
on lures or the line and prevent them from movisiglasigned, and requiring anglers to
“clean their tackle” more frequently. At very hijaws (or fast-rising flows), water clarity
can also decrease substantially and may limit tleete/eness of some lures and bait
(although other anglers note that they shift téedént lures that work better in turbid
conditions).

Fish activity levels and fishing succes€reel data suggest that catch-rates for smallmouth
are exceptionally high on the New River (over 2 fier hour, on average), and that anglers
often catch many larger fish compared to other iviegrivers (VDGIF, 2008). Guides report
that fish activity and fishing success is good wflews are steady, and it may improve even
when the river is rising (as more food becomeslalks), but several anglers report that
fishing success notably “shuts off” when flows assge after a storm or on the falling limb of
a Project-induced peak. When possible, angleusexdtto flows (via gages) will choose
segments and times that have steady or slowlygritinmvs.

Gage calibration

Few shore- or wading-based anglers pay particldsecttention to gages available on-line
or by phone (e.g., the Radford USGS gage). Howénierviews suggest many are
knowledgeable about flow levels because they wiielweather (often an accurate predictor
in summer) or know landmarks (usually rock ledgethe river) at the places they commonly
fish. A few landowners have also placed infornades in the river near their properties to
track flows.

During VDGIF creel surveys in 2007, 29% of the anglfrom Parrott to Ripplemead
reported that “flow changes from Claytor Dam afféwtir decision to fish the river...every
time, often, or sometimes.” However, 57% repotted such flows affect their fishing
success. Taken together, these data suggest nglstsacare about flow changes, but fewer
let such information determine if they will takergp.

Flows and Recreation on the New River, Virginia Page 13
January 2009



Claytor Hydroelectric Project FERC No. 739

Flow ranges and tolerance for fluctuations

Most shore and wading-based anglers could notifgesqiecific acceptable and optimal
flows on the Radford gage. Explanations includg¢tite activity is not particularly “flow
sensitive” in the flow ranges typically experiendedhe recreation season (low moderate
flows, except during storms); (2) most recreatieason flows are within the optimal range
for this activity, so there is little need to beasensitive to condition differences within that
range; and (3) existing Project operations do fiecaflows in the recreation season, so
anglers do not use the gage to determine likelgitioms (they can estimate likely flows by
simply paying general attention to whether there heen a recent storm). However, it is
possible to develop some general flow ranges legrating angler preferences for certain
conditions, fieldwork observations of shore and wgéased anglers, and findings from
other rivers.

Thelowest acceptable flowfer shore or wading-based anglers are probablylairta
historically low flows (about 700 cfs or 1.65 fee)lthough many expressed concern about
the biological effects of low flows and warm watemperatures on fish, none identified
particular negative effects from low flows on cdatis for fishing. At low flows observed
during fieldwork, wading anglers clearly were usamgess provided by low flows (many
were observed crossing or fishing from the middlehe wide river), and catch rates among
interviewees were similar to those reported inlcseeveys (if not better).

Among the few anglers “calibrated” to the Radfoedyg, 3,000 cfs (2.6 feet) was thighest
acceptable flow for wading anglersAbove this flow, crossing or wading to the middfe
the river is likely to be problematic, althoughrienay still be particular ledges or cobble
bars that can be fished by wading anglers at hifibes.

Shore-based anglers can probably use a wider @rfigavs than wading-based anglers, but
many appear to prefer low-moderate levels. Famge, McCoy Falls anglers often fish
from near-shore rocks which are accessed by stgpgimss channels of water (without
wading). As flows rise, these become wider angpdeeand anglers must be more
“adventurous” to reach farther rocks. During figtitk flows increased from 1,100 cfs to
2,000 cfs (1.9 to 2.3 feet) from Sept™t® 13th, and one angler reported that higher flows
provided fewer places to fish. However, he alsiedidhat both flows provided excellent
fishing success.

Turbidity / debris issues also occur at higher 8owBased on discussions with guides and
boat-based anglers, flows above about 6,000 td&10(3.4 to 3.9 feet) are more likely to
cause these sorts or problems, which is much hitjagrthe typical flows seen by recreation
season wading-based anglers.

Interviewees generally did not identify a specdjatimal rangefor shore- or wading-based
angling, but a reasonable estimate is from 900@0@cfs (1.8 to 2.3 feet). Flows in this
range were observed during Sep 2008 fieldwork aiadiged ample access to fishable water
on multiple reaches for shore or wading anglershauit very little turbidity.

Few shore or wading-based anglers could specifieathluate thacceptability of flow
fluctuations. Most don't fish in winter when Project-relateddtuations occur and no
interviewees reported noticing the 300 to 400 kefstéiations caused by the Little River
Project. Interms of stage, these Little Riverrfips” tend to increase stage levels less than 3
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inches at Radford (and less at wider parts ofitt@)r In interviews with anglers, wading
safety problems are unlikely unless stage increasesed one foot in a short period of time.

At the Radford gage location, it takes a flow imse from 750 to about 3,000 cfs to produce
a one foot rise in stage. With “typical” winterofect operations, increased flows from base
levels to 4,000 cfs equate with a 1.3 feet incre@®®0 cfs equates with 1.7 feet; 8,000 cfs
equates with 2.2 feet; and 10,000 cfs equates2ifiiieet.

Higher daily fluctuations may occur in the recreatseason, but they are usually the result of
natural storm events rather than Project peak®tgge changes due to increased flows will
be larger on sections of the river which are naemotlian at the Radford gage, which includes
McCoy Falls. Conversely, stage changes will belleman wider parts of the river, which
includes the Parrott-area shallows (the most pomaaling section of the river).

Project effects

Under current operations, the Claytor Project gahedoes not affect wading or shore-based
fishing during the summer recreation season. Byrafjpng a “run of the river” regime during this
period, flow changes essentially mimic natural 8owAnglers may need to pay attention to
natural changes, but they aren’t Project-inducBuhce 1990, about 71 days or 39% percent of
the 184 day recreation season had flows below Z;80(@.3 feet) which provides better shore- or
wading-based angling.

The relatively few shore-based anglers who fiswiinter, however, may experience some safety
issues (when fluctuations are large and fast) asidfishing opportunity during periods when
flows are dropping (and success is poor). Whendlose to 6,000 and 8,000 cfs levels from 750
cfs, some anglers report observing increased dahdgurbidity, which are also likely to
decrease angling quality.

Float-based angling
Activity description

Based on a 2002 creel survey, about 57% of NewrRinglers (downstream of Claytor
Lake) fish from boats (VDGIF, 2008), and a subsg&hmpiroportion of these boaters use non-
motorized craft such as canoes and rafts.

The 2002 survey suggests the proportion of bodatsuse non-motorized craft ranges from
41% (Parrott to Ripplemead) to 30% (Ripplemead lenGyn) to 9% (Claytor Dam to
Whitethorne).

Group sizes typically range from 1 to 6 peoplehwitmedian size of 2 (VDIGF, 2008).
Based on interviews, the most popular float-fishsegments include:

Whitethorne to McCoy Falls (Parrott area)
Eggleston to Pembroke

Pembroke to Ripplemead

Ripplemead to Bluff City

Narrows to Rich Creek
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Similar to shore-based anglers, float-based anfperss their effort on areas with “good
structure” but they will also target “grassy bed# 'few will anchor at specific locations, but
more often they simply drift or “eddy out” at suita locations, or the boat operator may hold
against the current by rowing or paddling whileeotheople in the boat fish. It appears
uncommon for anglers to get out of their craftish fle.g., wade), but this occasionally
occurs (particularly in the Parrott area).

As with shore-based anglers, most target smallmbasis (97% based on creel surveys
conducted in 2002 and 2007; VDGIF 2008), but them@so some interest (particularly in
winter) in the river's trophy musky fishery.

The 2002 creel survey suggests that only about 6dfglers are guided or use livery craft in
the segment between Parrott and Ripplemead (VD2B63). 2007 data from access point
surveys suggest similar rates from Claytor Dam totihorne and Bluff City to Glen Lyn,
with about 3% using guides and 2% renting boatse fbving survey from Parrott to
Ripplemead showed about 2% used guides and 2%lrbotds. Most boat rentals are
canoes, which might be used for fishing or scemis t(see below). However, all major
guided fishing operations (e.g., Tangent, New RArgler, Canoe the New, New River
Fishing) primarily use rafts.

Float anglers use a variety of lures and baitslpirining gear with artificial lures is probably
more common. Smallmouth anglers are active cagtedsmost use spinners, plugs, or
plastic worms designed to sink a few feet belowstinace (fewer focus on “top casting”).
Musky anglers use substantially larger lures ot. bai

Most float anglers do not keep fish (probably lden 5%); most guides require their clients
to practice only “catch and release” fishing.

Unlike shore-based fishing, considerable float-dasshing may occur outside the
“recreation season” (April 15 to October 15), anbstantial use can begin as early as March
and continue into mid-November. March and Apré aonsidered very high quality fishing
months.

Flow-dependent attributes

Boatability. Sufficient flows to travel downstream with a minimuwf “hits” (when a boat
makes contact with rocks in the channel but do¢d@ocome stuck) and “stops” is important
for float anglers. Higher flows also allow themetocess a greater diversity of fishable water
(while lower flows force them to stay in the dedpd®annel). Boaters may be willing to line
their boats (get out to increase its buoyancy amndegit with a rope) through a few shallow
ledge areas (e.g., in the Radford reach, at Ardeaddd, or near Parrott).

Water clarity and lack of debris in the waterAs with shore anglers, float-based anglers
report problems with grass and other debris intater at higher flows (see previous
discussion).

Fish activity levels and fishing succes#s with shore anglers, float-based anglers report
concern about fishing success when flows drop affeeak. Float guides are particularly
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attuned to likely flows and fluctuations (via gagesd they try to choose segments and
times that are likely to have steady or slowlynggsflows.

Rate of travel. Float-based anglers tend to fish short segmdrteaiver (3 to 5 miles per
day) which would be easy to complete in a few hatirgsven the lowest historical flows.
However, they also want to maximize their time ffigg) and lower flows may provide rates
of travel that are so slow that they will chooseise shorter segments.

Gage calibration

Float-based anglers appear to pay closer attetttion-line gages than shore-based anglers.
Many also appear aware of general flow levels bickag the weather or landmarks along
the reaches they fish.

During creel surveys in 2007, 36% of the angletsriutewed at launches near Radford or
from Ripplemead to Glen Lyn reported that “flow ogas from Claytor Dam affect their
decision to fish the river...every time, often, omsdimes.” In addition, 71% reported that
such flows affect their fishing success. Takemtogr, these data suggest boating anglers
(float and powerboat) care about flow changesféower let such information determine if
they will take a trip.

Flow ranges and tolerance for fluctuations

Among the anglers “calibrated” to the Radford gatj#) cfs (1.7 feet) is tHewest
acceptable flowfor most segments (and corresponds to the mini@laytor release except
during extended droughts). However, some angépert taking trips at lower flows on
some segments, particularly downstream of Egglestean at historically low flows (about
700 cfs or 1.65 feet).

In contrast, some anglers report that the shallovessh (Whitethorne to Parrott) may
require 1,600 to 2,000 cfs (2.1 to 2.3 feet) tothathout becoming grounded. During
fieldwork, a guided trip (using rafts) ran that semt at about 950 cfs (1.8 feet); during the
pre-trip interview, the guide said he expectedrte the rafts through some rock bars/ledges,
but the quality of fishing still produced a goonbir

The highest acceptable flowfor float-fishing appear to be about 6,000 cf8000 cfs (3.4

to 3.8 feet), although most anglers prefer lowewi. Many interviewees (not just anglers)
report relatively high turbidity and debris levelsove 8,800 cfs (4.0 feet), as well as
substantial velocities that would make fishing mdiféicult. The amount of debris and
turbidity may also depend upon how recently a lapgek has occurred (fluctuations after a
recent larger peak may be less turbid).

Optimal flowsfor most float-anglers are from about 1,300 cf4,&00 cfs (2.0 to 3.0 feet),
although others prefer slightly less (3,000 cf@ arfeet) at the high end of this range. These
flows provide good boatability and access to fisdatmter, good rates of travel, and
generally do not introduce substantial turbiditpl@ss flows have not peaked recently).

Few float-based anglers were able to identify aipeacceptable flow fluctuation range
None reported problems with the 300 to 400 cfstflatons caused by the Little River
Project in summer, but some fall/winter anglersorepcheduling trips to avoid declining
flows after Claytor Dam peaking events (this isgibke by watching the Radford gage and
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estimating flow “arrival times” downstream). Amotigpse who fish this season, few support
the largest fluctuations, and most support fewgsdeith peaking, a more restricted
fluctuation range, more ramping, or better inforio@iabout when peaks will occur at
different locations.

Project effects

Under current operations, the Claytor Project gahedoes not affect floating-based fishing
during the summer recreation season. By operatiingn of the river” regime during this period,
flow changes essentially mimic natural flows. Aarglmay need to pay attention to natural
changes, but they aren't Project-induced. Sin@®18bout 175 days or 95 percent of the 184
day recreation season had flows in the acceptablger(700 to 8,000 cfs) and about 117 days or
64% percent in the optimal range (1,300 to 4,580. cf

Floating-based anglers who fish in fall/winter enpace decreased quality fishing due to
relatively common Project-induced flow fluctuationhe specific flows are unlikely to create
unacceptable conditions by themselves, but thegenitom a base level about 750 cfs to 6,000
and 8,000 cfs may increase debris and turbiditst,tans decreasing angling quality. According
to some anglers, the return from these higher fimnsase levels (decreasing flows) also reduces
catch rates.

Powerboat-based angling
Activity description

Based on a 2002 creel survey, 57% of New Rivereasddownstream of Claytor Lake) fish
from boats (VDGIF, 2008), and a majority use mated craft. The 2002 survey suggests the
proportion of boaters that use powerboats is 91kty{Gr Dam to Whitethorne); 59%

(Parrott to Ripplemead); and 70% (Ripplemead tanGia).

Based on interviews, most powerboats are 14 tmabflat-hulled jonboats powered by 25 to
60 horsepower engines (rated 20 to 40 hp if thee gt drives). Based on the 2002 creel
survey, about 41% of the powerboats upstream oféfarne had jet-drives; downstream,
jets were more rare (11% from Whitethorne to Ripmad; 16% from Ripplemead to Glen
Lyn). Interviews suggest the proportion of jetvds has probably increased since 2002; creel
survey information from 2007 suggests about 37%oafts using launches from Claytor to
Whitthorne and from Bluff City to Glen Lyn had jétives. From the roving survey between
Parrott and Ripplemead, about 18% had jet drives.

Based on interviews, the most popular powerboatdaus at Whitethorne, but substantial
numbers of powerboaters use Claytor Dam Landingll&(s Landing, Peppers Ferry,
Eggleston, Pembroke, Ripplemead, Bluff City, andhRCreek.

Most powerboat anglers use a relatively short segwiethe river from the launch where

they started; few take long trips that cover maiilgsn Three rapids are rarely navigated by
powerboaters (Arsenal Falls or Monkey Shoals, McEalys, and Narrows Falls), which
effectively divide the river. At lower flows, senad other rapids or riffle-ledges may also
keep powerboaters to localized segments. The nHajaches and areas they access include:

Radford launches: Claytor Dam to Highway 11 (atouatiles).
Pepper’'s Ferry: Downstream to Arsenal Falls (al2dbitmiles).
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Whitethorne: Parrott Shoals to Arsenal Falls (alfonriles; the most reliable segment).
Berton Road/Eggleston/Pembroke: Berton Road to Reml{about 5 miles).

Bluff City: Downstream toward Narrows (about 3 rajle

Narrows Landing/Rich Creek: short segments (leas &hmile each).

Glen Lyn: Upstream only (about 2 miles).

As with other types of anglers, most target smalithdass (particularly in summer), but
there is considerable interest (particularly it #&ld winter) in the New River’s trophy
musky fishery. Few powerboat anglers appear tquided.

Powerboat anglers targeting smallmouth bass fisiniiar ways as float anglers — focusing
effort on areas with “good structure” (rock ledgewl riffles) or “grass beds.” Some
powerboaters anchor at specific locations, but roften they simply drift or intermittently
use small electric trolling engines to hold in therent or fish suitable locations. It is
uncommon for anglers to get out of their boat ¢t fie.g., wade). Powerboat anglers use
similar tackle and techniques discussed for fleegdal anglers (mostly spinning gear and
active casting to depths of a few feet).

Musky fishing is different. Some anglers often paggs and cast actively, although others
troll, or use live bait and bobbers. Musky arestdarably larger than smallmouth; an
average musky may be 35 inches long and weigh 13 fwounds but the new Virginia state
record from the New River was 45 pounds (the fisls waught upstream of Whitethorne in
the Arsenal segment). Musky have a reputationadsbenging fish to catch (“the fish of
10,000 casts”), which contrasts sharply with NeweRismallmouth bass catch rates of 1.5 to
2.0 fish per hour (VGDIF, 2008). Even the mostlelimusky anglers average no more than
one musky landed per day (the best day reporteByss same avid angler reported
sometimes going 4 to 5 trips between musky strikes)

Like float-based fishing, considerable powerbasitifig use occurs outside the “recreation
season” (April 15 to October 15). Musky fishingogpular from November through March,
particularly from the Whitethorne launch.

Based on interviews, as many as 10 to 15 boatslamgigh from Whitethorne on some
summer weekend days. In fall/winter, use is gdiyel@aver, but some nice weather
weekends in February and March may attract 8 tpalerboats.

Flow-dependent attributes

Boatability. Sufficient flows to travel on the river with a mmum of “hits” (when a boat
makes contact with rocks in the channel but doé¢d@oome stuck) and “stops” (when a boat
makes contact and becomes grounded) is importapbfeerboat anglers. Higher flows
allow them to access a greater diversity of fishatdter (while lower flows force them to
stay in the deepest channel). The consequendegting rocks are much greater for a
powerboat (e.g., a damaged engine or hull) thaatifig craft.

Water clarity and lack of debris in the waterAs with other anglers, powerboat anglers
report problems with grass and other debris intater at higher flows (see previous
discussion).
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Mooring/anchoring effects. Moored or anchored powerboats can be left “highdmd (by
fast-dropping flows) or “swamped” (by fast-risingws).

Fish activity levels and fishing succes#s with other anglers, powerboat anglers report
concerns over fishing success during declining §i@fter a fluctuation peak.

Gage calibration

Although some powerboat anglers pay attention ggegamost appear to track general flow
levels by watching the weather or landmarks alteg¢aches they fish. Flow levels dictate
how far powerboat anglers will travel up or doweatm from a launch; if conditions are too
low, they generally constrain fishing to a shogegment.

As discussed with float-based anglers, the 200&| siervey showed that over a third (36%)
of the float or powerboat anglers interviewed antzhes near Radford or from Ripplemead
to Glen Lyn reported that “flow changes from Clayiiam affect their decision to fish the
river...every time, often, or sometimes.” In additi@1% reported that such flows affect
their fishing success. Taken together, thesesiajgest boating anglers (float and
powerboat) care about flow changes, but fewer laseifformation to decide whether to go.

Flow ranges and tolerance for fluctuations

Among the anglers “calibrated” to the Radford gad®ut 1,000 cfs (1.9 feet) is tlmvest
acceptable flonfor most commonly used powerboat segments. Horyveters report that it
is always possible to use some launches (partlgifdhitethorne and Pembroke) at even the
lowest historical flows (about 700 cfs or 1.65 Jeefthese low flows simply limit the

distance powerboats can travel from the launch.

During fieldwork at about 950 cfs (1.8 feet) on Sepnear Bluff City, one powerboater (with
an atypical lake bass boat with a large prop engmas limited to a few hundred yards of
river, but still felt it was worthwhile to have hi®at in the river. At similar flow levels on
Sep 17, several jetboats operated by agency st@fftakeholders were able to travel
upstream from Whitethorne to the base of Arsenli$ Eabout six miles). However,
operators with less experience or heavier boatddgdt out of their boats and line them
through shallow ledge areas at these flows (whietewelearly “marginal”).

The highest acceptable flowfor powerboat fishing are similar to those forafidishing and
appear to be about 6,000 cfs to 8,000 cfs (3.48de®t). Although these higher flows

provide substantially greater access to the rieepbwerboats, they are also accompanied by
more turbidity and debris that can affect fishiaghniques.

Optimal flowsfor most powerboat anglers appear to be from aB@&@0 to 6,000 cfs (2.5 to
3.4 feet). These flows provide good boatabilitg ancess to fishable water, allow passage
through all but the three largest rapids, and gdiyedo not create substantial turbidity.

Few powerboat anglers were able to identify a dipeacceptable flow fluctuation range
None reported problems with the 300 to 400 cfstflations caused by the Little River
Project in summer, but anglers who fish outsider¢fueeation season try to avoid periods of
steep rising or falling flows from Claytor peakingarge changes in flows during the course

Page 20 Flows and Recreation on the New River, Virginia
January 2009



Claytor Hydroelectric Project — FERC No. 739

of the trip may affect fish activity (decreasinghing success), leave a powerboat angler
“stranded” behind a ledge or rapid as water lededp, and leave an anchored boat “high and
dry” or “swamped” (if the operator is not payindgeaition). Most expressed interest in fewer
days of peaking, a more restricted fluctuation eamgore ramping, or better information
about when peaks will occur at different locations.

Project effects

Under current operations, the Claytor Project gahyedoes not affect powerboat fishing during
the summer recreation season. The “run of the"rregime during this period mimics natural
flows. Anglers may need to pay attention to ndtfloav changes, but they aren’'t Project-
induced. Since 1990, about 162 days or 88 peafe¢ht 184 day recreation season had flows in
the acceptable range (1,000 to 7,000 cfs) and atfodays or 39 percent in the optimal range
(2,500 to 6,000 cfs).

In contrast, powerboat anglers may be affectedrbjet-induced flow fluctuations in the fall /
winter season. The existing minimum flow in win(@s0 cfs) is too low for extensive powerboat
navigation, and that level is provided more ofteamtwould naturally occur (to allow for peaking
at other times). In addition, fluctuations canmdstl” powerboaters, rising flows may increase
debris and turbidity (which decrease fishing susjeand some anglers report that dropping
flows also decrease catch rates.

Tubing
Activity description
Most tubing activity is focused at three locations:

Bissett Park to Radford University in Radford. Mamivate tubers (including some who
use air cushions or similar “water toys”) and avgte tubing concession (Tangent) offer
opportunities on this two-mile reach (although $hotrips are possible). This reachis a
“lazy” float, with no rapids or significant ledgés negotiate.

McCoy Falls. Many private tubers and a largeriglmoncession (New River Junction)
provide opportunities on a % to ¥ mile reach. Taech has a slow broad approach to
McCoy Falls and then offers multiple “higher intéyistubing runs through slots in the
river-wide bar, as well as many large rocks to bliom, swim near, and generally float
among.

Pembroke. Occasional private tubers and a smalduwconcession (New River’s Edge);
part of a multi-activity camp/resort) provide oppmities on a roughly ¥ mile reach
(from Pembroke to the camp). The reach offers aflaat with one riffle with faster
velocities.

New River Junction tubing use dwarfs use at otheations. The operator has several
hundred tubes for rent, and operates an integeghground, day use parking, store,
picnicking area, and shuttles (using as many asdolool buses on busy days).

New River Junction’s owner estimates that 95% bfudling use at McCoy Falls parks at or
otherwise uses his facilities (there are two priipgrone at the “put-in” and a shuttle pick up
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location at the Falls). Tubing (rentals and shsitlis available from 11 am to 6 pm most
summer days (depending upon flows, see below).

Tubing is nearly always a summer activity. Althbugater temperatures may be acceptable
to hardy users as early as April or as late asligcionost use is concentrated between late
May and mid-September. Daily New River Junctioirig rentals run from Memorial Day
through Labor Day and most weekends in May andeSeiper.

Tubers generally do not wear Personal Floatatiovides (PFDs), although New River
Junction requires them for children and non-swinsnagrall flows, and for adults at higher
flows.

Flow-dependent attributes

Tube-ability. Tubers need sufficient flows to tube downstreanmaitminimum of “hits”

(when a person or their tube makes contact witksdit continues downstream) and “stops”
(when they become “stuck” and require tubers tfi slg@ight or get out of the tube to
continue). Low flows may constrain where tubems ga or increase the chances of injury.
Tubers may tolerate more hits and stops, or evexilbeg to walk their tubes through some
shallow ledge areas (e.g., the approach to McCdg)Fas long as there are other parts of the
float with deeper water.

Rate of travel. Tubers tend to float short segments of the tilkkat can be completed in an
hour or less. However, at lower flows, some ofglmver parts of the river may be “too
lazy.”

Tubing challenge and safety (McCoy onlyA few tubers (especially college students at
McCoy) may be focused on the challenging aspectistifig through some of the larger
hydraulics at the falls. High quality trips requinough flow to create hydraulics that make
route options interesting but not unsafe. A paliumys at McCoy Falls (placed by New
River Junction) identify the safest route throulgd tapids, and the concessioner requires
children and non-swimmers (at all flows) and ad(dtshigher flows) to stay between the
buoys.

Aesthetics. Tubers appreciate good water clarity and wouldgeresf tube at flows that do not
have substantial debris, turbidity, or algae blogatisof which may be affected by flows).

Gage calibration

Few tubers pay any attention to online gages,Hmitbncessioners that rent tubes are
calibrated to flow levels. Inthe case of New Rivanction, there is a “green-yellow-red
light” system that associates flows with specitialienge and safety recommendations for
dealing with McCoy Falls (see below).

Flow ranges and tolerance for fluctuations

For all three locations, tHewest acceptable floior tubing is probably equivalent to the
lowest historical flows, 700 cfs or 1.65 feet. WHihese flows are near-marginal, there
appears to be sufficient water to float tubes thtoat least part of the common tubing
reaches.
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The highest acceptable flowfor tubing at Radford and Pembrokare probably near 6,000
cfs (3.4 feet), when turbidity and debris may diisimaesthetics, while making the rate of
travel too fast for a “lazy float.”

The highest acceptable flowfor tubing at McCoy Fallsare 4,500 cfs (3.0 feet), the flow
when New River Junction stops renting tubes. Hidlloavs create substantial safety
concerns (one hydraulic, named “Christmas Holgdadicularly treacherous). At slightly
lower flows about 3,700 cfs or 2.8 feet), the “g&lllight” warning from the concessioner
requires tubers to run the falls between the buayd,he posts an employee at the falls to
encourage compliance. Children and non-swimmeraksio not allowed to run the falls at
those levels, and all tubers are encouraged to RiEBS.

Optimal flows for Radford and Pembrok&nge from about 1,000 cfs to 3,000 cfs (1.9 to 2.7
feet). These flows provide few hits or stops, godd rates of travel, without creating
substantial hydraulics likely to capsize tubers.

Optimal flows for McCoy Fallsrange from about 1,600 cfs to 2,600 cfs (2.1 tof@es).
Compared to other tubing areas, slightly highewfiare required at the low end of this range
because the approach to McCoy is shallow and wilgghtly lower flows at the high end of
this range are needed to minimize the power ohtlazaulics at the falls itself. In this

optimal range, there are several route optionsrérgge in difficulty and potential for “hits”

in the “chutes.”

McCoy Falls fieldwork on Saturday Sep 13 alloweskearchers to assess tubing opportunities
in this optimal range at an estimated 1,800 cf8 {@et). Although the approach to the falls
produced some “hits” or “stops” for tubers that stadhe wrong route, it was easy to float to
the falls. At the falls, there were multiple rowgtions with “clean” runs (and a few that

were rockier). Even poorly executed runs by yoongnskilled tubers resulted in few
problems aside from capsized tubes (with tuberglgiglimbing back on). Some tubers
appear to enjoy the challenge of staying on tubesigh hydraulics or trying to direct the
hard-to-steer craft into appropriate slots. Otlprefer the approach to the falls, relaxing in
tubes, or using their tubes to reach mid-chanrglth@n sunbathing or swimming in those
areas.

Because tubing nearly always occurs in summer itbars are “run of river,” tubers were
not able to identify a specifacceptable flow fluctuation range Neither tubers nor the
concessioners reported noticing 300 to 400 cfddatons caused by the Little River Project
in summer (in most cases, a late afternoon LithleRrelease will reach McCoy at night
when no one is tubing).

Before the late 1980s, Claytor was sometimes opéifat a peaking project in summer,
which may have created some tubing and swimmingrdszat McCoy Falls. The falls had a
“free-for-all” scene during that era (more collegadents, fewer families, more drinking, less
organized parking, no shuttles, and more littemy] this may have contributed to safety
problems. However, several interviewees recallegvdings (or near-drownings) in this era
and suggested that fluctuations may have beentalnging factor. All expressed interest in
maintaining peak-free flow regimes in prime tubpegiods.
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Project effects

Under current operations, the Claytor Project gahedoes not affect tubing during the summer
recreation season, with the “run of the river’ mgimimicking natural flows. Tubers (or
concessions) pay attention to natural flow chanigesthey aren’t Project-induced. Using

McCoy Falls tubing ranges, about 148 days or 8teyerof the 184 day recreation season since
1990 had flows in the acceptable range (700 to0,3fut only about 52 days or 28 percent in the
optimal range (1,600 to 2,600 cfs).

One potential exception to this conclusion relateecreational boating releases for whitewater
boating competitions that have been provided byadaghian (voluntarily) in April or May in
recent years (see discussion below). These releakizh have sometimes reached 5,200 cfs
(3.2 feet), may “shut down” New River Junction tadpion the days these are provided, although
the demand for tubing in spring is weather-depend®m warm and sunny days, tubing
opportunities would be foregone at these highetamater boating flows; on cool or inclement
weather days, few tubers are likely to be intekgtaising the area in any case. Natural flows
can also be relatively high during this month, aochetimes Appalachian actually reduces flows
to provide whitewater levels; this would not adedysaffect tubing (natural flows would have
been too high in any case).

Scenic floating
Activity description

Most scenic floating occurs in canoes and recreatikayaks, although a few people use
other craft such as rafts, fish-cats, and whitemegaks.

There are several popular scenic float trips:

Riverview Park / Bissett Park to Peppers Ferryis Bhto 8 mile reach (depending upon
put-in) offers a leisurely paced float with a faffles to negotiate. There is a livery
concession in Bissett Park. A few floaters mayetakt at Radford University. There are
no named rapids, but there is one notable Clalssfilé just upstream of the Peppers
Ferry Bridge, which occasionally creates problearddss skilled boaters.

Peppers Ferry to Whitethorne. This 8.5 mile reaabels through the Radford Army
Ammunition Plant (the Arsenal) which warns boatggainst trespassing on the shore.
There is a notable Class Il rapid (a 1 to 2 foopdollowed by a larger 3 to 4 foot ledge)
called Arsenal Falls. Many canoers portage ortliig on river right. Aside from this
rapid, the reach is lower gradient with a few effl Development levels are relatively
low, with the exception of several guard towerpjeline crossing, and a water
diversion wing dam (just upstream from Arsenal $all

Whitethorne to McCoy Falls. This 6.5 mile reaclhis widest and shallowest on the
river and features several river-wide shoals ao#t tiars. Gradient is low so the pace of
the river is slow. McCoy Falls use is addresseateutubing and whitewater boating
below.

Eggleston to Pembroke/Ripplemead. This 6 to 9 migech (depending upon put-in or
take-out) is among the two most popular on therriveoffers deep pools, long runs, and
a few Class I-1l riffles, and outstanding scenengliding a few limestone cliffs that rise
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a few hundred feet above the river). Although theeea few homes in sight from the
river, as well as larger recreational “camp” depetents at Eggleston and Pembroke,
this segment feels relatively remote.

Pembroke/Ripplemead to Bluff City. This 8 to 11emeach (depending upon the put-in)
is the other very popular scenic floating readhaldo has several rapids, deeper areas,
and good views of surrounding hill country. Thare several named rapids, including
Class Il Pembroke chute, Class Il Quarry Rapidas€ll Railroad Rapids, Class |I
Horseshoe Falls, Class Il Scott's Rapid, Clas$ [Clendennin Shoals, and Class Il Bluff
City Wave. Development levels are low.

Narrows to Rich Creek / Glen Lyn. This 8 to 10eniéach (depending upon put-in and
take-out) is less often used because it has a mjbway (route 460) along it (in
addition to the two trains, which run the lengthlud study area). There is one notable
rapid, the Class Ill Narrows Falls, which is lesesgliently run by canoes or non-
whitewater kayakers. The rest of the reach hasvaiffles and many long runs.

Based on interviews, scenic floating occurs yeandg but use is relatively light outside the
April to October recreation season (particularlycBmber and January). The highest use
period is between Memorial Day and Labor Day. €hera distinct weekend/weekday use
pattern.

Most floaters congregate in small family groups83db 6, although medium-sized (6 to 12
people) “organized” groups (e.g., university clubsrporate groups, boy scouts) also take
these trips.

County recreation programs also use the river,(Mgntgomery County Parks and
Recreation) for outdoor programming. Some of theps focus on canoeing or kayaking
instruction, while others focus on simply providimgtdoor recreation opportunities for
citizens.

Some scenic trips are fully guided (accompanied lgyide), and many boaters rent canoes
or kayaks (there are at least three larger liveiéth dozens of boats), and two other
companies rent a smaller number of boats).

Flow-dependent attributes

Boatability. Sufficient flows to travel downstream with a minimwof “hits” (when a boat
makes contact with rocks in the channel but coesndownstream) and “stops” (when a boat
becomes grounded) is important for floaters. Hidlmwvs also provide more route options
and require less attention to route finding, whichmportant for less skilled boaters.

Most New River canoes and kayaks require deptlstof8 inches to pass over an obstacle
(although this depends on boat size and load). evédd flows tend to provide multiple

routes down the river even for relatively unskillezhters. At low flows, it is more
challenging to avoid hitting rocks or becoming &ton rock bars or ledges. A deeper part of
the channel (the “thalweg”) may remain boatable,users need skill “reading water” and
controlling their boats to find and stay in it. dame riffles, there may not be a boatable
channel at low flows.
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Some boaters may be willing to “line” their boaget(out of the boat to increase its buoyancy
and guide it with a rope) through shallow ledgeaarée.qg., the series of bars in the Radford
reach, Arsenal Falls, or near Parrott), but mostldiprefer a “clean” trip. Informal
discussion from focus groups and interviews sugiest‘tolerances” for hits, stops, and
“poat drags” (where you do have to get out of yiooat to pull it off a shoal) appear similar

to those assessed in other studies. In geneatets appear willing to tolerate about 20 to
40 hits, 3 to 5 stops, and 1 to 2 drags per dayrbdfoatability is considered unacceptable,
but any of these problems diminishes quality.

Boatability also includes “paddle-hits” as boateee “normal” strokes. Even if a boat can
float in six to eight inches of water, normal paxldtrokes require 14 to 18 inches. When the
water is too shallow, paddlers use sweeping strokégush-off strokes” to propel the boat;
either technique is awkward and inefficient. Oauaal paddle-hits are normal, but over long
stretches they become tedious and erode boatirigyqua

Rate of travel. Floaters are interested in making steady progtess river, preferring flows
that do not require full time paddling to keep oreasonable schedule. Interviewees reported
that flows (and related current speeds) sometirfiestahe need to paddle harder / longer to
keep on a trip schedule. They also recognizedhtpertance of having time to stop at
attractions (e.g. picnicking areas, swimming hotedishing areas) along the river. On some
segments (those with lower gradients and more shdalver flows provide rates of travel

that limit the time boaters would have for thosavées.

Boating challenge and safetyMany floaters are interested in the challengingeatpof
canoeing or kayaking through various Class I-lidapeven as they may not be skilled
whitewater boaters. High quality trips require egb flow to create hydraulics that make
route options interesting but not unsafe. Manetsc floaters” don't own whitewater craft
or possess specialized whitewater skills, and ardogused on this component of trips.
Most New River rapids are only Class | or |l, thepd to be spaced far apart, and more
interesting hydraulics only occur at relatively nigpws (often outside the summer season).
Flows for whitewater boating at specific locati@are discussed separately below.

Aesthetics.Scenic floating includes an aesthetic componeik,céher studies have shown
that many boaters consider this among the mostri@pbattributes of a trip (Whittaker &
Shelby 2008). The flow-aesthetics literature setgyél) riverside recreational opportunities
are enhanced by the aesthetics of moving water (&ebal., 1990); (2) flows have
significant effects on overall scenic evaluatioBeogvn and Daniel, 1991); and (3) recreation
users can often specify aesthetic evaluationsoef fevels (Land and Water Associates,
1992; Shelby, Whittaker and Ellingham, 1993; Shelhg Whittaker, 2002).

While a review of river aesthetics research is beythe scope of this report, very low and
very high flows are generally rated lower than roedflows (Land and Water Associates,
1992; Shelby et al., 1992). Issues at low flowsally include an exposed channel perimeter,
stagnation, and the absence of visually-interestimgents and rapids. Low flow aesthetic
issues could be important on the New River, whedgéds and shoals may become exposed at
lower flows, or algae blooms may be exacerbatelbwyflows. High flows may also be an
issue, as water clarity and the amount of debriscgier flows may make the water less
aesthetic.
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Gage calibration

Some scenic floaters pay close attention to ondages, especially trip leaders (e.g.,
recreation program instructors, canoe club leaddatshers appear aware of general flow
levels by watching the weather or landmarks altvegéaches they float. During the
recreation season, this “high-medium-low” levepeodcision is probably sufficient to assess
whether flows will provide acceptable or optimahdiions.

Other floaters may be even less sensitive to floesause they use the two reaches
(Eggleston to Ripplemead and Ripplemead to Bluf§)Givhere the river narrows, has
generally greater depths, and appears boatableatke lowest historical flows. If flow
levels don't affect the ability to take a trip, thas less incentive to become calibrated to a
gage and develop correlations between flows anditons.

Most interviewees that pay attention to gages faruthe Radford gage, although few had
well-developed ideas about how long Radford floasetto reach specific downstream
segments (“arrival times”). One exception was miviia Tech woman’s canoe group, which
keeps a log of trips and flows. For some loweeritrips, they also reference the Glen Lyn
gage instead of Radford (which is probably moreueate for trips below Ripplemead).

Flow ranges and tolerance for fluctuations

There is some diversity among acceptable and opftiovaranges for different segments, as
summarized in Table 1. In general, these flow esrgpply professional judgment to interview,
focus group, and fieldwork findings. The flow rasgassume use of canoes, kayaks, and (to a
lesser degree) rafts. Comments suggest key fattiatrénfluenced flow ranges.

Because scenic floaters generally conduct théivigcin summer when flows are “run of river,”
most have not developed tolerancesaoeeptable flow fluctuations None reported noticing the
300 to 400 cfs fluctuations caused by the LittleaRiProject in summer (although in most cases,
a late afternoon release doesn't reach the moral@ogcenic floating reaches below McCoy
Falls until the following day, and these short peake more attenuated downstream).

There are relatively few scenic floaters who ugeriber in fall / winter season, but those who do
may experience more noticeable flow fluctuations éxpect that even less skilled boaters would
notice 1.0 to 1.5 foot changes). Rising flows léely to enhance trips in comparison to base
levels (which are acceptable but not optimal onyrsrenic floating reaches), but dropping flows
would probably decrease trip quality. In genesaknic floaters would probably support slightly
higher winter base flows, fewer daily fluctuatioemaller fluctuation ranges, more ramping to
attenuate the rate of change, or improved informnatibout likely flows (to plan trips and
segments to avoid the largest changes).

Project effects

Under current operations, the Claytor Project gahedoes not affect scenic floating during the
summer recreation season. The “run of the rivegime during this period mimics natural flows.
Floaters need to pay attention to natural flow glesnbut they aren’t Project-induced. Since
1990, about 178 days or 97 percent of the recreagason had flows in the acceptable range
(700 to 10,000) and about 71 days or 39 percere wethe optimal range (2,500 to 6,000 cfs) for
the most popular segments (Eggleston to RippleraeddRipplemead to Bluff City). On the
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shallowest reach (Whitethorne to McCoy Falls),dbeeptable range is available about 130 days
or 71 percent of the 184 day recreation season.

In contrast, the few scenic floaters that takestiipthe fall/winter season may be affected by
Project-induced flow fluctuations. The existingnmium flow in winter (750 cfs) is marginal for
the two reaches above Whitethorne, and that lsvyelavided more often than would naturally
occur (to allow for peaking at other times). Id#idn, peaking may create flows that are too
challenging for some less skilled boaters (ifses above 6,000 cfs), or affect the level of debris
and turbidity, thus diminishing the aestheticshef water.
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Table 1. Acceptable and optimal flow ranges for “senic floating” on various reaches.
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Whitewater boating
Activity description

There are only a few widely spaced challengingdsjoin the New River in Virginia that

offer whitewater boating opportunities. Howevelass IlI-IV McCoy Falls (and nearby
rapids) offers exceptional “playboating” opportigst that attract regional and sometimes
nationally renowned paddlers. Most whitewater bsapaddle kayaks (usually play boats or
squirt boats rather than downriver models) andlaimgraft (e.g., C-1s, open whitewater
canoes). There are also a few other rapids teategularly used by whitewater boaters (e.g.,
Pepper's Ferry riffle, Bluff City wave, Narrows Il

Most whitewater boaters take “locational playbagitiar “park and surf” trips (where boaters
put-in and take-out at the same location, usingesdalt the rapid to repeatedly “play” in
specific features) rather than “down river” tripghere boaters travel from one launch to
another).

Whitewater use at McCoy Falls (including the led@@ut a ¥4 mile downstream) dwarfs
locational boating use at other rapids. This CI&d¥ rapid has several important
whitewater features, including one well-known “rotiéole (“Ender Hole"), where national
freestyle competitions were held in the past (sdev). Another hydraulic (“Christmas
Hole") is less commonly used but can be a dangbo#ters boating in other nearby features
(it has strong hydraulics that can retain a batt fiext Christmas™]).

When flows are optimal, whitewater boaters focusising specific hydraulics to execute
maneuvers (e.g., enders, pop-ups, spins, cartwlawidoops). At lower flows, more
acrobatic moves may not be possible, so the folaiits $o simpler activities such as surfing
small waves, practicing eddy turns, and “splattiog™grinding” rocks (riding onto or
moving along the many large boulders).

A ledge downstream of the main drops at McCoy effbe best “squirtboat” feature.
Squirtboats are low displacement craft with shagakges than regular playboating kayaks;
their signature maneuvers involve crossing stratityknes and sinking part or all of the
boat, then rotating under water with the current.

At very low flows, there may be few hydraulics stgeenough (or pools deep enough) to
accomplish more complex whitewater moves. Someewlaiter paddlers still boat on these
days, but they primarily focus on flat water marensv(e.g., stalls and “flat wheels” —
flatwater cartwheels) or exercise (just paddlinguad the area, while moving across the river
or up and down the rapid’s stair-step “levels”).

Based on interviews, whitewater use occurs yeaneplout it is highly flow-dependent.
During the second half of the recreation seasdar(about June), higher flows needed for
good whitewater occur only following substantiatural rain events. From about November
through April, higher “optimal” flows are more like but peaking fluctuation patterns may
be difficult to predict and use.

Given a choice, boaters would prefer whitewatewfbovailability in summer when
temperatures are warmer, but kayaking apparel allovaters to stay warm and dry in
relatively cool water and air temperatures. Entistkayakers will paddle even at near
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freezing conditions, which means whitewater boatinghe New River is available
essentially year-round.

Most whitewater paddlers use the river for 2 t@8rtsessions, with higher use common on
weekends and weekdays “after work.” Many boateesih Blacksburg or Radford, both
about a half-hour from McCoy Falls.

Most whitewater paddlers boat the river in smadiugrs (typically 2 to 4), although others
will paddle solo or group up with other paddler®arrival. Playboating is often a social
activity, as boaters share conversation while wgith eddies for a “turn” in whitewater
features.

A few organized groups utilize the whitewater at®dy for competitions or instructional
classes (e.g., Radford University, Virginia Teald &ontgomery County all have outdoor
programs and occasional kayaking classes). Vagfeich is considered a “hot bed” for
freestyle kayakers (and occasionally slalom padjlleecause of the close proximity of
McCoy Falls, and it has attracted several natignatognized paddlers.

A national playboating or freestyle kayaking conitimat, the New River Rodeo, was held at
McCoy Falls from 1987 to 2001. Atits peak in thee 1990s, the competition drew over 130
participants per year, but the event was discoatrafter sponsorship for the national rodeo
tour (of which the competition was a part) collajpsén 2004, a new event, the New River
Kayak Squirt Gathering, was developed and has beleinannually since. These events have
fewer participants (usually about 30) and focus@uirtboating. However, like the New
River Rodeo, the event attracts some national atedriational boaters and has national
sponsorship. These events have generally occurigril (the national rodeo events) or
mid- to late-May (more recent squirtboating events)

Flow-dependent attributes

Boatability or the ability to negotiate the playboating aretheut (unintentionally) hitting
the channel bottom or becoming “stopped” is a fumeliatal requirement. When “low flow
boating” for exercise, a few “hits” might be accage, but boaters prefer to navigate each
drop without becoming grounded.

Whitewater challenge and plaig the other fundamental requirement for playbsate

Boaters expect rapids to provide sharp eddy liclesnges in current direction, holes and
waves, and boulders to avoid or use for maneuvfsitewater challenge may vary for
“advanced” vs. “intermediate” opportunities; therf@r will have more powerful holes and
larger waves, greater retention in holes, smahédrlass stable eddies, more powerful
differentials at eddy lines, and faster currentesize Whitewater play refers to the ability of
boaters to use specific whitewater features to ¢e@preestyle or squirtboat maneuvers; it
includes the availability of play features themsgslvas well as access to features from nearby
eddies (“good eddy service”).

Whitewater safetys a related issue to challenge. More difficyititaulics may create safety
concerns, and certain flows may create specifietgdiazards (e.g., Christmas Hole).
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Gage calibration

Whitewater boaters are highly calibrated to flowsha Radford gage, and have generally
worked out how long it takes for flows at the gageeach McCoy Falls. Boaters have
informally requested and received specific reledsewhitewater competitions and have
finely tuned those requests to enhance specifiestyld boating.

Flow ranges and tolerance for fluctuations

Kayakers can negotiate this rapid even at histlyit@v flows (about 700 cfs or 1.65 feet), but
these offer no whitewater features. From abouttdd800 cfs (1.65 to 2.2 feet), it is better
understood as an area for tubing / swimming / waleey. These ammarginal “exercise-only”
flows for whitewater boaters.

From about 1,800 to 4,500 cfs (2.2 to 3.0 feetyentiydraulic features begin to appear, and
boaters can find places to surf, execute “rock ragvend practice eddy turns. These are good
flows for exercise, offerinffechnical” whitewater boating. Several kayakers were present
during fieldwork on Sep 13 at about 2000 cfs (2&t), one of the few days in summer 2008 with
higher flows. However, few were able to do mormtkurf Ender Hole, and many appeared to
hit rocks when they tried pop-ups or more complexes.

“Standard” whitewater opportunitiedegin about 4,500 cfs (3.0) and continue throumiua

6,600 cfs (3.5 feet). Ender Hole and ChristmasHmlth develop good retention and eddy
service in this range, allowing opportunities forakers to execute many freestyle maneuvers.
Optimal flowsare from about 5,300 to 6,600 cfs (3.2 to 3.5)fe€he Project’s voluntary release
target during the 1987-2001 freestyle competitimpgears to have been about 5,700 to 6,200 cfs
(3.3 or 3.4 feet). Current rodeo boaters appepréater slightly higher flows (about 6,600 cfs or
3.5 feet).

From 6,500 cfs through 9,000 cfs (3.5 to 4.0 fah®,falls transitions to ‘dig water” boating
opportunity, with less definition, notable retention in Chnists Hole, and larger and more
powerful hydraulics that require higher skill lesellt is more difficult to “eddy hop” across the
rapid at these levels, and there is less eddycmeatimost features. By 13,000 cfs (5.0 feet), the
classic whitewater features are washed out, althgogne large holes and waves remain for
downriver boaters. Considerable turbidity and defincluding logs) are likely to be in the river
at these flows.

The primary squirtboat feature used in recent $@athering event is part of the ledge about a ¥4
mile downstream of the falls (just below “the isd&non river left. This feature becomes
acceptableabout 2,200 cfs (2.4 feet), witptimal flowsfrom 3,300 through 5,200 cfs (2.7 to 3.2
feet). More complex squirtboating maneuvers (érgystery moves, where the entire kayak and
paddler are submerged and rotate underwater) ashpe toward the high end of this range.

This small surfing wave directly across from thefBICity launch isacceptablegrom 1,300 to
6,000 cfs (2.0 to 3.4 feet), with tleptimal flow about 2,500 cfs (2.5 feet). At higher flows, the
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wave “washes out.” During fieldwork on Sep 14 lapat 1,000 cfs (1.9 feet), the wave was
formed and offered some surfing, but lacked sdfitpower, retention, and depth for more
challenging maneuvers.

This Class Il rapid has two distinct drops and eanteresting surf hydraulics, but appears less
commonly used by locational whitewater boatersis Tépid probably provideacceptable
playboating from about 1,300 to 6,000 cfs (2.0.tbfget), with aroptimal rangefrom about
2,500 to 3,000 cfs (2.5 to 2.7 feet). This offefisalance of good definition (distinct playboating
features) and power. At higher flows, this steeppid has strong hydraulics, but poor eddy
service. In early spring, accretion from Walkee€k can provide sufficient flow to “turn this
on” even flows evident from the Radford gage aeltav (and boaters have to estimate those
times by studying differences between the Radfowdtl @len Lyn gages).

! nn#

This small rapid has some “park and play” from al#600 cfs to 4,500 cfs (2.5 to 3.0 feet). At
higher flows, some large whirlpools produce somdrilapating opportunity (4,500 to 6,000 cfs;
3.0 to 3.5 feet), but the playboating featuresveashed out. At flows lower than 2,500 cfs (2.5),
it provides mainly “exercise” opportunities.

$

Whitewater boating is one recreation opportunigt ttean be substantially enhanced by daily
peaking that occurs in the fall / winter seasompeaks potentially provide much higher flows
than the daily average for a short period of tirsawever, this can only occur if peaks are at the
right level, predictable, and timed to reach Mc@&@yis (or other rapids) at times when boaters
can use them. Current patterns often produce high@& optimal flows (boaters prefer 5,000
instead of the 6,000 to 8,000 flows of most peak&ly commonly arrive at McCoy just after
dark, and boaters have to guess from previous hydphis whether peaks will be repeated on the
day they go boating. Peaks are also less frequerdlided on weekends (when more boaters
can use them).

Project effects

Under current operations, the Claytor Project gahedoes not affect whitewater boating during
the summer recreation season. The “run of the"rregime during this period mimics natural
flows. Boaters need to pay attention to natuakfthanges, but they aren’t Project-induced.
Since 1990, about 116 days or 63 percent of thedd§4ecreation season had flows in the
acceptable range at McCoy for technical, standartjg water boating (1,800 to 9,000 cfs or 2.2
to 4.0 feet) but only about 18 days or 10 percaarevin the standard optimal range (4,500 to
6,600 cfs).

In the fall/winter season, whitewater boating ishgably available more often with peaking
regimes than would occur with “run of river” regimeut the irregular timing and magnitude of
some peaking sometimes make those opportunitiisutiffor many boaters to use. A more
complex analysis (outside the scope of this ref@mecessary to more precisely define the
number of days affected by peaking fluctuationthis season.
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Other recreation uses and issues
Swimming

Swimming is a common recreation activity on the Neften occurring in conjunction with
tubing or scenic boating. In other cases, swimmnsna primary activity.

Swimming can occur in many places on the rivertheite are a few locations where
swimming opportunities are more obvious. Seveypérswings in Radford, Eggleston, and
near Pembroke indicate popular swimming locatiassjo some private docks or trails from
homes or camps near Whitethorne/McCoy, EgglestemidPoke, Ripplemead, Pearisburg,
and Rich Creek / Glen Lyn. Swimming is also lik&dyoccur at various public access sites
(e.g., Peppers Ferry, Whitethorne, Parrott, Mc@&igplemead, and Bluff City). Boaters
noted that some boaters and walk-in users switapitls such as Horseshoe Falls
(Ripplemead to Bluff City segment) or the beaclobethe cliffs near Eggleston.

Flow-related issues for swimming focus on depthsifftes and pools for “swim passage”
and diving, low velocities in pools to prevent peais for less strong swimmers, and warm
water temperatures. Warmer temperatures for swigngenerally occur from mid-May
through September, although use is highest inHteetprime summer months.

Fieldwork and discussions with swimmers suggegdtgbad swimming areas provide a mix
of pools and lower gradient runs with nearby beachg& few swimming areas have very
deep pools that may be attractions for snorkeleesen scuba enthusiasts. Two well known
pools include Peppers Ferry and near the Egglediffs) where depths are reported to
exceed 70 feet.

Swimmers do not appear calibrated to gage flowsdiohahot identify specific acceptable
flows or fluctuation tolerances.

Fieldwork, interviews, and findings from other skealsuggest different sites respond
differently to changes in flows. For example, psités are likely to be usable from the
lowest historical flows up to several thousand dfscontrast, currents in higher gradient
areas (e.g., Horseshoe Falls), may become toddfastvimming as flows approach 2,000 to
3,000 cfs.

At very low flows, some locations may appear stagmaad could be less inviting for
swimmers, particularly when algae blooms occursummer 2008, which had the lowest
flows on record, algae blooms in the low gradiestlp near Eggleston prevented swimming
use for nearly a month and a half (the algae sohalfel could not be avoided). Flows from a
late-August rain event (over 13,000 cfs) flushesl dlgae out, restoring better conditions for
the rest of the summer and fall.

Taken together, information suggests that flowsiftostorical base flows to about 3,000 cfs
(2.7 feet) offer the best swimming conditions astriocations, although specific sites may
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be usable outside this range. Flows high enougindeide technical whitewater at McCoy
Falls are probably too high for swimming amongiieks at that location, although a few
swimming areas would remain (especially the “beath¢the shuttle bus pick-up and just
below the falls on river right).

Project effects are minimized during the time whefimming occurs, and are unlikely to be
noticeable to most swimmers. There is very lgtd@mming in fall /winter when peaking
occurs, so fluctuations are not an issue for swirsme

Powerboat-based hunting

Waterfowl hunting from powerboats also occurs @aNew River. Popular duck and geese
hunting locations include mid-channel islands ddveam of Interstate 81 near Radford, the
Whitethorne area, Ripplemead to Bluff City, and detkeam of Glen Lyn (outside the study
area).

Most hunters appear to use similar powerboats (gataiboats, often with jet drives) to
those described for powerboat anglers, but othegsuse canoes or rafts.

Boat-based hunting occurs in the fall and wint€here are typically two short seasons for
ducks and geese, with an extension of the geesersedepending upon estimated harvest.
In 2008, seasons were from Nov 18 to Dec 2 andDeclan 27. The extension of the
second season for geese has averaged about 70 dagent years.

Use levels during the short hunting seasons cageglksummer angling use levels, with as
many as 8 to 10 boats in some popular segments ifeay Whitethorne), each with 2 to 3
hunters.

Many hunters set out decoys for different speacidtch are anchored in slower water. New
River hunters appear to target Canada geese, dwglknd other duck species.

Flow needs and tolerances for flow fluctuationsfowerboat hunters are probably similar to
those described for fall / winter powerboat anglassboth activities occur during the peaking
season and have similar repercussions regardirggacc

One issue during the peaking season is that minitmase flows may limit access to short
segments of the river. A higher base flow woulcréase the length of segments accessible
from certain popular launches.

Another issue includes being “stranded” up or ddmasn of a shoals when the water drops,
preventing a boat from returning to a launch oredalke (they may have to wait several
hours for the water to rise again). Unlike in suenna powerboater may be less tolerant of
having to get out of the boat to line it thoughaads because the water is much colder.

A final issue concerns decoys (which are set byanaeg them to the bottom) may be
dislocated or ineffectively placed if the waterdéehanges too swiftly.
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Non-traditional powerboat use

Personal watercraft (PWCs, also known as jetskid)mersonal hovercraft occasionally use the
river. PWCs generally require more water tharpibiverboats described above, while hovercraft
can travel across water and land, and require rasshwater. Neither use is common nor likely
to become popular on the New. PWCs tend to see os® on lakes and wide, deeper rivers with
nearby beaches, while hovercraft remain a “novedtgft in most of the country (Whittaker,
2008).

Other issues

In the course of interviewing recreation usersesavother recreation issues were discussed with
tangential relationships to flows, including:

Railroad debris. Railroad tracks are present on both sides ofitlee along much of the study
area. Several recreation users were concerned dbbus and/or maintenance materials that
may be left by railroad workers, which through @vosor flooding may enter the river channel
and become boating hazards or sources of pollutgased on interviews, the railroad has
occasionally been responsive to these concerngutue cooperation in keeping materials out of
the floodplain (or removing materials that haveridwheir way into the river) may be warranted.

Arsenal use restrictions.The New River runs through the middle of a US Ammymunition

facility (the Arsenal), which has occasionally @ddshe segment to boating. The Arsenal reach is
a popular fishing area for powerboats from Whitetlkoand many floaters also use the segment,
so maintaining public access is important for masgrs. The Arsenal also warns boaters not to
trespass onto the base (i.e., leave the river)stMosenal boaters are not interested in fishing
from the bank, but some floaters may want to linpartage around Arsenal Falls (or regroup
after capsizing). Currently, this is technicallggal.

Ecotourism potential. The New River appears to have some unique bioticmunities that may
have long-term potential as “ecotourism” attraction otherwise may deserve management
attention for biodiversity reasons. At least eighidemic species” (those not found elsewhere)
are also found in the New, and are expected teatifed on a poster being developed by Than
Hitt at the US Fish and Wildlife Service. Includedthese are the bigmouth chub, the
Appalachia darter, and the candy darter. Therlatsembles a “tropical” fish in appearance, and
may become sought after by highly specialized “figtichers” who presumably would seek them
while diving or snorkeling. Other studies durimdjcensing address habitat and temperature
needs for these or related aquatic species; tleegnantioned here because some interviewees
have noted the connection between high qualityeg@n and biological diversity.

Integrating information

This final section begins with a summary of oppoities and flow ranges, then discusses
potential management implications (most of whiclolwe trade-offs within recreation or
between recreation, power generation, or otheuress). The goal is to suggest “protection,
mitigation, and enhancement” (PM&E) options, notdoommend specific management actions.
Those decisions will be made by the Project Licensellaborative work groups with agencies
and stakeholders, and FERC through the Intergiatethsing Process.

When possible, we have also suggested potentialgelsato recreation use levels if various
management actions were to occur. These potemstathanges are speculative. Estimates of
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potential use are always challenging and depenaany variables, including weather, flows,
activity trends, demographic shifts, travel cogtiatles (e.g., cost of gas), and the development
or availability of competing recreation opportuesi

Summary of opportunities and flows

Table 2 summarizes acceptable and optimal flowsherecreation opportunities discussed in
this report; Figures 7 and 8 illustrate the acdaptélight blue) and optimal (dark blue) ranges for
each. The table provides flow (in cfs) and stagdeet) at the Radford gage.

The table and figures show how recreation oppdiembccupy different “niches” in the
hydrograph. Some opportunities overlap but otheesdistinct, so there are trade-offs in
choosing different flow regimes.

Table 2. Acceptable and optimal flow ranges for “senic floating” on various reaches.
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shore & wading-based fishing 700 _ 3,000

Float-based fishing 700

8,000

Powerboat-based fishing 1,000

8,000

Scenic floating

Scenic floating
Scenic floating
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CFS at Radford

Figure 7. Acceptable (light blue) and optimal (dak blue) flow ranges for fishing and scenic floating

Tubing at McCoy Falls | 700 [N 4500
Tubing elsewhere | 700 _ 6,000
Swimming | 700 || I 3o
McCoy whitewater -- "technical” 1,800 [ 4,500
McCoy whitewater -- "standard" 4,500 [V s
McCoy whitewater -- "big water" 6,600 _ 9,000
VicCoy whitewater -- squirtboating 2,200 T .00
Peppers Ferry whitewater 2,500 _ 6,000
Bluff City whitewater 1300 DT 6000
Narrows whitewater 6,000 | | |
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CFS at Radford

Figure 8. Acceptable (light blue) and optimal flow(dark blue)
ranges for tubing, swimming, and whitewater.
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Management implications

Considering recreation opportunities, flow rangessonality, the river's natural hydrograph,
current Project operations, and suggestions frakesiblders, the report developed several
management options for improving recreation. Norjty is implied by the order given below.

Improved flow information

Several types of recreation users are calibratgddges and use flow information to decide when
and where to take trips. However, a recurring dampis that real-time Radford flow
information is (1) complicated to use because fiédintial flow arrival times at downstream
locations; and (2) not available in advance of @afpam releases (Radford records them about
two hours after they have occurred).

Information about “flow arrival timing.” Experienced recreation users have developed
estimates of flow arrival times at downstream lama. However, there is considerable
uncertainty about flow travel time among thesenaatibts. The utility has calculated “flow
arrival times” and could publicize them to help tsskeecome better informed. Figures 9 and 10
summarize this information, showing how long itéakor a peak to travel downstream given
different “starting” base flows (Figure 9 showsvieatimes from the dam, while Figure 10 shows
travel times from the Radford gage [which is oe])n

Even this information can be complex to use (useg have to make several calculations based
on the places and times they will be during thgxt Improved information could generate
“predictive hydrographs” for downstream locatiorséd on the real-time flows at Radford,
which could be put on the internet (the primary wagst users get flow information).

Developing a computer program to produce such lgrdphs is possible, but complicated.

Forecasting flows vs. reporting real-time releasdsigures 9 and 10 (next page) provide useful
information for users who take trips downstreanmfi@adford. Travel times range from 6 to 20
hours to key locations, but many users have lofganning horizons” and want more advance
notice. For local users interested in a short kengesession, an afternoon of tubing, or an after-
work fishing excursion, information that forecafitsvs 6 to 8 hours ahead may be sufficient.
For less local users or longer trips, forecaststtwibree days ahead are more reasonable. For
kayaking competitions, forecasts weeks in advanea@eded.

From a utility perspective, there are two challenfyg improving flow forecasts. First,
forecasting signals power generation plans, whiaii affect market prices. Second, forecasting
may commit to a peaking schedule that constraimsaMility to follow power demand (which

may change).

Improved flow information is most critical for usesthe fall/winter peaking season, the time
when the utility is most interested in peaking iitelty. During the Apr to Oct recreation season,
flow changes are more predictable because thelyssex on precipitation, can be tracked via
weather forecasts, and upstream gages (e.qg., Ailliso

In general, flow information is unlikely to substiatly increase use levels for any specific
activity. It is more likely to help users choosipg to segments and times with higher quality
conditions, rather than attract many new users widwen't already interested in the river. The
one exception might be whitewater boaters, who daylecifically try to time trips to McCoy
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Falls during times when optimal whitewater flowsrgr@available (and similarly would avoid
unacceptable flows).

Hours for peak to reach location
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Higher minimum base flows

Higher base flows could improve recreation oppatiesy but not in the Apr to Oct recreation
season when they already follow inflows. During fall/winter season, raising the minimum
flow from 750 cfs to 1,000 cfs (1.9 feet) would irope scenic floating from Whitethorne to
McCoy, and powerboat fishing on several segmelfithe minimum flow was raised to 1,300
cfs, some whitewater playboating opportunities dalso benefit (but not whitewater at McCoy
Falls, which requires considerably higher flows).

A higher minimum flow in fall / winter would constin peaking, improving recreation
opportunities where high fluctuations diminish diya{primarily fishing). It is possible that
higher minimum flows or decreased fluctuations wioalso produce biophysical benefits. Taken
together, this might encourage slightly higher Itergn angler use levels on the river, but this
winter use is currently low to moderate, and weaithdikely to be a more significant constraint
on participation.

From the utility perspective, higher minimum floasconstrained fluctuations reduce peaking
capacity when demand and revenues are highestfoldgone revenues depend on complex
calculations that consider the new minimum flowsiet of year, Project inflows, and electricity
markets.

Modified magnitude, duration, or frequency of peaks

Leaving base flows unchanged, it is possible toifpade magnitude, duration, or number of
peaks. Again, this applies only in the fall / vdntassuming the Apr to Oct recreation season
remains a “run of the river’ regime. This coulel done three different ways.

First, one could reduce (or eliminate) the numidedays with “double peaks.” Two daily peaks
make it more difficult for recreation users to fiadegment with steady flows at a preferred
level.Second, one could limit the range of flucitiat(e.g., 2,000, 4,000, or 6,000 cfs) instead of
the currente factolimit of 9,250 (10,000 cfs capacity minus 750 gf®imum flow). This
reduces the largest fluctuations, and it is likelyproduce more fall / winter days with optimal
fishing and whitewater. This type of limit stillaws four-turbine generation (8,000 cfs or
higher), but only with higher inflow.

Third, one could limit fluctuation limit as a pertage of infows. For example, if inflows are
about 4,000 cfs, fluctuations might be constraittei0% above and below that level (2,000 to
6,000 cfs). There is nothing “magic” about 50%gHar or lower percentages could be
considered to meet various resource objectives.

There are other ways of constraining fluctuationpesks, but any of these diminish peaking and
demand-following flexibility. To make sense, sumbdifications should substantially improve
recreation and other resources.

It is challenging to estimate whether these paténtiodifications would affect use levels.
Depending upon the modifications, they are morelyiko increase the frequency of trips from
users who are already regular river users ratlaar dttract substantial new use. Weather is
probably still the most important factor constrampeaking season use.
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Peak timing

It is also possible to modify the timing of fallfuter peaks so that optimal flows are provided at
key locations (e.g., McCoy Falls), at preferredetinfe.g., weekday afternoons, weekends at mid-
day), or for particular activities (e.g., to preté&lling flows from affecting fishing).

Kayakers have noticed that winter peaks often araivMcCoy just after sunset (5 to 6 pm). If
they arrive two to four hours earlier, kayakerslddake advantage of them and reaches
downstream of McCoy would also have steady optfioals for anglers through most of the day.
Kayakers would be interested in these flows ondaythey could occur, but having them
scheduled on one or more days per week would atmach higher use levels. Preferred week
days would be Tuesdays, Wednesdays, or Thursdatystanget flows available at McCoy Falls
from about 1 to 5 pm. Although speculative, betw&0 and 30 additional kayakers per day
might be expected to be attracted by regularly étifnboating flows at McCoy (this is based
upon the typical numbers of boaters using thisuleadr similar popular playboating areas when
flows are “in.”

A second timing scenario could provide rising @asty flows in fishing reaches during the day
(particularly on weekends) in the fall/winter seasdote: these two timing scenarios are
probably not compatible on the same day.

Ramping or “shaped” hydrographs

Claytor Dam hydrographs tend to have little to amping when peaks are released. Although
the pool below the dam attenuates auto-cycledseseat winter minimum and common Apr to
Oct recreation season flow levels, it does not apfe“smooth out” sustained peaks at higher
levels (e.g, peaks at 4,000, 6,000 or 8,000 cFéere may be recreation benefits to peaks that
rise or fall more slowly, allowing users to adjtsichanges. Although biophysical impacts of
peaking flows are outside the scope of this ref@m are being considered in other studies),
several interviewees noted other concerns:

High fluctuations may put moisture higher up thekbfor short durations each day,
exacerbating freeze-thaw erosion.

Peaks may create unnatural feeding patterns asd@al structures as fish become
habituated to even-sized daily peaks (rather tlagiable and less frequent peaks from
storms).

Daily high flows may loosen and transport more éebuch as aquatic vegetation from the
channel, which may affect fish habitat or decrahsecffectiveness of fishing techniques.

Special event flows

Whitewater boaters are interested in formalizimqgetsal releases” for competitions. However,
providing optimal whitewater flows (which are redatly high) can conflict with tubing or
swimming, depending upon timing. In warm yearbets begin using McCoy Falls on weekends
in May, the same time when squirtboating competgibave been held the past few years
(generally the third weekend in May). Becauss itdt possible to provide optimal playboating
and tubing simultaneously, negotiation may be reassto choose dates (or times of day) for
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whitewater flows. If the whitewater competitiontime spring remains focused on squirtboating,
ideal flows of 3,000 to 3,300 cfs (2.7 feet) qtilbvide acceptable tubing. If the competition
returns to a focus on playboating, higher flowsra@eessary and they are likely to eliminate
tubing during those whitewater releases.

Some anglers have also objected to higher Apfilay flows for whitewater competitions
because they occur during a sensitive spawninggéor smallmouth bass. It is outside the
scope of this report to assess biological impaotist spawning (a fisheries study is addressing
these questions). However, other hydroelectrigepte have sometimes “shaped” releases to
mimic natural storm events (moderate rises follolwga more gradual falling limb) which still
provide whitewater. In April and May, the traditel whitewater competition period, natural
high flow events in the optimal range are commamtimes flows must be “held back” to
reach target levels). Use levels at New Rivertevimter boating competitions have numbered
over 100 in the past, but more recent events htrgcted about one-third to one-half of this
number.

A summer downriver boating race, part of the stateulCommonwealth Games, has been held in
July or August in previous years (apparently neamiroke). Higher-than-normal releases have
not been provided for this event, but could be estgd in the future. For example, even if base
flows were about 1,000 cfs, a 3-hour release d®¢Fs (2.5 feet) using Claytor reservoir storage
could be “recovered” over a few days with slightyer base flows after the event. Such a
release would improve tubing at McCoy (dependingrufiming), and anglers could be
forewarned to avoid the decreasing flows (which meduce fishing success).

Scheduled summer whitewater flows

Whitewater boaters are also interested in scheduhdigwater releases at McCoy in summer,
although they recognize that this means modifyhegdurrent run-of-river regime and there may
be insufficient inflow to provide these flows dugidrier times. Because average daily flows in
summer are usually lower than preferred whitewlatesls, the concept is to reduce flows for a
day or two before and/or after a scheduled relesagbat a higher whitewater release could be
provided with less than 1 foot change in Claytdkddevels (the current summer minimum
reservoir fluctuation).

One option (from Rick Showalter, the kayak compmtibrganizer) recommends a single late
afternoon / early evening of scheduled flows at lg®alls per week during the recreational
season (April to October). The release could oocua Tuesday, Wednesday, or Thursday.
Target releases would be 5,300 cfs (3.2 feet) amestays and 6, 200 cfs (3.4 feet) on others.
The timing would produce flows at McCoy from abéuib 9 pm. This would minimize conflicts
with most tubers (for which these flows are tochhjdbecause New River Junction does not rent
tubes after 6 pm. However, tubers would probablyehto be off the river by about 4 pm if high
flows arrived by 5 pm. Such a release would affactanglers on the segments above the falls
(because the “pulse” would travel through thosehea earlier in the day).

If feasible, a reliable summer whitewater releaslkkely to attract more boaters than peaking
season timing flows (because the weather is betigfewer other whitewater opportunities are
available on other rivers). Although speculat&e many as 20 to 60 boaters might try to utilize
such flows per day (with the higher number moreliikf the timing were on weekends). The
number of tubers that might be displaced by sughertiflows depends on whenter they are
above 4,500 cfs (3.0 feet).
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Reduce “slightly too high” flows for tubing in summ er

A similar manipulation of summer flows could oc¢arenhance tubing opportunities at McCoy
Falls by reducing flows that are slightly too hifgh tubing. When run-of-river summer flows in
a wetter period remain between about 4,500 to 6¢8903.0 and 3.5 feet) for several days, it
might be possible to “hold back” some flows to pdava slightly lower level at McCoy Falls in
the middle of the day (when tubing us is highe§i)r example, one option (suggested by Dave
Mundy at New River Junction) might lower the releas below 4,500 cfs (3.0 feet) to provide
good tubing for about five hours from noon to 5 pirwould also provide higher flows for
whitewater before and after these times (to enthatiethe daily average and Claytor Lake levels
are maintained). This option also affects fisramgl scenic boating, producing dropping flows in
the Radford to McCoy reach in morning, and in theQdy to Pembroke reach in the afternoon.
This manipulation might increase tubing opportesitior dozens if not hundreds of tubers per
day, depending upon the length of time that fload previously been “too high.” In the wet
summer of 2003, the tubing concession at McCoy al@sed for weeks on end because of flows
too high.

Fall drawdown releases

An annual Claytor Lake drawdown in November alldwsneowners to repair docks and
shoreline erosion. These higher-than-usual flosddcbe “shaped” to improve recreation
opportunities. Some options include improved whitter, higher base flows for powerboat
fishing, or extended peaks to minimize droppingiime fishing reaches (e.g., near
Whitethorne). These are probably “power generatieutral” options, but they may require more
operational effort and extend reservoir drawdowmeti

Occasional summer pulse flows

The algae blooms of 2008 diminished swimming faswtka month before a rainstorm flushed
them out. Intimes of drought, an “artificial petsmay achieve the same purpose. For example,
during a three week “drought” in mid-summer wheawi drop near 700 cfs, a single two-hour
pulse of 3,000 cfs might prove helpful. Timed ayiately, this could also provide a short
period of higher quality powerboating, scenic flngt and whitewater (without eliminating
tubing). Afterwards, it may take up to four dayslightly lower base flows (650 instead of 700
cfs) to return Claytor Lake to full pond and 708 bhase flow.

An “adaptive management” approach to this optianld@ssess its success and impacts through
“experiments.” They are unlikely to substantiatigrease recreation use (with the exception of
swimming), but they might improve the quality dps that are taken. If this release is
contemplated, it should probably be coordinatedh Wie 400 cfs release from the Little River
Project that occurs on most summer days. AlthdCiglgtor and Little River are operated by two
separate utilities, there appear to be some opptiesi to coordinate releases to achieve
recreation or natural resource benefits.

Other recreation mitigation

Finally, although outside the scope of this repaterviewees mentioned several other recreation
management issues. The following list is proviftedcompleteness.

Ripplemead launches and pull-outs (except for ¢semtly improved park at the end of that
road) have a “free-for-all” character and have Yandalism (e.g., damage to boaters’ cars).
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Clean-up efforts, parking organization via signd bBrushing, and more frequent patrolling
might reduce these problems.

Despite tubing concession management at McCoy,Radlee is still considerable non-
concession use of the area, with litter and parkinofplems. Improved signage, boundaries
between public and private land, litter pick-upd g@trolling might reduce problems or
conflicts in this area.

Some boat ramps do not work for powerboats orenst very low flows. Extending
concrete may work in some locations, but in otlibeschannel cross section is a limiting
factor.

Bluff City and Peppers Ferry launches are “inforhaaid could be improved with concrete
ramps, some signs and litter patrols.
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Appendices

A. Field Schedule and Notes
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Focus Group Notes (Tue., Sep. 16, 2008)

Playboating:
McCoy is the most important location.
Biut there are other locations: Bluff City wave A1Reppers upstream, Narrow Falls

McCoy Falls:

Key features: “Ender Hole” (used) and “Xmas Holeiofe often avoided)
3.0 to 3.5 acceptable for full rodeo use

3.2 to 3.3 optimal for full rodeo use

Boat sizes have changed since rodeo started iy @@sl
Use Radford gage to time trips
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1.8 to 2.2 technical
3.0 to 3.5 standard (with 3.2 to 3.3 optimal)

Big water from 3.5 and higher
No park and play at big water — no eddy service

Bluff City Wave is best at 2.5, but okay down t@ 2and up to 3.5 (and maybe higher)
But wave washes out at 3.5

McCoy is world class training when flows are in Vpdddling team
Narrows: 2.51t0 2.6 is best

Not as big a draw.

Walker creek accretion can make it urn...

114 bridge has whirlpools at high water; best atfde
Otherwise it is just a “training” area.

Scenic boating

114 to McCoy is the most critical (shallowest) eac

Not used for instruction. Only works at highenim

Acceptable from 2.0 but best above 2.3 to 2.5.

This is to get through the rock bars cleanly; mglars may go at lower and be willing to drag.

Bissett to Arsenal is similar to Parrott (has s@hellow bars, but not as many)

Tolerances for hits stops drags — some discussion.
Similar tolerances to other studies: 30 to 50 Bity 5 stops, 1 to 2 drags

McCoy to Eggleston — 1.8 is marginal, 2.0 is acablet, 2.2 is optimal.

Ripplemead to Bluff — 4.0 is too high for less idl paddlers. But good diagonal waves at
refrigerator rock, elsewhere. Becomes almost éewdaiter trip at higher flows.

Narrows to Glen Lyn needs a little more water fettér quality than Eggleston to Bluff City and
is not as popular. But otherwise probably similar.

Tubing
Fine up to 3.05 at McCoy
Enjoyable even at 1.8, but best about 2.3 to 2.5

Multiple runs in slots at better water levels.
If water is lower, tubers do fewer runs and spewdentime “hanging out” than tubing.
Locals also bring tubes (not everyone uses corm@ssi

Fish-floating

Aug 23 flow in bass pontoon boats was acceptaki@divoptimal.
Need 2.0 or more for better.
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Flow planning issues

6 to 8 hours from Radford to McCoy.

People need longer planning horizons to utilize.
Special event releases need longer planning haizon
Need forecasts, not just timing arrival information

Other potential management options

Look for stopping points in hydrographsy. be able to give us optimal flows in winter (for
whitewater)

Everyone recognizes that it is run of river in suanm
Can't drop reservoir more than 2 feet in summer.

But...any possibility of algae bloom flushes in wammnths?
Integrate flow regimes with other values — geomolpgy, habitat flows.

Winter flux often arrives at McCoy at dark — anyanbe to get it released 2 hours earlier?
Want it 2 hours before sundown.

Time this to miss main tubing period in day (eveough this is unlikely to occur in summer,
because the project does not control releasesimsu).

Formalize play and squirt flows.
Downriver race releases might be requested in surfeuald be short).

Current special flows for squirt competition is 3vdek in may.
Sometimes need to hold back watether times, need an extra release.
It’s the normal time of year for high flows.

Access issues

We like what is there now, although there mighsbene opportunities to “settle” with a few

landowners (get easements).

Make Ripplemead more formal and organize — morkipgylaw enforcement to prevent car
clouting, clean-up fires, deal with drunks.

Some launches have a need for better trailer ramps.

McCoy has some conflicts between tubes, privatergjtboaters, angelrs — just a congested
place.
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B. Interviewees and general interview questions
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Phone Interview Example Questions
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C. Additional Hydrology Information

The following hydrographs are provided for additibbackground. The first provides the flow —
stage conversion curve for the Radford USGS gageo(4.0 feet); the remainder show mean
daily flows for “example” wet, dry, and average yeédentified in the second graph below).
Note that mean daily flows do not show daily vaoiat which can be large during the fall/winter
peaking season (Oct 16 to April 14). A final graghlows historical peak flows (ever).
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Claytor Hydroelectric Project FERC No. 739

Mean daily flows in a recent "average" year (1995)
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Claytor Hydroelectric Project — FERC No. 739

Mean daily flows in a recent "very wet" year (2003)
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Claytor Hydroelectric Project FERC No. 739

Mean daily flows in a recent "very dry" year (2001)
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Period of record maximums and the 5% exceedance
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