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Management Plan for the Norris Tailwater Trout Fishery (2008-2013)

I. Goal

The Tennessee Wildlife Resources Agency (TWRA) seeks to enhance the quality of trout
angling opportunities available to the variety of anglers who fish the Clinch River downstream of
Norris Dam (the Norris Tailwater). Quality trout angling opportunities typically involve a greater
potential to catch quality-sized fish (i.e., >14 inches), thus management will focus on this outcome.
This basic goal was developed with public input and remains unchanged from the previous

management plan (Habera et al. 2002).

II. Objectives

To meet the management goal for the Norris Tailwater, TWRA will continue to provide
hatchery-supported fisheries for rainbow and brown trout capable of sustaining at least the recent
levels of angling pressure (22,000-26,000 trips/year during 1996-2005; Bettoli 2006). Beginning on 1
March 2008, the primary management strategy features an angling regulation change to a 14-20 inch
protected length range (PLR) or “slot limit” for all trout. The daily creel limit will remain at 7 fish,
one of which may exceed 20 inches. This regulation applies to the tailwater from Norris Dam

downstream to the Highway 61 Bridge (including tributaries) and includes no gear or bait restrictions.

The primary objective for meeting the management goal will be to increase the electrofishing
catch rate for 14-20 inch trout (as determined by annual monitoring). Currently, the catch rate for
these fish is 3.5 fish/h. Prior to 2008, the five highest catch rates for 14-20 inch trout averaged 28
fish/h; therefore, a mean catch rate of >28 fish/h during 2011-2013 will be considered attainment of
the management goal and validation of the PLR. This would correspond to an eight-fold increase in
the current rate. The catch rate for 14-20 inch trout from all 11 previous samples averaged 19 fish/h;

therefore, a mean catch rate of 19-27 fish/h during 2011-2013 will be considered evidence that the



PLR could potentially achieve the management goal and its continuation is warranted for another
term. A mean catch rate below 19 fish/h during 2011-2013 will indicate that the PLR has been
ineffective. An additional objective will be to establish a minor brook trout fishery in the Norris
Tailwater producing an electrofishing catch rate (as determined by annual monitoring) of at least 5

fish/h by 2013.

III. Background

Norris Dam impounds the Clinch River in Anderson County, forming 34,213-acre Norris
Reservoir. Hypolimnetic discharges created coldwater habitat and rainbow trout were stocked in the
tailwater shortly after completion of the dam in 1936 (Tarzwell 1939). The Tennessee Game and Fish
Commission stocked trout during 1950-1970 and managed the river as a year-round fishery (Swink
1983). Because chronic low dissolved oxygen levels and a lack of minimum flow limited
development of the trout fishery (Boles 1980; Yeager et al.1987), TVA began a Reservoir Release
Improvements Program (TVA 1980) to address these problems. Dissolved oxygen concentrations
were improved initially by fitting the turbines with a hub baffle system (Yeager et al. 1987). Later
(1995 and 1996), both turbines were replaced with a more efficient autoventing system (Scott et al.
1996), which maintains dissolved oxygen around 6 parts per million (6 mg/L). A minimum flow of
200 /s (cfs) was established in 1984 and has been maintained since then by a re-regulation weir
located about 2 miles downstream of the dam (Yeager et al. 1987). The weir was upgraded in 1995 to

increase its holding capacity and improve public access (Bettoli and Bohm 1997).

Improvements in dissolved oxygen and minimum flows have increased the abundance and
distribution of benthic invertebrates, as well as trout carrying capacity and trout condition (Yeager et
al. 1987; Scott et al. 1996). The Norris Tailwater currently supports a 14-mile fishery for rainbow
and brown trout before entering Melton Hill Reservoir. Management includes annual stocking of

both fingerling (~4-5 inch) and adult (9-12 inch) trout. Bettoli and Bohm (1997) documented a small



amount of natural reproduction by rainbow trout, but recruitment to the tailwater fishery was
considered to be minimal. Some of this natural reproduction comes from Clear Creek, which large
rainbow trout enter to spawn each winter. Clear Creek is closed to fishing from December 1 through

March 31 each year to protect spawning fish.

As the Norris Tailwater trout fishery improved through better water quality and quantity
(flow), it gained increased popularity among trout anglers, especially those seeking large trout. The
current state-record brown trout, weighing 28.75 1b., was caught in the tailwater in 1988. In response
to pressure from a stakeholder group, the Tennessee Wildlife Resources Commission (TWRC)
established a 3.8-mile “quality zone” between Cane Creek and the mouth of Llewellyn Island in 1993.
Regulations in the quality zone prohibited the use of natural bait and included a 2-fish creel limit and
a 14-inch minimum size limit (Bivens et al. 1995). Another stakeholder group was dissatisfied with
this change and the controversy led to a modification of the quality zone regulations in 1994. The
quality zone and its special regulations were eliminated in 1995. Statewide trout angling regulations

(7-fish creel limit, no bait or size restrictions) have applied to the entire tailwater since then.

A management plan for the Norris Tailwater trout fishery was developed, publicly approved,
and implemented in 2002 (Habera et al. 2002). The primary strategy of that plan was to increase
fingerling stocking rates, as stocking rates during the 1990s may not have been maximizing the
tailwater’s potential (given water quality and flow improvements). These supplemental fingerlings
(100,000 rainbow and 100,000 brown trout) were produced at the Eagle Bend Hatchery but, because
of constraints at the hatchery, could only be grown to ~2 inches. The plan’s basic objectives were to
produce 25% increases in electrofishing catch rates for trout >7 inches, >14 inches, and >18 inches by
2005-2006. Although some of these objectives were temporarily met during the management plan
term, survival of the supplemental fingerlings was judged to be too unreliable to consistently meet the

Norris Tailwater’s management goal. Additionally, the frequency of angler complaints about poor



fishing quality by 2006-2007 made it clear that a different strategy would be in order when that

management plan was updated.

IV. Current Status

Trout Population Characteristics

TWRA'’s trout data for the Norris Tailwater prior to 1995 is limited and essentially consists of
boat and backpack electrofishing samples (low flow) at two stations in 1993 and 1994 (Bivens et al.
1994, 1995). The first intensive study of the Norris Tailwater trout fishery was conducted during
1995-1997 (Bettoli and Bohm 1997). During the 11-year period from 1995-2006, 11 research
projects focusing on or including the Norris Tailwater trout fishery were completed by Dr. Phillip
Bettoli and numerous graduate students at the Tennessee Cooperative Fishery Research Unit at
Tennessee Technological University. These included studies of abundance, growth and survival,
movement, spawning potential, predation by striped bass, angler specialization and preferences, and

three creel surveys. No other tailwater trout fishery in Tennessee has been studied as thoroughly.

In summary, the Norris Tailwater supported an over-winter standing crop (for trout >8
inches) of about 99.8 Ibs/acre in the mid-1990s (Bettoli and Bohm 1997). Among other Tennessee
tailwaters, only the South Fork of the Holston River and Watauga River had higher trout biomass
estimates at that time (Bettoli 1999). It has no potential for management as a self-sustaining (wild)
trout fishery because of poor spawning substrate, unsuitable flows and unsuitable temperatures for
brown trout during spawning season (Banks and Bettoli 2000; Holbrook and Bettoli 2006). It is
primarily a rainbow trout fishery (Bettoli and Bohm 1997; Meerbeek and Bettoli 2005) that is
sustained by fingerling stocking (Bettoli and Bohm 1997). Both rainbow and brown trout fingerlings
exhibit good growth and survival rates (Table 1). Survival of rainbow trout stocked as adults (9-12

inches) is poor (<6%; Table 1) because of their excessive movement (Bettinger and Bettoli 2000) and



their return rate to the creel is relatively low (19%; Table 1). Bettoli (2000) considered impacts on

the trout fishery from striped bass predation to be inconsequential.

Table 1. Growth and survival rates for trout from the Norris Tailwater

Growth (inches/month)* Survival (%) Return Years to Years to

reach 14 reach 15

Fingerlings Adults Fingerlings Adults to creel inches® inches”
Rainbow trout 0.79 0.47 26 <6 19% 1.6 1.9
Brown trout 0.47 -- 43-52 -- -- 1.5 1.7

*Applies to first year at large in the tailwater.
°For rainbows stocked at 5 inches and browns stocked at 6 inches.

Creel and Angler Preference Surveys

Creel surveys, conducted during March/April —October, indicate little change in angling

pressure, number of trips, or harvest between 1996 and 2005 (Bettoli and Bohm 1997; Bettoli 2002;

Bettoli 2006; Table 2). The Norris Tailwater remains one of the most heavily fished trout tailwaters

in Tennessee (Bettoli 2006). The trout fishery that has been established in the nearby Cherokee

Tailwater (Holston River) has probably drawn some angling pressure away from the Norris Tailwater.

Table 2. Angling pressure and associated data from recent Norris Tailwater creel surveys.

Mean
Year Pressure (h) Trip length Trips Catch” Harvest”
1996 80,589 2.98 26,165 94,000 (98) 28,200 (98)
2001 79,405 3.57 22,242 43,000 (81) 19,300 (94)
2005 82,331 3.42 24,073 170,000 (76) 29,200 (85)

*Values in parentheses are percentages represented by rainbow trout.

The average trout catch rate was >2 fish/h during the 2005 creel survey, with an

average catch per trip of over 7 fish (Table 3). Catch rates over 0.7 fish/h are generally considered




representative of good fishing (McMichael and Kaya 1991; Wiley et al. 1993). Average harvest has
remained well below two fish per trip and most trips (>60%) harvest no fish (Table 3). These harvest
characteristics, combined with the stability (or slight decline) in the number of trips, indicate that a
general reduction of the creel limit would have little effect unless the reduction is substantial. Bettoli
(2001) indicated that the creel limit would need to decrease to 2 fish/day to produce a 50% reduction
in the number of fish harvested. However, any regulation that would reduce exploitation of recently-
stocked 9-12 inch rainbow trout would be ill-advised because of their poor survival (Bettoli 2001).
Additionally, a separate (lower) creel limit for brown trout would generally be ineffective because

few anglers (<1%) harvest more than one brown trout per trip (Bettoli 2001).

Table 3. Catch and harvest rates and angler characteristics from recent Norris Tailwater creel surveys.

Avg. No-
Catch rate Avg. catch harvest harvest Local Bait Fly
Year (fish/h) (fish/trip) (fish/trip) trips anglers anglers anglers
1996 1.42 4.02 1.31 63% 80% 73% 16%
2001 0.71 2.38 0.61 79% 87% 71% 17%
2005 2.21 7.22 1.21 63% 76% 66% 17%

The Norris Tailwater (Clinch River), along with the Caney Fork and Hiwassee Rivers, had
the most uniform distribution of anglers among the five subgroups identified by Hutt and Bettoli
(2003). In such cases, the potential for conflicts among these subgroups over management strategies
is relatively high (Hutt and Bettoli 2003), and this has proven to be true for the Norris Tailwater trout
fishery. Among the eight Tennessee tailwaters studied by Hutt and Bettoli (2003), only the Hiwassee

River received a lower angler rating than the Clinch River for current trout fishing conditions.



Stocking

Rainbow and brown trout stocking rates for the Norris Tailwater since 1990 are provided in
Figure 1. About a quarter of a million (251,000) trout were released annually during 1990-2001.
The 176,000 fingerling rainbows released in the Norris Tailwater annually during 1990-2001
typically made up 80-85% of the rainbow trout stocked each year. Adults comprised the remainder of

the rainbow trout stocked in the Norris Tailwater each year (about 37,000).
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Figure 1. Recent trout stocking rates for the Norris tailwater. Most fish stocked are fingerlings.
About 37,000 adult (9-12 inch) rainbow trout are stocked each year.

Beginning in 2002, the stocking rate increased to over 400,000 trout per year as the
supplemental rainbow and brown trout fingerlings were added according to the 2002-2006
management plan strategy. On average, just over a half million trout were stocked each year during

that time, yielding a stocking rate of ~806/acre. Adult rainbow trout stocking has remained at



baseline levels (~ 37,000/year) since 1990. About 100,000 surplus brook trout fingerlings from West

Virginia (Bowden strain) were stocked in the Norris Tailwater in May 2007. Introduction of brook

trout to the Norris Tailwater fishery was a potential management action considered in the previous

management plan (Habera et al. 2002) and, given a reliable source, brook trout stocking will continue

during the new plan’s term.
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Figure 2. Locations of the 12 monitoring stations on the
Norris tailwater.

TWRA'’s annual monitoring of
Norris Tailwater trout populations
began in 1999 using the boat
electrofishing stations (Figure 2) and
protocol established by Bettoli and
Bohm (1997). These monitoring
stations are sampled at night in late
February (with one unit at Norris Dam
operating) to provide an assessment of
the overwintering trout populations
each year before stocking begins. The
mean catch rate for trout >7 inches, the
minimum size considered fully
recruited to the sampling gear and
technique, began to increase in 2000
and surpassed 100 fish/h that year
(Figure 3). This trend continued

through 2003, the second year of the

previous Norris Tailwater management plan, when the total catch rate for trout >7 inches exceeded
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the management plan objective of 200 fish/h (Habera et al. 2002). The mean catch rate for this size
group began to decline after 2003 and did not achieve the 200 fish/h objective for the remainder of
the management plan term (Figure 3). The mean catch rate for trout >7 inches was substantially

lower in 2008 than it was at the inception of the previous management plan in (2002; Figure 3).
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Figure 3. Mean electrofishing catch rates for trout >7 inches for the Norris tailwater
monitoring samples. Bars indicate 90% confidence intervals.

Electrofishing catch rates for larger trout (=14inches) also began to increase in 2000 and
peaked at just over 40 fish/h in 2004 (Figure 4). Rainbow trout typically represent most of this size
group and were responsible for most of the increase during 2000-2004. Given known growth rates
(Table 1), it is unlikely that the increased fingerling stocking rates beginning in 2002 could have
affected these catch rates much until the 2004 monitoring samples. Although mean catch rates for
trout >14 inches exceeded the management plan objective (30 fish/h) in 2003, 2004, and 2006 (Figure

4), only the 2004 and 2006 rates can be attributed to the plan’s primary strategy (increased fingerling
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stocking rates). The mean catch rate for trout >14 inches had fallen, by 2008, to the lowest level

observed since monitoring began in 1996 (Figure 4).
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Figure 4. Mean electrofishing catch rates for trout >14 inches for the Norris Tailwater
monitoring samples. Bars indicate 90% confidence intervals.

Most of the Norris Tailwater trout that reach or exceed 18 inches in length are browns (Figure
5). The mean electrofishing catch rate for this size group increased in 2000 (as did the other size
groups), then generally declined through 2005 to 2 fish/h (Figure 5). In 2006 (the conclusion of the
previous management plan term), the mean catch rate for trout >18 inches rose to just over 9 fish/h,
which achieved the plan’s objective of 8 fish/h (Figure 5). This likely reflects some recruitment from
the abundant >14 inch size group present in 2004 (Figure 4). However, catch rate variability was
exceptionally high in 2006 and 2007, as indicated by the wide 90% confidence intervals. This
variability results from the substantial influence of one site (Site 10), which accounted for 53% of all
trout >18 inches captured in 2006 and 40% in 2007. Although the 2007 mean catch rate for trout >18

inches (10 fish/h) remained above the previous plan’s objective, this was not sustainable given recent
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catch rate declines for the smaller size groups. Consequently, the mean catch rate for trout >18 inches

fell to 4 fish/h in 2008 (Figure 5), which is below the pre-management plan (2002) level.
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Figure 5. Mean electrofishing catch rates for trout >18 inches for the Norris Tailwater
monitoring samples. Bars indicate 90% confidence intervals.

High flows in the Norris Tailwater during 2003, 2004, and early 2005 are most likely

responsible for the trout catch rate declines during 2004-2006. Average daily discharge exceeded

8,000 cfs 78 times in 2003 and 87 times in 2004 (TVA data; Habera et al. 2006). Furthermore,

discharge exceeded 15,000 cfs for 13 consecutive days in 2003 and 15 consecutive days in 2004. An

average daily discharge of 8,000 cfs is approximately equivalent to the flow from Norris’ two

generators

operating at capacity for a 24-h period, while much higher flows can result when

floodgates are opened. Survival and recruitment of these fish, particularly during high flow years

(e.g., 2003-2005) did not appear adequate to consistently meet the management plan’s objectives or,

ultimately, its goal. Causes for the substantial catch rate declines for trout >7 inches and >14 inches

after 2006 are less clear.
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Stakeholder Input

Prior to revising the Norris Tailwater trout fishery management plan, TWRA sought public
input at a meeting in Clinton in March 2007 and afterward, via email through June 2007. This was in
accordance with the management actions specified in previous plan (Habera et al. 2002), as well as
with several strategies associated with Goal 6 (effectively communicate with all trout anglers) in the
statewide trout management plan (Fiss and Habera 2006). Responses indicated that anglers hold a
variety of opinions on how this fishery should be managed; however, 50% requested establishment of
some sort of special regulations (e.g., a slot limit, catch and release zones, delayed harvest, single-
hook artificial lures only, etc.). Of the requests for special regulations, most (42%) specified a slot
limit. Although anglers were not asked to specify a preference between the way the fishery was
currently being managed and some new approach, few endorsed the current set of regulations/
strategies. Given the current status of the Norris Tailwater’s trout fishery, support for a regulation
change, and the potential that the right one could help meet this tailwater’s management goal, it was

apparent that the next Norris Tailwater management plan should incorporate alternative regulations.

V. Recommended Management Actions

Bettoli’s (2001) review of management alternatives found that minimum size limits,
maximum size limits, lower creel limits, bait restrictions, flyfishing only zones, and delayed harvest
regulations would be unsuitable for the Norris Tailwater trout fishery. No information obtained since
the publication of that assessment suggests any change in the suitability of those regulation options.
Additionally, a quality zone with a minimum size limit, reduced creel limit, and gear restrictions has
already been tried (unsuccessfully). Management strategies for which Bettoli (2001) did consider the
Norris Tailwater a good candidate were a protected length range (PLR) or “slot limit”, catch-and-
release areas, and a modified seasonal refuge around the weir dam (with some harvest permitted).
Each of these strategies received a neutral (3.0) or higher rating from Norris Tailwater anglers as part

of Hutt and Bettoli’s (2003) preference survey.
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The Clinch River’s fertility, trout growth rates, and habitat for large fish are good, while
natural mortality rates are low for fingerling-stocked fish, making it suitable for a PLR aimed at
increasing the abundance of larger fish (Bettoli 2001). Consequently, a 14-20 inch PLR for all trout,
with one fish per day over 20 inches permitted, was recommended to the TWRC at its August 2007
meeting. The new regulation is applicable to the entire Norris Tailwater (Norris Dam to Highway 61
Bridge) and its tributaries. TWRA sought public input regarding this new regulation during
September and October 2007. There was overwhelming support for this change and it was
subsequently approved by the TWRC at its October 2007 meeting in Gatlinburg. The new regulation

became effective on 1 March 2008.

Consumption-oriented anglers will continue to have ample harvest opportunities with the new
PLR, as rainbows stocked as adults are typically <14 inches and one trophy fish can be taken per day.
The PLR’s boundaries (14 and 20 inches) target rainbow trout because this is primarily a rainbow
trout fishery (rainbows represent >85% of harvest); however, brown trout should benefit as well. No
gear restrictions are included as none are used with the PLR in the South Holston Tailwater, which
appears to be working exceptionally well (Habera et al. 2008). This regulation will be considered

experimental and will be evaluated at the conclusion of the new management plan’s term (2013).

The following actions are recommended during 2008-2013 to achieve the Norris Tailwater

management objectives and ultimately fulfill the management goal for this important trout fishery.

I. Stock 37,000 adult (9-12 inch) rainbow trout each year.

2. Stock 160,000 4-inch rainbow trout each spring.
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Stock at least 20,000 6-7 inch brown trout each spring. Additional (up to 20,000) brown trout

fingerlings may be stocked in the fall as available.

Discontinue stocking of the supplemental rainbow and brown trout fingerlings (100,000 of

each species) previously produced at Eagle Bend Hatchery.

Continue to evaluate the trout fishery annually by electrofishing the 12 established
monitoring stations in late February or early March to determine catch rates, size structures,
and the effectiveness of the PLR at meeting the primary management objective — increasing
the abundance of larger (i.e., 14-20 inch fish). Catch rates for all 14-20 inch trout during the
five best previous years (2002-2006; see Figure 6) averaged 28 fish/h and the mean for all 11
previous samples for this size group is 19 fish/h (Figure 6). Based on these criteria,

effectiveness of the PLR and success of the management plan will be evaluated as follows:

Mean electrofishing catch rate
for 14-20 inch trout' Decision

>28 fish/h Attainment of management goal and validation of the PLR

PLR could potentially achieve the management goal; it
19-27 fish/h should be evaluated for another term

<19 fish/h PLR ineffective

"During 2011-2013, the final three years of the management plan.

Achieving a PLR catch rate of 28 fish/h would correspond to an eight-fold increase in the
most recent (2008) catch rate for these fish (3.5 fish/h). By comparison, the 16-22 inch PLR

established on the South Holston Tailwater in 2000, which targets brown trout, produced a
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three-fold increase in the electrofishing catch rate for fish in that size group by 2005 (Habera

et al. 2008).
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Figure 6. Mean electrofishing catch rates for 14-20 inch trout from the Norris Tailwater
monitoring samples. Bars indicate 90% confidence intervals.
Annually stock ~20,000 5-6 inch brook trout each spring. The objective of this stocking will

be to establish a minor brook trout fishery yielding a mean electrofishing catch rate (during

annual monitoring) of 5 fish/h by 2013.

Enforce new angling regulations as prioritized in the quarterly law enforcement planning

process

Continue to obtain input from anglers to determine their level of satisfaction with the quality

and variety of trout angling opportunities being provided in the Norris Tailwater (e.g.,

17



through the annual telephone surveys being conducted by the University of Tennessee

Department of Forestry, Wildlife, and Fisheries).

9. Continue to seek access for anglers.

10. Continue to cooperate with TVA to evaluate the tailwater’s benthic community and
determine any potential effects related to the presence of Didymosphenia geminata (didymo).
Didymo is a stalked diatom (single-celled algae) that can form extensive mats on the stream
bed, potentially impacting benthic macroinvertebrates and trout abundance (Spaulding and
Elwell 2007). Didymo has been present in the Norris, South Holston, and Wilbur tailwaters
since at least the early 2000s. It does not appear to have impacted the South Holston or

Wilbur trout fisheries (Habera et al. 2008), but its effect in the Norris tailwater are unclear.

Two management actions listed in the previous plan (Habera et al. 2002) and accomplished

during 2002-2007 were:

1 Genetic identification of the large rainbow trout that spawn in Clear Creek each winter.

These fish primarily consisted of a relatively even mixture of three strains (27% Fish Lake,
24% EED, and 22% Kamloops) that are currently stocked in the Norris Tailwater. An
additional 9% were Eagle Lake strain (also currently stocked). Therefore, there would be no

benefit to emphasizing any particular strain in the stocking program.

2. More angler access to the tailwater.

A new access area on the property of the Second Baptist Church of Clinton (near Llewellyn
Island) was established through permission granted by the church. TWRA will provide a

parking area and a river access trail.
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