West Fork Project Macroinvertebrate Resources
Introduction

Based on information in the First Stage Consultation Report (Nantahala Power and Light
2000) the Technical Leadership Team (TLT) identified a need to provide basic
information about macroinvertebrate communities and Proposed, Endangered,
Threatened and Special concern (PETS) species and evaluate any potential project-related
effects on macroinvertebrate resources at each project. This report presents the results of
a literature survey and a field survey conducted at the West Fork Project.

Methods
Literature Survey

A literature survey was conducted by Fish and Wildlife Associates (FWA) to assist in
providing macroinvertebrate community information and PETS species which might
occur in the project area.  The literature survey identified one sources of
macroinvertebrate data in the vicinity of the West Fork Project: The North Carolina
Department of Environment and Natural Resources’ (NCDENR) Basinwide Assessment
Report-Little Tennessee River (NCDENR 2000). The studies identified in the FWA
survey have been incorporated into the discussion of the results of the benthic field
surveys conducted by Duke at the West Fork Project.

Field Sampling and Data Analyses

Field sampling was conducted downstream of the Thorpe powerhouse and below
Glenville dam in August 2001, using the Standard Operating Procedures for Benthic
Macroinvertebrates (SOP) developed by the Environmental Sciences Branch (ESB) of the
NC Division of Water Quality (NCDENR 2001). The SOP uses a bioclassification
system of data analysis based on the sensitivity of aquatic insects to pollution. The
system is based on two metrics; one based on the total number of Ephemeroptera
(mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) taxa (EPT) and one
based on relative tolerance of each species to water pollution. The most sensitive species
are those of the EPT taxa. In terms of species tolerance, the classification system uses a
rating called the Biotic Index (BI). The BI is derived by assigning tolerance values to
aquatic insect species and then summing the individual species tolerance value times that
species abundance and then dividing the overall sum by the sum of all abundance values.
Species with a low tolerance for pollution have a low score and more tolerant species
have a higher score, so that the lower the BI the better the water quality. The two
metrics, EPT taxa and BI are used to derive the bioclassification for a particular stretch of
a river or stream and scored as Excellent-5, Good-4, Good-Fair-3, Fair-2, and Poor-1.
The details of BI index calculations, EPT taxa, and BI index values and their scores, and
the assigning of a bioclassification were taken from the SOP and are presented in Table 1.



Aquatic macroinvertebrate sampling was conducted in representative reaches at a
location downstream of Thorpe powerhouse (WFTR-1) and a location downstream of
Glenville dam (WFTR-2) (Figure 1). The use of the SOP resulted in a representative
inventory of the macroinvertebrate fauna at each site. Field sampling consisted of two
kick net samples, three sweep net samples, one leaf pack sample, two fine-mesh rock
wash samples, one sand sample, and visual collections. The samples were field sorted
and the insects transferred to glass vials containing 95% ethanol preservative. The
samples were returned to the Duke Energy Environmental Laboratory for processing and
identification. In some instances identification to the species level was not possible
because the animal was immature, damaged during collection, recently described species
that have not been incorporated into taxonomic identification keys or are undescribed
species. All first form male crayfish, the adult morphological stage required for
identification, were sent to Dr. Guenter Schuster of Eastern Kentucky University for
positive identification. The data were then entered in the computerized database and
analyzed according to SOP procedures. Data were tabulated by location for total taxa,
number of EPT taxa, biotic index value, and bioclassification.

No sampling for mussels was conducted during this phase of the study. A separate
mussel reconnaissance of the West Fork Tuckasegee River between the Thorpe
powerhouse and the Tuckasegee powerhouse was conducted by Stephen Fraley,
Tennessee Valley Authority, during September 2001 (Fraley 2002).

Results and Discussion

The area in the Tuckasegee River watershed, located in the Little Tennessee River
Subbasin 02, “contains some of the highest quality waters of the state” (NCDENR 2000).
Clean water indicators of the EPT insect orders tend to dominate the benthic community.
The ESB monitored a location near the confluence of the West and East Forks of the
Tuckasegee River about 5 mi downstream of Glenville dam, in 1999. This site was
assigned a water quality rating (bioclassification) of Good.

Thorpe Powerhouse and Glenville Dam

The Duke sampling in August of the two West Fork locations yielded water quality
bioclassifications of Good and Excellent (Figure 1 and Table 2). Location WFTR-1, the
reach of the West Fork downstream of the Thorpe powerhouse, was sampled on August
29, 2001and a total of 35 EPT taxa (score 4.0) were collected and a BI value of 3.60
(score 5.0) was calculated for the sample. This yielded a bioclassification of Good but
was “rounded up” to Excellent based on guidance provided in the SOP. Location WFTR-
2, downstream of the Glenville dam, was sampled on August 30, 2001and a total of 29
EPT taxa (score 3.0) were collected and a BI value of 3.40 (score 5.0) was calculated for
the sample (Table 2). The difference in EPT taxa (fewer at Location WFTR-2 than at
WEFTR-1) seems to be due to habitat differences. The sampling field notes indicate that
the location downstream of the powerhouse had bank habitat and more leaf packs than
did the location downstream of Glenville dam. The ESB sampling at their Location B-
16, approximately 5.5 mi downstream of the Glenville dam, resulted in assigned a rating






of Good in 1999 (NCDENR 2000). The ESB and Duke sampling results are in general
agreement.

Mussel Survey Results

A reconnaissance of the stretch of the West Fork Tuckasegee River between the Thorpe
powerhouse and the Glenville dam revealed that there was “No promising habitat nor
evidence of mussel occurrence” (Fraley 2002).

Proposed, Endangered, Threatened and Special concern (PETS) species

To evaluate the potential presence of PETS species for the West Fork Project, listings of PETS
species were obtained from the North Carolina Natural Heritage Program and the US Fish and
Wildlife Service (Nantahala Power and Light 2000). The only federal endangered species listed
for the project area were two species of mussel, the Appalachian elktoe, Alasmidonta raveneliana
and the littlewing pearlymussel, Pegias fabula. All first form male crayfish, the stage that is
capable of breeding, were sent to Dr. Guenter Schuster of Eastern Kentucky Univeristy
for positive identification. All crayfish that were collected by Duke were Cambarus
bartonii, a species that is not in the PETS listing.

No species in the PETS listing were found. Several individuals of the caddisfly genus Goera
were found at both locations and are mentioned here only since Goera fuscula is listed as “SR”;
it is possible that this single specimen might be G. fisscula. A single individual of the caddisfly
genus Rhyacophila was found at WFTR-1 and is mentioned here because it might be any one of
the following species which are listed “SR”: R. amicus, R. melita, R. mycata, and R. vibox.
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Table 1. Procedure for developing bioclassification (taken from SOP NCDENR
2001).

The Biotic Index for a sample is a summary measure of the tolerance values of
organisms found in the sample, relative to their abundance.

Biotic Index (BI) = Sum(TVi)(ni) /N
TVi = ith taxa's tolerance value

ni = ith taxa's abundance value (1, 3 or 10)
N = sum of all abundance values

Table of values used to determine the scores for EPT taxa richness values and
Biotic Index values for all standard qualitative samples:

Score BI Values EPT Values

5 <4.00 <5.14 <5.42 >43 >33 >29
4.6 4.00-4.04 5.14-5.18 5.42-5.46 42-43 32-33 28
4.4 4.05-4.09 5.19-523 547-5.51 40-41 30-31 27
4 4.10-4.83 5.24-5.73  5.52-6.00 34-39 26-29 22-26
3.6 4.84-488 5.74-5.78  6.01-6.05 32-33 24-25 21
3.4 4.89-493 5.79-583  6.06-6.10 30-31 22-23 20
3 494-5.69 5.84-6.43 6.11-6.67 24-29 18-21 15-19
2.6 5.70-5.74 6.44-6.48  6.68-6.72 22-23 16-17 14
2.4 5.75-579 6.49-6.53 6.73-6.77 20-21 14-15 13
2 5.80-6.95 6.54-7.43  6.78-7.68 14-19 10-13 8-12
1.6 6.96-7.00 7.44-7.48  7.69-7.73 12-13 8-9 7
1.4 7.01-7.05 7.49-7.53 7.74-7.79 10-11 6-7 6

1 >7.05 >7.53 >7.79 0-9 0-5 0-5

* Mountain  **Piedmont *** Coastal A

Derivation of Final Bioclassification for Standard Qualitative Samples

For most mountain streams, equal weight is given to both the NC Biotic Index value and
EPT taxa richness value in assigning bioclassifications. For these metrics,
bioclassifications are assigned from the following scores: Excellent: 5 Good: 4 Good-
Fair: 3 Fair: 2 Poor: 1.



Table 2. Qualitative Bioassessment of the West Fork Tukaseegee River downstream of
Thorpe powerhouse (WFTR-1) and downstream of Glenville dam (WFTR-2) 2001.

TAXON WFTR 1 WFTR 2
Annelida
Oligochaeta
Branchiobdellida
Branchiobdellidae
Branchiobdellidae A A

Haplotaxida
Enchytraeidae
Enchytraeidae . R
Lumbriculida
Lumbriculidae
Lumbriculidae R C
Arthropoda
Crustacea
Decapoda
Cambaridae
Cambarus spp. R R
Insecta
Coleoptera
Dryopidae
Helichus Tithophilus R
ETmidae
Promoresia elegans R .
Promoresia tardella C R
Psephenidae
Ectopria nervosa . C
Psephenus herricki A A
Diptera
Athericidae
Atherix Tantha . R
Ceratopogonidae
Palpomyia-Bezzia complex
Chironomidae-Chironominae
Cladotanytarsus spp.
Cryptochironmus spp.
Demicryptochironomus cuneatus
Microtendipes pedellus gp. .
Microtendipes rydalensis gp. . R
Paracladopelma spp.
Paralauterborniella spp.
Polypedilum flavum
Polypedilum Taetum
Polypedilum scalaenum
Robackia demeijerei
Tanytarsus spp.
Chironomidae-Diamesinae
Pagastia spp.
Chironomidae-orthocladiinae
Cardiocladius spp.
corynoneura spp.
Cricotopus annulator .
Cricotopus bicinctus C
Cricotopus cylindraceus
Cricotopus politus .
Eukiefferiella brehmi R
Eukiefferiella gracei .
Lopescladius spp. .
Parakiefferiella spp. R
Parametriocnemus spp. .
Platysmittia fimbriata .
Thienemanniella spp. A
Xylotopus spp.
zalutschia zalutschicola
Chironomidae-Tanypodinae
Ablabesmyia mallochi
Brundiniella spp.
Conchapelopia gp.
Nilotanypus spp.
zavrelimyia gp.
Dixidae
Dixa spp.
Simuliidae
Simulium spp. A R
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Tipulidae
Antocha spp.
Dicranota spp.
Hexatoma spp.
Limonia spp.
Tipula spp.

Ephemeroptera

Baetidae
Baetis anoka
Baetis bimaculatus
Baetis brunneicolor
Baetis flavistriga
Baetis frondalis
Baetis pluto
Baetis punctiventris
Baetis spp.
Heterocloeon curiosum

Pseudocentroptiloides spp.

Baetiscidae
Baetisca carolina
Caenidae
Caenis spp.
Ephemerellidae
Drunella allegheniensis
Drunella tuberculata
Ephemerella catawba
Serratella serratoides
Timpanoga simplex
Ephemeridae
Ephemera blanda
Ephemera spp.
Hexagenia spp.
Heptageniidae
Epeorus rubidus
Heptagenia marginalis
Heptagenia spp.
Stenonema meririvulanum
Stenonema modestum
Leptophlebiidae
Paraleptophlebia spp.
Oligoneuriidae
Isonychia spp.
Megaloptera
Corydalidae
Nigronia serricornis
Odonata-Anisoptera
Aeshnidae
Boyeria grafiana
Boyeria vinosa
Cordulegastridae
Cordulegaster maculata
Gomphidae
Hylogomphus spp.
Lanthus vernalis
Stylurus Tlaurae
Odonata-zygoptera
Calopterygidae
Calopteryx spp.
Plecoptera
Leuctridae
Leuctra spp.
Peltoperlidae
Tallaperla spp.
Perlidae
Acroneuria abnormis
Paragnetina immarginata
Pteronarcyidae
Pteronarcys dorsata
Pteronarcys spp.
Trichoptera
Brachycentridae
Micrasema rusticum
Micrasema wataga
Glossosomatidae
Glossosoma spp.
Hydropsychidae
Cheumatopsyche spp.
Diplectrona modesta
Hydropsyche betteni
Hydropsyche sparna
Leptoceridae
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Nectopsyche exquisita
Triaenodes marginatus
Limnephilidae

Goera spp.
Hydatophylax argus
Pycnopsyche spp.
Philopotamidae
Dolophilodes spp.
Polycentropodidae
cyrnellus fraternus
Rhyacophilidae
Rhyacophila spp.
Uenoidae

Neophylax consimilis
ollusca
astropoda

imnophila

Ancylidae

p
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DATE

29AUG2001
30AUG2001

Ferrissia spp.
elecypoda
eneroida
Sphaeriidae

Pisidium spp.

Total

LOCATION Taxa
WFTR-1 74
WFTR-2 70

No.
EPT

35
29

Biotic
Index
value

3.60
3.40

EPT
Score

4
3

A @} Nn- N A -

Biotic
Index
score

5
5

Bioclassif.

Excellent
Good



