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The Situation

 The paper mill began
operations in 1908. Its

toxic effluent extirpated
all snails & mussels, &
most fish species.

Paper mill effluents
Included:

Coffee colored tannins
and lignins, toxics such
as dioxin




The Issue —Water Quality

from this body of water contain contaminants at
levels thought to increase the risk of cancer or
- other serious illness in humans.

 These fish should not be eaten by children,
pregnant or nursing women. All others should
\\ limit consumption to oine meal per month.

\JENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION




First Step

 Modernization of mill processes drastically
reduced waste effluent

 This led to areturn of many fish species to the
Pigeon; however, 24 non-game species were




Pigeon River 2000:

Missing Fish Species?

bluebreast darter
tangerine darter
river darter
stripetail darter
blotchside logperch

warpaint shiner
mirror shiner
stargazing minnow
bullhead minnow
spotfin chub

northern studfish
American brook lamprey

gilt darter

olive darter
wounded darter
longhead darter
blueside darter

striped shiner
saffron shiner
mimic shiner
blotched chub
mountain madtom

mountain brook lamprey
mooneye




Simplified Aquatic Food Pyramid _—+-
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Pigeon River:
Other Species Missing?

 All native mollusks
extirpated

 Approximately 40 mussel
species & 10 snail species

Inhabited the Pigeon River




Biomonitoring 1988-2009

IBls for the Pigeon River at Denton & Tannery, 1988-2009 (New Criteria)

BDenton (PRM 16.5)
BTannery (PRM 8.2)

Paper Mill
Modernization
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Testing the Waters:

e In 1996, common river
snails were re-introduced
In the TN segment to
assess water quality

Their survival and re-
colonization led to the
creation of the PRRP In
2001 in TN




PRRP Goal:

To help restore
ecosystem health
by increasing
aquatic

biodiversity

through the

establishment of
viable, reproducing = % «
populations of |

native species.
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Candidates

Silver Shiner

Mirror Shiner
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 Stripetail Darter

Re-Introduction




Gilt Darter
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Collecting Lampreys
Little River, TN

University of Tennessee




Collecting River Snails
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Methods

* Collection by seining or electrofishing
from streams within the watershed

 Tagging with various olors of Visible
Implant Fluorescent Elastomer (VIE)

 Monitoring: Snorkeling/seining surveys;
annual Index of Biotic Integrity (IBI)




Survival/Reproduction




VIE Tagging
A

Using a 0.3 cc insulin syringe
with an ultra-fine 29-gauge
needle







Minimize Stress - Handling & Temp

Temp differences
between air/water,
4, and river to river




Flow-Through Live Well

To hold collec-tedﬁ In ambient conditions
whenever possible.
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Acclimation Before Release
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 Survival of relocated

fish & reproduction in
TN led to expansion
Into NC in 2004

Project made possible
by support from UTK
(2001-2010) and
funding from BRPP
(2003-2010)

In 2004, CFI begins
propagation of the
tangerine darter

Survival,
Reproduction,
Propagation




Pigeon River and Tributaries

Cosby Creek

Newport
TN
Tannery Island (RM §.2)
NC
RM 13.7 \
Flow Direction Iorkiesses
RM 15.0 Reintroduction Sites
MNorth Carolina
Hartford Reintroduction Sites
Hydropower
/ A Facility (WC)
Denton
(RMA17.0) . Py
Bypass Reach
Big Creek Fines Creek
RM 42 6
Hydropower Tunnel
RM 46.0 Ferguson Bridge (RM 45.2)
\
Crabtree Creek
1 Golf Course (RM 52.3)
RIS Canton
Mill Outfal —
Jonathans Creek (RMB3.3)

Richland Creek

West Fork Pigeon

5 10 Miles

East Fork Pigeon
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Pigeon River, TN:
Fish Species Still Missing?

+
tangerine darter olive darter

river darter wounded darter

stripetail darter + longhead darter
blotchside logperch (

warpaint shiner striped shiner
mirror shiner saffron shiner

mimic shiner
bullhead minnow blotched chub
spotfin chub

mountain brook lamprey +
(American brook lamprey) mooneye

+Denotes established population 2003, 2007, () Denotes suspended re-intro




Pigeon River, NC.:
Fish Species Still Missing?

1 New candidates:

bigeye chub
banded darter
Highland shiner

wounded darter
Swannanoa darter
tangerine darter
golden redhorse
river redhorse
mottled sculpin

+Denotes established population () Denotes suspended re-intro




PR Re-Introduction Totals :
as of April 2010

Year Organism  Genera/Sp. Individuals

1996-2010 Snail 6 215-220k

2000-2010 Mussel 9 145

2001-2010 Darter 5 spp. 5,861
2002-2010 Madtom 1 sp. 1,976
2002-2010 Minnow 8 spp. 17,107
2003-2010 Lamprey 2 spp. 1,697

Over 26,000 individual fish have been released into the Pigeon




Native Fish 1988-2009

Native Fish Species By Sampling Year

Paper Mill
Modernization

E Denton

® Tannery

88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 0O/ 08 09

TVA/TDEC Data




Project Milestones

* Five species of fish are
re-colonizing the .®

. . o
Pigeon River g ..:

 Evidence of
reproduction

In 4 more species

of fish ‘ mNgrthern Studfish




Multiple species of river snails are re-
colonizing over 11 miles of the Pigeon
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Snail‘eggs on rock




REI\/IAINING CONCERNS




Other Species

Salamander Surveys Crayfish Surveys
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....Other Pollution Sources
Pesticides
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Tomato farm on Pigeon River, Cocke County, TN




....Construction
ediment Pollution




....Urban Run-off

Oil, Chemicals




....Introduced Species
problems?

Common carp

Golden shiner

Redbreast sunfish

Striped bass

Rainbow trout




Invasive Species
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Zebra and Quagga Mussels

< USGS

science for 8 changing worid

Zebra and Quagga Mussel Sightings Distribution
Dreissena pofymorpha and D. rostriformis bugensis

Quagga
Mussel

® Zebra mussel occurrences
© Quagga mussel occurrences
@ Both species occurrences

* Mussels trailered overland
on boat hulls

Map produced by the US, Geological Survey, Gainesville, Florida, March 12, 2009




TWO KEY C ONENTS:




Physical
restoration Is
complete, but
what quality

habitat, will the -8 Sa
biota recolonize? S m_———r
And from where?g




Keys to Success

Understand ecology/biology of ecosystem
- conduct seasonal inventories
- learn life histories of aquatic organisms
Maximize cooperative effort

- contact federal, state and local entities

- the more people involved, the better
Monitor for success

- a means to identify what works, what doesn'’t
Watershed Awareness

- know what’s going on In your stream
drainage




PRRP TEAM

(just a few of man
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Questions?

Dragonfly larvae = 1- 2 inches




