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Purpose and Approach to USGS
Research in the Clinch Basin

Purpose: Quantitatively characterize a 40-mile section of
the Clinch River to compare site characteristics between
degraded mussel populations upstream and healthier
populations downstream.

Approach: 2 primary sites, 8 secondary sites
« Water-Quality: Continuous & Discrete (2 sites)

« Mussel Health: Native density & richness (10 sites), Juvenile growth
& survival (4 sites)

« Geomorphology: Time of travel dissolved constituents
« Physical Habitat (10 sites)
 Sediment Quality (10 sites)
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Mussel Health Along Study Reach
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Causes for Differences Between Sites?

» Study design to address either a Chronic
Stressor or Acute Stressor Hypothesis

— Contaminants in the Water Column
— Contaminants in Bed Sediments

— Physical Habitat Conditions

— Landscape Patterns
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Mussel Health Assessment

Goals:

..o Detect the dominant
Species present and
relative abundance

Quantify density of
mussels and snails at the
central riffle

Quantitatively measure
physical habitat
characteristics for
comparison among sites.
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Mussel Richness & Density

2009 - 2010
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Mussel Growth Monitoring
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Continuous Water Quality at Dungannon
& Horton Ford:

» Real-time Continuous Water Quality:
 Temperature, pH, Specific Conductance, Turbidity

USGS 03524740 CLINCH RIVER AT ROUTE 65 AT DUNGANNON, VA

USGS 03527220 CLINCH RIVER NEAR LOONEYS GAP, TN (HORTON FORD)

Isco Samples for Suspended Sediment at Horton Ford
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Continuous pH 2009-2010

Clinch River nr Looneys Gap, Tn {(mean pH=8.3)
Clinch River at Dungannon Va (mean pH = 8.3)
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Continuous Turbidity 2009-2010
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Turbidity by Season 2009-2010

Summer Winter Seasons Start:
March 21,
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Suspended Sediment Concentration vs.
Turbidity for Discrete Samples

M Turbidity vs. Sed Dungannon
m Turbidity vs. Sed Horton

Data: 2009-2010

USGS 03524740 CLINCH RIVER AT ROUTE 65
AT DUNGANNON, VA

USGS 03527220 CLINCH RIVER NEAR LOONEYS
GAP, TN
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http://waterdata.usgs.gov/va/nwis/uv/?site_no=03524740&PARAmeter_cd=00010,00095,00400,63680,00300,00011,00631

Continuous Specific Conductance
November 2009- July 2010

™~
E
o
N~
v
—
=
=
=
]
=2
©
[ =
O
|V
U
=
(o]
1]
Q.
v

> Guest River nr Millers Yar, Va (mean =473 uS/cm2)
a Copper Creek, Va (mean = 325 uS/cm2)
\ Clinch River nr Dungannon, Va (mean = 356 uS/cm2) |
© Clinch River nr Looneys Gap, Tn (mean = 331uS/cm2):
v Clinch River nr Cleveland, Va (mean =322 uS/cm2) #

Feb Mar Apr May
a USGS

2009-2010
science for a changing world




USGS

science for a changing world

?&

2

Seasons Start:
March 21,

[ PUEEAS| D 1B ASATY YoulID
wv_mm._u._manou

- uouueBun(g 1B 13AY YoUlD

- 12A1Y 159ND

- den sAauoo 1B Jaa1y YaulD

L PUB[SAS]| D 1B I3ATY YoullD

| 3221y saddon

[ uouueBunq 1e JaAY YouID
| Jaany 15909

B deny sAsuooT 18 Jany yould
[ PuUB|aA2|D 1R I3AIY YDUID

[ yoauD saddod

[ uouueBungg 1e 1Ay YoulpD

c
@)
)
qv)
D
)
>
O
D
&)
-
qy)
)
(&)
)
©
-
@)
O

Summer

[ 12A14 152N0)

| deg sfauoo 1. dany youlD

— puB|A3|D 1 J3ALY YoulD

REs Jaddon

— uouuebBun(g 1e Ay yould

— I2A1Y 152nD)

[ deo sAauoo Je Janly YoulpD

Specific

/s aauelonpuod duads




Historic Specific Conductance

Guest River Specific Conductance 1996-1998

03524550 GUEST RIVER NEAR
MILLER YARD, VA
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Historic Specific Conductance

Copper Creek Specific Conductance 1996 - 1998
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CREEK NEAR GATE CITY, VA
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Sulfate vs. Specific Conductance

y=0.1165x-4.4169
R'=06974
All data combined

¢ Seriesl
® Dungannon Sulfate

——Linear (Seriesl)

Data: 2009-2010
USGS 03524740 CLINCH RIVER AT ROUTE 65
AT DUNGANNON, VA

LOONEYS GAP, TN
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Sulfate vs. Specific Conductance

y = 0.2968x-9.6565
R*=0.966

¢ Guest_Sulfate VS SC

Linear (Guest_Sulfate VS 5C)

Data: June 1996 - May 1998
USGS 03524550 GUEST

RIVER NEAR MILLER YARD,
VA
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Sulfate vs. Specific Conductance

USGS 03526000
COPPER CREEK
NEAR GATE CITY, VA

# Sulfate vs 5C Copper Creek
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Water Quality Sampling at Dungannon and
Horton Ford

» Collecting samples during base flow and
storm events

» | aboratory Analysis for selected Metals,
Nutrients, Major lons, Suspended
Sediment concentratlon and PAHS
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Clinch River Discrete Sampling
2009-2010

Flow Percentile
-- for Month Methods:
Date Type Discharge | (Cleveland Gage
4/27/2009 25-50 *Paired samples at
5/4/2009 90-95 Dungannon and Horton
5/8/2009 95 +
6/18/2009 95+ Equal Width Intervals (10)
6/19/2009 Blank
8/27/2009 Blank ‘Depth Integrated Samples
8/28/2009 50-75
8/28/2009 Blank Composited, sub-sampled
10/30/2009 90-95 ’
12/10/2008 .PPB OA techniques
1/25/2010
1/25/2010
2/19/2010 25-50
4/20/2010 10-25
5/4/2010
5/27/2010 25-50
7/8/2010 10-25
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Major lon Concentrations

Base Flow Samples  Storm Samples Base Flow Samples  Storm Samples
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Fluaride

Chloride

Mitrate plus nitrite
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Metal Concentrations (whole water)

Base Flow Samples  Storm Samples Base Flow Samples  Storm Samples
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PAH from Storm Sampling: Clinch River at Route 65,
Dungannon, VA 5/8/2009

Extractable Hydrocarbons in Particulates NOTES

-35+ compounds
present; some
indication of UCM at
higher RTs

-Sources from biota,
such as LC FAs,
cholesterol, etc.

Irpdsthmasienl

23

-Some PAHSs present,
possibly coal or
petroleum derived

-Long chain alkanes
present probably from
fuel ol or bitumen
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PAH from Storm Sampling: Clinch River near
Loony’s Gap, TN 5/8/2009

Dissolved Extractable Hydrocarbons

PAHs present n trace amounts < 0004 ngfml
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Mussel Growth Responses: Total PAHs or Metal probable effect
concentration guotient (PEC-Q) in 28-d sediment toxicity tests

Rainbow mussel Wavy-rayed lampmussel

WB (control)
Reference sites
Test sites (no toxic)
Test sites (toxic)

Shell length increase (%)
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Mean metal PEC-Q (Cd, Cu, Ni, Pb, Zn)
Ingersoll and others, 2010, preliminary data




Rainbow Mussel Growth Responses: pore-water concentrations of
major cations and major anions in 28-d sediment toxicity tests

WB (control)
Reference site
Test site (not toxic)
Test site (toxic)

Shell length increase (%)

60 80 100 120 140 160 180

Sodium (mg/L)

Shell length increase (%)

100 150 20 25

Sulfate (mg/L) Chloride (mg/L)

Ingersoll and others, 2010, preliminary data
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Clinch River Travel Time

M VELOCITY IN MILES PER HOUR

14
2
®)
L
14
w
a
2
w
=
=
=
>
=
Q
@)
-
w
>

Dungannon to  Pendleton to Speers Speers to Horton
Pendleton Ford

Time of Travel Study Reaches Upstream to Downstream
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Mussel Health Along Study Reach
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USGS Plan for 2011 — 2012

Data in review:

 PAH & coal percent from 10 bed sediment samples

* Physical Habitat multiple measures for 10 sites

« Corbicula & snail density 10 sites

Activities:

« Discrete QW Sampling (fewer samples) through 10/2011

* Maintain Continuous Monitors through 10/2011

« Remove silos and analyze mussel tissue for trace elements
* Norris Lake Sediment coring Spring 2011

« Data analysis, report writing through 10/2012

Proposals:

» Assessing the Vulnerability of Clinch River Freshwater Mussel Habitat to
Flow Regime Alterations Associated with Climate Change, with Implications
for the Upper Tennessee River Watershed

 AEP and Dominion discussion to fund continuous monitoring stations in the
basin.

ZUSGS
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Key Science Questions for CPCRI?

Department of Conservation & Recreation Game and Inland Fisheries
CONSERVING YIRGINUSS NATURAL B RECREATIONAL RESOLIRCES

Storm characterization?

Baseflow chemical mass balance?

Geologic influence on water quality and hydrology?
Hydrologic Alteration?

Groundwater influence?

Emerging Contaminants?

Tributary silo experiments?

Tributary QW sampling?

GINIA DEPARTMENT OF 2

VIRONMENTAL QUALITY

TheNature @ DEPARTMENT OF
Conservancy W& \ENVIRONMENT &
4 CONSERVATION US Army Corps

of Engineers®

Protecting reture, Preserving Jife”

“Virginia Department of



Get Water Quality Data: : .
VA: http://waterdata.usgs. gov/va/nW|s/ yY/
TN: http://waterdata.usgs.gov/tn/nwis/gw. *
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Stations: s -

Station number Local Name 7 al o = :

03524000 Cleveland = . = ——
03524740 Dungannon e e .
03527220 Horton Ford /Looneys Gap .~ = | 4 - = 1~ - . : &4\ e |
03524550 Guest River G, o i i Moo
03526990 Copper Creek ab mouth (5" -
03526000 Copper. Creek = : S :“{R“' <

- "b.’?‘ s
Questlons about@data prese eti :g <
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