
From: Pelren, David
To: Ford, Anthony
Subject: FW: [EXTERNAL] Mussel Study Plan for the Ridgeline Pipeline Project
Date: Wednesday, November 23, 2022 9:53:00 AM
Attachments: KIF - Summary of benthic invertebrate community results 2017.pdf

1651 - Clinch River Mussel Survey Adjacent to KIF_UCC 2005.pdf
Mussels collected at KIF during benthic invertebrate community assessments.xlsx

Andy, I think Todd makes a good case for not having to include the area in the immediate area of the
power plant in the mussel surveys.  Would you agree?
 
-Pelren
 
 

From: Amacker, Todd M <tmamacker@tva.gov> 
Sent: Wednesday, October 19, 2022 2:26 PM
To: Pelren, David <david_pelren@fws.gov>; Adams, Joshua <Joshua.Adams@stantec.com>
Cc: Sikula, Nicole R <nicole_sikula@fws.gov>; Gus McLachlan <gus.mclachlan@enbridge.com>;
Benefiel, Jeffrey <Jeff.Benefiel@stantec.com>; Casey, Justin <Justin.Casey@stantec.com>; Haider,
Jessica <Jess.Haider@stantec.com>; Fleece, Cody <Cody.Fleece@stantec.com>; Tennessee ES, FWS
<tennesseeES@fws.gov>; Ford, Anthony <anthony_ford@fws.gov>; Hamrick, Elizabeth Burton
<ecburton@tva.gov>
Subject: RE: [EXTERNAL] Mussel Study Plan for the Ridgeline Pipeline Project
 
Hi All –
 
Apologies for the delay in providing this data.  I have had an ongoing discussion with Tyler
Baker, our Limnologist, about this and just wanted to provide a few documents and a little
biological context around the proposed pipeline crossing in question.
 
Benthic invertebrates:
 
The benthic community transects closest to the proposed pipeline crossing are ERM 1.0
and ERM 2.2.   The attached 2017 KIF report provides a high-level summary of the benthic
invertebrate community results.  Benthic community sampling was conducted along
transects that crossed the width of the reservoir perpendicular to the direction of flow. 
Discrete grab samples were collected from 10 approximately equally spaced locations
along each transect using a standard Ponar dredge.
 
EPT richness may be the biggest take home. While the observed values for Average EPT
richness are within the range commonly observed in TVA mainstream reservoirs, both
Average EPT Richness and Total EPT Richness is considered low and categorized as
‘severely impacted’, as reservoirs obviously aren’t natural systems. Generally, a few more
EPT taxa are collected at the upstream most transects on the Emory and Clinch Rivers
because both rivers are transitioning from more-riverine to more-lacustrine (increased
depositional sediments) within the study area.
 
Average EPT richness is the total number of distinct EPT taxa in each substrate sample,
divided by the total number of samples. Therefore, if Hexagenia (a highly ecologically
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Benthic invertebrate community evaluations were conducted at 11 sites on the Emory and Clinch Rivers 
during November 2017.  Sites included nine ash-affected sites — six on the Emory River (Emory River 
miles [ERM] 4.1, 3.0, 2.6, 2.2, 1.0, and 0.7) and three on the Clinch River (Clinch River miles [CRM] 
4.0, 3.0, and 1.5) — and two reference sites (ERM 6.0 and CRM 6.0).   


Benthic invertebrate community sampling began in January 2009, with subsequent sampling conducted 
annually during autumn/winter.  Twelve sites were initially selected for monitoring with additional 
locations added as recovery operations allowed access (Table 1).  The maximum number of sites (18) 
were sampled in December 2011.  In 2012, the Baseline Ecological Risk Assessment (Arcadis 20121) was 
completed and, in 2013, the long-term monitoring plan was adopted (TVA 20132).  As a result, 
monitoring continued to be performed annually at the two sites on the lower Emory River (ERM 1.0 and 
0.7) because they are within the river reach with the highest potential for aquatic life exposure to residual 
ash.  Annual monitoring was reduced to biennial at the nine other sites.  


As in previous years, 10 equally spaced Ponar grab samples were collected along each transect and 
submitted for laboratory processing and identification of organisms to the lowest practical taxonomic 
level.  The total number of each taxa was tallied and used to generate benthic invertebrate community 
metrics in order to assess the status/response of the community.  Water depth also was recorded for each 
sample along with estimates of proportions of substrate types.  In addition, a sample of sediment co-
located with each benthic community sample was collected and analyzed for percent ash.  A detailed 
description of the sampling locations and collection methods can be found in Evaluation of Benthic 
Macroinvertebrate Communities in the Vicinity of TVA’s Kingston Fossil Plant, 2009-2010 (Baker 
20113).   


The 2017 benthic community results were consistent with previous years in that community metrics 
showed no clear evidence that the structure and function of the invertebrate populations had been severely 
compromised by the ash release.  Taxa richness at each site was similar to previous years as were the 
dominant taxa groups (oligochaetes, chironomids, Hexagenia, and sphaeriid clams) and proportions 
among feeding guilds and organism habits (Tables 2 and 3).  Mean invertebrate population densities were 
also within their respective historical range at each site, with the exception of ERM 0.7 (Figure 1).  The 
population density at ERM 0.7 in 2017 was the lowest to date for the site, largely due to the collection of 
fewer oligochaetes and chironomids than in previous years.  It is important to note that similar temporal 
variations in population densities have been observed at other sites, including reference sites.  And, as 


 
1  Arcadis. 2012. Kingston Ash Recovery Project Non-Time Critical Removal Action River System Baseline 


Ecological Risk Assessment (BERA). Document No. EPA-AO-50, Tennessee Valley Authority, Knoxville, TN. 
2  TVA. 2013. Non-Time-Critical Removal Action for the River System Long Term Monitoring Sampling and 


Analysis Plan. Document No. EPA-AO-059, May 23, 2013 (EPA approval), Tennessee Valley Authority, 
Knoxville, TN. 


3  Baker, T.F. 2011.  Evaluation of Benthic Macroinvertebrate Communities in the Vicinity of TVA’s Kingston 
Fossil Plant, 2009 – 2010. November. 
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observed at ERM 0.7, these variations were due largely to interannual changes in densities of oligochaetes 
and/or chironomids. 


Results from 2009 through 2017 show that oligochaetes and chironomids have overall been more 
abundant in the Emory River (Figures 2 and 3, respectively), while Hexagenia have been more abundant 
in the Clinch River (Figure 4).  Hexagenia abundance and, to some extent, sphaeriid abundance (Figure 5) 
also have exhibited an increase from upstream (reference site ERM 6.0) to downstream within the Emory 
River.   


As expected, mean taxa richness has fluctuated at sites from year–to-year but show a general increase 
from upstream to downstream in the Emory River and a general decrease from upstream to downstream in 
the Clinch River (Figure 6).  Most notable were the increases in richness from January 2009 to December 
2011, more so at sites in the Clinch River than in the Emory River.  Mean taxa richness also fluctuated 
twofold at the CRM 6.0 reference site during this period, suggesting that factors other than the ash release 
were influencing taxa richness dynamics.  Likewise, for subsequent surveys, there were no identifiable 
spatial trends in mean taxa richness attributable to the residual ash in the river system.    


Temporally, there has been a trend of decreasing chironomid abundance and percentage composition in 
the lower Emory River (ERM 1.0 and 0.7) since the December 2011 survey, the sample period when 
mean chironomid densities were their highest in the lower Emory River.  This downward trend, however, 
was associated with appreciable reductions in the composition of residual ash in the sediments (Figure 7) 
and is therefore unlikely an adverse effect related to ash.  Additionally, higher numbers of Hexagenia, 
Corbicula, Hirudinea, and to some extent, sphaeriid clams, have been observed at the ash-affected sites in 
both the lower Emory River (ERM 1.0 and 0.7) and the Clinch River (CRM 4.0, 3.0, and 1.5) since the 
first three years of monitoring.  These increases may indicate recovery from the habitat alterations that 
resulted from the spill or simply be a measure of the cyclical nature of populations.   


Mean taxon densities also exhibited similar temporal patterns among sites with similar limnological 
attributes; i.e., site-groups (Figures 8–13).  The relatively high degree of similarity within site-groups, 
suggests that the overriding influence on the benthic communities are the limnological attributes (river 
morphometry, flow velocities, substrate types, productivity, etc.) of each river reach, rather than the 
presence of residual ash, which is distributed unevenly through the system. 


Percent ash in sediments co-located with benthic community samples in 2017 ranged from <1 to 82% 
(mean 7.5%) in the Emory River and from <1 to 21% (mean 6.4%) in the Clinch River (Figure 14).  
Laboratory sediment toxicity tests indicate that only river sediments containing greater than 40% ash are 
likely to cause toxicity to benthic fauna (ARCADIS 20124).  Three samples exceeded this threshold in 
2017: one (51%) at ERM 2.6, one (54%) at ERM 1.0, and one (82%) at ERM 0.7; the composition of ash 
in other samples collected from both the Emory and Clinch Rivers was 21% or less.   
 
For the 10 co-located sediment samples collected at ERM 1.0 and ERM 0.7 annually from 2012 through 
2017, the frequency of samples with ash composition equal to or greater than 40% declined from 7 and 6 
samples, respectively, at ERM 0.7 and ERM 1.0 in 2012 to two or less samples at each site in subsequent 
years.  For the biennial monitoring on the Clinch River, the threshold (40% ash) has not been exceeded 
since 2013.  As residual ash is distributed unevenly through the system, these results indicate that ash and 
natural sediments are becoming more intermixed within the upper 6 inches of sediment. 
 


 
4Arcadis. 2012. Kingston Ash Recovery Project Non-Time Critical Removal Action River System Baseline 


Ecological Risk Assessment (BERA). Document No. EPA-AO-50, Tennessee Valley Authority, Knoxville, TN. 







In summary, the 2017 benthic community results were consistent with previous years with community 
metrics exhibiting no clear evidence that the structure and function of the macroinvertebrate populations 
had been severely compromised by the ash release.   
 
 







Table 1. Benthic invertebrate community and co-located sediment sampling locations, 2009-2017. 
 (X-Benthic invertebrate sampling;  XX-Benthic invertebrate and co-located sediment sampling) 


Sampling Period 


1 2 3 4 5 6 7 8 9 10 


January 
2009 


December 
2009 


December 2010 - 
January 2011 


December 2011 - 
January 2012 


November-
December 


2012 


December 
2013 


November 
2014 


November 
2015 


November 
2016 


November 
2017 


River Mile           


ERM 6.0* X X X XX XX XX . XX . XX 


ERM 5.0 X X X XX XX . . . . . 


ERM 4.1 . X X XX XX XX . XX . XX 


ERM 3.5 . . . XX XX . . . . . 


ERM 3.0 . . X XX XX XX . XX . XX 


ERM 2.6 . . X XX XX XX . XX . XX 


ERM 2.2 . X X XX XX XX . XX . XX 


ERM 1.0 X X X XX XX XX XX XX XX XX 


ERM 0.7 . . . XX XX XX XX XX XX XX 


CRM 8.7* X X X X X . . . . . 


CRM 6.0* X X X X X XX . XX . XX 


CRM 4.0 X X X X X XX . XX . XX 


CRM 3.0 X X X X X XX . XX . XX 


CRM 1.5 X X X X X XX . XX . XX 


CRM 0.5 X X X X X . . . . . 


TRM 573.9* X X X X . . . . . . 


TRM 566.3 X X X X . . . . . . 


TRM 560.81 X X X X X . . . . . 


* — Reference Site.   
1 —  TRM 560.8 is sampled as part of TVA’s Valley-wide monitoring program.  Invertebrate community samples were collected at this site in November 2008, 2009 and 2010; 


December 2011; and October 2012. 







Table 2.  Benthic invertebrate community metric results for long-term monitoring sites on the Emory River, 2009-2017. 


Transect ERM 6.0 ERM 4.1 ERM 3.0 


Sample Period 1 2 3 4 5 6 8 10 2 3 4 5 6 8 10 3 4 5 6 8 10 


Sample Period Jan-09 Dec-09 Dec-10 Dec-11 Dec-12 Dec-13 Dec-15 Nov-17 Dec-09 Dec-10 Dec-11 Dec-12 Dec-13 Dec-15 Nov-17 Dec-10 Dec-11 Dec-12 Dec-13 Dec-15 Nov-17 


Number of Samples 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 20 10 10 10 10 10 


Average 
Abundance 


 (# / m2) 


Population 680 547 293 695 1365 950 567 1273 883 1733 1188 1372 1665 1263 1077 2349 2233 1388 3203 1150 1515 
Oligochaetes 273 110 48 402 335 317 238 485 255 507 592 517 722 610 522 1108 1407 332 1668 443 718 
Chironomids 375 415 227 247 987 557 287 678 552 1107 422 645 747 403 400 1056 697 518 1053 312 535 
Hexagenia 9 12 5 3 5 12 3 15 10 35 37 28 52 53 53 20 13 33 40 32 42 
Sphaeriidae -- -- -- -- -- -- 3 -- 5 -- 22 80 15 118 15 94 40 415 337 260 167 
Corbicula 4 2 5 13 5 13 3 12 -- 15 17 8 42 10 25 2 17 17 15 13 8 
Gastropods -- 2 -- -- -- 2 -- -- -- -- -- 2 -- -- -- 1 3 -- 5 -- 2 
Hirudinea -- -- -- -- -- 3 -- 12 -- 5 2 2 10 -- 15 3 -- 7 18 3 8 


Average 
Composition 


% Oligochaetes 39 20 23 55 22 28 42 42 24 29 43 33 36 44 39 43 61 20 41 33 42 
% Chironomids 56 76 66 38 70 58 51 49 64 60 39 44 47 34 40 50 32 41 38 25 38 
% Hexagenia 1 2 1 0 0 2 0 2 2 1 2 4 4 4 7 1 1 6 2 3 3 
% Sphaeriidae -- -- -- -- -- -- 0 -- 2 -- 1 6 2 10 2 3 2 19 14 24 13 
% Corbicula 1 1 3 2 1 3 0 1 -- 4 3 1 4 1 4 0 1 4 1 3 1 
% Gastropods -- 0 -- -- -- 0 -- -- -- -- -- 0 -- -- -- 0 0 -- 0 -- 0 
% Hirudinea -- -- -- -- -- 1 -- 1 -- 0 0 0 1 -- 2 0 -- 1 1 0 0 


Taxa Richness 


Total Richness 25 22 22 27 25 41 20 58 43 40 56 25 36 30 45 46 42 30 42 26 43 


Average Richness 8.0 6.7 5 7.6 6.7 11.1 6.3 14.2 10.6 10.8 11.9 10.3 11.9 9.6 11.1 13.1 12.3 11.2 14.8 9.4 12.8 


Total EPT Richness 2 2 3 1 2 5 2 8 6 5 5 2 3 3 6 3 2 2 4 2 5 


Average EPT Richness 0.5 0.5 0.4 0.2 0.3 1.1 0.2 1.7 1.0 1.1 0.8 0.8 1.1 1.0 1.5 0.7 0.3 1.0 1.5 0.8 1.0 


 % Filterer 2 11 9 5 6 6 1 6 21 8 11 9 6 12 13 10 10 28 17 27 15 
 % Gatherer 84 77 73 66 81 68 82 76 61 75 60 66 71 67 70 60 72 48 59 47 66 
 % Predator 11 10 6 15 9 17 10 12 11 11 23 19 20 15 13 23 9 14 20 17 16 


Feeding % Scraper 0 1 1 6 1 1 -- 1 1 0 2 0 0  --- 0 1 1 0 0 0 0 
 % Shredder 0 0 6 8 1 4 3 3 1 1 2 2 1 1 0 5 7 1 1 0 1 
 % Parasite 1 -- 5 0 2 3 3 1 0 3 1 1 1 1 1 0 1 6 1 5 0 
 % Omnivore 1 1 0 1 0 1 1 1 4 1 1 2 1 4 3 1 0 3 2 3 2 


 % Burrower 88 76 81 69 86 76 85 78 65 83 69 80 81 85 81 65 75 74 77 80 89 
 % Climber 0 2 5 9 3 6 3 2 2 2 4 8 2 3 1 7 15 6 4 2 1 


Habit % Clinger 0 9 3 4 1 1  -- 5 22 2 7 0 1 1 4 5 1  -- 0 0 1 
 % Sprawler 12 12 12 18 10 17 12 11 8 13 18 12 17 11 10 23 8 19 18 14 8 
 % Swimmer  --  --  --  --  --  --  -- 0 0  -- 1  --  --  --  -- 0  --  -- 0  --  -- 


 
 







Table 2.  (Continued) 


Transect ERM 2.6 ERM 2.2 


Sample Period 3 4 5 6 8 10 2 3 4 5 6 8 10 


Sample Period Dec-10 Dec-11 Dec-12 Dec-13 Dec-15 Nov-17 Dec-09 Dec-10 Dec-11 Dec-12 Dec-13 Dec-15 Nov-17 


Number of Samples 20 10 10 10 10 10 10 20 10 10 10 10 10 


Average 
Abundance 


 (# / m2) 


Population 1993 2045 1942 3540 1958 2022 1233 1843 1797 3015 4223 1957 2477 


Oligochaetes 628 743 735 1995 502 1100 260 543 1190 1335 2520 425 1503 


Chironomids 1219 948 662 993 500 527 378 1026 508 893 1417 767 670 


Hexagenia 55 55 58 65 75 22 168 126 23 63 73 230 30 


Sphaeriidae 53 255 402 423 835 338 360 104 42 657 32 462 120 


Corbicula 1 12 8 3 5 3 3 2 3 18 60 13 23 


Gastropods 0 0 2 2 0 0 0 0 0 2 53 0 8 


Hirudinea 3 -- 25 2 -- 17 8 1 3 10 5 3 103 


Average 
Composition 


% Oligochaetes 24 34 33 43 29 36 12 15 46 32 52 16 49 
% Chironomids 63 46 40 35 28 33 31 65 45 39 38 38 24 
% Hexagenia 4 4 4 4 4 2 26 9 2 4 4 16 1 
% Sphaeriidae 4 12 18 16 36 27 25 6 2 21 1 25 8 
% Corbicula 0 1 1 0 0 0 0 0 1 2 1 2 12 
% Gastropods -- -- 0 0 -- -- -- -- -- 0 1 -- 1 
% Hirudinea 0 -- 1 0 -- 1 0 0 1 0 0 0 4 


Taxa Richness 


Total Richness 38.5 40 29 35 25 36 46 39.5 47 30 43 30 36 


Average Richness 12.9 13.4 11.3 11.5 10.1 10.0 10.3 11.8 13.1 11.6 14.2 13.2 9.3 


Total EPT Richness 3 1 2 2 1 4 4 2.5 3 2 3 2 2 


Average EPT Richness 1.0 0.7 0.8 0.9 0.9 0.6 1.5 1.0 0.6 1.0 1.1 1.1 0.6 
 % Filterer 8 23 23 18 37 29 34 13 13 26 5 28 22 
 % Gatherer 57 56 59 61 43 49 47 50 60 56 72 48 65 
 % Predator 22 14 15 18 15 20 13 27 19 14 19 13 11 


Feeding % Scraper 3 0 0 0  --  -- 0 0 3 0 1  -- 1 
 % Shredder 6 3 1  -- 1 0 1 2 2 1 1 1 1 
 % Parasite 0 1 2 1 0 0 0 2 0 1 1 1 1 
 % Omnivore 3 3 2 2 4 2 3 6 2 2 1 8 1 


 % Burrower 65 73 83 81 89 90 75 62 62 82 77 79 84 
 % Climber 7 8 4 1 2 1 1 5 10 5 3 3 2 


Habit % Clinger 3 3 0 0  -- 0 9 4 3 0 1  -- 1 
 % Sprawler 25 16 13 18 9 7 14 29 25 13 19 17 11 
 % Swimmer 0  --  --  --  --  -- 0  --  --  --  --  --  -- 


 
  







Table 2.  (Continued) 


Transect ERM 1.0 ERM 0.7 
Sample Period 1 2 3 4 5 6 7 8 9 10 4 5 6 7 8 9 10 
Sample Period Jan-09 Dec-09 Dec-10 Dec-11 Dec-12 Dec-13 Nov-14 Nov-15 Nov-16 Nov-17 Dec-11 Dec-12 Dec-13 Nov-14 Nov-15 Nov-16 Nov-17 


Number of Samples 10 10 20 10 10 10 10 10 10 10 10 10 10 10 10 10 10 


Average 
Abundance 


 (# / m2) 


Population 913 1045 1546 2777 1453 1125 1823 1948 2848 1302 2607 2173 2325 2630 2347 3935 1212 
Oligochaetes 373 465 689 1025 277 210 892 540 1315 453 847 590 1083 1328 908 2358 403 
Chironomids 320 318 718 1230 632 507 475 528 478 243 1347 1153 853 940 750 653 215 
Hexagenia 35 115 39 168 77 143 63 328 187 203 193 128 177 97 143 167 268 
Sphaeriidae 163 128 64 242 372 205 287 393 705 285 145 70 130 160 297 392 113 
Corbicula 5 7 5 63 52 12 57 50 80 58 22 55 12 40 53 67 67 
Gastropods 3 -- 1 -- 3 5 2 15 22 12 -- 83 3 18 123 72 80 
Hirudinea 3 3 1 5 5 2 25 20 25 30 -- 40 20 7 23 142 43 


Average 
Composition 


% Oligochaetes 35 50 36 37 21 21 51 33 47 40 35 23 41 52 41 54 41 
% Chironomids 39 30 51 42 45 46 25 25 22 18 48 48 36 34 29 17 17 
% Hexagenia 5 11 5 6 4 13 3 17 6 12 7 12 12 4 7 7 15 
% Sphaeriidae 18 8 5 10 20 14 15 17 20 20 6 6 6 7 11 12 10 
% Corbicula 1 1 0 3 6 1 3 3 3 5 1 3 1 2 3 2 6 
% Gastropods 0 -- 0 -- 0 1 0 1 1 1 -- 4 0 1 6 3 6 
% Hirudinea 0 0 0 1 1 0 1 1 1 2 -- 2 1 0 1 2 4 


Taxa 
Richness 


Total Richness 21 23 38 53 39 28 40 43 37 32 42 39 32 39 43 39 36 


Average Richness 8.6 8.4 10.8 17.2 12.6 11.4 12.7 15.1 14.1 11.2 15.0 15.9 12.8 13.0 15.4 14.4 13.1 


Total EPT Richness 1 3 3.5 3 2 2 3 2 2 2 2 3 2 2 2 3 1 


Average EPT Richness 0.6 0.9 0.9 1.1 1.1 0.9 0.9 1.1 1.2 0.8 0.6 1.5 1.0 0.9 1.2 1.3 0.7 
 % Filterer 20 9 6 16 29 16 19 21 24 26 11 17 7 11 16 16 16 
 % Gatherer 53 72 67 55 46 57 66 58 56 56 57 62 72 77 67 66 59 
 % Predator 21 16 21 15 16 21 11 13 16 14 16 12 16 8 9 12 14 


Feeding % Scraper 0  -- 0 0 1 2 0 1 1 1 1 4 0 1 6 3 6 
 % Shredder 1 0 4 11 3 1 1 1 1 0 12 2 1 1 1 0 1 
 % Parasite 1  -- 1 0 2 1 1 1 1 1 0 1 1 0 1 1 1 
 % Omnivore 4 3 2 2 2 3 2 5 2 2 4 2 4 3 2 2 3 


 % Burrower 74 80 78 71 74 75 86 79 86 84 66 71 80 88 82 82 76 
 % Climber 1 1 4 13 6 2 2 3 2 1 14 9 2 3 2 2 1 


Habit % Clinger 0 0 1 1 1 2 0 1 1 1 1 5 0 1 6 3 7 
 % Sprawler 25 18 17 15 19 21 11 15 9 13 20 14 17 8 9 12 16 
 % Swimmer  --  --  --  --  --  --  --  --  --  --  --  --  --  -- 0  --  -- 


Values are rounded to whole numbers.  “0” values indicate densities less than 0.5 organisms/m3 or percentages less than 0.5.  Blank values indicate no individuals of the taxon were collected. 
Sample periods are defined as follows: 1=January 2009,  2=December 2009,  3= December 2010-January 2011,  4=December 2011-January 2012,  5=December 2012,  6=December 2013, 
7=November 2014,  8=November 2015,  9=November 2016,  10=November 2017.   
Abbreviations: EPT = Ephemeroptera, Plecoptera, and Trichoptera;  ERM = Emory River Mile.  
Taxonomic revisions of the oligochaetes (Wetzel 20135) resulted in some changes to previously reported values for the Total Richness and Average Richness metrics.   
Chaoboridae, which are meroplanktonic, were excluded from the taxonomic dataset, resulting in some changes to previously reported values.  


 
5 Wetzel, M.J., R.D. Kathman, S.V. Fend, and K.A. Coates. 2013. Classification and checklist of the freshwater oligochaetes occurring in North America north of 
Mexico. World Wide Web URL: http://wwx.inhs.illinois.edu/people/mjwetzel/fwoligonachecklist. 







Table 3.  Benthic invertebrate community metric results for long-term monitoring sites on the Clinch River, 2009-2017. 


Transect CRM 6.0 CRM 4.0  


Sample Period 1 2 3 4 5 6 8 10 1 2 3 4 5 6 8 10 


Sample Period Jan-09 Dec-09 Dec-10 Dec-11 Dec-12 Dec-13 Nov-15 Nov-17 Jan-09 Dec-09 Dec-10 Dec-11 Dec-12 Dec-13 Nov-15 Nov-17 


Number of Samples 10 10 20 10 10 10 10 10 10 10 10 10 10 10 10 10 


Average 
Abundance   


(# / m2) 


Population 2975 972 2467 1598 3155 2177 2647 1373 1628 1295 1632 2638 2010 2367 2338 1972 


Oligochaetes 1838 345 1005 242 462 188 667 295 550 57 527 417 237 255 237 318 


Chironomids 790 238 1040 487 1105 773 1003 325 393 325 702 695 557 817 430 455 


Hexagenia 145 88 91 445 335 388 292 278 150 278 188 470 458 560 543 380 


Sphaeriidae 90 30 22 3 225 53 218 78 477 352 143 195 453 458 847 430 


Corbicula 2 77 53 150 150 73 178 95 8 18 22 137 108 20 55 90 


Gastropods 30 80 45 53 440 333 115 177 5 2 10 132 72 52 93 215 


Hirudinea 40 75 38 62 182 88 72 70 22 18 12 13 67 77 63 48 


Average 
Composition 


% Oligochaetes 63 30 38 22 17 10 27 18 47 7 29 18 11 10 11 14 
% Chironomids 25 18 42 29 30 33 36 23 23 30 47 26 28 35 18 24 
% Hexagenia 5 9 4 21 11 19 12 20 7 26 11 29 22 23 21 21 
% Sphaeriidae 3 12 1 0 6 2 6 3 18 22 8 8 23 19 30 21 
% Corbicula 0 8 5 12 8 4 10 9 1 3 1 5 5 1 3 5 
% Gastropods 1 11 2 4 12 14 3 17 0 0 1 2 4 2 8 11 
% Hirudinea 2 6 2 5 8 5 3 5 3 2 1 0 3 3 5 3 


Taxa Richness 


Total Richness 35 34 47 44 52 44 40 39 34 20 52 56 45 50 36 45 


Average Richness 14.5 8.9 16.8 15.3 20.3 19.8 16.8 15.4 9.7 8.5 16.1 17.1 16.4 17.7 16.0 14.9 


Total EPT Richness 2 4 4.5 2 5 5 4 4 2 2 4 7 3 3 2 4 


Average EPT Richness 1.1 0.9 1.2 1.0 1.7 1.9 1.5 1.6 0.7 1.0 1.2 1.8 1.3 1.5 1.0 1.3 


 % Filterer 3 25 12 18 16 13 30 13 19 34 13 23 30 22 34 26 
 % Gatherer 76 40 61 47 35 45 46 42 60 37 66 54 44 53 40 42 
 % Predator 13 11 19 22 31 21 17 21 12 16 13 8 16 15 13 14 


Feeding % Scraper 1 11 2 4 13 14 3 17 0 0 1 2 4 3 8 11 
 % Shredder 3 9 5 6 2 2 2 1 3 0 2 6 2 1 1 1 
 % Parasite 0  -- 0 0 1 2 0 1 1  -- 0 0 2 2 1 1 
 % Omnivore 4 3 1 2 2 4 1 4 5 13 5 6 2 4 3 4 


 % Burrower 80 61 66 66 58 52 57 58 80 61 72 66 73 76 73 70 
 % Climber 4 10 6 7 4 4 3 2 2 0 6 7 3 2 2 2 


Habit % Clinger 1 16 8 9 14 20 18 18 0 10 4 11 6 5 9 12 
 % Sprawler 15 12 19 17 23 21 16 20 16 29 19 14 18 17 15 16 
 % Swimmer  --  --  --  -- 1 1  --  --  --  -- 0  --  --  --  --  -- 


 
  







Table 3.  (Continued) 


Transect CRM 3.0 CRM 1.5 


Sample Period 1 2 3 4 5 6 8 10 1 2 3 4 5 6 8 10 


Sample Period Jan-09 Dec-09 Dec-10 Dec-11 Dec-12 Dec-13 Nov-15 Nov-17 Jan-09 Dec-09 Dec-10 Dec-11 Dec-12 Dec-13 Nov-15 Nov-17 


Number of Samples 10 10 10 10 10 10 10 10 10 10 7 9 10 10 10 10 


Average 
Abundance     


(# / m2) 


Population 1523 942 1187 1317 2287 2550 2310 1805 1287 1193 957 1819 1680 2760 1973 2018 
Oligochaetes 190 70 160 303 372 365 212 293 150 333 217 526 217 382 168 128 
Chironomids 575 318 573 370 433 638 370 357 420 380 488 469 412 587 365 415 
Hexagenia 345 140 245 402 392 538 877 445 292 252 176 404 387 363 940 277 
Sphaeriidae 388 392 150 103 855 782 580 377 402 188 10 215 493 1203 292 670 
Corbicula 3 13 8 60 127 85 95 212 3 17 7 113 90 68 75 303 
Gastropods 2 -- 3 3 17 8 15 18 -- -- -- -- 5 12 17 5 
Hirudinea 2 5 -- 22 27 67 83 63 -- 13 10 52 40 45 72 42 


Average 
Composition 


% Oligochaetes 10 12 12 26 15 14 9 11 16 27 15 28 13 14 8 6 
% Chironomids 37 33 47 28 18 24 16 17 33 34 44 26 25 20 18 21 
% Hexagenia 27 15 22 27 17 23 40 29 23 18 11 18 23 15 50 17 
% Sphaeriidae 25 37 14 8 36 29 24 23 26 18 2 10 29 42 15 28 
% Corbicula 0 2 1 4 8 3 4 13 0 1 4 6 6 3 4 14 
% Gastropods 0 -- 0 0 2 0 1 1 -- -- -- -- 0 1 1 0 
% Hirudinea 0 1 -- 1 1 2 3 4 -- 1 6 9 2 2 3 2 


Taxa Richness 


Total Richness 24 18 26 40 38 32 37 33 16 19 25 40 31 49 31 36 
Average Richness 9.2 8.6 10.8 14.5 14.2 15.1 14.9 12.3 9.1 9.4 9.3 15.0 12.9 17.2 13.1 13.8 
Total EPT Richness 2 1 2 4 3 3 2 2 2 1 2 3 2 3 3 4 
Average EPT Richness 1.1 1.0 1.2 1.4 1.1 1.5 1.4 1.3 1.1 1.0 0.7 1.0 1.1 1.3 1.4 1.5 


 % Filterer 25 39 15 14 44 33 29 36 27 20 25 21 36 45 21 50 
 % Gatherer 45 42 51 60 36 42 54 46 44 59 42 52 40 34 64 30 
 % Predator 17 11 26 15 10 16 10 10 19 12 29 19 17 9 9 13 


Feeding % Scraper 0  -- 1 1 2 1 1 1  -- 0 0 1 0 1 1 0 
 % Shredder 0 0 0 4 1 1 1 1 0 0  -- 3 1 3 0 2 
 % Parasite 0 0 1 1 2 1 2 1 0 0  -- 0 1 2 1 0 
 % Omnivore 12 7 7 4 4 6 4 5 10 7 4 4 5 5 4 4 
 % Burrower 76 82 82 77 83 79 84 84 77 80 54 70 81 83 86 76 
 % Climber 0 0 0 5 1 2 1 1  -- 1 2 4 2 4 1 3 


Habit % Clinger 0  -- 1 2 2 1 1 1 0  -- 16 6 0 1 1 9 
 % Sprawler 23 18 17 16 13 17 14 13 23 19 28 20 16 12 12 10 
 % Swimmer  --  --  --  -- 0 0  -- 0 0  --  --  --  --  --  --  -- 


Values are rounded to whole numbers.  “0” values indicate densities less than 0.5 organisms/m3 or percentages less than 0.5.  Blank values indicate no individuals of the taxon were collected. 
Sample periods are defined as follows: 1=January 2009;  2=December 2009;  3= December 2010-January 2011;  4=December 2011-January 2012;  5=December 2012;  6=December 2013; 
7=November 2014;  8=November 2015,  9=November 2016,  10=November 2017.   
Abbreviations: EPT = Ephemeroptera, Plecoptera, and Trichoptera;  CRM = Clinch River Mile. 
Taxonomic revisions of the oligochaetes (Wetzel 20136) resulted in some changes to previously reported values for the Total Richness and Average Richness metrics. 
Chaoboridae, which are meroplanktonic, were excluded from the taxonomic dataset, resulting in some changes to previously reported values.


 
6 Wetzel, M.J., R.D. Kathman, S.V. Fend, and K.A. Coates. 2013. Classification and checklist of the freshwater oligochaetes occurring in North America north of 
Mexico. World Wide Web URL: http://wwx.inhs.illinois.edu/people/mjwetzel/fwoligonachecklist. 
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      Error Bars = 95% Confidence Interval 
     * Indicates sampling event(s) site was not sampled.  Only Emory River Miles (ERM) 1.0 and 0.7 were sampled in 2014 


and 2016. 
 
Figure 1. Mean benthic invertebrate population densities at long-term monitoring sites in the Emory and 


Clinch Rivers, 2009-2017.  
 
 
 


 
 
    Reference Sites 
     Error Bars = 95% Confidence Interval 
     * Indicates sampling event(s) site was not sampled.  Only Emory River Miles (ERM) 1.0 and 0.7 were sampled in 2014 


and 2016. 
 
 Figure 2. Mean densities of oligochaetes at long-term monitoring sites in the Emory and Clinch Rivers, 


2009-2017.   







 
 
    Reference Sites 
      Error Bars = 95% Confidence Interval 
     * Indicates sampling event(s) site was not sampled.  Only Emory River Miles (ERM) 1.0 and 0.7 were sampled in 2014 


and 2016. 
 
 
Figure 3. Mean densities of chironomids at long-term monitoring sites in the Emory and Clinch Rivers, 


2009-2017.  
 
 
 


 
 
    Reference Sites 
      Error Bars = 95% Confidence Interval 
     * Indicates sampling event(s) site was not sampled.  Only Emory River Miles (ERM) 1.0 and 0.7 were sampled in 2014 


and 2016. 
 
 
Figure 4. Mean densities of Hexagenia at long-term monitoring sites in the Emory and Clinch Rivers, 


2009-2017. 







 
    Reference Sites 
      Error Bars = 95% Confidence Interval 
     * Indicates sampling event(s) site was not sampled.  Only Emory River Miles (ERM) 1.0 and 0.7 were sampled in 2014 


and 2016. 
 
 
Figure 5. Mean densities of sphaeriid clams at long-term monitoring sites in the Emory and Clinch 


Rivers, 2009-2017. 
 
 
 


 
 
    Reference Sites 
      Error Bars = 95% Confidence Interval 
     * Indicates sampling event(s) site was not sampled.  Only Emory River Miles (ERM) 1.0 and 0.7 were sampled in 2014 


and 2016. 
 
 
Figure 6. Mean number of benthic invertebrate taxa per sample (i.e., taxa richness) at long-term 


monitoring sites in the Emory and Clinch Rivers, 2009-2017. 
 







 
 


Figure 7. Chironomid densities (No./m2) and percentage composition of ash in each sample of substrate collected at ERM 1.0 and ERM 0.7, 
2012-2017.   


 
Sample results for each site are ordered from left to right based on sample number and sample period.  Each sample number 
corresponds to an approximate percentage across the river channel from left bank to right bank.  Sample periods 5 through 10 
correspond to years 2012 through 2017, respectively. 







 
 


 
 


 


 


 


Figure 8. Temporal patterns in mean benthic invertebrate population 
densities at ash-affected sites in the Emory and Clinch Rivers*, 
2009-2017.  


Figure 9. Temporal patterns in mean densities of oligochaetes at ash- 
affected sites in the Emory and Clinch Rivers*, 2009-2017.


 


*Sites are presented based on their proximity, similarities of river cross-sections, and estimated risk for exposure to residual ash.  Three site-groups 
were formed, one consisting of ERM 3.0, 2.6, and 2.2, one consisting of ERM 1.0 and ERM 0.7, and one consisting of CRM 4.0, CRM 3.0, and CRM 
1.5.  Only Emory River Miles (ERM) 1.0 and 0.7 were sampled in 2014 and 2016.  For other locations, years 2014 and 2016 are represented by a 
break in the line graphs.







 


 


 


 


 


Figure 10. Temporal patterns in mean densities of chironomids at ash- 
affected sites in the Emory and Clinch Rivers*, 2009-2017. 


  


Figure 11. Temporal patterns in mean densities of Hexagenia at ash- 
affected sites in the Emory and Clinch Rivers*, 2009-2017. 


 


*Sites are presented based on their proximity, similarities of river cross-sections, and estimated risk for exposure to residual ash.  Three site-groups 
were formed, one consisting of ERM 3.0, 2.6, and 2.2, one consisting of ERM 1.0 and ERM 0.7, and one consisting of CRM 4.0, CRM 3.0, and CRM 
1.5.  Only Emory River Miles (ERM) 1.0 and 0.7 were sampled in 2014 and 2016.  For other locations, years 2014 and 2016 are represented by a 
break in the line graphs. 







 


  


 
Figure 12. Temporal patterns in mean densities of Corbicula at ash- 


affected sites in the Emory and Clinch Rivers*, 2009-2017. 


 


 


 
Figure 13. Temporal patterns in mean densities of Hirudinea at ash- 


affected sites in the Emory and Clinch Rivers*, 2009-2017. 
 


 


*Sites are presented based on their proximity, similarities of river cross-sections, and estimated risk for exposure to residual ash.  Three site-groups 
were formed, one consisting of ERM 3.0, 2.6, and 2.2, one consisting of ERM 1.0 and ERM 0.7, and one consisting of CRM 4.0, CRM 3.0, and CRM 
1.5.  Only Emory River Miles (ERM) 1.0 and 0.7 were sampled in 2014 and 2016.  For other locations, years 2014 and 2016 are represented by a 
break in the line graphs. 







 
a.  Emory River – Monitoring was performed annually at ERM 1.0 and 0.7.  Annual 


monitoring was reduced to biennial in 2013 at ERM 6.0, 4.1, 3.0, 2.6, and 2.2.  Results 
from ERM 6.0 and ERM 4.1 were excluded because few samples had detectable ash and 
detection yielded low ash content. 


 
 


 
b.  Clinch River – Monitoring was preformed biennial at CRM 6.0, 4.0, 3.0, and 1.5. 


 


Figure 14. Percentage ash composition in sediment samples collected co-located with benthic 
invertebrate community samples in the Emory (a) and Clinch (b) Rivers, 2012-2017. 







































































Data_Mussels

		Project		Reservoir		River Mile		VS Region		Benthic Zone		Taxa#		Family		Taxa		Genus		Count		Sample Code		Sample Number		Code		Gear		Date		Month		Year

		Kingston		Watts Bar		CRM 0.5		Main		Transition		190504		Unionidae		Unionidae				1		KIF-CRM0.5-1212-1		1		CRM-0.5		PO		12/4/12		12		2012

		Kingston		Watts Bar		CRM 1.5		Main		Transition		190504		Unionidae		Obliquaria reflexa		Obliquaria		1		KIF-CRM1.5-1212-3		3		CRM-1.5		PO		12/4/12		12		2012

		Kingston		Watts Bar		CRM 1.5		Main		Transition		190504		Unionidae		Obliquaria reflexa		Obliquaria		1		PW-KIF-1.5-09-12-4		4		CRM-1.5		PO		8/16/12		8		2012

		Kingston		Watts Bar		CRM 2.2		Main		Transition		190504		Unionidae		Unionidae				2		KIF-CRM2.2-1212-1		1		CRM-2.2		PO		12/5/12		12		2012

		Kingston		Watts Bar		CRM 2.2		Main		Transition		190504		Unionidae		Unionidae				3		KIF-CRM2.2-1115-1		1		CRM-2.2		PO		11/16/15		11		2015

		Kingston		Watts Bar		CRM 2.2		Main		Transition		190504		Unionidae		Toxolasma parvum		Toxolasma		1		KIF-CRM2.2-0820-7		7		CRM-2.2		PO		8/20/20		8		2020

		Kingston		Watts Bar		CRM 2.2		Main		Transition		190504		Unionidae		Potamilus alatus		Potamilus		1		KIF-CRM2.2-1212-8		8		CRM-2.2		PO		12/5/12		12		2012

		Kingston		Watts Bar		CRM 3.0		Main		Transition		190504		Unionidae		Unionidae				1		KIF-CRM3.0-1115-10		10		CRM-3.0		PO		11/9/15		11		2015

		Kingston		Watts Bar		CRM 3.5		Main		Transition		190504		Unionidae		Obliquaria reflexa		Obliquaria		1		KIF-CRM3.5-1111-2		2		CRM-3.5		PO		11/22/11		11		2011

		Kingston		Watts Bar		CRM 3.5		Main		Transition		190504		Unionidae		Utterbackia imbecillis		Utterbackia		1		PW-KIF-3.5-9-12-06		6		CRM-3.5		PO		8/9/12		8		2012

		Kingston		Watts Bar		CRM 3.75		Main		Transition		190504		Unionidae		Utterbackia imbecillis		Utterbackia		2		KIF-CRM3.75-1020-2		2		CRM-3.75		PO		10/6/20		10		2020

		Kingston		Watts Bar		CRM 3.75		Main		Transition		190504		Unionidae		Utterbackia imbecillis		Utterbackia		1		KIF-CRM3.75-1121-02		2		CRM-3.75		PO		11/16/21		11		2021

		Kingston		Watts Bar		CRM 3.75		Main		Transition		190504		Unionidae		Utterbackia imbecillis		Utterbackia		1		KIF-CRM3.75-1121-03		3		CRM-3.75		PO		11/16/21		11		2021

		Kingston		Watts Bar		CRM 3.75		Main		Transition		190504		Unionidae		Truncilla sp.		Truncilla		1		KIF-CRM3.75-1020-4		4		CRM-3.75		PO		10/6/20		10		2020

		Kingston		Watts Bar		CRM 3.75		Main		Transition		190504		Unionidae		Utterbackia imbecillis		Utterbackia		1		KIF-CRM3.75-1121-07		7		CRM-3.75		PO		11/16/21		11		2021

		Kingston		Watts Bar		CRM 3.75		Main		Transition		190504		Unionidae		Leptodea fragilis		Leptodea		1		KIF-CRM3.75-1117-9		9		CRM-3.75		PO		11/9/17		11		2017

		Kingston		Watts Bar		CRM 6.0		Main		Transition		190504		Unionidae		Unionidae				1		KIF-CRM6.0-1209-4		4		CRM-6.0		PO		12/1/09		12		2009

		Kingston		Watts Bar		CRM 6.0		Main		Transition		190504		Unionidae		Unionidae				2		KIF-CRM6.0-1119-09		9		CRM-6.0		PO		11/26/19		11		2019

		Kingston		Watts Bar		CRM 6.0		Main		Transition		190504		Unionidae		Unionidae				1		CRM 6.0-10		10		CRM-6.0		PO		1/23/09		1		2009

		Kingston		Watts Bar		ERM 0.7		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM0.7-1115-1		1		ERM-0.7		PO		11/10/15		11		2015

		Kingston		Watts Bar		ERM 0.7		Main		Transition		190504		Unionidae		Leptodea fragilis		Leptodea		1		KIF-ERM0.7-1117-1		1		ERM-0.7		PO		11/7/17		11		2017

		Kingston		Watts Bar		ERM 0.7		Main		Transition		190504		Unionidae		Amblema plicata		Amblema		1		KIF-ERM0.7-1211-5		5		ERM-0.7		PO		1/9/12		1		2012

		Kingston		Watts Bar		ERM 0.7		Main		Transition		190504		Unionidae		Potamilus alatus		Potamilus		1		KIF-ERM00.7-1212-5		5		ERM-0.7		PO		11/26/12		11		2012

		Kingston		Watts Bar		ERM 0.7		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM0.7-1115-5		5		ERM-0.7		PO		11/10/15		11		2015

		Kingston		Watts Bar		ERM 0.7		Main		Transition		190504		Unionidae		Toxolasma sp.		Toxolasma		1		KIF-ERM0.7-1116-5		5		ERM-0.7		PO		11/16/16		11		2016

		Kingston		Watts Bar		ERM 0.7		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM0.7-1116-6		6		ERM-0.7		PO		11/16/16		11		2016

		Kingston		Watts Bar		ERM 0.7		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM0.7-1114-7		7		ERM-0.7		PO		11/19/14		11		2014

		Kingston		Watts Bar		ERM 0.7		Main		Transition		190504		Unionidae		Utterbackia imbecillis		Utterbackia		1		KIF-ERM0.7-1119-09		9		ERM-0.7		PO		11/25/19		11		2019

		Kingston		Watts Bar		ERM 0.7		Main		Transition		190504		Unionidae		Unionidae				2		KIF-ERM0.7-1121-09		9		ERM-0.7		PO		11/17/21		11		2021

		Kingston		Watts Bar		ERM 1.0		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM1.0-1212-1		1		ERM-1.0		PO		11/26/12		11		2012

		Kingston		Watts Bar		ERM 1.0		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM1.0-1116-1		1		ERM-1.0		PO		11/16/16		11		2016

		Kingston		Watts Bar		ERM 1.0		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM1.0-1115-6		6		ERM-1.0		PO		11/10/15		11		2015

		Kingston		Watts Bar		ERM 2.2		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM2.2-1115-1		1		ERM-2.2		PO		11/10/15		11		2015

		Kingston		Watts Bar		ERM 2.2		Main		Transition		190504		Unionidae		Obliquaria reflexa		Obliquaria		1		KIF-ERM2.2-1115-2		2		ERM-2.2		PO		11/10/15		11		2015

		Kingston		Watts Bar		ERM 2.2		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM2.2-1212-5		5		ERM-2.2		PO		11/27/12		11		2012

		Kingston		Watts Bar		ERM 2.2		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM2.2-1115-7		7		ERM-2.2		PO		11/10/15		11		2015

		Kingston		Watts Bar		ERM 2.2		Main		Transition		190504		Unionidae		Obliquaria reflexa		Obliquaria		1		KIF-ERM2.2-1210-11		11		ERM-2.2		PO		12/8/10		12		2010

		Kingston		Watts Bar		ERM 2.6		Main		Transition		190504		Unionidae		Utterbackia imbecillis		Utterbackia		1		KIF-ERM2.6-1121-02		2		ERM-2.6		PO		11/17/21		11		2021

		Kingston		Watts Bar		ERM 3.0		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM3.0-1212-1		1		ERM-3.0		PO		11/28/12		11		2012

		Kingston		Watts Bar		ERM 3.0		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM3.0-1115-3		3		ERM-3.0		PO		11/11/15		11		2015

		Kingston		Watts Bar		ERM 3.0		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM3.0-1211-7		7		ERM-3.0		PO		1/16/12		1		2012

		Kingston		Watts Bar		ERM 3.5		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM3.5-1212-2		2		ERM-3.5		PO		11/28/12		11		2012

		Kingston		Watts Bar		ERM 4.1		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM4.1-1121-01		1		ERM-4.1		PO		11/17/21		11		2021

		Kingston		Watts Bar		ERM 4.1		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM4.1-1121-03		3		ERM-4.1		PO		11/17/21		11		2021

		Kingston		Watts Bar		ERM 5.0		Main		Transition		190504		Unionidae		Utterbackia imbecillis		Utterbackia		1		ERM5.0-9		9		ERM-5.0		PO		1/22/09		1		2009

		Kingston		Watts Bar		ERM 6.0		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM6.0-1212-9		9		ERM-6.0		PO		12/3/12		12		2012

		Kingston		Watts Bar		ERM 6.0		Main		Transition		190504		Unionidae		Unionidae				1		KIF-ERM6.0-1212-10		10		ERM-6.0		PO		12/3/12		12		2012





Summary Table

												Sample Number

		Reservoir		River Mile		Year		Family		Taxa		1		2		3		4		5		6		7		8		9		10		11

		Watts Bar		CRM 0.5		2012		Unionidae		Unionidae		1		–		–		–		–		–		–		–		–		–		–

		Watts Bar		CRM 1.5		2012		Unionidae		Obliquaria reflexa		–		–		1		1		–		–		–		–		–		–		–

		Watts Bar		CRM 2.2		2012		Unionidae		Potamilus alatus		–		–		–		–		–		–		–		1		–		–		–

		Watts Bar		CRM 2.2		2012		Unionidae		Unionidae		2		–		–		–		–		–		–		–		–		–		–

		Watts Bar		CRM 2.2		2015		Unionidae		Unionidae		3		–		–		–		–		–		–		–		–		–		–

		Watts Bar		CRM 2.2		2020		Unionidae		Toxolasma parvum		–		–		–		–		–		–		1		–		–		–		–

		Watts Bar		CRM 3.0		2015		Unionidae		Unionidae		–		–		–		–		–		–		–		–		–		1		–

		Watts Bar		CRM 3.5		2011		Unionidae		Obliquaria reflexa		–		1		–		–		–		–		–		–		–		–		–

		Watts Bar		CRM 3.5		2012		Unionidae		Utterbackia imbecillis		–		–		–		–		–		1		–		–		–		–		–

		Watts Bar		CRM 3.75		2017		Unionidae		Leptodea fragilis		–		–		–		–		–		–		–		–		1		–		–

		Watts Bar		CRM 3.75		2020		Unionidae		Truncilla sp.		–		–		–		1		–		–		–		–		–		–		–

		Watts Bar		CRM 3.75		2020		Unionidae		Utterbackia imbecillis		–		2		–		–		–		–		–		–		–		–		–

		Watts Bar		CRM 3.75		2021		Unionidae		Utterbackia imbecillis		–		1		1		–		–		–		1		–		–		–		–

		Watts Bar		CRM 6.0		2009		Unionidae		Unionidae		–		–		–		1		–		–		–		–		–		1		–

		Watts Bar		CRM 6.0		2019		Unionidae		Unionidae		–		–		–		–		–		–		–		–		2		–		–

		Watts Bar		ERM 0.7		2012		Unionidae		Amblema plicata		–		–		–		–		1		–		–		–		–		–		–

		Watts Bar		ERM 0.7		2012		Unionidae		Potamilus alatus		–		–		–		–		1		–		–		–		–		–		–

		Watts Bar		ERM 0.7		2014		Unionidae		Unionidae		–		–		–		–		–		–		1		–		–		–		–

		Watts Bar		ERM 0.7		2015		Unionidae		Unionidae		1		–		–		–		1		–		–		–		–		–		–

		Watts Bar		ERM 0.7		2016		Unionidae		Toxolasma sp.		–		–		–		–		1		–		–		–		–		–		–

		Watts Bar		ERM 0.7		2016		Unionidae		Unionidae		–		–		–		–		–		1		–		–		–		–		–

		Watts Bar		ERM 0.7		2017		Unionidae		Leptodea fragilis		1		–		–		–		–		–		–		–		–		–		–

		Watts Bar		ERM 0.7		2019		Unionidae		Utterbackia imbecillis		–		–		–		–		–		–		–		–		1		–		–

		Watts Bar		ERM 0.7		2021		Unionidae		Unionidae		–		–		–		–		–		–		–		–		2		–		–

		Watts Bar		ERM 1.0		2012		Unionidae		Unionidae		1		–		–		–		–		–		–		–		–		–		–

		Watts Bar		ERM 1.0		2015		Unionidae		Unionidae		–		–		–		–		–		1		–		–		–		–		–

		Watts Bar		ERM 1.0		2016		Unionidae		Unionidae		1		–		–		–		–		–		–		–		–		–		–

		Watts Bar		ERM 2.2		2010		Unionidae		Obliquaria reflexa		–		–		–		–		–		–		–		–		–		–		1

		Watts Bar		ERM 2.2		2012		Unionidae		Unionidae		–		–		–		–		1		–		–		–		–		–		–

		Watts Bar		ERM 2.2		2015		Unionidae		Obliquaria reflexa		–		1		–		–		–		–		–		–		–		–		–

		Watts Bar		ERM 2.2		2015		Unionidae		Unionidae		1		–		–		–		–		–		1		–		–		–		–

		Watts Bar		ERM 2.6		2021		Unionidae		Utterbackia imbecillis		–		1		–		–		–		–		–		–		–		–		–

		Watts Bar		ERM 3.0		2012		Unionidae		Unionidae		1		–		–		–		–		–		1		–		–		–		–

		Watts Bar		ERM 3.0		2015		Unionidae		Unionidae		–		–		1		–		–		–		–		–		–		–		–

		Watts Bar		ERM 3.5		2012		Unionidae		Unionidae		–		1		–		–		–		–		–		–		–		–		–

		Watts Bar		ERM 4.1		2021		Unionidae		Unionidae		1		–		1		–		–		–		–		–		–		–		–

		Watts Bar		ERM 5.0		2009		Unionidae		Utterbackia imbecillis		–		–		–		–		–		–		–		–		1		–		–

		Watts Bar		ERM 6.0		2012		Unionidae		Unionidae		–		–		–		–		–		–		–		–		1		1		–
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tolerant taxon) was the only EPT collected, and each sample had at least one Hexagenia,
then the metric value would be 1.0.
 
At KIF, Hexagenia account for about 70% of the EPT richness.  Approximately 1156
individual substrate samples have been collected in the vicinity of KIF.  If Hexagenia are
excluded from the EPT counts, then about 70% of the individual samples would not contain
an EPT.  Oecetis is the second most collected EPT taxa.  Exclude Hexagenia and Oecetis,
then 85% of the samples would not contain an EPT.  Stoneflies have been collected in 15
of the 1156 samples; a grand total of 21 individuals, and all but one was collected in the
Emory River. 
 
Freshwater Mussels:
 
Also attached is a (somewhat dated) freshwater mussel survey from 2005. In my
experience, unfortunately, continued degradation of the federally listed mussel fauna is the
norm in the main stem Tennessee River, with a few exceptions. Given this general trend,
combined with the results of the 2005 survey, it is highly unlikely that the area in question
harbors federally listed mussel species. Broadly speaking, I am supportive of freshwater
mussel surveys as they provide data that inform decisions that agencies make on a weekly
basis, but I just don’t think that this particular site warrants the time, effort, and money that
could be better utilized in more mussel-rich locations.
 
*Also attached is a list of freshwater mussels (albeit rare) that have been accidentally
‘grabbed’ by the ponar since 2009 in areas directly adjacent to Kingston Fossil Plant. They
represent common, widespread species that you would expect to find in degraded habitat.
 
If I can be of any further assistance, please let me know. Thanks!
 
-TA
 
 
From: Pelren, David <david_pelren@fws.gov> 
Sent: Monday, September 26, 2022 3:11 PM
To: Adams, Joshua <Joshua.Adams@stantec.com>
Cc: Sikula, Nicole R <nicole_sikula@fws.gov>; Gus McLachlan <gus.mclachlan@enbridge.com>;
Benefiel, Jeffrey <Jeff.Benefiel@stantec.com>; Casey, Justin <Justin.Casey@stantec.com>; Haider,
Jessica <Jess.Haider@stantec.com>; Fleece, Cody <Cody.Fleece@stantec.com>; Tennessee ES, FWS
<tennesseeES@fws.gov>; Sikula, Nicole R <nicole_sikula@fws.gov>; Ford, Anthony
<anthony_ford@fws.gov>; Hamrick, Elizabeth Burton <ecburton@tva.gov>; Amacker, Todd M
<tmamacker@tva.gov>
Subject: RE: [EXTERNAL] Mussel Study Plan for the Ridgeline Pipeline Project
 

This is an EXTERNAL EMAIL from outside TVA. THINK BEFORE you CLICK links or OPEN
attachments. If suspicious, please click the “Report Phishing” button located on the Outlook

Toolbar at the top of your screen.
Mr. Josh Adams
Stantec Consulting Services, Inc.
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Josh –
 
We have reviewed the mussel study plan that you provided for the Ridgeline gasline project.  We
understand that eDNA samples were collected during June 2022 in order to provide foundational
data for preparation of this plan.  The survey would be initiated this fall, and the plan involves use of
traditional methods for sampling of seven small stream sites.  EDNA would be collected at larger
waterbody sites (i.e., five sites at reservoir embayments and a large river) in conjunction with
methods suitable for the habitats. 
 
We approve of the plan as provided for the purpose of documenting presence / likely absence of
threatened and endangered mussel species.  As noted during the meeting at our office on
September 22, 2022, the Tennessee Valley Authority will provide biological information in support of
further evaluation of the need to survey for mussels at the proposed crossing site adjacent to the
Kingston plant.  Upon review of that information, we will discuss the extent of survey needs at the
site.
 
Feel free to contact me if need for revision of the plan becomes apparent or for further discussion.
 
David Pelren
Fish and Wildlife Biologist
Ecological Services
U.S. Fish and Wildlife Service
446 Neal St.
Cookeville, TN 38501
office phone: 931-525-4974
mobile phone: 931-261-5844
 
NOTE: This email correspondence and any attachments to and from this sender are subject to the
Freedom of Information Act (FOIA) and may be disclosed to third parties.
 
 

From: Adams, Joshua <Joshua.Adams@stantec.com> 
Sent: Thursday, September 8, 2022 8:02 AM
To: Pelren, David <david_pelren@fws.gov>
Cc: Sikula, Nicole R <nicole_sikula@fws.gov>; Gus McLachlan <gus.mclachlan@enbridge.com>;
Benefiel, Jeffrey <Jeff.Benefiel@stantec.com>; Casey, Justin <Justin.Casey@stantec.com>; Haider,
Jessica <Jess.Haider@stantec.com>; Fleece, Cody <Cody.Fleece@stantec.com>
Subject: [EXTERNAL] Mussel Study Plan for the Ridgeline Pipeline Project
 

 

 This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.  
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Dave,
 
Please find attached the survey plan for the mussel surveys we are planning on initiating this fall.
 
Josh Adams
Natural Resource Team Lead, Terrestrial Wildlife Technical Lead, Principal
 

Direct: 502 212-5011
Mobile: 502-718-9512
Fax: 502 212-5055
Joshua.Adams@stantec.com
 

Stantec
9200 Shelbyville Road Suite 800
Louisville KY 40222-5136
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