Ash Migration Investigation Using Sub-Bottom Profiler
Near the Kingston Ash Spill

J.D. Lane and K.B. Gassaway
Tennessee Valley Authority, Knoxville, TN

Nature and Extent of Ash in the Emory River Bottom Nature and Extent of Ash in the Clinch River Bottom - S e \ ERM1 L1 _C2
PURPOSE EXPERIMENTAL DESIGN PR AR i botomrfles —— Sw l NE
Digitized strata points m TS : _ BE— ﬂﬁ"‘lmz
Migration of coal ash downstream was an immediate concern following the Kingston Fossil Plant ash spill on December 22, 2008. Efforts to Phase 1: The areal extent of ash in the e T n"‘/ )
characterize the extent and depth of submerged ash have been marginally successful due to the logistical constraints in surveying vast areas river system was quickly determined by / " g )
of waterway. The Tennessee Valley Authority (TVA) purchased a Sub-Bottom Profiling System with Tow Vehicle to overcome these collecting box core sediment samples. o cau13 = B i N = e :
constraints. This system produces reflective images of the sub-surface sediment as a function of density. Reflective images were used to The presence and depth of ash were / // £ . B , | i "y
locate regions of ash deposition and later validated by sediment coring. Digitization of reflective imagery produced an interpreted strata profile measured and recorded. Sediment 4 J X P w
between the submerged ash and sediments. sampling targeted areas of ash deposition / Pal _ -
outside the immediate proximity of the Sp||| ﬁ‘ﬂ}u Vi i ’_‘_ Tr.anseCt Cross-Channel at EmOry River
OBJECTIVES site. The targeted areas were ascertained N / 2 N Mile. 1.9

4
@.ﬁ‘f-’ - (red = StratTop, blue = StratBtm)

by cross sectional profile data acquisition N - 1

performed using the SBP . The extent of
measurable ash was defined as mostly
contiguous ash that was at least 1/4 inch

sediment deposits

Phase 1: Identification of the areal extent of ash migration from the ash spill.
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Phase 2: Characterization of the depth and distribution of ash throughout deposition area. Mapping to depict the extent and depth
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system and displayed as shades of gray on the computer monitor as reflective imagery. Reflective imagery are interpreted and digitized into A& Phase 2 Activities Digitized Stratums which overiain hative alliuvial material.
separate sediment stratums.
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Sub-bottom Profile Strata Elevation Calculations iv‘;::fgm Phase 2: Sub-bottom profiler data were collected in transects running parallel and perpendicular to the river channel between the spill site
(feet, NGV 1929) and the extent defined in Phase 1. The reflective imagery were interpreted and digitized into stratums. Subsequently several coring devices
[ were utilized to determine ash depth and correlate reflective imagery.
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V. iy 53,7 ROV N S These results have caused difficulties in differentiating the two using the Sub-bottom profiling reflective imagery. However, ash deposits
Altitude FL = Allituce (in meters, from jsflle) x 3.2808 _ e . predating the 2008 ash spill were discovered my microscopy at 1.2 meters below the sediment surface near Clinch RM 1.0.
[2.7m x 3.2808 = 8.86 ft Box Corer Petrographic Photomicrograph of Native
Sediment and Ash
\;‘ Strata Elevation = Tow Vehicle Elevation + Altitude Feet [736.82 + 8.86 = 727.96] ey Date of map imagery: SIGNIFICANCE AND BENEFIT OF RESU LTS TO KINGSTON ASH RECOVERY PROG RAM
; A4 fhs S“”“e e exentine 73, Other Area: 32:“: 2009 (Fugro)
A ) I il ol v T LU R SO, e el
o /% L bl | e 7 Nature and Exten of Ash in the Temnessee River Sottom Downstzeam R R e Biatureand Bstuat ool Titve Tiauessss Bvat Bt streans Using SBP technology, TVA was able to survey vast areas of waterway in a time efficient manner and target sediment coring locations.
T AR - WA Ty Sediment core data were used to create maps depicting the depth and extent of ash migration.
SBP Profile Strata Elevation Calculations Phase 1 Activities
T P CONTINUED OR FUTURE STUDIES
vaoan o (W] srve <> | W] #] o] =] =l 4]4] &) Seismic sub-bottom profile and digitized strata points represented as _ o _ _ _ o _ _
| B lines (Strata Top and Strata Bottom) Differentiating be_tween ash and native sediment is a dlfflc_ult problem that _ha_s not curre_ntly been solved using the SBP P-wave ref_lechon
— . RESULTS technology. Sediment cores have not matched the reflective imagery profile interpretations for the Emory, Clinch, or Tennessee Rivers.
e 2 e Data acquisition parameters need to be optimized based on sub-surface properties to obtain data that matches in-situ sediment core
— samples. Depending on the results of parameter optimization and future high-flow events, portions of this investigation may be repeated.
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