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Non-Time-Critical Surface Water Monitoring:  

Proposed Elimination of Floating Monitor-Based Storm Water Sampling  

July 11, 2011 

 

Purpose 

This memorandum evaluates water quality data from the Emory and Clinch Rivers collected by 
automated samplers deployed on floating platforms pursuant to the approved July 23, 2010, Kingston Ash 
Recovery Project Non-Time-Critical Surface Water Monitoring Plan for the Emory, Clinch, and 
Tennessee Rivers, Document No. EPA-AO-013.  

The result of this evaluation is that, except for the first significant storm (November 30 to December1, 
2010) following completion of dredging, there is little indication of any continuing impacts of the ash 
spill on water quality in the Emory and Clinch Rivers, and there have been very few exceedences of any 
water quality standards. For subsequent storm flow events, concentrations of all constituents appear to be 
decreasing with time for similar size storms. This suggests that the bed of the Emory River is approaching 
a stable contour and the potential for significant migration of ash-related constituents has been reduced.   

Because of the findings of this evaluation, the Tennessee Valley Authority (TVA) requests approval to 
discontinue automated Emory and Clinch River rainfall/elevated flow event sampling and to remove the 
floating platforms from the river. No change is recommended for stormwater sampling for the 
embayment. The basis for TVA’s recommendation follows. 

Discussion 

Since the completion of Emory River dredging (the time-critical removal action) in the summer of 2010, 
TVA has been collecting samples from several locations on the Emory and Clinch Rivers in response to 
24-hour cumulative local rainfalls >1.0 inch and/or instantaneous Emory River flows as measured at the 
Oakdale, Tennessee gaging station >10,000 cubic feet per second (cfs). For context, typical average daily 
Emory River flows range from about 700 to 1300 cfs, depending on the season.  

Automated sampling devices installed on floating platforms at Emory River Miles (ERM) 4.0, 2.0, and 
0.3 and Clinch River Miles (CRM) 4.6 and CRM 2.5 have been used to collect these samples. Stations at 
ERM 4.0 and CRM 4.6 collect storm flows that are representative of conditions upstream of the ash spill. 
Trends in concentrations of arsenic and selenium (representative of ash-related constituents), and total 
suspended solids (TSS--representative of total sediment load) were used to evaluate potential storm-event 
transport of ash-related constituents during the time period from August 31, 2010 to May 4, 2011, after 
completion of dredging to remove ash  from the river. 

Local rainfall events do not necessarily cause high flows in the river, nor have they caused water quality 
exceedances. Rainfall at the Kingston Fossil Plant measuring greater than 1.0 inches triggered sampling 
events on September 12, 2010, October 26, 2010, October 28, 2010, and November 17, 2010.  Arsenic 
concentrations (Figure A-1) measured in these samples were well below the 0.01 micrograms per liter 
(mg/L) Tennessee Drinking Water Standard (TDWS) and Tennessee Water Quality Criterion (TWQC).  
Selenium was detected at low levels in each of these samples (Figure A-3); the highest measured 
concentration was 0.00059 mg/L at CRM 2.5 on September 12, 2010. Peak flows associated with these 
rain events were low (236, 98, 204, and 1,380 cfs, respectively) and characteristic of the typical fall 
season low-flow condition in the Emory River.  During the period from June 26 to November 15, 2010, 
Emory River flows ranged from 9.4 to 1,570 cfs, averaging 188 cfs. 
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A few months after the end of dredging, the first large flow event in the Emory River from November 30 
to December 1, 2010, caused re-suspension of sediment and temporarily increased concentrations of ash-
related contaminants. However, by the end of the evaluation period similar storm events caused little or 
no difference in concentrations of ash-related contaminants between upstream and downstream sites  

The November 30, 2010 rainfall event resulted in a peak Emory River flow of 57,100 cfs and a daily 
average flow of 22,600 cfs measured at the Oakdale, Tennessee gauging station. The automated samplers 
collected 24-hour composite samples for this event; the sampling period ended December 1, 2010. 
Arsenic concentrations were near or above the TDWS and TWQC at ERM 2.0 (0.0099 mg/L), ERM 0.3 
(0.0096 mg/L), and CRM 2.5 (0.0125 mg/L).  Lead also exceeded the TWQC in the samples from ERM 
2.0 and CRM 2.5 on December 1, 2010. TSS values also were elevated (Figure A-2), indicating re-
suspension of materials deposited on the streambed.  Selenium was detected in the samples for this storm 
flow, with a maximum concentration of 0.0004 mg/L at ERM 0.3.  Selenium was not detected in samples 
from any subsequent storms (Figure A-3). Concentrations of other ash-related constituents follow patterns 
of detection similar to arsenic and TSS. For example, Figure A-4 presents concentrations of barium 
measured during storm events.  

The only other exceedances of the TWQC during the evaluation period were for mercury measured in 
samples collected on March 1, 2011 from CRM 4.6 and CRM 2.5. Mercury is a legacy constituent 
associated with historical releases from the U.S. Department of Energy’s Oak Ridge Reservation. Because 
those were observed only in the Clinch River, and both upstream and downstream of the Emory River 
confluence, there is no reason to believe that these water quality exceedences for mercury were related in 
any way to the Kingston Ash Recovery Project site.  

During the evaluation period there were 12 storm flows subsequent to the November 30 to December 1, 
2010 event that exceeded the 10,000 cfs sample collection trigger. Concentrations of arsenic and TSS for 
the subsequent sampling events were similar at upstream and downstream locations, except for two events 
with flows greater than 19,000 cfs. For those two events, concentrations at ERM 0.3 and CRM 2.5 were 
higher than for upstream samples, but were significantly lower than for the November 30 to December 1, 
2010 event, and did not exceed water quality standards.  

For similar-size flow events, concentrations of all constituents appear to be decreasing with time. This 
suggests that the bed of the Emory River is approaching a stable contour and the potential for significant 
migration of ash-related constituents has been reduced.   

Recommendation 

Given the downward temporal trend in concentrations of ash-related constituents for similar-size flow 
events (even for the highest flow events), the decreasing water quality variability among stations during a 
single storm event, and the fact that there have been few exceedences of either TDWS or TWQC (none 
since March 1, 2011), TVA proposes to remove all the floating monitors. This analysis of the data over a 
nine-month period that includes 15 high-flow or rainfall-triggered sample collections indicates a very low 
probability of water quality exceedences in the Emory or Clinch Rivers related to the Kingston Ash 
Recovery Project activities. 
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Figure A-1. Concentrations of Arsenic in Storm Event Surface Water Samples  

0

5000

10000

15000

20000

25000

30000

35000

40000

0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0
8
/2
8
/2
0
1
0

0
9
/0
3
/2
0
1
0

0
9
/0
9
/2
0
1
0

0
9
/1
5
/2
0
1
0

0
9
/2
1
/2
0
1
0

0
9
/2
7
/2
0
1
0

1
0
/0
3
/2
0
1
0

1
0
/0
9
/2
0
1
0

1
0
/1
5
/2
0
1
0

1
0
/2
1
/2
0
1
0

1
0
/2
7
/2
0
1
0

1
1
/0
2
/2
0
1
0

1
1
/0
8
/2
0
1
0

1
1
/1
4
/2
0
1
0

1
1
/2
0
/2
0
1
0

1
1
/2
6
/2
0
1
0

1
2
/0
2
/2
0
1
0

1
2
/0
8
/2
0
1
0

1
2
/1
4
/2
0
1
0

1
2
/2
0
/2
0
1
0

1
2
/2
6
/2
0
1
0

0
1
/0
1
/2
0
1
1

0
1
/0
7
/2
0
1
1

0
1
/1
3
/2
0
1
1

0
1
/1
9
/2
0
1
1

0
1
/2
5
/2
0
1
1

0
1
/3
1
/2
0
1
1

0
2
/0
6
/2
0
1
1

0
2
/1
2
/2
0
1
1

0
2
/1
8
/2
0
1
1

0
2
/2
4
/2
0
1
1

0
3
/0
2
/2
0
1
1

0
3
/0
8
/2
0
1
1

0
3
/1
4
/2
0
1
1

0
3
/2
0
/2
0
1
1

0
3
/2
6
/2
0
1
1

0
4
/0
1
/2
0
1
1

0
4
/0
7
/2
0
1
1

0
4
/1
3
/2
0
1
1

0
4
/1
9
/2
0
1
1

0
4
/2
5
/2
0
1
1

0
5
/0
1
/2
0
1
1

0
5
/0
7
/2
0
1
1

0
5
/1
3
/2
0
1
1

0
5
/1
9
/2
0
1
1

0
5
/2
5
/2
0
1
1

C
o
n
ce
n
tr
a
ti
o
n
 (
m
g
/
L
)

CRM4.6ISCO ‐ Arsenic, Total

CRM2.5ISCO ‐ Arsenic, Total

ERM4.0ISCO ‐ Arsenic, Total

ERM2.0ISCO ‐ Arsenic, Total

ERM0.3ISCO ‐ Arsenic, Total

OAKDALE ‐ Flow (Daily Average)



 

A-4 

 
Figure A-2. Concentrations of TSS in Storm Event Surface Water Samples  
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Figure A-3. Concentrations of Selenium in Storm Event Surface Water Samples   
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Figure A-4. Concentrations of Barium in Storm Event Surface Water Samples 
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