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1.0 Introduction and Background 
 
This plan is prepared in accordance with the Administrative Order and Agreement on Consent 

between the United States Environmental Protection Agency (EPA) Region 4 and the Tennessee 

Valley Authority (TVA) in May 2009 to address the December 2008 ash release from the TVA 

Kingston Fossil Plant (KIF).  It is a required submittal pursuant to EPA’s approval of the Time-

Critical Removal Action Memorandum.  The scope of this plan focuses on the time-critical 

removal action tasks; however, it acknowledges that non-time critical removal actions are being 

planned concurrent with the time-critical actions and, therefore, incorporates data quality needs 

associated with the non-time critical actions (e.g., surface water component of human health risk 

assessment). 

 
This plan addresses continued routine surface water monitoring at fixed locations on the Emory, 

Clinch and Tennessee Rivers and monitoring associated with the Revised Emory River Dredging 

Plan, Kingston Fossil Plant Ash Recovery Project, August 2009, which contemplates more 

aggressive ash recovery operations scheduled to start in August 2009.  It supersedes Sections 4.2 

and 4.3 of the Field Sampling Plan (FSP) for the KIF Ash Recovery Project currently under 

review by EPA and the Tennessee Department of Environment and Conservation (TDEC).  It also 

supersedes the TVA KIF Ash Recovery Project Sampling and Analysis Plan for Phase 1 

Dredging Operations that was issued in March 2009 with the commencement of Phase 1 

dredging operations. 

 
Key elements of this plan are as follows: 
 

• Routine surface water monitoring at 10 (or 11 based on a turbidity measurement action 

level) fixed locations on the Emory, Clinch, and Tennessee Rivers will continue to be 

performed by TVA 2 days per week (Monday and Friday), complementing the 

Tuesday/Thursday schedule for the same stations by TDEC.  The previously scheduled 

Wednesday sampling will be changed to conduct or support special studies requested by 

project management and regulatory oversight personnel. 

• Additional sampling at these locations also will be triggered by either a 24-hour rainfall 

>1.0” measured by the KIF meteorological station or predicted Emory River flow of 

>5,000 cubic feet per second (cfs).   

• Fixed Hydrolab® locations will be reduced to five: Emory River Mile 4.0, Emory River 

Mile 0.5, the KIF Intake Channel, the KIF Effluent Channel, and the KIF Stilling Pond, 
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with an increased servicing/instrument changeout frequency to improve the usefulness of 

that data. 

• The KIF Stilling Pond National Pollutant Discharge Elimination System (NPDES)-

permitted outfall will be monitored five times per week (Monday through Friday) for 

total suspended solids (TSS) and three times weekly (Monday, Wednesday, and Friday) 

for ash-related metal constituents.  Stilling Pond effluent samples will be collected 

initially once per week for acute toxicity testing (Ceriodaphnia and Fathead Minnows). 

Once fully representative operational conditions of the more aggressive dredging 

approach have been sustained over a one-month period, data will be evaluated and EPA 

and TDEC consulted to determine any adjustments to the monitoring frequency. 

• Dredge plume monitoring will be performed daily during daylight hours of dredging 

operations for an initial two-week period; data will be evaluated and EPA and TDEC 

consulted to determine any adjustments to this monitoring.  

 
Reference is made to several documents that are currently undergoing review by EPA and TDEC.  

These documents provide additional detailed information on sample collection procedures, 

sample analyses, and the quality assurance/quality control (QA/QC) elements that will govern the 

implementation of this plan.  Appendix A of the above-referenced TVA FSP contains the 

standard operating procedures (SOPs) that will be utilized by TVA field personnel.  The TVA 

April 2009 draft KIF Ash Recovery Project Quality Assurance Project Plan (QAPP) provides the 

detail for overall sampling and analysis QA/QC that will be implemented for this plan. 

 

The plan organization includes:  Section 2.0 Surface Water Monitoring Plan Objectives; Section 

3.0 Evaluation of Existing Surface Water Monitoring Data; Section 4.0 Fixed-location 

Monitoring; Section 5.0 Dredging Operations – Surface Water Plume Monitoring; Section 6.0 

Data Management; Section 7.0 Sampling Procedures; Section 8.0 Quality Assurance/Quality 

Control. 

 

The remainder of Section 1.0 provides background information for the TVA KIF, ash spill event 

and the surface water monitoring performed to date.  Figure 1 shows the location of KIF in the 

vicinity of Kingston, Tennessee and the Emory and Clinch Rivers.  
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1.1     Description of the Area and Location 
 
The KIF is located at the confluence of the Emory and Clinch Rivers on Watts Bar Reservoir near 

Kingston, Tennessee.  Kingston is one of the Tennessee Valley Authority’s (TVA’s) larger fossil 

plants.  It generates 10 billion kilowatt-hours of electricity a year, enough to supply the needs of 

about 670,000 homes in the Tennessee Valley.  Plant construction began in 1951 and was 

completed in 1955.  Kingston has nine coal-fired generating units.  The winter net dependable 

generating capacity (approximately 100%) is 1,456 megawatts.  The plant consumes some 14,000 

tons of coal a day. 

 

The KIF is located on the Emory River arm of Watts Bar Reservoir, which feeds into the Clinch 

River. The Emory River borders the KIF ash cells to the east.  The Emory River rises on the 

Cumberland Plateau in Morgan County, Tennessee and crosses into Roane County near 

Harriman, Tennessee.  Flow on the Emory River in the vicinity of KIF is not controlled upstream 

by flood control or navigation structures. The river elevation is controlled by Watts Bar Dam 

located downstream of KIF.  Summer pool elevation for the Emory River at KIF is approximately 

740 to741 feet mean sea level (msl) and winter pool elevation is 735 to 740 feet msl based on 

Watts Bar headwater.  The Watts Bar annual spring reservoir fill-period is from March 15 to May 

15.  The Emory River typical flow volume in the winter and spring ranges from 500 to 50,000 

cubic feet per second (cfs).  The 10-year flood flow rate is anticipated to be 110,000 cfs.    

 
1.2     Description of the Ash Release 
 
On Monday, December 22, 2008, just before 1 a.m., a coal fly ash spill occurred at TVA’s KIF, 

allowing a large amount of fly ash to escape into the adjacent waters of the Emory River.  Ash, a 

by-product of a coal-fired power plant, is stored in containment areas. Failure of the dredge cell 

dike caused about 60 acres of ash in the 84-acre containment area to be displaced.  At the time of 

the slide, the area contained about 9.4 million cubic yards (cy) of ash.  The dike failure released 

about 5.4 million cy of coal ash that now covers about 275 acres. 

 

Fly ash filled the Swan Pond Embayment on the north side of the KIF property adjacent to the 

failed dredge cell.  A dike (Dike #2) has been constructed in the eastern portion of the Swan Pond 

Embayment to contain the fly ash to the west of the dike until a non-time critical removal action 

plan is developed, approved by the regulators, and implemented. Fly ash also entered the channel 

and overbank areas of the riverine section of the Emory River.  TVA plans to recover the 

submerged fly ash in the Emory River by use of hydraulic dredging operations. 
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As TVA and EPA continue recovery of the Kingston ash spill, larger hydraulic equipment is 

being brought in to expedite the removal of ash from the Emory River.  To keep the river as safe 

as possible, the Emory River will be closed from mile marker 1.5 to mile marker 3 for a minimum 

of 30 days.  During the closure, no river traffic will be allowed through this area.  After that time, 

the EPA and TVA will review the situation and determine when the river can be re-opened. 

 

TVA installed an underwater rock weir (Weir 1) built in the Emory River, just north of the 

existing plant intake skimmer wall.  Weir 1 allows water to continue flowing and retains the ash 

at the bottom of the river channel.  Weir 1 is about 615 feet long.  

 
1.3 Surface Water Monitoring to Date 
 
In response to the spill, TVA, the TDEC and EPA Region 4 have collected surface water samples 

in the Emory, Clinch, and Tennessee Rivers since immediately after the incident in December 

2008.  Sampling locations were selected on the rivers to bracket the fly ash release area at the KIF 

plant and currently encompass approximately 14 miles of the local river system.  The objectives 

of the initial surface water monitoring were to determine whether there was any immediate down 

river migration of ash-related constituents that posed an imminent public health or environmental 

threat.  The intakes for two municipal public drinking water treatment systems (Kingston and 

Rockwood) are downstream from the spill area, so additional monitoring was initiated there.  

TDEC performs weekly sampling and analysis of the raw and finished water at the Kingston and 

Rockwood plants.  TVA reimburses the city of Kingston for daily sampling and analysis of raw 

and finished water at the Kingston plant. 

 
Routine Surface Water Monitoring 

As the KIF site transitioned from an emergency operation to a recovery phase, a routine surface 

water monitoring plan was developed, implemented, and continued in conjunction with the 

TDEC.  TVA established five sampling locations on the Emory River (river mile locations 0.1, 

1.75, 2.1, 4.0, and 12.2), four sampling locations on the Clinch River (river mile locations 0.0, 

2.0, 4.0, and 5.5), and two sampling locations on the Tennessee River (river mile locations 563.5 

and 568.5).  Figure 2 illustrates these fixed locations.  The locations were established to assess the 

impacts of the fly ash release on the local river system and to detect any changes to surface water 

quality associated with the continued presence of a large volume of ash in the Emory River.  TVA 

continues to perform sampling at these locations three days per week (Monday, Wednesday, and 

Friday); TDEC performs surface water sampling at these locations two days per week (Tuesday 
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and Thursday).  In addition, both TVA and TDEC have performed additional sampling at these 

locations, triggered either by heavy local rainfall (currently >0.5” for TVA) or elevated flow 

events on the Emory River.  Samples collected by TVA at these locations are analyzed for total 

and dissolved metals and total suspended solids (TSS).  Additionally, field parameters are 

measured at each location using a multi-analyte programmable data logger (Hydrolab®), or 

equivalent instrument.  The field parameters include temperature, dissolved oxygen, pH, 

conductivity, and turbidity.   

 
Routine surface water monitoring continues to the present time.  An overall evaluation of the data 

collected to date is presented in Section 3.0 as part of the basis for this plan. 
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Phase 1 Dredging Surface Water Monitoring 

On March 17, 2009, TVA started the Phase 1 dredging operation using hydraulic dredges to 

remove ash from the Emory River.  The objectives of this operation included initiating removal of 

ash from the Emory River to mitigate potential impacts from flooding due to blockage of the 

main channel of the river; and evaluating dredging and ash processing operations to optimize a 

subsequent scale-up of removal operations.  TVA prepared and submitted a Sampling Plan for 

Phase 1 Dredging Operations, March 2009 that was subsequently reviewed and approved by 

TDEC and EPA.  Monitoring during the Phase 1 dredging operations included the following 

components: 

 
• Continuous monitoring of temperature, dissolved oxygen, conductivity, pH, and 

turbidity by Hydrolab® instruments deployed from six floating platforms in the river, 

KIF Intake Channel, and KIF Stilling Pond; 

• Daily field monitoring via boat using Hydrolab® or equivalent instrument to locate 

turbidity plumes, with subsequent sampling of the most turbid portions of identified 

plumes for total and dissolved metals, alkalinity, total hardness, TSS, and dissolved 

solids; 

• Periodic acute toxicity testing for samples collected from the dredge plumes; 

• Continued routine fixed station monitoring via boat at the 11 stations illustrated on 

Figure 2; and 

• Analysis of water samples associated with ash pond management, sediment elutriates 

and whole sediment toxicity tests. 

 
Dredge plume monitoring continues in accordance with the Phase 1 approach pending approval 

of this plan.  An overall evaluation of the data collected is presented in Section 3.0 as part of the 

basis for this plan. 

 
Monitoring of the KIF National Pollutant Discharge Elimination System (NPDES)-Permitted 

Outfall 

On March 23, 2009, TVA initiated daily sampling of the NPDES permitted outfall, KIF 001.   

KIF 001 is the final point of discharge for water that conveys ash from plant operations as well as 

the current Phase 1 dredging operation.  The overall ash recovery system is depicted in Figure 3.  

The Stilling Pond is the final solids settling location in the ash recovery system.  TVA has 

collected daily samples for TSS (seven days per week), and total and dissolved metals (five days 
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per week) from the outfall that discharges into the KIF plant intake channel.  Periodic samples 

(~monthly) were collected for acute toxicity testing. 

 

Monitoring of the KIF 001 outfall continues to the present time.   

 
Monitoring of Surface Water Flow in Swan Pond Embayment 

Surface water flows from the surrounding topography into Swan Pond Embayment and 

eventually to the Emory River.  The water from Swan Pond Embayment previously discharged 

through culverts at two locations:  Dike 2 and the East Embayment.  An interim drainage system 

has been constructed that separates the clean water from the dirty water west of Dike 2 and sends 

water in contact with ash through a series of surface water settling basins to allow the solids to 

settle out of the water prior to discharge into the clean water system and eventual discharge from 

Swan Pond Embayment.  Clean water is defined as surface run-on water that does not come in 

contact with the ash.  The primary means of separating clean from dirty water in the East 

Embayment is through removal of the ash.  Surface water samples are collected and analyzed in 

accordance with the approved Swan Pond Embayment Sampling Plan (July 2009) and is not 

further addressed in this plan.
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2.0 Surface Water Monitoring Plan Objectives 

 
The primary objectives in support of time-critical removal actions include the following: 

 

• Provide monitoring results for the Emory, Clinch, and Tennessee Rivers sufficient to 

detect significant changes in water quality that indicate immediate public health and/or 

environmental threats from the ash spill.  Continue to assure the public that surface water 

use, consistent with any specific advisories issued by regulatory authorities, continues to 

be safe. 

• Monitor time-critical removal activities, i.e., dredging and associated ash processing 

actions, to detect changes in surface water quality created by those actions that might 

impact public health and/or the environment.  Data from this monitoring will be used to 

evaluate the effectiveness of best management practices, e.g. (silt curtains placed around 

mechanical dredging areas) used to mitigate removal action impacts. 

• Monitor events, such as heavy rainfall in the immediate KIF site area, higher than normal 

flow of the Emory River, or any other unusual condition that has the potential to impact 

the transport of ash and its constituents in the Emory, Clinch, and Tennessee Rivers. 

• Provide a data set that can be used to evaluate changes in water quality as the major 

source of ash is removed from the Emory River; and for comparative analyses in 

evaluating potential long-term remedial actions in the river system.  This includes data to 

be used in human health and ecological risk assessments. 

 

Recognizing that planning is underway for non-time critical removal actions, a secondary 

objective is to acquire data of sufficient quality that can be used to support future human health 

and ecological risk assessments. 

 
2.1 Data Quality Objectives 

 

The Data Quality Objectives (DQO) process is a series of planning steps based on a scientific 

method to ensure that the type, quantity, and quality of environmental data used in decision-

making are appropriate for the intended application. In general, DQOs provide a qualitative and 

quantitative framework around which data collection programs can be designed. The qualitative 

aspect of DQOs seeks to encourage good planning for field investigations. The quantitative aspect 

of DQOs involves designing an efficient field investigation that reduces the possibility of making 

an incorrect decision. 
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Based on the multiple objectives of the surface water monitoring plan, a Level IV data QA 

program will be executed by the laboratory for the chemical analysis specified to meet the DQOs.  

The surface water chemical data are compared to a variety of water quality criteria, including 

risk-based standards.  Further, the data also may be used in support of the human health and 

ecological risk assessments that are part of the non-time critical removal action. 

 

There are four levels of DQOs that have been developed for this project: 

 

• Level I:  Field screening or analysis using portable instruments (e.g., temperature probe). 

Results are often not compound specific but results are available in real time. Depending 

on the analysis being performed and the instrumentation used, the results may be 

considered qualitative, semi-quantitative, or quantitative. 

• Level II:  Field analysis using more sophisticated portable analytical instruments (e.g., 

Hydrolab® instrument). There is a wide range in the quality of data that can be 

generated depending on the use of suitable calibration standards, reference materials, and 

sample preparation equipment. Results are available in real-time or typically within 

hours of sample collection. 

• Level III:  All analyses performed in an off-site analytical laboratory using EPA-

approved analytical methods. These data generally do not include the level of formal 

documentation required under Level IV and are not subject to formal data validation. 

These data are typically used for engineering studies (e.g., treatability testing), risk 

assessment, site investigations, and remedial design, and may be suitable for 

litigation/enforcement activities. Results are both qualitative and quantitative. 

• Level IV:  These data are generated using USEPA methods (e.g., Water and Wastewater 

Methods and SW846 Methods) and are supported by a rigorous QA program, supporting 

documentation, and data validation procedures. These data are suitable for use in site 

characterizations, risk assessments, enforcement/litigation activities, and design of 

remedial alternatives. 
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DQOs are assessed by monitoring QA measures, such as accuracy, precision, 

representativeness, comparability, and completeness, as discussed in the KIF draft QAPP, Section 

14.0. Specific qualitative DQOs for the chemical analyses to be performed in association with the 

TVA KIF Ash Recovery Project are presented in detail in Section 14.0; in Appendix C; and in 

Tables D-3, E-3, F-4, and H-3.  The objectives associated with accuracy and precision of 

laboratory results are assessed through an evaluation of the results of QC samples. The accuracy 

of field measurements for temperature and other field parameters will be assessed by calibration, 

as described in the associated field SOPs. 

 
3.0 Evaluation of Existing Surface Water Monitoring Data 
 

This section presents a summary evaluation of existing surface water monitoring data collected to 

date for the Emory, Clinch, and Tennessee Rivers fixed locations and for the Phase 1 dredge 

plume monitoring that has occurred since March 2009.  Evaluation of the data collected to date 

provides a basis for proposed changes to the current surface water monitoring program, although 

any contemplated adjustments to the ongoing program must also consider that the revised 

dredging operations are expected to be more aggressive than Phase 1 dredging operations.   

TVA also obtained a dataset from TDEC’s independent surface water monitoring program and 

compared the results to the TVA dataset as a way to perform a general qualitative reliability 

evaluation of the TVA data.  Overall, the results generally are consistent. 

 

Fixed-location Monitoring in the Emory River 

Table 1 provides summary statistics for four principal ash constituents of concern: arsenic, 

mercury, selenium, and thallium.  These statistics compare concentrations of the four constituents 

at the Emory River Mile 12.2 background location, two locations in the immediate vicinity of the 

ash spill (Emory River Miles 2.1 and 1.75), one location immediately down river from the spill 

(Emory River Mile 1.0), and one location at the mouth of the Emory River as it enters the Clinch 

River (Emory River Mile 0.1).  For comparison, summary statistics for the Phase 1 dredge plume 

monitoring since March 2009 are provided.  Through the end of June 2009, dissolved arsenic in 

four surface water samples exceeded the Tennessee Domestic Water Supply Criterion of 0.01 

mg/L; and, total arsenic exceeded the criterion five times.  All of these exceedences were in the 

vicinity of the ash spill (Emory River Miles 2.1, 1.75, and 1.0) and resulted from samples 

collected in December 2008 immediately after the spill and in early January 2009 after a heavy 

rainfall event.  No other analyte exceeded its Tennessee Domestic Water Supply Criterion.
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Table 1 

Summary Statistics for Selected Surface Water Monitoring Constituents 

 

Summary Statistics for Emory River Location 12.2 (Background) 
Summary Statistics for Emory River 
Location 2.1-1.75 

Summary Statistics for Emory River 
Location 0.1 

Summary Statistics for Emory River Dredge 
Plume Surface Water Samples 

Analyte Units Maximum Average 

Number 
of 

Samples
Percent 
Detect Maximum Average 

Number 
of 
Samples 

Percent 
Detect Maximum Average 

Number 
of 
Samples 

Percent 
Detect Maximum Average 

Number 
of 
Samples 

Percent 
Detect 

Arsenic mg/L Non detect Non detect 71 0% 0.0281 0.00154 200 11% 0.0273 0.00151 94 10% 0.0128 0.00244 75 39% 

Arsenic, Total mg/L Non detect Non detect 71 0% 0.189 0.00345 203 17% 0.132 0.00280 94 12% 0.0498 0.00595 75 79% 

Mercury mg/L Non detect Non detect 55 0% Non detect Non detect 129 0% Non detect Non detect 62 0% Non detect Non detect 75 0% 

Mercury, Total mg/L Non detect Non detect 55 0% 0.00027 0.0001 129 1% Non detect Non detect 62 0% Non detect Non detect 75 0% 

Selenium mg/L Non detect Non detect 71 0% 0.00512 0.00102 200 1% 0.00335 0.00102 94 1% 0.00377 0.00104 75 1% 

Selenium, Total mg/L Non detect Non detect 71 0% Non detect Non detect 203 0% Non detect Non detect 94 0% 0.005 0.00109 75 1% 

Thallium mg/L Non detect Non detect 71 0% Non detect Non detect 200 0% Non detect Non detect 94 0% Non detect Non detect 75 0% 

Thallium, Total mg/L Non detect Non detect 71 0% 0.00491 0.0010 203 1% 0.00403 0.0010 94 1% Non detect Non detect 75 0% 
 
 
Dissolved Arsenic in 4 surface water samples exceeded the Tennessee Domestic Water Supply Criterion of 0.01 mg/L in December and January, 2009.  Similarly, Total Arsenic exceeded the criterion 5 
times during the same time period.  No other analyte exceeded its Tennessee Domestic Water Supply Criterion. 

 

 

 

Notes: 

Denotes highest value   
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Similarly, the only exceedences of the Tennessee Domestic Water Supply Criteria reported in 

TDEC data through May 2009 were for arsenic in samples collected immediately adjacent to the 

ash spill at Emory River Mile 1.7 and 2.1 (11 times, January through May 2009). 

Fixed-location Monitoring in the Clinch and Tennessee Rivers 

Through June of 2009, TVA data reported exceedences of the Tennessee Domestic Water Supply 

Criteria for arsenic three times, once each at Clinch River Mile 0.0, Clinch River Mile 2.0, and 

Clinch River Mile 5.0.  These samples all were collected on January 7, 2009, after a period of 

heavy rainfall.  No exceedences of the criteria have been reported at any other fixed locations on 

the Clinch or Tennessee Rivers by either TVA or TDEC. 

The maximum detected concentrations of any analyte occur during periods of elevated Emory 

River flow (greater than 3000 cubic feet per second as measured by the United States Geological 

Survey at Oakdale, TN).  However, elevated concentrations of some parameters are reported in 

the lower reach of the Emory River during periods of low or average flow in the late spring and 

summer months, associated with the filling and maintenance of Watts Bar Reservoir summer pool 

elevation and intake of water for KIF operations.  This is further supported by data on flow rate 

and direction obtained from in-stream Hydrolab® equipment. 

Emory River Dredge Plume Monitoring 

None of the dredge plume samples collected during the Phase 1 Emory River dredging operations 

had concentrations of arsenic, mercury, selenium, or thallium exceed the domestic water supply 

criteria.  These samples were obtained by first identifying the most turbid part of a visual dredge 

plume via Hydrolab® measurements, then collecting the samples from that location within the 

plume.  The average of the 96 highest turbidity measurements in dredge plumes through the end 

of Phase 1 dredging was 67 nephelometric turbidity units (NTU).  Only two of these 

measurements exceeded 200 NTU.  The TSS average for all samples collected from dredge 

plumes was 32 mg/L.  Only one TSS result exceeded 100 mg/L. 

Further, several samples were collected from within the dredge plumes and subjected to acute 

toxicity testing.  Test results showed no difference in effect between the controls and the samples. 

This evaluation indicates that even during dredging activities, most ash related constituents settle 

out of the water column or are rapidly diluted.  For those constituents whose maximum and 
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average concentrations are greatest at ERM 0.1 this evaluation demonstrates the influence from 

the Clinch River/Watts Bar Reservoir during reservoir and plant operations. 

Hydrolab® Monitoring at Fixed Locations 

Water quality parameters were measured at four locations in the Emory River, and at the Stilling 

Pond discharge, KIF Intake Channel, and KIF Effluent Channel using multi-analyte 

programmable data loggers (Hydrolab®). The water quality parameters measured include 

temperature, dissolved oxygen, saturated oxygen, pH, conductivity, and turbidity, with turbidity 

being the primary measurement of interest. The dissolved oxygen, saturated oxygen, pH, and 

conductivity measurements have remained stable with only minor fluctuations since dredging 

began in March.  The water temperature has started to gradually increase with the warmer 

weather in May and June.  The turbidity generally spikes with rainfall events and increased river 

flow.  However, with the warmer weather and increased algae growth the instruments are 

susceptible to biological fouling causing false positive readings for turbidity.   

Conclusions 

• The maximum detected ash-related surface water constituent concentrations occur during 

periods of elevated Emory River flow. 

o For those constituents whose maximum and average concentrations are greatest 

at ERM 0.1 this evaluation demonstrates the influence from the Clinch 

River/Watts Bar Reservoir during reservoir and plant operations. 

• This evaluation indicates that the Phase 1 dredging activities did not result in significant 

increases of ash-related constituents that affected the down river water quality.  For example, 

the maximum detected selenium concentration in a dredge plume (75 samples) was 0.005 

mg/L (total), compared to the maximum detected selenium concentration of 0.00335 mg/L 

(dissolved-total not detected) at Emory River mile 0.1 (94 samples).  

• For water quality parameters measured using multi-analyte programmable data loggers 

(Hydrolab®), the following conclusions may be drawn:  

o Dissolved oxygen, saturated oxygen, pH, and conductivity measurements have 

remained stable with only minor fluctuations since dredging began in March.   

o Water temperature has started to gradually increase with the warmer weather in 

May and June. 

o Turbidity generally increases with rainfall events and increased river flow, and 

has not been significantly impacted by dredging operations to date.  However, 
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with the warmer weather and increased algae growth the instruments are 

susceptible to biological fouling causing false positive readings for turbidity. 

• A comparison of surface water data collected by TVA to data collected by TDEC provides a 

qualitative evaluation of reliability of the TVA data.  Overall, the data are generally similar, 

with no apparent significant discrepancies.  

 
4.0 Routine, Fixed-station Monitoring 
 

Based upon the evaluation of existing surface water monitoring data and the onset of a revised 

dredging operations plan, the following presents the scope for continued surface water 

monitoring. 

 
4.1 Monitoring Scope  

• Routine Surface Water Sampling and Analysis - Continuation of routine sampling and 

analysis at 10 fixed locations along the Emory, Clinch, and Tennessee Rivers, two times per 

week (Monday/Friday), complementing the Tuesday/Thursday schedule for the same stations 

sampled by TDEC.  Samples will be collected at Tennessee River Mile 563.5 only when the 

field turbidity measurement at the Clinch River Mile 0.0 station exceeds 20 NTU.  These are 

the same locations that have been monitored by TVA and TDEC since shortly after the ash 

spill.  The samples are collected at mid-depth (approximately 15 feet) when the river is well 

mixed.   When evidence of thermal stratification exists, samples will be collected from both 

the mid-epilimnion and mid-hypolimnion layers. 

 

The previously scheduled Wednesday sampling will be changed to conduct or support special 

studies requested by project management and regulatory oversight personnel. 

 

• Event-driven Sampling and Analysis at Fixed Stations - Additional sampling and analysis at 

the same 10 fixed locations (including the criterion to trigger sampling at Tennessee River 

Mile 563.5) will be driven by either of the following two events:  Predicted Emory River flow 

of >5,000 cubic feet per second or rainfall >1.0” in a 24-hour period as measured at the KIF 

on-site meteorological station. 

 

• Hydrolab® Monitoring at Fixed Locations – TVA has been operating Hydrolab® instruments 

at a number of fixed locations since immediately prior to the start of Phase 1 dredging 

operations.  Five have been located in the Emory River and three additional instruments were 
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added to the KIF Stilling Pond, the KIF Intake Channel, and the KIF Effluent Channel.  

These instruments have been providing real-time measurements of temperature, dissolved 

oxygen, pH, conductivity, flow direction, and turbidity, with turbidity being the primary 

measurement of interest.  TVA has concluded that these instruments provide somewhat 

limited value due principally to the high frequency of false elevated turbidity readings caused 

by algal growth and/or debris interfering with the detector window.  Frequent cleaning/debris 

removal has become the norm.  The false readings divert significant personnel resources to 

clean or change out instruments and require notifications to TDEC and EPA that the data are 

spurious.  Accordingly, TVA proposes to reduce the number of fixed Hydrolab® instruments 

to five current locations:  Emory River Mile 4.0, Emory River Mile 0.5, the KIF Intake 

Channel, the KIF Effluent Channel, and the KIF Stilling Pond.  While the existing 

instruments provide adequate water quality data when not impacted by river conditions, TVA 

is also evaluating other equipment manufacturers of turbidity instrumentation and may elect 

to make instrument changes to make improvements in data collection. 

 

• Special Evaluations - Recently, TVA has been evaluating the fixed locations for the presence 

of thermal stratification.  Sample collection has been initiated at multiple depths when a 

temperature difference of two degrees per meter is measured.  However, currently insufficient 

data are available to evaluate trends or draw conclusions from the thermal stratification 

sampling.  This assessment is ongoing.   

 

TVA will also continue to assess data and information to determine whether surface water 

monitoring at other points in the river system might yield additional useful data.  Additional 

unique circumstances may require surface water monitoring (e.g., evaluate performance of 

ash settling system).  Plans for special evaluations will solicit input from EPA and TDEC; 

and might necessitate adjustments to the fixed-location monitoring frequency to best utilize 

available resources.  

 

Sampling crews will continue to use a Hydrolab® or equivalent instrument to record field 

measurements at the fixed locations and for directly monitoring dredge operation plumes 

prior to collecting samples for laboratory analyses. 

 

• KIF Stilling Pond NPDES-permitted Outfall – TVA will collect samples five days per week 

(Monday through Friday) for TSS analyses at the Stilling Pond Outfall.  Additionally, 
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samples will be collected from the outfall for metals analyses three days per week (Monday, 

Wednesday, and Friday).  Periodic toxicity testing will also be performed on samples from 

the outfall.  During the initial start of the more aggressive dredging operations, acute toxicity 

testing will be performed once per week (Ceriodaphnia /Fathead Minnows).  Following the 

evaluation of data, this testing may be reduced.  Additional operational testing on the 

components of the ash recovery system will continue as more aggressive dredging becomes 

fully mobilized.  This is being addressed in a separate work plan. 

 
4.2     Sample Locations, Collection, and Analyses 
  
Sample Locations 

Sample locations for the routine surface water monitoring are summarized in Table 2 below.  

Figure 2 illustrates the locations on a map of the river system.  The following factors were 

considered in sample point selection: free-flowing river water to ensure that samples represent 

current river water quality, position relative to known fly ash deposits to monitor stability of the 

fly ash deposit, and reasonable distribution to obtain a representative sampling of that section of 

the river. 

 
Table 2 

Routine Surface Water Sampling Locations 
 

Routine Surface Water Sampling Locations  

Location
Number  

Location  RM  Site Label  Sample 
Type  

Depth 
(ft)  

Latitude  Longitude  

1  Clinch River  0.0  KIF-CRM0.0  Grab  15  N35.86364  W84.53181  
2  Clinch River  2.0  KIF-CRM2.0  Grab  15  N35.88621  W84.52778  
3  Clinch River  4.0  KIF-CRM4.0  Grab  15  N35.88956  W84.49892  
4  Clinch River  5.5  KIF-CRM5.5  Grab  15  N35.89274  W84.48142  
5  Emory River  0.1  KIF-ERM0.1  Grab  15  N35.88986  W84.48778  
6  Emory River  1.75  KIF-ERM1.75 Grab  15  N35.90305  W84.49708  
7  Emory River  2.1  KIF-ERM2.1  Grab  mid-

depth  
N35.90925  W84.50055  

8  Emory River  4.0  KIF-ERM4.0  Grab  15  N35.92416  W84.48255  
9  Emory River  12.2  KIF-ERM12.2 Grab  0.5  N35.92899  W84.55450  

10*  Tennessee 
River  

563.5  KIF-TRM563.5 Grab  15  N35.83941  W84.58283  

11  Tennessee 
River  

568.5  KIF-TRM568.5 Grab  15  N35.85539  W84.53068  

 
*This location will be sampled only when the field turbidity measurement at Location1 exceeds 

20 NTU. 
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TVA will continue to collect samples from the Stilling Pond outfall for metals, TSS analyses, and 

toxicity testing in order to monitor the performance of the ash recovery system and detect 

changes in the chemical nature of the discharge as dredging operations progress. 

 

TVA also will collect samples once per week at the 10 routine monitoring stations to determine if 

there is any adverse impact to water quality from the periodic application of fertilizer 

(nitrogen/phosphorous based) on the land-based ash.  TVA has been seeding that portion of the 

ash spill that will remain in place for an extended period of time in an effort to establish grass 

coverage to assist in dust suppression and erosion control.  The analytes for these samples are 

listed in Table 3. 

 
Sample Collection 

Water sampling and analysis will be performed in accordance with EPA Region 4 and TDEC 

guidance for standard NPDES sampling and analysis.  This guidance includes the EPA Region 4 

Environmental Investigations Standard Operating Procedures and Quality Assurance Manual, 40 

CFR 136.3 requirements for analyte holding time, preservatives, and analytical methods; TDEC 

Rules Chapter 1200-4-3 for required detection levels and laboratory certifications, and EPA 

analytical methods such as Method 200.7 for total and dissolved metals and other EPA/TDEC-

approved methods.   

 

TVA has developed and implemented a set of project-specific SOPs that have been issued in 

draft, appended to the draft TVA KIF FSP, and are currently undergoing review by EPA and 

TDEC.  The TVA SOPs were prepared and reviewed by KIF project staff cognizant of and 

experienced in implementing EPA Region 4 and TDEC field procedures.  Pending receipt of 

comments for the SOPs and any subsequent revisions thereto, TVA will continue to perform 

work in accordance with these procedures.  Copies of the relevant draft TVA SOPs for surface 

water monitoring are included with this plan as Attachment 1 for the convenience of reviewers of 

this document.  The following sections briefly summarize sample collection procedures. 

 

Samples will be collected following the procedures outlined in the SOP for Surface Water 

Sampling (TVA-KIF-SOP 01).  Duplicate turbidity, temperature, dissolved oxygen, conductivity, 

and pH field samples will be conducted on a 1/10 sample frequency.  Duplicate samples will also 

be collected on a 1/10 frequency for TSS, total dissolved solids (TDS), total metals, dissolved 

metals, total hardness, dissolved silica, and alkalinity.  Additionally, a matrix spike/matrix spike 

duplicate pair (MS/MSD) will be taken on a 1/10 frequency and submitted to the laboratory.   



 23 
 

 

TVA will collect field parameters using a multi-analyte programmable data logger (Hydrolab®) 

at each sample location described on Table 1.  Parameters of interest that will be documented 

include temperature, dissolved oxygen, pH, turbidity, and conductivity.  Daily accuracy checks 

will be performed using a daily calibrated Hydrolab®.  Details on field instrument calibration 

will be documented in field logbooks.  

 

Following collection, the surface water sample will be transferred into appropriately clean, 

preserved bottleware (as required); see TVA KIF QAPP Section 7.2.  A chain-of-custody (COC) 

record will be completed as samples are collected in the field and will remain with the samples 

until the samples arrive at the laboratory for analysis.  The samples will be shipped to the 

laboratory(-ies) via overnight carrier or laboratory courier.  Signatures indicating the succession 

of sample custody will be documented on the COC record.  

 
Sample Analyses 

Surface water samples will be sent to TVA contract laboratories for analyses.  TVA maintains a 

rigorous contract laboratory program that includes periodic audits (by a TVA quality assurance 

subcontractor) to ensure compliance with analytical specifications.  Table 3 summarizes the 

analytical parameters, test methods, and reporting limits that will be used to fulfill the DQOs of 

the surface water monitoring program.  The analyte list is based on initial characterization of the 

ash and affected environmental media for a broader range of constituents (e.g., organic 

compounds) that was performed by TVA, EPA, and TDEC immediately after the spill.  Toxicity 

testing for the Stilling Pond outfall will be conducted per EPA Method 2002.0 for Ceriodaphnia 

and EPA Method 2000.0 for Fathead Minnows.  Additional detail for analytical methods is found 

in the KIF draft QAPP. 
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Table 3 
Analytes, Methods, and Target Reporting Limits 

For  
Surface Water Monitoring 

 
Test Parameter Test Method Reporting Limit 

Basic Water Chemistry   
pH 150.2 0.1 pH Units 

Alkalinity 310.2/SM 2310B 10 mg/L 
Total Hardness 200.7/200.8/SM 2340B 1 mg/L 

Total Suspended Solids (TSS) 160.2/SM2540D 1.0 mg/L 
Total Dissolved Solids (TDS) SM 2540C 1.0 mg/L 

   
Metals –Total and Dissolved   

Aluminum 6010B/6020/200.8 100 µg/L 
Antimony 6010B/6020/200.8 2 µg/L 
Arsenic 6010B/6020/200.8 2 µg/L 
Barium 6010B/6020/200.8 200 µg/L 

Beryllium 6010B/6020/200.8 2 µg/L 
Boron 6010B/6020/200.8 200 µg/L 

Cadmium 6010B/6020/200.8 1 µg/L 
Calcium 6010B/6020/200.8 100 µg/L 

Chromium 6010B/6020/200.8 2 µg/L 
Cobalt 6010B/6020/200.8 10 µg/L 
Copper 6010B/6020/200.8 5 µg/L 

Iron 6010B/6020/200.8 100 µg/L 
Lead 6010B/6020/200.8 2 µg/L 

Magnesium 6010B/6020/200.8 1000 µg/L 
Manganese 6010B/6020/200.8 10 µg/L 

Mercury 7470/245.1 0.2 µg/L 
Molybdenum 6010B/6020/200.8 40 µg/L 

Nickel 6010B/6020/200.8 5 µg/L 
Potassium 6010B/6020/200.8 1000 µg/L 
Selenium 6010B/6020/200.8 2 µg/L 

Silver 6010B/6020/200.8 2 µg/L 
Sodium 6010B/6020/200.8 1000 µg/L 

Thallium 6010B/6020/200.8 2 µg/L 
Vanadium 6010B/6020/200.8 4 µg/L 

Zinc 6010B/6020/200.8 50 µg/L 
Nutrient Analyses   

Ammonia as N EPA 350.1 0.100 mg/L 
Phosphorus EPA 365.4 0.100 mg/L 

Total Kjeldahl Nitrogen EPA 351.2 0.100 mg/L 
Nitrate/Nitrate as N EPA 353.2 0.100 mg/L 

Orthophosphate SM4500 P E 0.100 mg/L 
Anions (chloride, fluoride, and 

sulfate) 
EPA 300 Chloride – 1.00 mg/L 

Fluoride – 0.100 mg/L 
Sulfate – 1.00 mg/L 
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5.0 Dredging Operations - Surface Water Plume Monitoring 
 
The Phase 1 dredging operation provided the opportunity to assess the degree to which hydraulic 

dredging re-suspends ash in the Emory River water column.  TVA has performed surface water 

monitoring of the dredging operations plumes since Phase 1 dredging began on March 17, 2009.  

Monitoring has been performed every day that the dredges have been in operation.  During June 

and July, three 10” and one 14” hydraulic dredges were operational on the Emory River.  Based 

on the data evaluation in Section 3.0, TVA concluded that the hydraulic dredging operations have 

not resulted in significant re-suspension events, nor created adverse water quality impacts.   

 

A revised Emory River dredging plan has been prepared that will employ a more aggressive 

approach to remove most of the ash from the river and the area east of Dike 2 by spring of 2010.  

The revised plan incorporates two larger hydraulic dredges (20” and 14”), mechanical dredging, 

and mechanical removal of debris to support hydraulic dredge operations.  Turbidity curtains will 

be deployed around all mechanical dredging operations. 

 
5.1 Dredge Plume Sampling and Analysis 

Until laboratory data are received for the first two weeks of dredging, field crews will be 

deployed in boats during daylight hours to monitor turbidity plumes and to define the three-

dimensional boundaries of any observed plumes.  To ensure representativeness, plumes from the 

14” and 20” hydraulic dredge and mechanical dredging/debris removal operations will be 

monitored during this initial period.  The crews will identify turbidity plumes visually, and then 

will use a combination of visual observations and turbidity measurements via Hydrolab® to 

identify the horizontal and vertical boundaries of the plume.   

 

After locating the most turbid part of the plume (depth and horizontal location), a water sample 

will be collected using a peristaltic pump following the procedure in the KIF SOP for surface 

water sampling (TVA-KIF-SOP 01).  Samples will be analyzed for the analytes listed in Table 3 

above (except the nutrient list).  During the first two weeks, 24-hour turnaround will be requested 

for TSS analyses.   

 

All samples will be collected, documented, and managed in accordance with the TVA KIF project 

SOPs referenced in Attachment 1.  QA/QC will be in accordance with the draft KIF QAPP. 
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In addition, a dredge plume sample will be collected for acute toxicity testing once per week 

during the first month of full aggressive dredging operations.  The frequency of this testing will 

be reduced pending evaluation of the data and consultation with EPA and TDEC.  The toxicity 

tests will be conducted per EPA Method 2002.0 for Ceriodaphnia and EPA Method 2000.0 for 

Fathead Minnows. 

 
5.2 Dredge Plume Data Evaluation 

Upon receipt of the laboratory data from the first two weeks of dredging, data evaluation will be 

performed to assess any impacts from the revised dredging operations.  Prior to the cessation of 

sampling and analysis during this initial period, TVA will consult with EPA and TDEC to obtain 

concurrence that fully representative operational conditions have been achieved. 

 

The evaluation will include a review of hydraulic and mechanical dredging operation records to 

ensure that the monitoring has been performed during a typical/representative level of dredging 

activity, i.e., both hydraulic dredges in operation and mechanical dredging active.  Laboratory 

data, plume toxicity test results, field measurements, field observations, and data from the routine 

surface water monitoring locations for the same time period will be reviewed.  The data will be 

compared to that collected during the Phase 1 dredging operation to determine whether there are 

any significant adverse trends resulting from the more aggressive operation.  Any surface water 

monitoring data collected independently by TDEC will also be included in the evaluation. 

 

The results of the evaluation will be shared with EPA and TDEC, with a consensus reached on 

the frequency and nature of further dredge plume monitoring. 

 
6.0 Data Management 

A KIF Project Data Management Plan (DMP) has been prepared to manage technical data from a 

wide array of sources.  This DMP is intended to provide a basis for supporting a full technical 

data management cycle from pre-planning of sampling events to reporting and analysis with a 

particular emphasis on ensuring completeness, data usability, and most importantly, defensibility 

of the data.  As the TVA data are verified and validated, the data will be migrated to the EPA 

SCRIBE data management system.  The draft DMP is currently being reviewed by EPA.  

 

The major objectives of the DMP are to: 
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• Maintain data control, consistency, reliability, and reproducibility throughout the life of 

the project; 

• Establish the framework for consistent documentation of the quality and validity of field 

and laboratory data compiled during all investigations; 

• Describe in detail the data management procedures for all site-related data including 

groundwater, surface water, soil, sediment, air, biological, toxicological, and any other 

site-specific data collected; 

• Describe how these new data will be integrated and comprehensively managed with 

previously collected and historical data; and 

• Include procedures and timelines for sharing data with stakeholders, and procedures for 

providing both electronic and hardcopies to specified recipients of each type of data. 

 

Figure 4 is a simplified illustration of the data management process. 
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7.0 Sampling Procedures 

As previously referenced in this plan, TVA prepared and issued a draft FSP that is currently 

under review by EPA Region 4 and TDEC.   

 

Appendix A of the TVA FSP includes the TVA SOPs that have been developed and implemented 

for the KIF Ash Recovery Project.  The SOPs are based on EPA Region 4 and TDEC procedures.  

The procedures that will be utilized to this Surface Water Monitoring Plan include the following: 

• Standard Operating Procedure for: Surface Water Sampling, TVA-KIF-SOP-01 

• Standard Operating Procedure for: Field Documentation, TVA-KIF-SOP-06 

• Standard Operating Procedure for: Sample Labeling, Packing, and Shipping, TVA-KIF-

SOP-07 

• Standard Operating Procedure for: Decontamination of Equipment, TVA-KIF-SOP-08 

• Standard Operating Procedure for: Field Quality Control Sampling, TVA-KIF-SOP-11 

• Standard Operating Procedure for: Hydrolab Datasonde® Standardization and Field 

Parameter Measurement 

 

The sample/data collection for implementing this plan will be in accordance with these 

procedures. 

 
8.0 Quality Assurance/Quality Control 

As previously referenced in this plan, TVA prepared and issued a draft QAPP that is currently 

under review by EPA and TDEC.  The QAPP details the requirements for the performance of all 

field sampling and laboratory analyses in support of the TVA KIF Ash Recovery Project 

objectives.  It also identifies the roles and responsibilities of TVA and contractor staff who 

implement the QAPP requirements.  Embodied within the QAPP are the fundamental elements 

that ensure project objectives are met.  These include: 

 

• Data collection activities are documented in sampling and analysis plans. 

• Field sampling and data plans are implemented following standard procedures. 

• Field personnel are trained to the procedures. 

• Independent assessments are performed and documented to ensure adherence to 

procedures in the field and to identify opportunities for continuous improvement. 

• Sample analyses are performed by laboratories qualified to national standards. 
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• Periodic independent audits are performed on laboratories to ensure adherence to 

procedures and good practices. 

• Data deliverables include the necessary documentation to perform independent, third-

party validation of data in accordance with EPA national functional guidelines. 

• Data are validated in accordance with EPA national functional guidelines. 

• Data are managed in a controlled environment that also provides flexibility for data use 

and interpretation. 

 

The primary goal of TVA’s QA program is to generate defensible analytical data to characterize 

the extent of the fly ash deposition, to monitor the spill containment and removal and remedial 

operations, and to assess the potential short-term and long-term health hazards and biological 

impact. The QA program ensures that the data generated from site-wide sampling and monitoring 

activities are of sufficient quality to meet the objectives of the TVA KIF Ash Recovery Project. 

The scope of this document is to provide the appropriate QA procedures and QC measures to be 

applied to all sampling and monitoring activities associated with the TVA KIF Ash Recovery 

Project and to address the following items: 

 

• QA objectives. 

• Laboratory procedures. 

• Sample collection, handling, and preservation. 

• Sample analysis, data reduction, validation, and reporting. 

• Internal QC checks. 

• QA performance and system audits. 
 

• Preventive maintenance procedures and schedules. 
 

• Data assessment procedures, including processing, interpretation, and 
presentation. 

 
• Corrective actions. 

 
• QA reports to management. 
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Key references upon which the TVA QAPP is based include the following: 

 

• US EPA Region IV Environmental Investigations Standard Operating Procedures and 

Quality Assurance Manual. US EPA Region IV, November 2001. 

• Quality Management Data Plan for EPA Region 4, Revision 2. US EPA Region IV; 

May 2003. 

• US EPA Region IV Data Validation Standard Operating Procedures for Contract 

Laboratory Program Routine Analytical Services, Revision 2.1. US EPA Region IV; 

July 1999. 

• Test Methods for Evaluating Solid Waste, Physical and Chemical (SW-846), 3rd Edition 

including Final Update IV. US EPA; November 2000. 

• US EPA 40 CFR Part 136 Final Methods Update Rule. US EPA; March 2008 

• Evaluation of Dredged Material Proposed for Discharge in Waters of the U.S. - Testing 

Manual (Inland Testing Manual) http://www.epa.gov/waterscience/itm/itmpdf.html 

National Functional Guidelines for Inorganic Data Review. US EPA; October 2004. 

• QA/QC Guidance for Sampling and Analysis of Sediments, Water, and Tissues for 

Dredged Material Evaluations – Chemical Evaluations. US EPA; 1995. 

 
 
 
. 
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Attachment 1 
TVA Kingston Ash Recovery Project 

Standard Operating Procedures  
For 

Surface Water Sample Collection 
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