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INTRODUCTION 

This report presents results of the July 2015 quarterly Groundwater Assessment Monitoring event 

for Non-Registered Site (NRS) # 83-1324 at the Gallatin Fossil Plant (GAF).  Sample collection, 

laboratory analysis, and evaluation of sample constituent data were performed in accordance with 

Rule 0400-11-01-.04 (7) and the facility Groundwater Monitoring Program Plan approved by TDEC 

on October 14, 2009.  Water samples from July 2015 were analyzed by ESC Lab Sciences of 

Mount Juliet, Tennessee.   

 

GROUNDWATER SAMPLING 

Groundwater samples were collected July 29, 2015, by D. Mihalek and M. Stone of AECOM from 

background well GAF-22 and from downgradient compliance wells GAF-19R, GAF-20, GAF-26 

and GAF-27.  All wells were purged and sampled using low flow methods and a centrifugal 

(submersible) pump.  Standing water in the wells was first evacuated using a submersible pump, 

after which the wells were allowed to recover before collecting water samples. Field duplicate 

samples were collected from GAF-27, and an equipment rinsate blank was collected after sampling 

NRL wells.  Field parameters (i.e., temperature, specific conductance, pH, dissolved oxygen, 

oxidation-reduction potential and turbidity) were monitored during well purging using a flow-through 

cell and calibrated instruments.  Each well was considered properly evacuated when field 

parameters remained stable after purging or after two hours.  Field data sheets completed during 

well sampling are included in Appendix A.  Sample containers were sealed, necessary data were 

recorded on a chain-of-custody form, and samples were placed in iced coolers for transport.  April 

2015 samples were delivered to ESC on July 28th and 29th.  Copies of all sample custody records 

are provided in Appendix B. 

 

ANALYTICAL RESULTS 

Groundwater samples were analyzed for inorganic constituents in accordance with 0400-11-01-.04 

(7) Appendix I.  As indicated in our first Groundwater Assessment Monitoring report (dated May 19, 

2009), laboratory analysis of the April 2009 groundwater samples for the complete 0400-11-01-.04 

(7) Appendix II parameter list indicated no detections of any Appendix II organic 

constituents.  Furthermore, no inorganic constituents beyond those listed in Appendix I (0400-11-

01-.04 (7)) were detected.  Therefore, subsequent groundwater assessment monitoring and 

quarterly baseline monitoring events have been limited to those inorganic constituents detected in 

the April 2009 event, pursuant to 0400-11-01-.04 (7)(6)(iii)(II).  
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TDEC suspended requirements to monitor and report cobalt data from NRS # 83-1324 on 

11/21/2011 (personal communication A.D. Spear to R.L. Hooper).  Naturally-occurring cobalt, 

associated with concretionary mineral deposits found in alluvial sediments in the NRS # 83-1324 

vicinity, was shown to be the likely source of elevated cobalt concentrations in groundwater 

(12/19/2001 letter from G.G. Park to A. Majors of TDEC).  TDEC subsequently approved the 

alternate source demonstration for naturally occurring cobalt in a letter dated February 10, 2003.   

 

All analytical testing was conducted within recommended sample holding times.  The July 2015 

sampling equipment blank for all wells show all nondetects.  Appendix C presents July 2015 

laboratory reports for ESC containing complete analytical results for all water samples.  The 

laboratory report includes analytical results, methods, detection limits, and data qualifiers for each 

sample analysis.   

 

EVALUATION OF ASSESSMENT MONITORING DATA 

Groundwater Protection Standards (GWPS) are used in evaluating compliance monitoring data are 

based on constituent Maximum Contaminant Levels (MCLs) listed in Appendix III of Rule 0400-11-

01-.04 (7), where available.  Table 1 presents a summary of the July 2015 groundwater monitoring 

results.  Included at the bottom of the table are field turbidity measurements which serve as 

qualitative indicators of possible sampling bias associated with analyses of total (non-filtered) 

samples.  Dissolved samples were collected at the wells GAF-19R, GAF-22, GAF-26, and GAF-27 

which exhibited a turbidity higher than 5 ntu.  GWPS exceedances are indicated for beryllium, 

cadmium and nickel only at well GAF-19R.  These constituents have been observed at this level in 

this well in the past. 

 

Time-series graphs of groundwater monitoring data for GAF-19R (and its predecessor GAF-19), 

GAF-20, GAF-22, GAF-26, and GAF-27 are presented in Appendix D.  Note that open circle 

symbols on graphs denote measurements below analytical reporting limits; these measurements 

are displayed at the constituent reporting limit.  Beryllium, cadmium, and nickel concentrations at 

GAF-19R and GAF-19 have been elevated since monitoring began in November 2000.   The data 

suggests a potential downward or stabilizing trend in beryllium concentrations since 2009  
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TABLE 1.  July 29, 2015 Groundwater Assessment Monitoring Results 

Constituent  Units  GAF‐19R  GAF‐20  GAF‐22  GAF‐26  GAF‐27b  GWPSa 

Antimony, total  ug/L  <2  <2  <2  <2  <2  6 

Arsenic, total  ug/L  3.73  <2  <2  3.37  <2  10 

Barium, total  ug/L  24.7  21  22.9  52.8  48.75  2,000 

Beryllium, total  ug/L  11  <2  <2  <2  <2  4 

Cadmium, total  ug/L  11.1  <1  <1  <1  <1  5 

Chromium, total  ug/L  45.3  4.16  25.3  6.76  3.275  100 

Cobalt, total  ug/L  466  138  <2  14.5  <2  ‐‐

Copper, total  ug/L  32.8  <5  6.21  8.62  <5  N/A 

Fluoride, total  mg/L  0.508  0.104  0.178  0.315  0.2255  4 

Lead, total  ug/L  4.69  <2  <2  4.27  <2  15 

Mercury, total  ug/L  0.256  <0.2  <0.2  <0.2  <0.2  2 

Nickel, total  ug/L  252  27.5  17.4  22.1  <2  100 

Selenium, total  ug/L  5.97  <2  <2  <2  <2  50 

Silver, total  ug/L  <2  <2  <2  <2  <2  100 

Thallium, total  ug/L  <2  <2  <2  <2  <2  2 

Vanadium, total  ug/L  15.7  <5  <5  9.5  <5  N/A 

Zinc, total  ug/L  727  36.9  <25  46.8  <25  N/A 

Turbidity, field  NTU  44.9  7.9  55.4  13.8  11.4  ‐‐ 

Constituent concentrations highlighted in red exceed GWPS. 
a WPS based on applicable TDEC MCLs listed in Appendix III of Rule 0400-11-01-.04(7), where available; N/A indicates TDEC MCLs not available 
bConstituent concentration values are averages of field duplicate samples.  
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timeframe.  Cadmium and nickel present no consistent trend upward or downward for the period of 

record.  The July 2015 concentrations of beryllium, cadmium, and nickel at GAF-19R are within the 

historical ranges of the given constituent data for this well.  As noted in previous monitoring 

reports, the historically elevated levels of metals at GAF-19R are associated with unusually low pH, 

i.e., median pH is 3.8 at this well.  In comparison, median pH values for compliance well GAF-20 

and background well GAF-22 are 5.7 and 7.1, respectively. 

 

Suspended solids in groundwater samples often consist of particles of geologic material containing 

naturally-occurring metals, some of which may be the same as Appendix I inorganic constituents.    

Regional soils are known to contain naturally-occurring arsenic, and could potentially be a source 

for other metals.  Interference from colloidal particles in the samples could explain erratic historical 

data. 

 
GROUNDWATER CONDITIONS 

Hydrogeologic data for facility monitoring wells indicate that shallow groundwater movement 

beneath the NRS # 83-1324 vicinity occurs in Quaternary age alluvial deposits and underlying 

Carters and Lebanon (limestone-shale) formations of Ordovician age.  Monitoring wells GAF-19R, 

GAF-20 and GAF-22, completed in the alluvium, range from approximately 49 to 52 feet in depth.  

Depths of bedrock wells GAF-26 and GAF-27 installed in 2012 are 103 and 87 feet, respectively.  

Groundwater levels measured in these monitoring wells in July prior to sampling are presented in 

Table 2. 

TABLE 2.  July 2015 Groundwater Level Measurements 

Well 

Top of 
Casing 

Elevation 
(ft) 

Depth 
to 

Water 
(ft) 

Water 
Elevation 

(ft) 

Bottom 
Depth 

(ft) 

GAF-19R 478.67 28.78 449.89 54.39 
GAF-20 475.59 24.96 450.63 53.51 
GAF-22 472.87 26.82 446.05 51.49 
GAF-26 479.53 22.46 457.07 105.93 
GAF-27 476.77 20.47 456.3 90.50 

 

No hydraulically upgradient wells exist to allow for creation of a potentiometric map for this event.  

In lieu of event-based hydrologic information, a historical shallow groundwater potentiometric 

surface for the NRS site is presented showing water level contours throughout the NRS on 
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September 15, 2011 (Figure 1), representing the most complete potentiometric map of shallow 

groundwater available for the facility.  The potentiometric contouring is generally consistent with 

maps presented in previous reports, though the addition of groundwater level points measured 

within the ash might indicate a slightly higher phreatic surface than historically observed in the 

alluvium unit due to differences in hydraulic characteristics of the media.  Horizontal hydraulic 

gradients and groundwater seepage velocity presented here utilize mean groundwater levels 

measured at facility monitoring wells between May 2000 and January 2013 (see Appendix E for 

groundwater level data).  The average horizontal hydraulic gradient (Jh) in the NRS site vicinity 

based on Figure 1 is approximately 0.0172.  The direction of the horizontal gradient is 

southwesterly toward the Cumberland River.  The highest measured hydraulic conductivity of 

alluvial deposits in the NRS site vicinity is 2.2E-7 cm/s (6.2E-04 ft/d).  This measurement 

represents an estimate of vertical hydraulic conductivity (Kv) since it was determined from 

laboratory permeameter testing of an undisturbed soil core.  The horizontal component of hydraulic 

conductivity (Kh) is conservatively estimated to be approximately ten times Kv or approximately 

2.2E-6 cm/s (6.2E-3 ft/d).  An effective soil porosity () of 0.2 is assumed in estimating the 

horizontal seepage velocity (v) through the soil zone.  Applying Darcy’s Law (i.e., v = Kh*Jh/), the 

average horizontal seepage velocity between NRS # 83-1324 and the river of approximately 0.2 

ft/yr is conservatively estimated.  Groundwater in this upper most aquifer flows  under TVA property 

and discharges to the Cumberland River without traversing private property.  The possibility of 

impact to any private water well is extremely remote   

 
CONCLUSIONS 

Groundwater assessment monitoring results for the July 29, 2015 event indicate GWPS exceptions 

for beryllium, cadmium, and nickel at well GAF-19R, which is consistent with past observations.  

Historical data indicate a potential downward or stabilizing trend for beryllium, while cadmium and 

nickel appear to be consistent with recent historical readings.  TVA also plans to mitigate 

groundwater impacts by reducing infiltration through maintenance activities in the NRS footprint as 

needed.  Fill material will be placed and graded for maintenance of flat areas and areas in need of 

additional cover.  The material will be used for minor regrading and shaping in order to promote 

positive surface runoff and reduce infiltration.  Grading will focus on the areas where erosion or 

ponding occurs.  The graded areas will be sloped to drain and covered with two feet of cover soil 

and vegetated.  
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The next sampling event is planned for October 2015. 
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FIGURE 1.  Groundwater Potentiometric Surface on September 15, 2011 
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LABORATORY ANALYTICAL REPORTS  
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ANALYTICAL REPORT
August  13 ,  2015

TVA-Environmental Affairs

Sample Delivery Group: L779585

Samples Received: 07/29/2015

Project Number: GAF-20

Description: GAF Groundwater

Site: TVA GAF NRS

Report To: Maggie Gilliland

400 W. Summit Hill Mailstop TVA WT 9D-K

Knoxville, TN  37902

Entire Report Reviewed By:

August  13 ,  2015

[Preliminary Report]

Pam Langford
Technica l  Serv ice Representa t ive

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory.  Where applicable, sampling conducted by ESC is 
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.esclabsciences.com

August  13 ,  2015

Pam Langford
Technica l  Serv ice Representa t ive
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

GAF-19R  L779585-01  GW Dennis Mihalek 07/29/15 11:05 07/29/15 16:56

Method Batch Dilution Preparation Analysis Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 D-2011 WG806006 1 07/31/15 02:11 08/01/15 06:31 JM

Mercury by Method 7470A WG806124 1 07/31/15 09:06 07/31/15 13:29 CHM

Mercury by Method 7470A WG806144 1 07/31/15 11:22 08/03/15 08:35 CHM

Metals (ICPMS) by Method 6020 WG806055 1 08/01/15 10:38 08/04/15 04:36 LAT

Metals (ICPMS) by Method 6020 WG806145 1 08/03/15 12:02 08/04/15 14:56 LAT

Wet Chemistry by Method 2310 B-2011 WG806696 1 08/05/15 14:30 08/05/15 14:30 KBC

Wet Chemistry by Method 2320 B-2011 WG806993 1 08/06/15 10:09 08/06/15 10:09 MCG

Wet Chemistry by Method 9056MOD WG805883 1 07/30/15 21:14 07/30/15 21:14 NJM

Collected by Collected date/time Received date/time

GAF-20  L779585-02  GW Dennis Mihalek 07/29/15 12:35 07/29/15 16:56

Method Batch Dilution Preparation Analysis Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 D-2011 WG806006 1 07/31/15 02:11 08/01/15 06:30 JM

Mercury by Method 7470A WG806124 1 07/31/15 09:06 07/31/15 13:31 CHM

Mercury by Method 7470A WG806144 1 07/31/15 11:22 08/03/15 08:42 CHM

Metals (ICPMS) by Method 6020 WG806055 1 08/01/15 10:38 08/04/15 04:38 LAT

Metals (ICPMS) by Method 6020 WG806145 1 08/03/15 12:02 08/04/15 14:26 LAT

Wet Chemistry by Method 2310 B-2011 WG806696 1 08/05/15 14:30 08/05/15 14:30 KBC

Wet Chemistry by Method 2320 B-2011 WG806993 1 08/06/15 10:09 08/06/15 10:09 MCG

Wet Chemistry by Method 9056MOD WG805883 1 07/30/15 21:28 07/30/15 21:28 NJM

Collected by Collected date/time Received date/time

GAF-22  L779585-03  GW Dennis Mihalek 07/29/15 09:20 07/29/15 16:56

Method Batch Dilution Preparation Analysis Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 D-2011 WG806006 1 07/31/15 02:11 08/01/15 06:30 JM

Mercury by Method 7470A WG806124 1 07/31/15 09:06 07/31/15 13:34 CHM

Mercury by Method 7470A WG806144 1 07/31/15 11:22 08/03/15 08:44 CHM

Metals (ICPMS) by Method 6020 WG806055 1 08/01/15 10:38 08/04/15 04:41 LAT

Metals (ICPMS) by Method 6020 WG806145 1 08/03/15 12:02 08/04/15 14:59 LAT

Wet Chemistry by Method 2310 B-2011 WG806696 1 08/05/15 14:30 08/05/15 14:30 KBC

Wet Chemistry by Method 2320 B-2011 WG806993 1 08/06/15 10:09 08/06/15 10:09 MCG

Wet Chemistry by Method 9056MOD WG805883 1 07/30/15 21:42 07/30/15 21:42 NJM

Collected by Collected date/time Received date/time

GAF-26  L779585-04  GW Dennis Mihalek 07/29/15 15:30 07/29/15 16:56

Method Batch Dilution Preparation Analysis Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 D-2011 WG806006 1 07/31/15 02:11 08/01/15 06:32 JM

Mercury by Method 7470A WG806124 1 07/31/15 09:06 07/31/15 13:40 CHM

Mercury by Method 7470A WG806144 1 07/31/15 11:22 08/03/15 08:46 CHM

Metals (ICPMS) by Method 6020 WG806055 1 08/01/15 10:38 08/04/15 04:43 LAT

Metals (ICPMS) by Method 6020 WG806145 1 08/03/15 12:02 08/04/15 15:01 LAT

Wet Chemistry by Method 2310 B-2011 WG806696 1 08/05/15 14:30 08/05/15 14:30 KBC

Wet Chemistry by Method 2320 B-2011 WG806993 1 08/06/15 10:09 08/06/15 10:09 MCG

Wet Chemistry by Method 9056MOD WG805883 1 07/30/15 21:56 07/30/15 21:56 NJM

1
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

GAF-27  L779585-05  GW Dennis Mihalek 07/29/15 14:05 07/29/15 16:56

Method Batch Dilution Preparation Analysis Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 D-2011 WG806006 1 07/31/15 02:11 08/01/15 06:37 JM

Mercury by Method 7470A WG806124 1 07/31/15 09:06 07/31/15 13:42 CHM

Mercury by Method 7470A WG806144 1 07/31/15 11:22 08/03/15 08:48 CHM

Metals (ICPMS) by Method 6020 WG806055 1 08/01/15 10:38 08/04/15 04:50 LAT

Metals (ICPMS) by Method 6020 WG806145 1 08/03/15 12:02 08/04/15 15:04 LAT

Wet Chemistry by Method 2310 B-2011 WG806696 1 08/05/15 14:30 08/05/15 14:30 KBC

Wet Chemistry by Method 2320 B-2011 WG806993 1 08/06/15 10:09 08/06/15 10:09 MCG

Wet Chemistry by Method 9056MOD WG805883 1 07/30/15 22:09 07/30/15 22:09 NJM

Collected by Collected date/time Received date/time

GAF-DUP-1  L779585-06  GW Dennis Mihalek 07/29/15 14:05 07/29/15 16:56

Method Batch Dilution Preparation Analysis Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 D-2011 WG806006 1 07/31/15 02:11 08/01/15 06:38 JM

Mercury by Method 7470A WG806124 1 07/31/15 09:06 07/31/15 13:45 CHM

Mercury by Method 7470A WG806144 1 07/31/15 11:22 08/03/15 08:50 CHM

Metals (ICPMS) by Method 6020 WG806055 1 08/01/15 10:38 08/04/15 04:52 LAT

Metals (ICPMS) by Method 6020 WG806145 1 08/03/15 12:02 08/04/15 15:06 LAT

Wet Chemistry by Method 2310 B-2011 WG806696 1 08/05/15 14:30 08/05/15 14:30 KBC

Wet Chemistry by Method 2320 B-2011 WG806993 1 08/06/15 10:09 08/06/15 10:09 MCG

Wet Chemistry by Method 9056MOD WG806849 1 08/04/15 17:07 08/04/15 17:07 DJD

Collected by Collected date/time Received date/time

GAF-EQB-1  L779585-07  GW Dennis Mihalek 07/29/15 07:27 07/29/15 16:56

Method Batch Dilution Preparation Analysis Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 D-2011 WG806006 1 07/31/15 02:11 08/01/15 06:40 JM

Mercury by Method 7470A WG806144 1 07/31/15 11:22 08/03/15 08:53 CHM

Metals (ICPMS) by Method 6020 WG806055 1 08/01/15 10:38 08/04/15 04:54 LAT

Wet Chemistry by Method 2310 B-2011 WG806696 1 08/05/15 14:30 08/05/15 14:30 KBC

Wet Chemistry by Method 2320 B-2011 WG806993 1 08/06/15 10:09 08/06/15 10:09 MCG

Wet Chemistry by Method 9056MOD WG805954 1 07/31/15 14:56 07/31/15 14:56 DJD

Collected by Collected date/time Received date/time

GAF-EQB-2  L779585-08  GW Dennis Mihalek 07/29/15 16:08 07/29/15 16:56

Method Batch Dilution Preparation Analysis Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 D-2011 WG806006 1 07/31/15 02:11 08/01/15 06:41 JM

Mercury by Method 7470A WG806144 1 07/31/15 11:22 08/03/15 08:59 CHM

Metals (ICPMS) by Method 6020 WG806055 1 08/01/15 10:38 08/04/15 04:57 LAT

Wet Chemistry by Method 2310 B-2011 WG806696 1 08/05/15 14:30 08/05/15 14:30 KBC

Wet Chemistry by Method 2320 B-2011 WG806993 1 08/06/15 10:09 08/06/15 10:09 MCG

Wet Chemistry by Method 9056MOD WG806849 1 08/04/15 18:19 08/04/15 18:19 DJD

Collected by Collected date/time Received date/time

FIELD BLANK  L779585-09  GW Dennis Mihalek 07/29/15 07:35 07/29/15 16:56

Method Batch Dilution Preparation Analysis Analysis Analyst

date/time date/time

Gravimetric Analysis by Method 2540 C-2011 WG806291 1 08/04/15 09:14 08/05/15 13:21 JG

Gravimetric Analysis by Method 2540 D-2011 WG806006 1 07/31/15 02:11 08/01/15 06:43 JM

Mercury by Method 7470A WG806144 1 07/31/15 11:22 08/03/15 09:01 CHM
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

FIELD BLANK  L779585-09  GW Dennis Mihalek 07/29/15 07:35 07/29/15 16:56

Method Batch Dilution Preparation Analysis Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG805919 1 07/30/15 10:59 07/30/15 20:28 ST

Metals (ICPMS) by Method 6020 WG806055 1 08/01/15 10:38 08/04/15 04:59 LAT

Wet Chemistry by Method 9056MOD WG806849 1 08/04/15 17:21 08/04/15 17:21 DJD
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times.  All MDL (LOD) and RL (LOQ) 
values reported for environmental samples have been corrected for the dilution factor used in the 
analysis.  All Method and Batch Quality Control are within established criteria except where addressed 
in this case narrative, a non-conformance form or properly qualified within the sample results. By my 
digital signature below, I affirm to the best of my knowledge, all problems/anomalies observed by the 
laboratory as having the potential to affect the quality of the data have been identified by the 
laboratory, and no information or data have been knowingly withheld that would affect the quality of the
data.

[Preliminary Report]

Pam Langford
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 7 7 9 5 8 5

GAF-19R
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 9 / 1 5  1 1 : 0 5

Gravimetric Analysis by Method 2540 D-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Suspended Solids 83.0 2.50 1 08/01/2015 06:31 WG806006

Wet Chemistry by Method 2310 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acidity 820 10.0 1 08/05/2015 14:30 WG806696

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity ND 20.0 1 08/06/2015 10:09 WG806993

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Fluoride 0.508 0.100 1 07/30/2015 21:14 WG805883

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury 0.000256 0.000200 1 08/03/2015 08:35 WG806144

Mercury,Dissolved ND 0.000200 1 07/31/2015 13:29 WG806124

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/04/2015 04:36 WG806055

Antimony,Dissolved ND 0.00200 1 08/04/2015 14:56 WG806145

Arsenic 0.00373 0.00200 1 08/04/2015 04:36 WG806055

Arsenic,Dissolved 0.00225 0.00200 1 08/04/2015 14:56 WG806145

Barium 0.0247 0.00500 1 08/04/2015 04:36 WG806055

Barium,Dissolved 0.0134 0.00500 1 08/04/2015 14:56 WG806145

Beryllium 0.0110 0.00200 1 08/04/2015 04:36 WG806055

Beryllium,Dissolved 0.0119 0.00200 1 08/04/2015 14:56 WG806145

Cadmium 0.0111 0.00100 1 08/04/2015 04:36 WG806055

Cadmium,Dissolved 0.0104 0.00100 1 08/04/2015 14:56 WG806145

Chromium 0.0453 0.00200 1 08/04/2015 04:36 WG806055

Chromium,Dissolved 0.0302 0.00200 1 08/04/2015 14:56 WG806145

Copper 0.0328 0.00500 1 08/04/2015 04:36 WG806055

Copper,Dissolved 0.0387 0.00500 1 08/04/2015 14:56 WG806145

Cobalt 0.466 0.00200 1 08/04/2015 04:36 WG806055

Cobalt,Dissolved 0.472 0.00200 1 08/04/2015 14:56 WG806145

Lead 0.00469 0.00200 1 08/04/2015 04:36 WG806055

Lead,Dissolved 0.00440 0.00200 1 08/04/2015 14:56 WG806145

Nickel 0.252 0.00200 1 08/04/2015 04:36 WG806055

Nickel,Dissolved 0.246 0.00200 1 08/04/2015 14:56 WG806145

Selenium 0.00597 0.00200 1 08/04/2015 04:36 WG806055

Selenium,Dissolved 0.00534 0.00200 1 08/04/2015 14:56 WG806145

Silver ND 0.00200 1 08/04/2015 04:36 WG806055

Silver,Dissolved ND 0.00200 1 08/04/2015 14:56 WG806145

Thallium ND 0.00200 1 08/04/2015 04:36 WG806055

Thallium,Dissolved ND 0.00200 1 08/04/2015 14:56 WG806145

Vanadium 0.0157 0.00500 1 08/04/2015 04:36 WG806055
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 7 7 9 5 8 5

GAF-19R
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 9 / 1 5  1 1 : 0 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Vanadium,Dissolved 0.0121 0.00500 1 08/04/2015 14:56 WG806145

Zinc 0.727 0.0250 1 08/04/2015 04:36 WG806055

Zinc,Dissolved 0.755 0.0250 1 08/04/2015 14:56 WG806145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 7 7 9 5 8 5

GAF-20
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 9 / 1 5  1 2 : 3 5

Gravimetric Analysis by Method 2540 D-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Suspended Solids 27.1 2.50 1 08/01/2015 06:30 WG806006

Wet Chemistry by Method 2310 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acidity 50.0 10.0 1 08/05/2015 14:30 WG806696

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 51.8 20.0 1 08/06/2015 10:09 WG806993

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Fluoride 0.104 0.100 1 07/30/2015 21:28 WG805883

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 08/03/2015 08:42 WG806144

Mercury,Dissolved ND 0.000200 1 07/31/2015 13:31 WG806124

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/04/2015 04:38 WG806055

Antimony,Dissolved ND 0.00200 1 08/04/2015 14:26 WG806145

Arsenic ND 0.00200 1 08/04/2015 04:38 WG806055

Arsenic,Dissolved ND 0.00200 1 08/04/2015 14:26 WG806145

Barium 0.0210 0.00500 1 08/04/2015 04:38 WG806055

Barium,Dissolved 0.0189 0.00500 1 08/04/2015 14:26 WG806145

Beryllium ND 0.00200 1 08/04/2015 04:38 WG806055

Beryllium,Dissolved ND 0.00200 1 08/04/2015 14:26 WG806145

Cadmium ND 0.00100 1 08/04/2015 04:38 WG806055

Cadmium,Dissolved ND 0.00100 1 08/04/2015 14:26 WG806145

Chromium 0.00416 0.00200 1 08/04/2015 04:38 WG806055

Chromium,Dissolved ND 0.00200 1 08/04/2015 14:26 WG806145

Copper ND 0.00500 1 08/04/2015 04:38 WG806055

Copper,Dissolved ND 0.00500 1 08/04/2015 14:26 WG806145

Cobalt 0.138 0.00200 1 08/04/2015 04:38 WG806055

Cobalt,Dissolved 0.136 0.00200 1 08/04/2015 14:26 WG806145

Lead ND 0.00200 1 08/04/2015 04:38 WG806055

Lead,Dissolved ND 0.00200 1 08/04/2015 14:26 WG806145

Nickel 0.0275 0.00200 1 08/04/2015 04:38 WG806055

Nickel,Dissolved 0.0256 0.00200 1 08/04/2015 14:26 WG806145

Selenium ND 0.00200 1 08/04/2015 04:38 WG806055

Selenium,Dissolved ND 0.00200 1 08/04/2015 14:26 WG806145

Silver ND 0.00200 1 08/04/2015 04:38 WG806055

Silver,Dissolved ND 0.00200 1 08/04/2015 14:26 WG806145

Thallium ND 0.00200 1 08/04/2015 04:38 WG806055

Thallium,Dissolved ND 0.00200 1 08/04/2015 14:26 WG806145

Vanadium ND 0.00500 1 08/04/2015 04:38 WG806055

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

TVA-Environmental Affairs GAF-20 L779585 08/13/15 13:18 9 of 49

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

TVA-Environmental Affairs GAF-20 L779585 08/13/15 13:30 9 of 49



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 7 7 9 5 8 5

GAF-20
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 9 / 1 5  1 2 : 3 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Vanadium,Dissolved ND 0.00500 1 08/04/2015 14:26 WG806145

Zinc 0.0369 0.0250 1 08/04/2015 04:38 WG806055

Zinc,Dissolved 0.0375 0.0250 1 08/04/2015 14:26 WG806145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 7 7 9 5 8 5

GAF-22
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 9 / 1 5  0 9 : 2 0

Gravimetric Analysis by Method 2540 D-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Suspended Solids 25.5 2.50 1 08/01/2015 06:30 WG806006

Wet Chemistry by Method 2310 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acidity ND 10.0 1 08/05/2015 14:30 WG806696

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 174 20.0 1 08/06/2015 10:09 WG806993

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Fluoride 0.178 0.100 1 07/30/2015 21:42 WG805883

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 08/03/2015 08:44 WG806144

Mercury,Dissolved ND 0.000200 1 07/31/2015 13:34 WG806124

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/04/2015 04:41 WG806055

Antimony,Dissolved ND 0.00200 1 08/04/2015 14:59 WG806145

Arsenic ND 0.00200 1 08/04/2015 04:41 WG806055

Arsenic,Dissolved ND 0.00200 1 08/04/2015 14:59 WG806145

Barium 0.0229 0.00500 1 08/04/2015 04:41 WG806055

Barium,Dissolved 0.0151 0.00500 1 08/04/2015 14:59 WG806145

Beryllium ND 0.00200 1 08/04/2015 04:41 WG806055

Beryllium,Dissolved ND 0.00200 1 08/04/2015 14:59 WG806145

Cadmium ND 0.00100 1 08/04/2015 04:41 WG806055

Cadmium,Dissolved ND 0.00100 1 08/04/2015 14:59 WG806145

Chromium 0.0253 0.00200 1 08/04/2015 04:41 WG806055

Chromium,Dissolved ND 0.00200 1 08/04/2015 14:59 WG806145

Copper 0.00621 0.00500 1 08/04/2015 04:41 WG806055

Copper,Dissolved ND 0.00500 1 08/04/2015 14:59 WG806145

Cobalt ND 0.00200 1 08/04/2015 04:41 WG806055

Cobalt,Dissolved ND 0.00200 1 08/04/2015 14:59 WG806145

Lead ND 0.00200 1 08/04/2015 04:41 WG806055

Lead,Dissolved ND 0.00200 1 08/04/2015 14:59 WG806145

Nickel 0.0174 0.00200 1 08/04/2015 04:41 WG806055

Nickel,Dissolved 0.0147 0.00200 1 08/04/2015 14:59 WG806145

Selenium ND 0.00200 1 08/04/2015 04:41 WG806055

Selenium,Dissolved ND 0.00200 1 08/04/2015 14:59 WG806145

Silver ND 0.00200 1 08/04/2015 04:41 WG806055

Silver,Dissolved ND 0.00200 1 08/04/2015 14:59 WG806145

Thallium ND 0.00200 1 08/04/2015 04:41 WG806055

Thallium,Dissolved ND 0.00200 1 08/04/2015 14:59 WG806145

Vanadium ND 0.00500 1 08/04/2015 04:41 WG806055
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 7 7 9 5 8 5

GAF-22
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 9 / 1 5  0 9 : 2 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Vanadium,Dissolved ND 0.00500 1 08/04/2015 14:59 WG806145

Zinc ND 0.0250 1 08/04/2015 04:41 WG806055

Zinc,Dissolved ND 0.0250 1 08/04/2015 14:59 WG806145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 7 7 9 5 8 5

GAF-26
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 9 / 1 5  1 5 : 3 0

Gravimetric Analysis by Method 2540 D-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Suspended Solids 758 2.50 1 08/01/2015 06:32 WG806006

Wet Chemistry by Method 2310 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acidity 26.0 10.0 1 08/05/2015 14:30 WG806696

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 35.6 20.0 1 08/06/2015 10:09 WG806993

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Fluoride 0.315 0.100 1 07/30/2015 21:56 WG805883

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 08/03/2015 08:46 WG806144

Mercury,Dissolved ND 0.000200 1 07/31/2015 13:40 WG806124

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/04/2015 04:43 WG806055

Antimony,Dissolved ND 0.00200 1 08/04/2015 15:01 WG806145

Arsenic 0.00337 0.00200 1 08/04/2015 04:43 WG806055

Arsenic,Dissolved ND 0.00200 1 08/04/2015 15:01 WG806145

Barium 0.0528 0.00500 1 08/04/2015 04:43 WG806055

Barium,Dissolved 0.0275 0.00500 1 08/04/2015 15:01 WG806145

Beryllium ND 0.00200 1 08/04/2015 04:43 WG806055

Beryllium,Dissolved ND 0.00200 1 08/04/2015 15:01 WG806145

Cadmium ND 0.00100 1 08/04/2015 04:43 WG806055

Cadmium,Dissolved ND 0.00100 1 08/04/2015 15:01 WG806145

Chromium 0.00676 0.00200 1 08/04/2015 04:43 WG806055

Chromium,Dissolved ND 0.00200 1 08/04/2015 15:01 WG806145

Copper 0.00862 0.00500 1 08/04/2015 04:43 WG806055

Copper,Dissolved ND 0.00500 1 08/04/2015 15:01 WG806145

Cobalt 0.0145 0.00200 1 08/04/2015 04:43 WG806055

Cobalt,Dissolved 0.00579 0.00200 1 08/04/2015 15:01 WG806145

Lead 0.00427 0.00200 1 08/04/2015 04:43 WG806055

Lead,Dissolved ND 0.00200 1 08/04/2015 15:01 WG806145

Nickel 0.0221 0.00200 1 08/04/2015 04:43 WG806055

Nickel,Dissolved 0.00789 0.00200 1 08/04/2015 15:01 WG806145

Selenium ND 0.00200 1 08/04/2015 04:43 WG806055

Selenium,Dissolved ND 0.00200 1 08/04/2015 15:01 WG806145

Silver ND 0.00200 1 08/04/2015 04:43 WG806055

Silver,Dissolved ND 0.00200 1 08/04/2015 15:01 WG806145

Thallium ND 0.00200 1 08/04/2015 04:43 WG806055

Thallium,Dissolved ND 0.00200 1 08/04/2015 15:01 WG806145

Vanadium 0.00950 0.00500 1 08/04/2015 04:43 WG806055
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 7 7 9 5 8 5

GAF-26
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 9 / 1 5  1 5 : 3 0

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Vanadium,Dissolved ND 0.00500 1 08/04/2015 15:01 WG806145

Zinc 0.0468 0.0250 1 08/04/2015 04:43 WG806055

Zinc,Dissolved ND 0.0250 1 08/04/2015 15:01 WG806145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 7 7 9 5 8 5

GAF-27
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 9 / 1 5  1 4 : 0 5

Gravimetric Analysis by Method 2540 D-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Suspended Solids 6.20 2.50 1 08/01/2015 06:37 WG806006

Wet Chemistry by Method 2310 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acidity ND 10.0 1 08/05/2015 14:30 WG806696

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 171 20.0 1 08/06/2015 10:09 WG806993

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Fluoride 0.217 0.100 1 07/30/2015 22:09 WG805883

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 08/03/2015 08:48 WG806144

Mercury,Dissolved ND 0.000200 1 07/31/2015 13:42 WG806124

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/04/2015 04:50 WG806055

Antimony,Dissolved ND 0.00200 1 08/04/2015 15:04 WG806145

Arsenic ND 0.00200 1 08/04/2015 04:50 WG806055

Arsenic,Dissolved ND 0.00200 1 08/04/2015 15:04 WG806145

Barium 0.0484 0.00500 1 08/04/2015 04:50 WG806055

Barium,Dissolved 0.0384 0.00500 1 08/04/2015 15:04 WG806145

Beryllium ND 0.00200 1 08/04/2015 04:50 WG806055

Beryllium,Dissolved ND 0.00200 1 08/04/2015 15:04 WG806145

Cadmium ND 0.00100 1 08/04/2015 04:50 WG806055

Cadmium,Dissolved ND 0.00100 1 08/04/2015 15:04 WG806145

Chromium 0.00336 0.00200 1 08/04/2015 04:50 WG806055

Chromium,Dissolved ND 0.00200 1 08/04/2015 15:04 WG806145

Copper ND 0.00500 1 08/04/2015 04:50 WG806055

Copper,Dissolved ND 0.00500 1 08/04/2015 15:04 WG806145

Cobalt ND 0.00200 1 08/04/2015 04:50 WG806055

Cobalt,Dissolved ND 0.00200 1 08/04/2015 15:04 WG806145

Lead ND 0.00200 1 08/04/2015 04:50 WG806055

Lead,Dissolved ND 0.00200 1 08/04/2015 15:04 WG806145

Nickel ND 0.00200 1 08/04/2015 04:50 WG806055

Nickel,Dissolved ND 0.00200 1 08/04/2015 15:04 WG806145

Selenium ND 0.00200 1 08/04/2015 04:50 WG806055

Selenium,Dissolved ND 0.00200 1 08/04/2015 15:04 WG806145

Silver ND 0.00200 1 08/04/2015 04:50 WG806055

Silver,Dissolved ND 0.00200 1 08/04/2015 15:04 WG806145

Thallium ND 0.00200 1 08/04/2015 04:50 WG806055

Thallium,Dissolved ND 0.00200 1 08/04/2015 15:04 WG806145

Vanadium ND 0.00500 1 08/04/2015 04:50 WG806055
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 7 7 9 5 8 5

GAF-27
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 9 / 1 5  1 4 : 0 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Vanadium,Dissolved ND 0.00500 1 08/04/2015 15:04 WG806145

Zinc ND 0.0250 1 08/04/2015 04:50 WG806055

Zinc,Dissolved ND 0.0250 1 08/04/2015 15:04 WG806145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 7 7 9 5 8 5

GAF-DUP-1
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 9 / 1 5  1 4 : 0 5

Gravimetric Analysis by Method 2540 D-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Suspended Solids 5.00 2.50 1 08/01/2015 06:38 WG806006

Wet Chemistry by Method 2310 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acidity ND 10.0 1 08/05/2015 14:30 WG806696

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity 172 20.0 1 08/06/2015 10:09 WG806993

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Fluoride 0.234 0.100 1 08/04/2015 17:07 WG806849

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 08/03/2015 08:50 WG806144

Mercury,Dissolved ND 0.000200 1 07/31/2015 13:45 WG806124

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/04/2015 04:52 WG806055

Antimony,Dissolved ND 0.00200 1 08/04/2015 15:06 WG806145

Arsenic ND 0.00200 1 08/04/2015 04:52 WG806055

Arsenic,Dissolved ND 0.00200 1 08/04/2015 15:06 WG806145

Barium 0.0491 0.00500 1 08/04/2015 04:52 WG806055

Barium,Dissolved 0.0380 0.00500 1 08/04/2015 15:06 WG806145

Beryllium ND 0.00200 1 08/04/2015 04:52 WG806055

Beryllium,Dissolved ND 0.00200 1 08/04/2015 15:06 WG806145

Cadmium ND 0.00100 1 08/04/2015 04:52 WG806055

Cadmium,Dissolved ND 0.00100 1 08/04/2015 15:06 WG806145

Chromium 0.00319 0.00200 1 08/04/2015 04:52 WG806055

Chromium,Dissolved ND 0.00200 1 08/04/2015 15:06 WG806145

Copper ND 0.00500 1 08/04/2015 04:52 WG806055

Copper,Dissolved ND 0.00500 1 08/04/2015 15:06 WG806145

Cobalt ND 0.00200 1 08/04/2015 04:52 WG806055

Cobalt,Dissolved ND 0.00200 1 08/04/2015 15:06 WG806145

Lead ND 0.00200 1 08/04/2015 04:52 WG806055

Lead,Dissolved ND 0.00200 1 08/04/2015 15:06 WG806145

Nickel ND 0.00200 1 08/04/2015 04:52 WG806055

Nickel,Dissolved ND 0.00200 1 08/04/2015 15:06 WG806145

Selenium ND 0.00200 1 08/04/2015 04:52 WG806055

Selenium,Dissolved ND 0.00200 1 08/04/2015 15:06 WG806145

Silver ND 0.00200 1 08/04/2015 04:52 WG806055

Silver,Dissolved ND 0.00200 1 08/04/2015 15:06 WG806145

Thallium ND 0.00200 1 08/04/2015 04:52 WG806055

Thallium,Dissolved ND 0.00200 1 08/04/2015 15:06 WG806145

Vanadium ND 0.00500 1 08/04/2015 04:52 WG806055
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 7 7 9 5 8 5

GAF-DUP-1
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 9 / 1 5  1 4 : 0 5

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Vanadium,Dissolved ND 0.00500 1 08/04/2015 15:06 WG806145

Zinc ND 0.0250 1 08/04/2015 04:52 WG806055

Zinc,Dissolved ND 0.0250 1 08/04/2015 15:06 WG806145
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 7 7 9 5 8 5

GAF-EQB-1
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 9 / 1 5  0 7 : 2 7

Gravimetric Analysis by Method 2540 D-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Suspended Solids 5.50 2.50 1 08/01/2015 06:40 WG806006

Wet Chemistry by Method 2310 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acidity 84.0 10.0 1 08/05/2015 14:30 WG806696

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity ND 20.0 1 08/06/2015 10:09 WG806993

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Fluoride ND 0.100 1 07/31/2015 14:56 WG805954

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 08/03/2015 08:53 WG806144

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/04/2015 04:54 WG806055

Arsenic ND 0.00200 1 08/04/2015 04:54 WG806055

Barium ND 0.00500 1 08/04/2015 04:54 WG806055

Beryllium ND 0.00200 1 08/04/2015 04:54 WG806055

Cadmium ND 0.00100 1 08/04/2015 04:54 WG806055

Chromium ND 0.00200 1 08/04/2015 04:54 WG806055

Copper ND 0.00500 1 08/04/2015 04:54 WG806055

Cobalt ND 0.00200 1 08/04/2015 04:54 WG806055

Lead ND 0.00200 1 08/04/2015 04:54 WG806055

Nickel ND 0.00200 1 08/04/2015 04:54 WG806055

Selenium ND 0.00200 1 08/04/2015 04:54 WG806055

Silver ND 0.00200 1 08/04/2015 04:54 WG806055

Thallium ND 0.00200 1 08/04/2015 04:54 WG806055

Vanadium ND 0.00500 1 08/04/2015 04:54 WG806055

Zinc ND 0.0250 1 08/04/2015 04:54 WG806055
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 7 7 9 5 8 5

GAF-EQB-2
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 9 / 1 5  1 6 : 0 8

Gravimetric Analysis by Method 2540 D-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Suspended Solids 5.90 2.50 1 08/01/2015 06:41 WG806006

Wet Chemistry by Method 2310 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acidity 70.0 10.0 1 08/05/2015 14:30 WG806696

Wet Chemistry by Method 2320 B-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Alkalinity ND 20.0 1 08/06/2015 10:09 WG806993

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Fluoride ND 0.100 1 08/04/2015 18:19 WG806849

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 08/03/2015 08:59 WG806144

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/04/2015 04:57 WG806055

Arsenic ND 0.00200 1 08/04/2015 04:57 WG806055

Barium ND 0.00500 1 08/04/2015 04:57 WG806055

Beryllium ND 0.00200 1 08/04/2015 04:57 WG806055

Cadmium ND 0.00100 1 08/04/2015 04:57 WG806055

Chromium ND 0.00200 1 08/04/2015 04:57 WG806055

Copper ND 0.00500 1 08/04/2015 04:57 WG806055

Cobalt ND 0.00200 1 08/04/2015 04:57 WG806055

Lead ND 0.00200 1 08/04/2015 04:57 WG806055

Nickel ND 0.00200 1 08/04/2015 04:57 WG806055

Selenium ND 0.00200 1 08/04/2015 04:57 WG806055

Silver ND 0.00200 1 08/04/2015 04:57 WG806055

Thallium ND 0.00200 1 08/04/2015 04:57 WG806055

Vanadium ND 0.00500 1 08/04/2015 04:57 WG806055

Zinc ND 0.0250 1 08/04/2015 04:57 WG806055
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 7 7 9 5 8 5

FIELD BLANK
C o l l e c t e d  d a t e / t i m e :   0 7 / 2 9 / 1 5  0 7 : 3 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Dissolved Solids ND 10.0 1 08/05/2015 13:21 WG806291

Gravimetric Analysis by Method 2540 D-2011

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Suspended Solids 5.60 2.50 1 08/01/2015 06:43 WG806006

Wet Chemistry by Method 9056MOD

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Chloride ND 1.00 1 08/04/2015 17:21 WG806849

Fluoride ND 0.100 1 08/04/2015 17:21 WG806849

Sulfate ND 5.00 1 08/04/2015 17:21 WG806849

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 08/03/2015 09:01 WG806144

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Boron ND 0.200 1 07/30/2015 20:28 WG805919

Calcium ND 1.00 1 07/30/2015 20:28 WG805919

Lithium ND 0.0150 1 07/30/2015 20:28 WG805919

Metals (ICPMS) by Method 6020

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Antimony ND 0.00200 1 08/04/2015 04:59 WG806055

Arsenic ND 0.00200 1 08/04/2015 04:59 WG806055

Barium ND 0.00500 1 08/04/2015 04:59 WG806055

Beryllium ND 0.00200 1 08/04/2015 04:59 WG806055

Cadmium ND 0.00100 1 08/04/2015 04:59 WG806055

Chromium ND 0.00200 1 08/04/2015 04:59 WG806055

Copper ND 0.00500 1 08/04/2015 04:59 WG806055

Cobalt ND 0.00200 1 08/04/2015 04:59 WG806055

Lead ND 0.00200 1 08/04/2015 04:59 WG806055

Molybdenum ND 0.00500 1 08/04/2015 04:59 WG806055

Nickel ND 0.00200 1 08/04/2015 04:59 WG806055

Selenium ND 0.00200 1 08/04/2015 04:59 WG806055

Silver ND 0.00200 1 08/04/2015 04:59 WG806055

Thallium ND 0.00200 1 08/04/2015 04:59 WG806055

Vanadium ND 0.00500 1 08/04/2015 04:59 WG806055

Zinc ND 0.0250 1 08/04/2015 04:59 WG806055
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG806291
G r a v i m e t r i c  A n a l y s i s  b y  M e t h o d  2 5 4 0  C - 2 0 1 1 L 7 7 9 5 8 5 - 0 9

Method Blank (MB)

(MB) 08/05/15 13:15

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Dissolved Solids ND 10.0

L779291-01 Original Sample (OS) • Duplicate (DUP)

(OS) 08/05/15 13:09 • (DUP) 08/05/15 13:10

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Dissolved Solids 761 749 1 1.59 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 08/05/15 13:08 • (LCSD) 08/05/15 13:09

Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Dissolved Solids 8800 8680 8740 98.6 99.3 85.0-115 0.689 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG806006
G r a v i m e t r i c  A n a l y s i s  b y  M e t h o d  2 5 4 0  D - 2 0 1 1 L 7 7 9 5 8 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) 08/01/15 06:25

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Suspended Solids ND 2.50

L779585-01 Original Sample (OS) • Duplicate (DUP)

(OS) 08/01/15 06:31 • (DUP) 08/01/15 06:29

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Suspended Solids 83.0 80.0 1 3.68 5

L779588-01 Original Sample (OS) • Duplicate (DUP)

(OS) 08/01/15 06:30 • (DUP) 08/01/15 06:29

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Suspended Solids 288 272 1 5.71 J3 5

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 08/01/15 06:26 • (LCSD) 08/01/15 06:28

Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Suspended Solids 773 808 780 105 101 85.0-115 3.53 5
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG806696
W e t  C h e m i s t r y  b y  M e t h o d  2 3 1 0  B - 2 0 1 1 L 7 7 9 5 8 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

Method Blank (MB)

(MB) 08/05/15 14:30

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Acidity ND 10.0

L779585-08 Original Sample (OS) • Duplicate (DUP)

(OS) 08/05/15 14:30 • (DUP) 08/05/15 14:30

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Acidity 70 70 1 0.00 20

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 08/05/15 14:30 • (LCSD) 08/05/15 14:30

Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Acidity 20.0 20.0 20.0 100 100 85.0-115 0.000 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG806993
W e t  C h e m i s t r y  b y  M e t h o d  2 3 2 0  B - 2 0 1 1 L 7 7 9 5 8 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8

Method Blank (MB)

(MB) 08/06/15 10:09

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Alkalinity ND 20.0

L779643-02 Original Sample (OS) • Duplicate (DUP)

(OS) 08/06/15 10:09 • (DUP) 08/06/15 10:09

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Alkalinity 2000 1900 10 3.0 20

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 08/06/15 10:09 • (LCSD) 08/06/15 10:09

Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Alkalinity 100 106 106 106 106 85.0-115 0.000 20

L779643-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 08/06/15 10:09 • (MS) 08/06/15 10:09 • (MSD) 08/06/15 10:09

Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Alkalinity 100 748 1700 1740 95.0 99.0 10 80.0-120 0.000 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG805883
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 M O D L 7 7 9 5 8 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5

Method Blank (MB)

(MB) 07/30/15 11:24

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Fluoride ND 0.100

L779291-10 Original Sample (OS) • Duplicate (DUP)

(OS) 07/30/15 18:41 • (DUP) 07/30/15 18:55

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Fluoride ND 0.000 1 0 20

L779585-05 Original Sample (OS) • Duplicate (DUP)

(OS) 07/30/15 22:09 • (DUP) 07/30/15 22:23

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Fluoride 0.217 0.214 1 2 20

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 07/30/15 11:38 • (LCSD) 07/30/15 11:52

Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Fluoride 8.00 7.91 7.92 99 99 90-110 0 20

L779291-11 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 07/30/15 19:36 • (MS) 07/30/15 19:50 • (MSD) 07/30/15 20:04

Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Fluoride 5.00 ND 5.09 5.12 102 102 1 80-120 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG805954
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 M O D L 7 7 9 5 8 5 - 0 7

Method Blank (MB)

(MB) 07/31/15 08:28

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Fluoride ND 0.100

L779585-07 Original Sample (OS) • Duplicate (DUP)

(OS) 07/31/15 14:56 • (DUP) 07/31/15 15:11

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Fluoride ND 0.000 1 0 20

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 07/31/15 08:44 • (LCSD) 07/31/15 08:59

Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Fluoride 8.00 7.82 7.82 98 98 90-110 0 20

L779638-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 07/31/15 23:44 • (MS) 08/01/15 00:00 • (MSD) 08/01/15 00:15

Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Fluoride 5.00 0.0532 4.56 4.81 90 95 1 80-120 5 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG806849
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 M O D L 7 7 9 5 8 5 - 0 6 , 0 8 , 0 9

Method Blank (MB)

(MB) 08/04/15 12:20

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Chloride ND 1.00

Fluoride ND 0.100

Sulfate ND 5.00

L780399-01 Original Sample (OS) • Duplicate (DUP)

(OS) 08/04/15 13:47 • (DUP) 08/04/15 14:01

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Chloride 4.88 4.87 1 0 20

Fluoride 0.490 0.482 1 2 20

Sulfate 6.34 6.36 1 0 20

L779585-08 Original Sample (OS) • Duplicate (DUP)

(OS) 08/04/15 18:19 • (DUP) 08/04/15 18:33

Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l  %  %

Chloride 0.116 0.108 1 0 20

Fluoride ND 0.000 1 0 20

Sulfate 0.00330 -0.00210 1 0 20

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 08/04/15 12:35 • (LCSD) 08/04/15 12:49

Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 39.7 40.0 99 100 90-110 1 20

Fluoride 8.00 8.14 8.12 102 102 90-110 0 20

Sulfate 40.0 40.8 40.8 102 102 90-110 0 20

L780400-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 08/04/15 14:16 • (MS) 08/04/15 14:30 • (MSD) 08/04/15 14:44

Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG806849
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 M O D L 7 7 9 5 8 5 - 0 6 , 0 8 , 0 9

Analyte mg/l mg/l mg/l mg/l % % % % %

Chloride 50.0 2.32 54.5 53.2 104 102 1 80-120 2 20

Fluoride 5.00 0.0512 5.28 5.29 105 105 1 80-120 0 20

Sulfate 50.0 0.323 51.0 51.9 101 103 1 80-120 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG806124
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 7 7 9 5 8 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) 07/31/15 12:56

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Mercury,Dissolved ND 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 07/31/15 12:58 • (LCSD) 07/31/15 14:23

Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Mercury,Dissolved 0.00300 0.00297 0.00243 99 81 80-120 20 20

L778726-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 07/31/15 13:03 • (MS) 07/31/15 13:05 • (MSD) 07/31/15 13:07

Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Mercury,Dissolved 0.00300 ND 0.00287 0.00289 96 96 1 75-125 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG806144
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 7 7 9 5 8 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) 08/03/15 08:24

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Mercury ND 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 08/03/15 08:26 • (LCSD) 08/03/15 08:33

Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Mercury 0.00300 0.00289 0.00258 96 86 80-120 11 20

L779585-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 08/03/15 08:35 • (MS) 08/03/15 08:37 • (MSD) 08/03/15 08:39

Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Mercury 0.00300 0.000256 0.00323 0.00319 99 98 1 75-125 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG805919
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 7 7 9 5 8 5 - 0 9

Method Blank (MB)

(MB) 07/30/15 20:13

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Boron ND 0.200

Calcium ND 1.00

Lithium ND 0.0150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 07/30/15 20:22 • (LCSD) 07/30/15 20:25

Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Boron 1.00 1.08 1.08 108 108 80-120 0 20

Calcium 10.0 10.4 10.3 104 103 80-120 0 20

Lithium 1.00 1.06 1.05 106 105 80-120 1 20

L779585-09 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 07/30/15 20:28 • (MS) 07/30/15 20:34 • (MSD) 07/30/15 20:37

Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Boron 1.00 0.0454 1.09 1.08 105 103 1 75-125 1 20

Calcium 10.0 0.00792 10.3 10.3 103 103 1 75-125 1 20

Lithium 1.00 0.00275 1.05 1.06 104 106 1 75-125 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG806055
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 7 7 9 5 8 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) 08/04/15 04:01

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Antimony ND 0.00200

Arsenic ND 0.00200

Barium ND 0.00500

Beryllium ND 0.00200

Cadmium ND 0.00100

Chromium ND 0.00200

Copper ND 0.00500

Cobalt ND 0.00200

Lead ND 0.00200

Molybdenum ND 0.00500

Nickel ND 0.00200

Selenium ND 0.00200

Silver ND 0.00200

Thallium ND 0.00200

Vanadium ND 0.00500

Zinc ND 0.0250

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 08/04/15 04:03 • (LCSD) 08/04/15 04:06

Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Antimony 0.0500 0.0508 0.0516 102 103 80-120 2 20

Arsenic 0.0500 0.0517 0.0502 103 100 80-120 3 20

Barium 0.0500 0.0480 0.0484 96 97 80-120 1 20

Beryllium 0.0500 0.0502 0.0507 100 101 80-120 1 20

Cadmium 0.0500 0.0531 0.0531 106 106 80-120 0 20

Chromium 0.0500 0.0512 0.0517 102 103 80-120 1 20

Copper 0.0500 0.0536 0.0542 107 108 80-120 1 20

Cobalt 0.0500 0.0518 0.0523 104 105 80-120 1 20

Lead 0.0500 0.0484 0.0484 97 97 80-120 0 20

Molybdenum 0.0500 0.0487 0.0492 97 98 80-120 1 20

Nickel 0.0500 0.0520 0.0530 104 106 80-120 2 20

Selenium 0.0500 0.0496 0.0502 99 100 80-120 1 20

Silver 0.0500 0.0535 0.0541 107 108 80-120 1 20

Thallium 0.0500 0.0483 0.0481 97 96 80-120 0 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG806055
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 7 7 9 5 8 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 08/04/15 04:03 • (LCSD) 08/04/15 04:06

Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Vanadium 0.0500 0.0506 0.0512 101 102 80-120 1 20

Zinc 0.0500 0.0518 0.0501 104 100 80-120 3 20

L779680-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 08/04/15 04:08 • (MS) 08/04/15 04:12 • (MSD) 08/04/15 04:15

Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Antimony 0.0500 0.000759 0.0520 0.0524 103 103 1 75-125 1 20

Arsenic 0.0500 0.0118 0.0627 0.0650 102 106 1 75-125 3 20

Barium 0.0500 0.0592 0.107 0.105 95 91 1 75-125 2 20

Beryllium 0.0500 0.0000494 0.0494 0.0492 99 98 1 75-125 0 20

Cadmium 0.0500 0.0000352 0.0511 0.0536 102 107 1 75-125 5 20

Chromium 0.0500 0.0214 0.0672 0.0678 92 93 1 75-125 1 20

Copper 0.0500 0.0785 0.123 0.125 88 94 1 75-125 2 20

Cobalt 0.0500 0.0000978 0.0474 0.0478 95 95 1 75-125 1 20

Lead 0.0500 0.00386 0.0521 0.0516 96 95 1 75-125 1 20

Molybdenum 0.0500 0.0397 0.0886 0.0893 98 99 1 75-125 1 20

Nickel 0.0500 0.0142 0.0609 0.0619 93 96 1 75-125 2 20

Selenium 0.0500 0.00113 0.0503 0.0512 98 100 1 75-125 2 20

Silver 0.0500 0.0000839 0.0529 0.0528 106 105 1 75-125 0 20

Thallium 0.0500 0.0000667 0.0474 0.0469 95 94 1 75-125 1 20

Vanadium 0.0500 0.0402 0.0861 0.0863 92 92 1 75-125 0 20

Zinc 0.0500 0.0746 0.119 0.119 90 89 1 75-125 0 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG806145
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 7 7 9 5 8 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) 08/04/15 14:19

MB Result MB Qualifier MB RDL

Analyte mg/l mg/l

Antimony,Dissolved ND 0.00200

Arsenic,Dissolved ND 0.00200

Barium,Dissolved ND 0.00500

Beryllium,Dissolved ND 0.00200

Cadmium,Dissolved ND 0.00100

Chromium,Dissolved ND 0.00200

Copper,Dissolved ND 0.00500

Cobalt,Dissolved ND 0.00200

Lead,Dissolved ND 0.00200

Nickel,Dissolved ND 0.00200

Selenium,Dissolved ND 0.00200

Silver,Dissolved ND 0.00200

Thallium,Dissolved ND 0.00200

Vanadium,Dissolved ND 0.00500

Zinc,Dissolved ND 0.0250

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) 08/04/15 14:22 • (LCSD) 08/04/15 14:24

Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Antimony,Dissolved 0.0500 0.0517 0.0502 103 100 80-120 3 20

Arsenic,Dissolved 0.0500 0.0486 0.0491 97 98 80-120 1 20

Barium,Dissolved 0.0500 0.0482 0.0480 96 96 80-120 0 20

Beryllium,Dissolved 0.0500 0.0562 0.0538 112 108 80-120 4 20

Cadmium,Dissolved 0.0500 0.0498 0.0509 100 102 80-120 2 20

Chromium,Dissolved 0.0500 0.0507 0.0485 101 97 80-120 4 20

Copper,Dissolved 0.0500 0.0541 0.0512 108 102 80-120 5 20

Cobalt,Dissolved 0.0500 0.0512 0.0506 102 101 80-120 1 20

Lead,Dissolved 0.0500 0.0501 0.0484 100 97 80-120 3 20

Nickel,Dissolved 0.0500 0.0513 0.0503 103 101 80-120 2 20

Selenium,Dissolved 0.0500 0.0513 0.0503 103 101 80-120 2 20

Silver,Dissolved 0.0500 0.0538 0.0527 108 105 80-120 2 20

Thallium,Dissolved 0.0500 0.0492 0.0472 98 94 80-120 4 20

Vanadium,Dissolved 0.0500 0.0500 0.0477 100 95 80-120 5 20

Zinc,Dissolved 0.0500 0.0504 0.0503 101 101 80-120 0 20

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

TVA-Environmental Affairs GAF-20 L779585 08/13/15 13:18 35 of 49

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

TVA-Environmental Affairs GAF-20 L779585 08/13/15 13:30 35 of 49



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG806145
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 L 7 7 9 5 8 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

L779585-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) 08/04/15 14:26 • (MS) 08/04/15 14:31 • (MSD) 08/04/15 14:33

Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Antimony,Dissolved 0.0500 0.000286 0.0517 0.0504 103 100 1 75-125 2 20

Arsenic,Dissolved 0.0500 0.000893 0.0518 0.0493 102 97 1 75-125 5 20

Barium,Dissolved 0.0500 0.0189 0.0680 0.0678 98 98 1 75-125 0 20

Beryllium,Dissolved 0.0500 0.0000997 0.0556 0.0548 111 109 1 75-125 1 20

Cadmium,Dissolved 0.0500 0.0000893 0.0520 0.0495 104 99 1 75-125 5 20

Chromium,Dissolved 0.0500 0.000328 0.0482 0.0466 96 93 1 75-125 3 20

Copper,Dissolved 0.0500 0.00173 0.0515 0.0494 100 95 1 75-125 4 20

Cobalt,Dissolved 0.0500 0.136 0.186 0.183 100 95 1 75-125 1 20

Lead,Dissolved 0.0500 0.000115 0.0490 0.0484 98 97 1 75-125 1 20

Nickel,Dissolved 0.0500 0.0256 0.0748 0.0721 98 93 1 75-125 4 20

Selenium,Dissolved 0.0500 0.000252 0.0529 0.0508 105 101 1 75-125 4 20

Silver,Dissolved 0.0500 0.0000952 0.0523 0.0512 104 102 1 75-125 2 20

Thallium,Dissolved 0.0500 0.000107 0.0484 0.0472 97 94 1 75-125 3 20

Vanadium,Dissolved 0.0500 0.000124 0.0479 0.0461 96 92 1 75-125 4 20

Zinc,Dissolved 0.0500 0.0375 0.0850 0.0828 95 91 1 75-125 3 20
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND,U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) 

from a quality control sample. The Original Sample may not be included within the reported SDG.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.
SDL Sample Detection Limit.
MQL Method Quantitation Limit.
Unadj. MQL Unadjusted Method Quantitation Limit.

Qualifier Description

J3 The associated batch QC was outside the established quality control range for precision.
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other 
lab is as accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the 
network laboratories in our industry. The most significant benefit to our “one location” design is the design of our laboratory campus. The model is conducive to accelerated productivity, 
decreasing turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.

ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please 
contact our main office. ESC Lab Sciences performs all testing at our central laboratory.

1. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable
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APPENDIX D 
 

HISTORICAL GROUNDWATER LEVEL DATA  
FOR WELLS GAF-19/19R, GAF-20 AND GAF-21 

 
 

 



Sample Date GAF-19/19R (feet MSL) GAF-21 (feet MSL) GAF-21 (feet MSL)
05/09/2001 449.01 450.79 478.38
08/15/2001 447.47 449.74 474.97
11/20/2001 447.37 449.31 473.69
02/12/2002 450.23 452.07 481.99
05/07/2002 451.84 451.87 482.35
08/20/2002 448.10 449.57 475.92
11/06/2002 448.72 451.54 478.94
02/12/2003 449.74 452.26 480.90
08/19/2003 449.90 451.31 479.82
02/03/2004 450.98 451.93 482.02
08/11/2004 449.60 450.59 478.15
02/09/2005 454.79 452.36 482.41
08/10/2005 449.31 449.60 476.67
02/15/2006 449.34 451.84 481.66
08/01/2006 448.16 449.80 476.70
02/15/2007 447.21 451.70 481.49
08/22/2007 448.92 448.85 477.66
02/19/2008 447.41 451.64 482.81
08/12/2008 448.46 449.57 478.87
02/05/2009 451.15 451.48 482.51
04/01/2009 448.19 446.39 482.58
07/14/2009 447.51 451.31 480.41
10/14/2009 448.82 451.87 482.77
01/20/2010 449.67 451.97 481.89
07/27/2010 449.87 450.23 479.72
10/05/2010 450.85 446.69 479.49
02/01/2011 451.44 451.61 481.40
04/22/2011 449.70 451.64 483.07
07/11/2011 449.15 450.85 480.77
10/12/2011 450.33 450.46 479.92
01/18/2012 452.20 451.74 481.76
04/04/2012 450.16 451.34 481.20
07/24/2012 448.95 450.88 480.22
10/10/2012 450.69 453.71 479.69
01/23/2013 451.21 451.15 482.25

Mean value = 449.61 450.85 480.14
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