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Appendix III Parameter August 2022 

Boron YGWC-44, YGWC-45, YGWC-46A 

Calcium YGWC-45, YGWC-46A, YGWC-52 

Chloride YGWC-44, YGWC-46A 

Sulfate YGWC-45, YGWC-46A 

Total Dissolved Solids YGWC-44, YGWC-45, YGWC-46A, YGWC-52 

Based on review of the Appendix III and Appendix IV statistical results completed for the groundwater monitoring 

and corrective action program, the site will continue in assessment monitoring. Georgia Power will continue 
routine groundwater monitoring and reporting at the site. Reports will be posted to the website and provided to 
Georgia Environmental Protection Division (GA EPD) semiannually.   
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1 Introduction 
This 2022 Semiannual Groundwater Monitoring and Corrective Action Report documents groundwater monitoring 

conducted at the Georgia Power Company (GPC) Plant Yates Ash Pond (AP) AP-1 (the site) between July 

through December 2022. This report was prepared in accordance with the United States Environmental 

Protection Agency (USEPA) Coal Combustion Residuals (CCR) Rule (40 Code of Federal Regulations [CFR] 257 

Subpart D) and the Georgia Environmental Protection Division (GAEPD) Rules for Solid Waste Management 391-

3-4-.10. Groundwater monitoring requirements for the site are specified by GAEPD Rule 391-3-4-.10(6)(a), which 

also incorporates the USEPA CCR Rule. For ease of reference, the USEPA CCR Rules are cited within this 

report.  

Groundwater monitoring and reporting for CCR units is performed in accordance with the monitoring requirements 

§§ 257.90 through 257.95 of the Federal CCR Rule and the GAEPD Rule 391-3-4-10(6)(a)-(c). An assessment 

monitoring notification was placed in the operating record in November 2019 based on statistically significant 

increases (SSIs) documented in the 2019 Annual Groundwater Monitoring and Corrective Action Report. This 

report presents the results of the semiannual monitoring for Appendix III and IV of 40 CFR 257 constituents 

conducted in August 2022.  

1.1 Site Description and Background  

Plant Yates is located at 708 Dyer Road on the east bank of the Chattahoochee River in Coweta County, Georgia 

near the Coweta and Carroll County line. The site is approximately 8 miles northwest of the City of Newnan and 13 

miles southeast of the City of Carrollton. Plant Yates occupies approximately 2,400 acres. Figure 1 depicts the site 

location relative to the surrounding area.  

AP-1 was closed by removal; the CCR material was removed from AP-1 to an on-site landfill. GAEPD provided an 

acknowledgement of removal of CCR in a letter dated November 3, 2020. A permit application to comply with 

GAEPD Rules was submitted in November 2018 and approved on January 6, 2022 (038-017D(CCR)). 

Semiannual reporting is completed pursuant to 391-3-4-.10(6)(c). Areas where CCR Removal Reports have been 

submitted to GAEPD are shown in Figure 2. 

1.2 Site Geology and Hydrogeologic Setting 

Plant Yates is located in the Inner Piedmont Physiographic Province of western Georgia, immediately southeast 

of the Brevard Zone, a regional fault zone that separates the Piedmont from the Blue Ridge. Rock units at Plant 

Yates are primarily interlayered gneiss and schists. The rocks in the area have been subjected to extensive 

metamorphism, deformation, and igneous intrusions. Extensive fracture sets are present in the underlying 

bedrock. Surface expressions of these fractures are observed on topographic maps and aerial photos of the Plant 

Yates area (ACC 2019). 

A thin layer of soil from 1 to 2 feet thick overlies a thick layer of saprolite. The saprolite, which extends to typical 

depths of 20 to 40 feet below ground surface, was formed in place by the physical and chemical weathering of the 

underlying metamorphic rocks. The saprolite typically consists of clay and silt-rich soils that grade to sandier soils 

with depth. A zone of variable thickness (approximately 5 to 20 feet) of transitionally weathered rock typically 
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exists between the saprolite and competent bedrock. The lithology of the transition zone is highly variable and 

ranges from medium to coarse unconsolidated material to highly fractured and weathered rock fragments. 

Localized alluvial soils consisting of generally coarser material (silty-sand, clayey silt, and silty clay with well-

rounded gravel and cobbles) that have been observed in saprolite may be related to historical river channel 

migration.  

At Plant Yates, groundwater is typically encountered slightly above the saprolite/weathered rock interface. 

Groundwater flow in the saprolite zone is through interconnected pores and relict textures and fractures. As the 

rock becomes increasingly competent with depth, groundwater flow occurs mainly through joints and fractures 

(i.e., secondary porosity). Recharge to the water-bearing zones in fractured bedrock takes place by seepage 

through the overlying mantle of soil/saprolite, or by direct entrance through openings in outcrops. The average 

depth of the water table at Plant Yates varies with topography, ranging from approximately 5 to 50 feet below 

ground surface. The water table occurs in the saprolite and in the transitionally weathered zone, at least several 

feet above the top of rock. 

Field hydraulic conductivity tests (i.e., slug tests) have been performed in saprolite and weathered bedrock at 

multiple locations at the site. The hydraulic conductivity at these locations is typically in a range from 10-3 to 10-4

centimeters per second, based on multiple rising-head and falling-head slug tests conducted in 2017 (ACC 2021). 

This indicates a fairly uniform medium across the saprolite and weathered rock horizon. The hydraulic 

conductivity values from the field tests fall within a range consistent with that of Piedmont overburden (Newell et 

al. 1990).  

1.3 Groundwater Monitoring Well Network and CCR Unit 

Description 

Pursuant to § 257.91, a groundwater monitoring system was installed within the uppermost aquifer at Plant Yates’ 

AP-1 CCR Unit. The monitoring system is designed to monitor groundwater passing the waste boundary of the 

CCR Unit within the uppermost aquifer. Wells are located to monitor upgradient and downgradient conditions 

based on groundwater flow direction. The compliance monitoring well network is summarized in Table 1 along 

with a series of piezometers and non-network wells installed to supplement characterization and groundwater 

elevation measurements. 

As typical of the Piedmont Physiographic Province, there is a degree of connectivity between the saprolite and 

partially weathered rock units. Fractured bedrock may or may not be connected to the overlying units, and flow 

may be controlled by geologic structures present. Based on the site hydrogeology, the monitoring system is 

designed to monitor groundwater flow in the saprolite, the transition zone, and the upper bedrock. The monitoring 

well network for the site is illustrated on Figure 3. 

2 Groundwater Monitoring  
Pursuant to 40 CFR § 257.90(e), the following describes monitoring-related activities performed in the second half 

of 2022 and presents the status of the monitoring program. Groundwater sampling was performed in accordance 

with 40 CFR § 257.93. Samples were collected from each well in the certified monitoring system shown on Figure 

3.  
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Table 2 summarizes groundwater sampling events conducted at the site from July through December 2022. During 

the August 2022 event, groundwater samples were collected for both 40 CFR 257 Appendix III and the Appendix 

IV constituents. Laboratory reports for the monitoring events are presented in Appendix A. Field sampling logs are 

provided in Appendix B.  

2.1 Monitoring Well Installation and Maintenance 

Monitoring well-related activities were limited to visual inspection well conditions before sampling, recording the 

site conditions, and performing exterior maintenance to provide safe access for sampling. Details regarding the 

wells are included in Table 1, and locations are presented on Figure 3.   

Monitoring wells are inspected semiannually to determine if any repairs or corrective actions are necessary to 

meet the requirements of the Georgia Water Well Standards Act (O.C.G.A. § 12-5-134(5)(d)(vii)). In August 2022, 

monitoring wells were inspected, necessary corrective actions were identified and subsequently completed where 

necessary, as documented in Appendix B. There were no well maintenance issues during this period that 

required corrective actions.  

2.2 Assessment Monitoring  

SSIs of Appendix III constituents were identified in the initial detection monitoring event (March 2019). Pursuant to 

40 CFR §§ 257.95(b) and 257.95(d)(1), groundwater samples collected in August 2022 from the CCR monitoring 

wells were analyzed for Appendix III and Appendix IV constituents. 

3 Sampling Methodology and Analysis 
Groundwater monitoring methods used at the site are described in the following sections. 

3.1 Groundwater Flow Direction, Gradient, and Velocity  

Before each sampling event, static water elevations were recorded from piezometers and wells in the well 

network at AP-1. Groundwater elevations recorded during the August 2022 monitoring event are summarized in 

Table 3. A sitewide potentiometric surface map is provided on Figure 4; a map for AP-1 is provided on Figure 5. 

The general direction of groundwater flow across the site is towards the west/southwest and is consistent with 

historical patterns. 

The groundwater flow velocity at Plant Yates was calculated using a derivation of Darcy's Law.  

Specifically: 

� =
� �
�ℎ
��
�

��

where:  

v = groundwater seepage velocity 

k = hydraulic conductivity 

dh/dl = hydraulic gradient 

 ne = effective porosity 
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Groundwater flow velocities were calculated for the site based on hydraulic gradients, average hydraulic 

conductivity based on previous slug test data, and an estimated effective porosity of 0.20 (based on a review of 

several sources including Driscoll 1986, USEPA 1989, and Freeze and Cherry 1979). Groundwater flow velocities 

have been calculated and are presented in Table 4. The calculated flow velocity is approximately 1.5 feet per day 

(548 feet per year). These calculated groundwater velocities across the site are generally consistent with 

historical calculations and with expected velocities in the site-specific geology. 

3.2 Groundwater Sampling 

Groundwater samples were collected using low-flow sampling procedures in accordance with 40 CFR § 

257.93(a). Monitoring wells were purged and sampled using a dedicated bladder pump until water quality 

parameters stabilized. For wells sampled with non-dedicated bladder pumps, the pumps were lowered into the 

well so that the intake was at the midpoint of the well screen (or as appropriate determined by the water level). 

Non-disposable equipment was decontaminated before use and between well locations.  

An AquaTroll 600™ (In-Situ field instrument) was used to monitor and record field water quality parameters (pH, 

conductivity, temperature, oxidation-reduction potential [ORP], and dissolved oxygen [DO]) during well purging to 

verify stabilization before sampling. Turbidity was measured using a portable turbidimeter. Groundwater samples 

were collected when the following stabilization criteria were met for a minimum of three consecutive readings:  

 ± 0.1 standard units for pH; 

 ± 5% for specific conductance; 

 Turbidity measurements less than 5 nephelometric turbidity units; and 

 ±10% or ±0.2 mg/L (whichever is greater) for DO where DO >0.5 mg/L. If DO <0.5 mg/L no stabilization 

criteria apply. 

Once stabilization was achieved, samples were collected directly into laboratory-supplied sample containers with 

preservative (where applicable). The samples were placed on ice in an insulated cooler following their collection. 

The samples were submitted to Pace Analytical Services, LLC (following chain-of-custody protocol). Stabilization 

logs for each well and daily field calibration forms are included in Appendix B.  

3.3 Laboratory Analysis 

Groundwater samples collected during the August 2022 semiannual assessment event were analyzed for 

Appendix III parameters as well as Appendix IV parameters in accordance with 40 CFR §§ 257.95(b) and 

257.95(d)(1). Table 5 provides a summary of the constituents monitored during the event. Analytical methods 

used for groundwater sample analysis are listed on the analytical laboratory reports included in Appendix A.  

Analytical data collected from the semiannual sampling for AP-1 and the upgradient wells are summarized in 

Table 6a and Table 6b, respectively. Laboratory analyses were performed by Pace Analytical Services, LLC, 

which is accredited by the National Environmental Laboratory Accreditation Program and maintains this 

certification for all parameters analyzed for this project. Laboratory reports and chain-of-custody records for the 

monitoring events are presented in Appendix A. 
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3.4 Data Quality Assurance/Quality Control and Validation  

During each sampling event, quality assurance/quality control (QA/QC) samples were collected at a rate of one 

per 10 samples. QA/QC samples included equipment blanks (where non-dedicated equipment is used), field 

blanks, and duplicate samples. Groundwater quality data in this report were validated in accordance with USEPA 

guidance (USEPA 2011) and the analytical methods. Data validation generally consisted of reviewing sample 

integrity, holding times, laboratory method blanks, laboratory control samples, matrix spikes/matrix spike duplicate 

recoveries and relative percent differences, post-digestion spikes, laboratory and field duplicate relative percent 

differences, equipment blanks, and reporting limits. Where appropriate, validation qualifiers and flags have been 

applied to the data using USEPA procedures as guidance (USEPA 2017). The data validation report included in 

Appendix A summarizes the validation actions and applicable interpretation.  

The purpose of the data quality evaluation was to determine the reliability of the chemical analyses and the 

accuracy and precision of information acquired from the laboratory. Data quality was assessed through the review 

and evaluation of field sampling activities, quality control samples, and data associated with the chemical 

analytical results. The data are considered useable for meeting project objectives, and the results are considered 

valid. The complete results of the data quality evaluations are provided in Appendix A. 

Values followed by a "J" flag indicate that the value is an estimated analyte concentration detected between the 

MDL and the laboratory reporting limit. The estimated value is positively identified but is below the lowest level 

that can be reliably achieved within specified limits of precision and accuracy under routine laboratory operating 

conditions. “J” flagged data are used to establish background statistical limits but are not used when performing 

statistical analyses. 

4 Statistical Analysis 
Statistical analysis of Appendix III and IV groundwater monitoring data was performed on samples collected from 

the AP-1 groundwater monitoring network pursuant to § 257.93(f) in August 2022. The statistical method used at 

the site was developed in accordance with 40 CFR § 257.93(f) using methodology presented in Statistical 

Analysis of Groundwater Data at RCRA Facilities, Unified Guidance, March 2009, USEPA 530/R-09-007 (USEPA 

2009). 

4.1 Statistical Methods 

The Sanitas™ groundwater statistical software was used to perform the statistical analyses. Sanitas™ is a 

decision support software package that incorporates the statistical tests required of Subtitle C and D facilities by 

USEPA regulations and guidance as recommended in the Unified Guidance document (USEPA 2009). Although 

assessment monitoring has been implemented, statistical evaluation of Appendix III constituents is performed to 

determine whether constituents have returned to background conditions.  

4.1.1 Appendix III Constituents  

Groundwater data were evaluated using interwell prediction limits for Appendix III parameters. This method uses 

sitewide pooled upgradient monitoring well data to establish a background statistical limit. Data from the semiannual 
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events were compared to the statistical limit to determine whether concentrations exceeded background levels. The 

statistical method incorporates an optional 1-of-2 verification resample plan. When an initial SSI or questionable 

result occurs, a second sample may be collected to verify the initial result or determine whether the result was an 

outlier. If resampling is performed and the initial finding is not verified, the resampled value replaces the initial 

finding. When the resample confirms the initial result, both values remain in the database and an SSI is declared. 

The following criteria were applied to the evaluation: 

 Statistical analyses were not performed on analytes exhibiting 100 percent non-detects. 

 When data contained less than 15 percent non-detects in background, simple substitution of one half the 

reporting limit was used in the statistical analysis. The reporting limit used for non-detects is the practical 

quantification limit reported by the laboratory.  

 When data contained between 15 to 50 percent non-detects, the Kaplan-Meier non-detect adjustment was 

applied to the background data. This technique adjusts the mean and standard deviation of the historical 

concentrations to account for concentrations below the reporting limit. 

 Non-parametric prediction limits were used on data containing greater than 50 percent non-detects. 

4.1.2 Appendix IV Assessment Monitoring Statistics  

Parametric tolerance limits were used to calculate background limits from pooled upgradient well data for the 

wells identified in Table 1 for Appendix IV parameters with a target of 95 percent confidence and 95 percent 

coverage.  

The confidence and coverage levels for non-parametric tolerance limits depend on the number of background 

samples. The background limits were then used when determining the Groundwater Protection Standards 

(GWPS) established under 40 CFR § 257.95(h) and GAEPD Rule 391-3-4-.10(6)(a). 

As described in 40 CFR § 257.95(h)(1-3), the GWPS is:  

 The maximum contaminant level (MCL) established under §§ 141.62 and 141.66; 

 For the following constituents: 

o Cobalt   0.006 milligram per liter (mg/L) 

o Lead   0.015 mg/L 

o Lithium   0.040 mg/L 

o Molybdenum  0.100 mg/L; and 

 The background level for constituents for which the background level is higher than the MCL or rule identified 

GWPS. 

USEPA revised the federal CCR Rule on July 30, 2018, providing GWPS for cobalt, lead, lithium, and 

molybdenum as described above in 40 CFR 257.95(h)(2). On February 22, 2022, GA EPD updated the Rules for 

Solid Waste Management 391-3-4-.10(6) to incorporate updated Federal GWPS where an MCL has not been 

established. These levels were specified for cobalt (0.006 mg/L), lead (0.015 mg/L), lithium (0.040 mg/L), and 

molybdenum (0.100 mg/L), except when site specific background concentrations of these constituents are higher. 

Statistical evaluation for the Spring 2022 event was updated to reflect these changes. 
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GWPS have been established for statistical comparison of Appendix IV constituents at AP-1. Table 7 summarizes 

the background levels established at each monitoring well for the August 2022 sampling event along with the 

GWPS. 

To complete the statistical comparison to GWPS, confidence intervals were constructed for each of the Appendix 

IV parameters in each downgradient well. Those confidence intervals were compared to the GWPS. A 

well/constituent pair was considered to exceed its respective standard only when the entire confidence interval 

exceeded a GWPS. If there was an exceedance of the established standard, an SSL exceedance was identified. 

4.2 Statistical Analysis Results  

Appendix III statistical analysis for wells associated with the site was performed to determine whether constituents 

have returned to background levels. Appendix IV assessment monitoring parameters were evaluated to determine 

whether concentrations statistically exceed the established GWPS. Analytical data from the semiannual 

assessment monitoring event (August 2022) was statistically analyzed in accordance with the Statistical Analysis 

Plan (Groundwater Stats Consulting 2019).  

4.2.1 Appendix III Constituents  

Based on review of the Appendix III statistical analysis presented in Appendix C, Appendix III constituent 

concentrations have not returned to background levels, and assessment monitoring should continue pursuant to 

40 CFR § 257.95(f). A table summarizing these constituents and wells is provided in Appendix C.  

4.2.2 Appendix IV Assessment Monitoring Constituents  

Statistical analysis of the August 2022 Appendix IV data at AP-1 was completed using the GWPS established 

according to both 40 CFR § 257.95(h) and GAEPD Rule 391-3-4-.10(6)(a). No Statistically Significant Levels 

(SSLs) were identified.    

5 Monitoring Program Status 
In accordance with 40 CFR § 257.94(e), an assessment monitoring program was implemented in November 

2019. No statistical exceedance of a GWPS for Appendix IV parameters has been identified. Pursuant to 40 CFR 

§ 257.96(b), groundwater will continue to be monitored at AP-1 in accordance with the assessment monitoring 

program regulations of 40 CFR § 257.95 due to SSIs for Appendix III parameters.  

6 Conclusions and Future Actions 
This 2022 Semiannual Groundwater Monitoring and Corrective Action Report was prepared to fulfill the 

requirements of USEPA’s CCR Rule 40 CFR § 257.95 and GAEPD Rule 391-3-4-.10. Statistical evaluations of 

the groundwater monitoring data for the site identified no exceedance of a GWPS for an Appendix IV constituent.  

The next assessment monitoring event is scheduled for February 2023. The February semiannual monitoring 

event will include sampling and analysis of all Appendix III and IV constituents.  
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Table 1 

Monitoring Network Well Summary

2022 Semiannual Groundwater Monitoring and Corrective Action Report  

Georgia Power Company

Plant Yates AP-1

Well ID Installation Date
Top of Casing 

Elevation (ft)

Bottom Depth

(ft bTOC)

Bottom 

Elevation

(ft)

Depth to Top of 

Screen 

(ft bTOC)

Top of Screen 

Elevation 

(ft)

Purpose

YGWA-4I 5/21/2014 784.21 48.81 735.40 38.51 745.70 Upgradient

YGWA-5I 5/21/2014 784.54 58.94 725.60 48.64 735.90 Upgradient

YGWA-5D 5/21/2014 784.53 129.13 655.40 78.83 706.00 Upgradient

YGWA-17S 9/10/2015 783.05 39.85 743.20 29.55 753.20 Upgradient

YGWA-18S 9/8/2015 790.57 39.97 750.60 29.97 760.90 Upgradient

YGWA-18I 9/8/2015 790.57 79.97 710.60 69.67 720.90 Upgradient

YGWA-20S 9/29/2015 767.12 29.52 737.60 19.22 747.90 Upgradient

YGWA-21I 9/28/2015 783.70 79.90 703.80 69.60 714.10 Upgradient

YGWA-39 7/7/2016 818.19 68.59 749.60 58.09 760.10 Upgradient

YGWA-40 7/7/2016 815.73 48.23 767.50 37.73 778.00 Upgradient

YGWA-1I 5/20/2014 836.60 53.60 783.00 43.30 793.30 Upgradient

YGWA-1D 5/20/2014 837.25 128.85 708.40 78.05 759.20 Upgradient

YGWA-2I 5/20/2014 866.25 63.75 802.50 53.45 812.80 Upgradient

YGWA-3I 5/20/2014 796.55 59.05 737.50 48.85 747.70 Upgradient

YGWA-3D 5/20/2014 796.78 134.18 662.60 83.88 712.90 Upgradient

YGWA-14S 5/20/2014 748.76 34.96 713.80 24.66 724.10 Upgradient

YGWA-30I 9/23/2015 762.58 59.48 703.10 49.18 713.40 Upgradient

YGWA-47 7/11/2016 758.22 59.19 696.41 48.62 709.60 Upgradient
GWA-2 4/12/2007 805.62 52.02 753.60 41.82 763.80 Upgradient

Downgradient Wells

YGWC-44 7/13/2016 758.35 89.85 665.65 78.35 680.00 Detection

YGWC-45 7/10/2016 719.36 72.86 643.64 62.86 656.50 Detection

YGWC-46A 6/1/2020 733.04 70.79 659.31 60.79 672.25 Detection

YGWC-52 5/28/2020 755.86 79.22 673.68 69.22 686.64 Detection

Piezometers

PZ-53 11/18/2019 732.90 72.00 657.90 61.71 671.19 Water Levels

PZ-09S 5/19/2014 712.08 59.28 650.52 48.98 663.10 Water Levels

PZ-09I 5/19/2014 712.13 79.33 630.47 69.03 643.10 Water Levels

PZ-10S 5/19/2014 700.43 18.63 679.47 8.33 692.10 Water Levels

PZ-10I 5/19/2014 700.25 48.95 648.85 38.65 661.60 Water Levels

Notes

ft bTOC - feet below top of casing

Elevation in U.S. Survey Feet (NAVD88) based on June 2020 well survey

Upgradient Wells
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Table 2

Groundwater Sampling Event Summary

2022 Semiannual Groundwater Monitoring and Corrective Action Report  

Georgia Power Company

Plant Yates AP-1

Semiannual Assessment
August 2022

YGWA-47 Upgradient X

YGWC-44 Downgradient X

YGWC-45 Downgradient X

YGWC-46A Downgradient X

YGWC-52 Downgradient X

Notes

1. All well analyzed for Appendix III and IV.

Appendix III = Consituents for Detection Monitoring - 40 CFR Part 257 Appendix III.

Well ID Hydraulic Location

Appendix IV = Constituents for Assessment Monitoring - 40 CFR Part 257 Appendix IV.
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Table 3

Summary of Groundwater Elevations

2022 Semiannual Groundwater Monitoring and Corrective Action Report  

Georgia Power Company

Plant Yates AP-1

Well ID Dated Measured
 TOC

 (ft)

Depth-to-Water

(ft bTOC)

Groundwater 

Elevation 

(ft)

YGWA-47 8/29/2022 758.22 28.16 730.06

YGWC-44 8/29/2022 758.35 49.77 708.58

YGWC-45 8/29/2022 719.36 22.28 697.08

YGWC-46A 8/29/2022 733.04 38.48 694.56

YGWC-52 8/29/2022 755.86 37.24 718.62

PZ-09S 8/29/2022 712.08 17.35 694.73

PZ-09I 8/29/2022 712.13 17.57 694.56

PZ-10S 8/29/2022 700.43 7.37 693.06

PZ-10I 8/29/2022 700.25 13.30 686.95

PZ-53 8/29/2022 732.90 38.36 694.54

Notes

ft bTOC - feet below top of casing

TOC - top of casing

Elevation in U.S. Survey Feet (NAVD88)

 2022 Semiannual Groundwater Monitoring and Corrective Action Report  1 | 1



Table 4

Groundwater Flow Velocity Calculations

2022 Semiannual Groundwater Monitoring and Corrective Action Report  

Georgia Power Company

Plant Yates AP-1

Equation

where: V = groundwater velocity

K = hydraulic conductivity

dh/dl = i = hydraulic gradient

ne = effective porosity

Values Used in Calculation

K: 3.70E-03 cm/sec See note 1

10.5 ft/day

Distance (ft): 1172

Elevations (ft): YGWA-47: 730.06

i = 0.028 unitless YGWC-45: 697.08

ne = 0.200 unitless

Average Linear Velocity

Aug. 2022

Vmin = (10.5) (0.028)

0.2

Vmin = 1.5 ft/day, or 548 ft/year

Notes

1. Slug tests performed by Atlantic Coast Consulting, Inc. in 2017 (ACC 2021).

2. Default value recommended by USEPA for silty sand-type soil (USEPA 1989). 

YGWA-47 to YGWC-45 (Aug. 2022)

See note 2

V = K (dh/dl)

ne

Value Source

Hydraulic gradient from:
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Table 5

Summary of Groundwater Monitoring Parameters

2022 Semiannual Groundwater Monitoring and Corrective Action Report  

Georgia Power Company

Plant Yates AP-1

 40 CFR 257 

Appendix III

40 CFR 257 

Appendix IV

Boron Antimony

Calcium Arsenic

Chloride Barium

Fluoride Beryllium

pH Cadmium

Sulfate Chromium

Total Dissolved Solids Cobalt

Fluoride

Lead

Lithium

Mercury

Molybdenum

Combined Radium - 226/228

Selenium

Thallium

Notes:

CFR - Code of Federal Regulations
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Table 6a

Groundwater Analytical Data

2022 Semiannual Groundwater Monitoring and Corrective Action Report  

Georgia Power Company

Plant Yates AP-1

Location YGWC-44 YGWC-45 YGWC-46A YGWC-52

Sample Date 8/31/2022 8/31/2022 8/31/2022 8/31/2022

Units

pH SU 5.77 6.56 6.87 5.58

Boron mg/l 0.54 0.33 2.1 < 0.040

Calcium mg/l 30.8 51.8 110 41.8

Chloride mg/l 14.5 5.4 29.9 3.4

Fluoride mg/l 0.055 J 0.1 0.12 0.59 J

Sulfate mg/l 130 177 459 122

Total Dissolved Solids mg/l 343 445 948 266

Antimony mg/l < 0.0030 < 0.0030 < 0.0030 < 0.0030

Arsenic mg/l < 0.0050 < 0.0050 < 0.0050 < 0.0050

Barium mg/l 0.073 0.052 0.036 0.017

Beryllium mg/l < 0.00050 < 0.00050 < 0.00050 < 0.00050

Cadmium mg/l < 0.00050 < 0.00050 < 0.00050 < 0.00050

Chromium mg/l < 0.0050 < 0.0050 < 0.0050 < 0.0050

Cobalt mg/l 0.00099 J 0.00069 J 0.0017 J 0.00096 J

Fluoride mg/l 0.055 J 0.10 0.12 0.59 J

Lead mg/l < 0.0010 < 0.0010 < 0.0010 < 0.0010

Lithium mg/l 0.013 J 0.012 0.015 J 0.0037 J

Mercury mg/l < 0.00020 < 0.00020 < 0.00020 < 0.00020

Molybdenum mg/l < 0.010 0.0011 0.0017 J < 0.010

Combined Radium - 226/228 pci/l 0.145 U 0.598 U 1.51 0.322 U

Thallium mg/l < 0.0010 < 0.0010 < 0.0010 < 0.0010

Notes:

1. Analytical results are reported in milligrams per liter except for combined radium results, which are reported in picoCuries per liter and pH in standard units.
2. Appendix III = Indicator parameters evaluated during Detection Monitoring.

3. Appendix IV = Parameters evaluated during Assessment Monitoring.

Laboratory Qualifiers:

Analyte

Appendix III

Appendix IV

U - the substance was detected below the Minium Detection Concentration (MDC) and the precision of the laboratory instruments could 

not produce a reliable value. Therefore, the value followed by U is qualified by the laboratory as estimated.

J = Estimated concentration above the method detection limit and below the reporting limit.
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Table 6b

Upgradient Groundwater Analytical Data

2022 Semiannual Groundwater Monitoring and Corrective Action Report

Georgia Power Company

Plant Yates - AP-1

GWA-2 YGWA-1D YGWA-1I YGWA-2I YGWA-3I YGWA-3D YGWA-4I

8/30/2022 8/30/2022 8/31/2022 8/30/2022 8/31/2022 8/31/2022 8/31/2022

pH SU 5.39 7.2 5.64 7.04 7.49 7.65 5.50 

Boron mg/l < 0.0086 < 0.0086 < 0.043 D3 < 0.0086 < 0.0086 < 0.0086 < 0.0086 

Calcium mg/l 23.5 14.9 1.9 25.4 23.5 28.7 8.9 

Chloride mg/l 6.3 1.3 1.5 1.2 1.3 1.3 4.4 

Fluoride mg/l 0.086 J 0.093 J 0.065 J 0.12 0.13 0.42 0.061 J

Sulfate mg/l 101 10.2 4.8 20.1 13.9 6.9 8.0 

Total Dissolved Solids mg/l 244 105 57.0 153 137 141 92.0 

Antimony mg/l < 0.00078 < 0.00078 < 0.00078 < 0.00078 < 0.00078 < 0.00078 < 0.00078 

Arsenic mg/l 0.0024 J < 0.0022 < 0.0022 0.0027 J < 0.0022 0.0028 J < 0.0022 

Barium mg/l 0.031 0.0066 0.0074 0.0030 J 0.0030 J 0.0048 J 0.013 

Beryllium mg/l < 0.000054 < 0.000054 < 0.00027 < 0.000054 < 0.000054 < 0.000054 < 0.000054 

Cadmium mg/l < 0.00011 < 0.00011 < 0.00011 < 0.00011 < 0.00011 < 0.00011 < 0.00011 

Chromium mg/l < 0.0011 0.0011 J < 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011 

Cobalt mg/l 0.075 < 0.00039 0.00085 J < 0.00039 < 0.00039 < 0.00039 < 0.00039 

Lead mg/l < 0.00089 < 0.00089 < 0.00089 < 0.00089 < 0.00089 < 0.00089 < 0.00089 

Lithium mg/l 0.0025 J 0.013 J < 0.0036 0.0044 J 0.022 J 0.021 J 0.013 J

Mercury mg/l < 0.00013 < 0.00013 < 0.00013 < 0.00013 < 0.00013 < 0.00013 < 0.00013 

Molybdenum mg/l < 0.00074 0.0094 J 0.0055 J 0.0068 J 0.0068 J 0.011 < 0.00074 

Combined Radium - 226/228 pCi/l 1.52 0.827 0.490 U  0.699 U 1.33 2.12 0.962 

Selenium mg/l < 0.0014 < 0.0014 < 0.0014 < 0.0014 < 0.0014 < 0.0014 < 0.0014 

Thallium mg/l < 0.00018 < 0.00018 < 0.00018 < 0.00018 < 0.00018 < 0.00018 < 0.00018

Notes:

Laboratory Qualifiers:

Appendix III =  Consituents for Detection Monitoring - 40 CFR Part 257 Appendix III. 

Analyte Units

Appendix III

Appendix IV

1. Analytical results are reported in milligrams per liter except for combined radium results, which 

are reported in picoCuries per liter and pH in standard units.

Appendix IV =  Consituents for Assessment Monitoring - 40 CFR Part 257 Appendix IV. 

< Analyte was not detected above the laboratory method detection limit (MDL).

J: Estimated concentration above the method detection limit and below the reporting limit.

U: the substance was detected below the Minimum Detection Concentration (MDC) and the 

precision of the laboratory instruments could not produce a reliable value. Therefore, the value 

followed by U is qualifited by the laboratory as estimated. 
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Table 6b

Upgradient Groundwater Analytical Data

2022 Semiannual Groundwater Monitoring and Corrective Action Report

Georgia Power Company

Plant Yates - AP-1

pH SU

Boron mg/l

Calcium mg/l

Chloride mg/l

Fluoride mg/l

Sulfate mg/l

Total Dissolved Solids mg/l

Antimony mg/l

Arsenic mg/l

Barium mg/l

Beryllium mg/l

Cadmium mg/l

Chromium mg/l

Cobalt mg/l

Lead mg/l

Lithium mg/l

Mercury mg/l

Molybdenum mg/l

Combined Radium - 226/228 pCi/l

Selenium mg/l

Thallium mg/l

Notes:

Laboratory Qualifiers:

Appendix III =  Consituents for Detection Monitoring - 40 CFR Part 257 Appendix III. 

Analyte Units

Appendix III

Appendix IV

1. Analytical results are reported in milligrams per liter except for combined radium results, which 

are reported in picoCuries per liter and pH in standard units.

Appendix IV =  Consituents for Assessment Monitoring - 40 CFR Part 257 Appendix IV. 

< Analyte was not detected above the laboratory method detection limit (MDL).

J: Estimated concentration above the method detection limit and below the reporting limit.

U: the substance was detected below the Minimum Detection Concentration (MDC) and the 

precision of the laboratory instruments could not produce a reliable value. Therefore, the value 

followed by U is qualifited by the laboratory as estimated. 

YGWA-5D YGWA-5I YGWA-14S YGWA-17S YGWA-18I YGWA-18S

8/30/2022 8/30/2022 8/31/2022 8/30/2022 8/30/2022 8/30/2022

7.40 5.00 5.15 4.68 5.82 5.18 

0.0098 J < 0.0086 0.015 J 0.013 J < 0.0086 0.014 J

24.8 2.5 1.3 3.0 5.7 0.77 J

3.5 4.4 4.6 12.0 7.9 7.0 

0.085 J < 0.050 0.053 J < 0.050 < 0.050 < 0.050 

5.7 2.4 5.8 4.7 0.78 J 1.3 

148 86.0 51.0 81.0 100 52.0

< 0.00078 < 0.00078 < 0.00078 < 0.00078 < 0.00078 < 0.00078 

0.0031 J < 0.0022 < 0.0022 < 0.0022 < 0.0022 < 0.0022 

0.0079 0.017 0.0075 0.017 0.017 0.012 

< 0.000054 < 0.000054 0.00020 J 0.00010 J < 0.000054 0.000082 J

< 0.00011 < 0.00011 < 0.00011 < 0.00011 < 0.00011 < 0.00011 

< 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011 0.0015 J

< 0.00039 < 0.00039 < 0.00039 < 0.00039 < 0.00039 < 0.00039 

< 0.00089 < 0.00089 < 0.00089 < 0.00089 < 0.00089 < 0.00089 

0.0068 J 0.0035 J < 0.00073 < 0.00073 0.0036 J 0.0014 J

< 0.00013 < 0.00013 < 0.00013 < 0.00013 < 0.00013 < 0.00013 

0.00089 J < 0.00074 < 0.00074 < 0.00074 < 0.00074 < 0.00074 

5.34  0.720 U 0.421 U 1.08 1.01 0.611 U

< 0.0014 < 0.0014 < 0.0014 < 0.0014 < 0.0014 < 0.0014 

< 0.00018 < 0.00018 < 0.00018 < 0.00018 < 0.00018 < 0.00018
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Table 6b

Upgradient Groundwater Analytical Data

2022 Semiannual Groundwater Monitoring and Corrective Action Report

Georgia Power Company

Plant Yates - AP-1

pH SU

Boron mg/l

Calcium mg/l

Chloride mg/l

Fluoride mg/l

Sulfate mg/l

Total Dissolved Solids mg/l

Antimony mg/l

Arsenic mg/l

Barium mg/l

Beryllium mg/l

Cadmium mg/l

Chromium mg/l

Cobalt mg/l

Lead mg/l

Lithium mg/l

Mercury mg/l

Molybdenum mg/l

Combined Radium - 226/228 pCi/l

Selenium mg/l

Thallium mg/l

Notes:

Laboratory Qualifiers:

Appendix III =  Consituents for Detection Monitoring - 40 CFR Part 257 Appendix III. 

Analyte Units

Appendix III

Appendix IV

1. Analytical results are reported in milligrams per liter except for combined radium results, which 

are reported in picoCuries per liter and pH in standard units.

Appendix IV =  Consituents for Assessment Monitoring - 40 CFR Part 257 Appendix IV. 

< Analyte was not detected above the laboratory method detection limit (MDL).

J: Estimated concentration above the method detection limit and below the reporting limit.

U: the substance was detected below the Minimum Detection Concentration (MDC) and the 

precision of the laboratory instruments could not produce a reliable value. Therefore, the value 

followed by U is qualifited by the laboratory as estimated. 

YGWA-20S YGWA-21I YGWA-30I YGWA-39 YGWA-40 YGWA-47

8/31/2022 8/30/2022 8/31/2022 8/31/2022 8/31/2022 8/31/2022

5.38 6.58 5.87 5.30 4.53 5.32 

< 0.043 D3 0.012 J < 0.0086 0.14 0.062 0.0091 J

2.4 7.3 1.3 16.3 6.2 9.6 

2.9 2.4 1.8 6.7 6.3 3.5 

< 0.050 0.10 0.060 J 0.065 J 0.050 J 0.065 J

< 0.50 3.2 1.1 10.9 17.9 48.0 

62.0 122 33.0 D6 248 92.0 116 

< 0.00078 0.0046 < 0.00078 < 0.00078 < 0.00078 < 0.00078 

< 0.0022 0.0022 J < 0.0022 0.0029 J < 0.0022 < 0.0022 

0.011 0.0085 0.0068 0.035 0.035 0.029 

< 0.00027 < 0.000054 < 0.000054 < 0.000054 0.00025 J < 0.000054 

< 0.00011 < 0.00011 < 0.00011 0.00044 J < 0.00011 < 0.00011 

< 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011 

< 0.00039 0.0066 0.0040 J 0.00085 J < 0.00039 0.00096 J

< 0.00089 < 0.00089 < 0.00089 < 0.00089 < 0.00089 < 0.00089 

< 0.00073 0.0079 J 0.0012 J 0.0065 J < 0.00073 0.0037 J

< 0.00013 < 0.00013 < 0.00013 < 0.00013 0.00064 < 0.00013 

< 0.00074 < 0.00074 < 0.00074 0.0036 J < 0.00074 < 0.00074 

0.184 U 1.27 0.506 U 0.937 0.513 U 0.714 U

< 0.0014 < 0.0014 < 0.0014 < 0.0014 < 0.0014 < 0.0014 

< 0.00018 < 0.00018 < 0.00018 < 0.00018 < 0.00018 < 0.00018

 2022 Semiannual Groundwater Monitoring and Corrective Action Report 3 | 3



Table 7

Summary of Background Levels and Groundwater Protection Standards

2022 Semiannual Groundwater Monitoring and Corrective Action Report  

Georgia Power Company

Plant Yates AP-1

Constituent Units Background  GWPS

Antimony mg/L 0.0047 0.006

Arsenic mg/L 0.005 0.010

Barium mg/L 0.071 2

Beryllium mg/L 0.0005 0.004

Cadmium mg/L 0.00063 0.005

Chromium mg/L 0.0093 0.100

Cobalt mg/L 0.035 0.0351

Fluoride mg/L 0.68 4

Lead mg/L 0.0013 0.015

Lithium mg/L 0.03 0.040

Mercury mg/L 0.00064 0.002

Molybdenum mg/L 0.014 0.1

Selenium mg/L 0.005 0.050

Thallium mg/L 0.001 0.002

Combined Radium - 226/228 pCi/L 6.92 6.921

Notes

GWPS - Groundwater Protection Standard per 40 CFR §257.95(h).

Acronyms and Abbreviations:

GWPS - Groundwater Protection Standard

pCi/L - picoCuries per liter

August 2022

Site background - Tolerance limits calculated from pooled upgradient well data. 

1. Background concentration is higher than the federally promulgated value (0.006 mg/L for Co). Background is 

higher than radium MCL (5 mg/L). Therefore background is the GWPS.
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Summary 
This Data Review Report summarizes the review of Sample Delivery Groups (SDGs) #92623537 and 92623538 

for samples collected in association with the Georgia Power Company – Plant Yates. The review was conducted 

as a Tier II evaluation and included review of data package completeness. Only analytical data associated with 

constituents of concern were reviewed for this validation. Field documentation was not included in this review. 

Included with this assessment are the chain of custody form and a table summarizing the data validation 

qualifiers. Analyses were performed on the following samples: 

Sample ID Lab ID Matrix 

Sample 

Collection 

Date 

Parent 

Sample 

Analysis 

RAD MET 
GEN 

CHEM 

YGWC-52 
92623537001 

92623538001 
Water 8/31/2022  X X X 

YGWC-46A 
92623537002 

92623538002 
Water 8/31/2022  X X X 

AP-1-DUP-1 
92623537003 

92623538003 
Water 8/31/2022 YGWC-46A X X X 

AP-1 EB-1 
92623537004 

92623538004 
Water 8/31/2022  X X X 

AP-1 FB-1 
92623537005 

92623538005 
Water 8/31/2022  X X X 

YGWC-44 
92623537006 

92623538006 
Water 8/31/2022  X X X 

YGWC-45 
92623537007 

92623538007 
Water 8/31/2022  X X X 

Notes: 

1. Metals and total dissolved solids (TDS) analysis performed by Pace Analytical Services – Peachtree Corners, 

Georgia. 

2. Anions (chloride, fluoride, and sulfate) analysis performed by Pace Analytical Services – Asheville, North 

Carolina. 

3. Radium analysis performed by Pace Analytical Services – Greensburg, Pennsylvania. 

4. pH analysis performed as a field measurement. 
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Analytical Data Package Documentation 
The table below evaluates the data package completeness. 

Items Reviewed 
Reported 

Performance 

Acceptable Not 

Required 
No Yes No Yes 

1. Sample receipt condition  X  X  

2. Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits  X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8. Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed chain-of-custody form   X  X  

11. Narrative summary of QA or sample problems provided  X  X  

12. Data package completeness and compliance  X  X  

Note: 

QA = quality assurance 
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Inorganic Analysis Introduction 
Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 

Methods 6010D, 6020B, 7470A, 9315, and 9320; Standard Method (SM) SM4500-H+ B and SM2540C; and 

USEPA Method 300.0. Data were reviewed in accordance with USEPA Region IV Data Validation Standard 

Operating Procedures for Contract Laboratory Program Inorganic Data by Inductively Coupled Plasma–Atomic 

Emission Spectroscopy and Inductively Coupled Plasma–Mass Spectroscopy (September 2011, Rev. 2), USEPA 

Region IV Data Validation Standard Operating Procedures for Contract Laboratory Program Mercury Data by 

Cold Vapor Atomic Absorption (September 2011, Rev. 2), and the USEPA National Functional Guidelines for 

Inorganic Superfund Methods Data Review, EPA 542-R-20-006, November 2020 (with reference to the historical 

USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, OSWER 9240.1-

45, October 2004, as appropriate). 

The data review process is an evaluation of data on a technical basis rather than a determination of contract 

compliance. As such, the standards against which the data are being weighed may differ from those specified in 

the analytical method. It is assumed that the data package represents the best efforts of the laboratory and that it 

was already subjected to adequate and sufficient quality review prior to submission. 

During the review process, laboratory qualified and unqualified data are verified against the supporting 

documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 

reviewer. Results are qualified with the following codes in accordance with the USEPA National Functional 

Guidelines: 

 Concentration (C) Qualifiers 

 U The analyte was analyzed for but not detected. The associated value is the analyte instrument 

detection limit. 

 J The reported value was obtained from a reading less than the reporting limit (RL), but greater than 

or equal to the method detection limit (MDL). 

 Quantitation (Q) Qualifiers 

 E The reported value is estimated due to the presence of interference. 

 N Spiked sample recovery is not within control limits. 

 * Duplicate analysis is not within control limits. 

 Validation Qualifiers 

 J The analyte was positively identified; however, the associated numerical value is an estimated 

concentration only.  

 UJ The analyte was not detected above the reporting limit. However, the reported limit is approximate 

and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected. 
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Two facts should be noted by all data users. First, the “R” flag means that the associated value is unusable. In 

other words, due to significant quality control (QC) problems, the analysis is invalid and provides no information 

as to whether the compound is present or not. “R” values should not appear on data tables because they cannot 

be relied upon, even as a last resort. The second fact to keep in mind is that no compound concentration, even if 

it has passed all QC tests, is guaranteed to be accurate. Strict QC serves to increase confidence in data but any 

value potentially contains error. 
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Metals Analyses 

1. Holding Times 

The specified holding times for the following methods are presented in the following table.  

Method Matrix Holding Time Preservation 

SW-846 6010D/6020B Water 180 days from collection to analysis 
Cool to <6°C; preserved to a pH of less 

than 2 s.u. 

SW-846 7470A Water 28 days from collection to analysis 
Cool to <6°C; preserved to a pH of less 

than 2 s.u. 

Note: 

s.u. = standard units 

All samples were analyzed within the specified holding times.  

2. Blank Contamination 

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination which 

may have been introduced into the samples during sample preparation or field activity. Method blanks measure 

laboratory contamination. Rinse blanks measure contamination of samples during field operations. 

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank is 

calculated for QA blanks containing concentrations greater than the method detection limit (MDL). The BAL is 

compared to the associated sample results to determine the appropriate qualification of the sample results, if 

needed.  

Boron was detected in the associated equipment blank AP-1 EB-1; however, the associated sample results were 

greater than the BAL and/or were non-detect. No qualification of the sample results was required. 

3. Matrix Spike/Matrix Spike Duplicate (MS/MSD)/Laboratory Duplicate 

Analysis 

MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical method. 

3.1 MS/MSD Analysis 

All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%. The 

MS recovery control limits do not apply for MS performed on sample locations where the analyte’s concentration 

detected in the parent sample exceeds the MS concentration by a factor of four or greater. 

The MS/MSD analysis was performed using sample AP-DUP-1 in association with SW-846 6010D analysis, 

however the concentration of calcium in the unspiked sample was greater than four-times the spike concentration. 

The MS/MSD sample results were not evaluated.  
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MS/MSD analysis was not performed using a sample from this SDG in association with SW-846 6020B and SW-

846 7470A analysis. 

3.2 Laboratory Duplicate Analysis 

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate sample 

concentrations are greater than or equal to 5 times the RL. A control limit of 20% for water matrices is applied 

when the criteria above is true. In the instance when the parent and/or duplicate sample concentrations are less 

than or equal to 5 times the RL, a control limit of one times the RL is applied for water matrices. 

MS/MSD analysis was performed in replacement of the laboratory duplicate analysis. The MS/MSD recoveries 

exhibited acceptable RPDs. 

4. Field Duplicate Analysis 

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and analytical 

method. A control limit of 35% for water matrices is applied to the RPD between the parent sample and the field 

duplicate. In the instance when the parent and/or duplicate sample concentrations are less than or equal to 5 

times the RL, a control limit of two times the RL is applied for water matrices. 

Results for duplicate samples are summarized in the following table. 

Sample ID/Duplicate ID Analyte Sample Result 
Duplicate 

Result 
RPD 

YGWC-46A / AP-1-DUP-1 

 Calcium 110 105 4.7% 

 Barium 0.036 0.037 2.7% 

 Boron 2.1 2.1 0.0% 

 Cobalt 0.0017 J 0.0019 J 

AC  Lithium 0.015 J 0.015 J 

 Molybdenum 0.0017 J 0.0018 J 

Note: 

AC = Acceptable 
 

The differences in the results between the parent sample YGWC-46A and field duplicate sample AP-1-DUP-1 

were acceptable. 

5. Laboratory Control Sample (LCS) Analysis 

The LCS analysis is used to assess the accuracy of the analytical method independent of matrix interferences. 

The analytes associated with the LCS analysis must exhibit a percent recovery between the control limits of 80% 

and 120%. 
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The LCS analysis exhibited recoveries within the control limits. 

6. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in this review, 

the overall data quality is within the guidelines specified in the method. 
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Data Validation Checklist for Metals 

METALS: SW-846 6010D/6020B/7470A 
Reported 

Performance 

Acceptable Not Required 

No Yes No Yes 

Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP-AES) 

Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) 

Atomic Absorption – Manual Cold Vapor (CV) 

Tier II Validation   

Holding Times  X  X  

Reporting limits (units)  X  X  

Blanks 

A.  Method Blanks  X  X  

B.   Equipment/Field Blanks  X X   

Laboratory Control Sample (LCS) %R  X  X  

Matrix Spike (MS) %R  X  X  

Matrix Spike Duplicate (MSD) %R  X  X  

MS/MSD Precision (RPD)  X  X  

Laboratory Duplicate (RPD) X    X 

Field Duplicate (RPD)  X  X  

Notes: 

%R Percent recovery 

RPD Relative percent difference 
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General Chemistry Analyses 

1. Holding Times 

The specified holding times for the following methods are presented in the following table.  

Method Matrix Holding Time Preservation 

pH by SM4500-H+ B Water ASAP Cool to <6°C 

Total Dissolved Solids (TDS) by SM2540C Water 7 days from collection to analysis Cool to <6°C 

Chloride, Fluoride, and Sulfate by USEPA 300.0 Water 28 days from collection to analysis Cool to <6°C 

 

All samples were analyzed within the specified holding times.  

2. Blank Contamination 

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination which 

may have been introduced into the samples during sample preparation or field activity. Method blanks measure 

laboratory contamination. Rinse blanks measure contamination of samples during field operations. 

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank is 

calculated for QA blanks containing concentrations greater than the method detection limit (MDL). The BAL is 

compared to the associated sample results to determine the appropriate qualification of the sample results, if 

needed.  

Analytes were not detected above the MDL in the associated blanks; therefore, detected sample results were not 

associated with blank contamination. 

3. Matrix Spike/Matrix Spike Duplicate (MS/MSD)/Laboratory Duplicate 

Analysis 

MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical method. 

3.1 MS/MSD Analysis 

All analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%. The 

MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where the analyte’s 

concentration detected in the parent sample exceeds the MS/MSD concentration by a factor of four or greater. In 

instance where this is true, the data will not be qualified even if the percent recovery does not meet the control 

limits and the laboratory flag will be removed. 

MS/MSD analysis was not performed using a sample from this SDG in association with this SDG. 
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3.2 Laboratory Duplicate Analysis 

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate sample 

concentrations are greater than or equal to 5 times the RL. A control limit of 20% for water matrices is applied 

when the criteria above is true. In the instance when the parent and/or duplicate sample concentrations are less 

than or equal to 5 times the RL, a control limit of one times the RL is applied for water matrices. 

Laboratory duplicate analysis was not performed using a sample from this SDG. 

4. Field Duplicate Analysis 

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and analytical 

method. A control limit of 35% for water matrices is applied to the RPD between the parent sample and the field 

duplicate. In the instance when the parent and/or duplicate sample concentrations are less than or equal to 5 

times the RL, a control limit of two times the RL is applied for water matrices. 

Results for duplicate samples are summarized in the following table. 

Sample ID/Duplicate ID Analyte Sample Result 
Duplicate 

Result 
RPD 

YGWC-46A / AP-1-DUP-1 

 TDS 948 882 7.2% 

 Chloride 29.9 30.0 0.3% 

 Fluoride 0.12 0.12 AC 

 Sulfate 459 454 1.1% 

Note: 

AC = Acceptable 
 

The differences in the results between the parent sample YGWC-46A and field duplicate sample AP-1-DUP-1 

were acceptable. 

5. Laboratory Control Sample (LCS) Analysis 

The LCS analysis is used to assess the accuracy of the analytical method independent of matrix interferences. 

The analytes associated with the LCS analysis must exhibit a percent recovery between the control limits of 80% 

and 120%. 

The LCS analysis exhibited recoveries within the control limits. 

6. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in this review, 

the overall data quality is within the guidelines specified in the method. 
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Data Validation Checklist for General Chemistry 

General Chemistry: SM4500-H+ B, SM2540C, USEPA 

300.0 

Reported 
Performance 

Acceptable Not Required 

No Yes No Yes 

Miscellaneous Instrumentation 

Tier II Validation   

Holding Times  X  X  

Reporting limits (units)  X  X  

Blanks 

A.  Method Blanks  X  X  

B.   Equipment/Field Blanks  X  X  

Laboratory Control Sample (LCS) %R  X  X  

Matrix Spike (MS) %R X    X 

Matrix Spike Duplicate (MSD) %R X    X 

MS/MSD Precision (RPD) X    X 

Laboratory Duplicate (RPD) X    X 

Field Duplicate (RPD)  X  X  

Notes: 

%R Percent recovery 

RPD Relative percent difference 
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Radiological Analyses 

1. Holding Times 

The specified holding times for the following methods are presented in the following table.  

Method Matrix Holding Time Preservation 

Radium-226 by SW-846 9315 Water 180 days from collection to analysis Preserved to a pH of less than 2 s.u.  

Radium-228 by SW-846 9320 Water 180 days from collection to analysis Preserved to a pH of less than 2 s.u.  

Note: 

s.u. = standard units 

All samples were analyzed within the specified holding times.  

2. Blank Contamination 

Quality assurance (QA) blanks (i.e., method and field/rinse blanks) are prepared to identify any contamination 

which may have been introduced into the samples during sample preparation or field activity. Method blanks 

measure laboratory contamination. Field/rinse blanks measure contamination of samples during field operations.  

Blank results should be verified to be accurately reported and that tolerance limits (±2 sigma or standard 

deviation) were not exceeded; and blank results verified to be less than the minimum detectable concentration 

(MDC). 

For blanks to be considered not applicable, verify net blank results are less than the associated uncertainty by 

evaluating the blank results based on the following three criteria. If either of these criteria is true, the blank is 

considered not suspect of contamination (or non-detect). 

1. Is the blank result less than the uncertainty and less than the MDC? 

2. Does the blank have an uncertainty greater than the result (or indistinguishable from background) or does 

the blank result fall between its uncertainty and its MDC? 

If the blank QC results fall outside the appropriate tolerance limits or if the net blank results are not less than the 

associated uncertainty, the following equation for normalized absolute difference (NAD) should be used in 

determining the effect of possible blank contamination on the sample results: 

 

 

Where: 

USample = uncertainty of the sample 

UBlank = uncertainty of the blank 

Sample = concentration of isotope in sample 

Blank = concentration of isotope in blank 
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|Blank - Sample|
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Normalized Absolute Difference Qualification 

> 2.58 None 

1.96 > x < 2.58 J 

x < 1.96 J* 

Note: 

* = Minimally the result should be qualified as estimated, J; however, if other quality indicators are deficient the validator may 
determine the result should be qualified as rejected, R 

Radium-228, Radium-226, and total Radium were detected in the QA blanks, however, the activities were 

measured as less than the uncertainty and MDC or between the uncertainty and MDC as described above. 

Hence, the blank results are considered non-detect and no qualification of the results was required.  

3. Matrix Spike (MS)/Laboratory Duplicate Analysis 

MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method. 

3.1 MS Analysis 

MS samples are not typically analyzed for gamma spectral content due to the inability of the laboratory to 

homogenize spike material with the sample.  

If performed, the spike analysis must exhibit a percent recovery within the control limits of 70% to 130%. The MS 

recovery control limits do not apply for MS performed on sample locations where the analyte’s concentration 

detected in the parent sample exceeds the MS concentration by a factor of four or greater. In instance where this 

is true, the data will not be qualified even if the percent recovery does not meet the control limits. 

In the event the recovery is outside of this limit, a numerical indicator to make assessments is calculated, with a 

limit of < ±3 sigma for either.  

The numerical performance indicator for a matrix spike sample is calculated by: 

 

Where: 

x = measured concentration of the spiked sample. 

x0 = measured concentration of the unspiked sample. 

c = spike concentration added. 

u2(x), u2(x0), u2(c) = the squares of the respective standard uncertainties of these values. 

MS performance for all matrices is acceptable when the numerical performance indicator calculation yields a 

value between ±3 sigma. Warning limits have been established as ±2 sigma.  

MS analysis was not performed using a sample from this SDG.  
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3.2 Laboratory Duplicate Analysis 

Duplicate analyses are indicators of laboratory precision based on each sample matrix. For replicate analysis 

results to be considered in agreement the duplicate error ratio (DER) must be less than 2.13. In the event the 

DER is outside of the limit of 2.13, a numerical indicator to make assessments is calculated, with a limit of ±3 

sigma or standard deviation.  

 

The numerical performance indicator for laboratory duplicates is calculated by: 

 

 
Where: 

x1, x2 = two measured activity concentrations. 

u2(x1), u2(x2) = the combined standard uncertainty of each measurement squared. 

Duplicate sample performance is acceptable when the numerical performance indicator calculation yields a value 

between ±3 sigma. Warning limits have been established as ±2 sigma.  

Laboratory duplicate analysis was not performed using a sample from this SDG.  

4. Field Duplicate Analysis 

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and analytical 

method. There are no specific review criteria for radiological field replicate analyses comparability. The degree of 

agreement between these replicates is to be used in conjunction with all of the remaining quality control results as 

an aid in the decision as to the overall quality of the data. Data are not to be qualified due to field replicates alone. 

To determine the level of agreement between the replicates, the following guidelines have been established: 

Data should be considered in agreement if results are within a factor of four of each other. Data between a factor 

of four and five of each other should be considered as a minor discrepancy and data greater than a factor of five 

should be considered a major discrepancy. 

The field duplicate sample results are summarized in the following table. 

Sample ID/Duplicate ID Analyte Sample Result 
Duplicate 

Result 
RPD 

YGWC-46A / AP-1-DUP-1 

 Radium-226 0.737 ± 0.230 0.512 ± 0.201 

AC  Radium-228 0.787 ± 0.494 0.968 ± 0.522 

 Total Radium 1.51 ± 0.724 1.48 ± 0.723 

Note: 

AC = Acceptable 

 



 Data Review Report 

www.arcadis.com 
47078R_AP-1 

 

16 

The differences in the results between the parent sample YGWC-46A and field duplicate sample AP-DUP-1 were 

acceptable. 

5. Tracer or Carrier 

Tracers and carriers are used in radiological separation methods to provide evaluation of chemical separation. 

Chemical yield is evaluated through the recovery of chemical species spiked into samples. Yield is evaluated 

radiometrically with a tracer and gravimetrically with a carrier. A control limit of 30% to 110% is applied to each 

sample spiked with either a carrier and/or a tracer.  

The tracer and carrier analyses exhibited recoveries within the control limits. 

6. Laboratory Control Sample/Laboratory Control Sample Duplicate 

(LCS/LCSD) Analysis 

The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method independent of 

matrix interferences. The analytes associated with the LCS/LCSD analysis must exhibit a percent recovery 

between the control limits of 60% to 135%. In the event the recovery is outside of this limit, a numerical indicator 

to make assessments is calculated, with a limit of +/- 3 sigma.  

The numerical performance indicator for a laboratory control sample is calculated by: 

 

Where: 

x = Analytical result of the LCS 

c = Known concentration of the LCS 

u2(x) = combined standard uncertainty of the result squared. 

u2(c) = combined standard uncertainty of the LCS value squared. 

LCS performance is acceptable when the numerical performance indicator calculation yields a value between ±3 

sigma. Warning limits have been established as ±2 sigma.  

The LCS/LCSD analysis exhibited recoveries within the control limits. 

7. Isotope Identification 

For sample results to be considered “non-detect”, evaluate data based on the following two criteria. If either one 

of these criteria is true, the sample result is considered “non-detect”. 

1. Sample result is less than the uncertainty and less than the MDC/MDA; or 

2. Sample has an uncertainty greater than the result (or indistinguishable from background) or result falls 

between its uncertainty and its MDC/MDA. 

Based on the above criteria sample results should be considered non-detect as follows: 
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 YGWC-46A – Radium-228 

 YGWC-45 – Radium-228 and total Radium 

 YGWC-52, AP-1 EB-1, AP-1 FB-1, YGWC-44 – Radium-226, Radium-228, and total Radium 

8. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in this review, 

the overall data quality is within the guidelines specified in the method. 
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Data Validation Checklist for Radiologicals 

Radiologicals: SW-846 9315/9320 
Reported 

Performance 

Acceptable Not Required 

No Yes No Yes 

Miscellaneous Instrumentation 

Tier II Validation   

Holding Times  X  X  

Activity, +/- uncertainty, MDC/MDA  X  X  

Blanks 

A.  Method Blanks  X  X  

B.   Equipment/Field Blanks  X  X  

Carrier (Surrogate) %R  X  X  

Tracer (Surrogate) %R  X  X  

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate (LCSD) %R  X  X  

LCS/LCSD Precision (RPD)  X  X  

Matrix Spike (MS) %R X    X 

Matrix Spike Duplicate (MSD) %R X    X 

MS/MSD Precision (RPD) X    X 

Laboratory Duplicate (RPD) X    X 

Field Duplicate (RPD)  X  X  

Notes: 

%R Percent recovery 

RPD Relative percent difference 
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