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1.0 INTRODUCTION 

In accordance with the United States Environmental Protection Agency (US EPA) coal 
combustion residual (CCR) rule [40 Code of Federal Regulations (CFR) Part 257, Subpart 
D] and the Georgia Environmental Protection Division (EPD) Rules for Solid Waste 
Management 391-3-4-.10, Geosyntec Consultants, Inc. (Geosyntec) has prepared this 
Assessment of Corrective Measures (ACM) Report for Georgia Power Company (GPC) 
Plant Hammond (Site) Ash Pond 2 (AP-2).  Pursuant to 40 CFR 257.96 and Georgia Rule 
391-3-4-.10(6)(a), this ACM evaluates potential corrective measures to address 
statistically significant levels (SSLs) of cobalt identified in the 2018 Annual Groundwater 
Monitoring and Corrective Action Report (Geosyntec, 2019), which is the target 
constituent for corrective measures presented in this report.  

The ACM was initiated within 90 days of identifying the SSLs on January 13, 2019; and 
a 60-day extension until June 12, 2019, for completion of the ACM was documented on 
April 12, 2019.  Three delineation groundwater monitoring wells, installed to assess the 
extent of cobalt in groundwater at AP-2, show that cobalt is horizontally and vertically 
delineated and contained within the property boundary.  This ACM is the first step in 
identifying viable corrective measures to address SSLs in groundwater at the Site.  Based 
on the results of the ACM, further evaluation may be performed, site-specific studies 
completed, and a corrective action plan developed and implemented pursuant to 40 CFR 
257.97 and 257.98 and Georgia Rule 391-3-4-.10(6)(a). 

1.1 Purpose 

The purpose of this ACM is to begin the process of selecting corrective measure(s) for 
groundwater.  This process is typically iterative and may be composed of multiple steps 
to analyze the effectiveness of corrective measures to address the potential migration of 
CCR constituents in groundwater at AP-2.     

Once potential corrective measures are identified in this ACM, they are further evaluated 
using the criteria outlined in 40 CFR 257.96 (c) and Rule 391-3-4-.10(6)(a), which state 
that corrective measures assessment should include an analysis of the effectiveness of 
potential corrective measures that considers the following: 

• Performance; 

• Reliability; 

• Ease of implementation; 
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• Potential impacts (including safety, cross-media, and exposure); 

• The time required to begin and complete the remedy; and 

• Any institutional requirements (e.g., permitting or environmental and public 
health requirements) that could affect implementation of the remedy. 

These evaluation criteria are considered for each potential corrective measure.  Further 
evaluation of the technologies will be required to select a corrective measure(s). 

1.2 Site Location and Description 

Plant Hammond is located in Floyd County, Georgia, approximately 10 miles west of 
Rome, Georgia.  The Site is bordered by Georgia Highway 20 (GA-20) on the north, the 
Coosa River on the south, Cabin Creek and industrial land on the east, and sparsely 
populated, forested, rural and industrial land on the west (Figure 1).  The physical address 
of the Plant is 5963 Alabama Highway, Rome, Georgia, 30165.  

Plant Hammond is a four-unit, coal-fired electric generating facility.  Georgia Power has 
submitted a new Integrated Resource Plan to the Georgia Public Service Commission in 
January 2019 which calls for the decertification of Plant Hammond.  All four units are 
included in the decertification.    

AP-2 is a 21-acre surface impoundment.  AP-2 is currently used as a dewatering facility 
for fly ash and bottom ash.  Dewatered ash is excavated and transported to the nearby 
Huffaker Road facility, a permitted solid waste disposal location owned and operated by 
GPC.       

1.3 Pond Closure 

GPC will close AP-2 through removal of the CCR material from the CCR unit.  The 
Closure Plan submitted to Georgia EPD as part of the closure permit application package 
describes the closure activities and requirements in accordance with 40 CFR 257.102 and 
corresponding Rule 391-3-4-.10(7)(b).  The Closure Plan has been summarized in the 
Initial Written Closure Plan and published in 2016 to GPC’s webpage. 

Per the Closure Plan, the sequence of closing AP-2 via removal of the CCR material 
generally includes: (i) sufficient dewatering and stabilization of the CCR material to 
facilitate its excavation and removal; (ii) removal of the CCR material and a minimum 6 
inches of the residual soils underlying the CCR material in AP-2; (iii) transportation and 
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disposal of the removed material into the Plant Hammond Huffaker Road private 
industrial solid waste permitted landfill or in another permitted solid waste disposal 
facility, or sold to an ash marketer for beneficial re-use; and (iv) final grading and 
backfilling with approved on-site/off-site borrow soil to promote positive drainage of 
stormwater from the stabilized area.     

The closure of AP-2 in the manner described above provides a source control measure 
that reduces the potential for migration of CCR constituents to groundwater.  Corrective 
measures discussed in this ACM are being evaluated to address SSLs in groundwater at 
the compliance boundary.  The compliance boundary is the unit boundary where the 
detection morning network is installed. 
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2.0 CONCEPTUAL SITE MODEL 

The following section summarizes the geologic and hydrogeologic conditions at the Site 
as described in the AP-2 Hydrogeologic Assessment Report (HAR) submitted to Georgia 
EPD as supporting documents for the closure permit application.   

2.1 Geology  

AP-2 is located in the Valley and Ridge Physiographic Province of northwest Georgia, 
which is characterized by Paleozoic sedimentary rocks that have been folded and faulted 
into the ridges and valleys that gave this region its name.  Geologic mapping performed 
at the Site by Petrologic Solutions, Inc. (Golder, 2018) indicates that the Site is underlain 
by the lower units of the Cambrian age Conasauga Formation (Ccsl), consisting of mostly 
calcareous shale.  Based on review of subsurface investigations at the Site, the bedrock 
was identified as predominantly calcareous shale and fissile black shale.  AP-2 is 
underlain primarily by five lithologic units; (i) terrace alluvium, (ii) colluvium, (iii) 
residuum, (iv) partially weathered shale bedrock, and (v) unweathered shale bedrock. 

Based on subsurface investigations, the alluvial deposits generally grade from a silt and 
silty clay to a clayey sand and silty sand to a sand and gravelly sand at depth.  The 
colluvium consists of silty sand, silty clay with angular and sub-rounded chert fragments, 
and dolomite, sandstone, and shale fragments.  Residual or native soils have been derived 
from the in-place weathering of the shale bedrock.  The residuum is generally described 
as brown to yellow brown firm clayey silt with weathered shale fragments.  The partially 
weathered shale zone occurs as an intermediate weathering stage between the residuum 
and the unweathered shale bedrock.  The weathered material is described as black to dark 
gray to dark red hard, fissile shale and claystone.  The unweathered shale bedrock was 
not encountered or directly observed in the historical borings advanced at the Site.  
However, based on geologic conditions in the region, weathering, fracturing and jointing 
decreases with depth and the weathered rock material grades into competent bedrock.   

2.2 Hydrology and Groundwater Flow 

The uppermost aquifer at AP-2 is a regional groundwater aquifer that occurs primarily in 
the residuum and within the weathered and fractured bedrock.  Recharge is by 
precipitation falling on bedrock outcrop areas and through alluvial, colluvial, and residual 
soils to the bedrock.  Based on observations of residuum soil types and horizontal 
conductivity values, the movement of groundwater in the soil can be characterized as 
low-to moderate permeability, porous media flow.  The groundwater flow in the shallow 
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underlying bedrock is characterized as fracture flow, and due to the preponderance of 
shale beneath AP-2, is expected to be very low permeability.  The regional groundwater 
flow direction is expected to be from north to south; however, the local flow direction 
beneath AP-2 is predominantly east to west with an additional southwesterly component.  
Groundwater level data are recorded during each groundwater sampling event from the 
AP-2 well network, depicted on Figure 2 and discussed in detail in Section 3.1.1.  The 
data are used to generate potentiometric surface maps that depict the groundwater flow 
direction or calculate flow gradients.  The potentiometric surface map representing the 
April 2019 groundwater level data is provided on Figure 3.   

The representative groundwater hydraulic gradient for AP-2 is approximately 0.011 
feet/foot (ft/ft), measured across the central portion of AP-2 between wells MW-18 and 
HGWC-17.  Horizontal hydraulic conductivity (Kh) measurements were calculated by 
ERM (2018) from slug test data collected in a subset of AP-2 wells and piezometers.  
Results were broadly grouped based on the lithology in which the wells or piezometers 
were screened.  At AP-2, hydraulic conductivities for wells and piezometers screened in 
the alluvium, colluvium, and residuum ranged from 2.22 x 10-5 centimeters per second 
(cm/sec) (0.06 feet per day [ft/day]) to 9.91 x 10-4 cm/sec (2.81 ft/day), with a geometric 
mean of 1.65 x 10-4 cm/sec (0.47 ft/day).  A groundwater flow velocity calculation was 
performed using the average value for Kh of 0.47 ft/day, a hydraulic gradient of 0.011 
ft/ft, and an assumed effective porosity of 0.15.  This calculation yielded a groundwater 
flow velocity of approximately 0.035 ft/day for typical AP-2 conditions.  Additional 
details regarding the hydrogeologic conditions in vicinity of AP-2 are provided in the 
HAR. 
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3.0 NATURE AND EXTENT DELINEATION 

The following describes monitoring-related field and assessment activities performed to 
date in support of (i) delineating the nature and extent of SSLs in groundwater and (ii) 
evaluating potential corrective measures to address them.   

3.1 Groundwater Monitoring & Constituents of Concern 

3.1.1 Groundwater Monitoring Program 

In accordance with 40 CFR 257.91, a groundwater monitoring system was installed at 
AP-2 which (1) consists of a sufficient number of wells, (2) is installed at appropriate 
locations and depths to yield groundwater samples from the uppermost aquifer, and (3) 
represents the groundwater quality both upgradient of the units (i.e., background 
conditions) and passing the waste boundary of the units.  The number, spacing, and depths 
of the groundwater monitoring wells were selected based on the characterization of site-
specific hydrogeologic conditions.  The well network was certified by a professional 
engineer (PE) on October 17, 2017, and the certification is maintained in the AP-2 
Operating Record.  The certified compliance monitoring well network for AP-2 consists 
of a total of 11 monitoring wells: 6 upgradient wells and 5 downgradient wells.  The 
locations of the compliance monitoring wells are shown on Figure 2; well construction 
details are listed in Table 1.  Groundwater is currently monitored in AP-2 wells under the 
assessment monitoring program pursuant to 40 CFR 257.95.  Additional groundwater 
monitoring details are provided in the 2018 Annual Groundwater and Corrective Action 
Monitoring Report (Geosyntec, 2019). 

3.1.2 SSLs for Appendix IV Constituents   

Groundwater monitoring data collected during the semiannual monitoring events in June 
and October 2018 were statistically analyzed pursuant to 40 CFR 257.93(f) and in general 
accordance with the US EPA document Statistical Analysis of Groundwater Data at 
RCRA Facilities Unified Guidance (Unified Guidance) (US EPA, 2009).  Following 
Federal and state rule requirements, separate groundwater protection standards (GWPS) 
were established for statistical comparisons of Appendix IV assessment monitoring 
parameters.  Appendix IV GWPS are provided in Table 2.  Appendix IV parameters 
detected during the semiannual monitoring event were compared to GWPS to assess if 
concentrations in compliance wells statistically exceeded the GWPS.  Details regarding 
the statistical analyses are provided in the 2018 Annual Groundwater and Corrective 
Action Monitoring Report (Geosyntec, 2019). 
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Statistical analyses of the June and October 2018 analytical data identified SSLs of cobalt 
in the following wells:  

AP-2 (Federal and Georgia EPD CCR Rules): 

• Cobalt: HGWC-15 and HGWC-18   

In accordance with 40 CFR 257.95(g), a notification identifying SSLs for cobalt was 
prepared for AP-2 and placed in the Operating Record on November 14, 2018.  Pursuant 
to 40 CFR 257.96, an ACM was initiated for AP-2 on January 13, 2019.     

3.2 Field Investigation Activities 

Three additional groundwater monitoring wells were installed in 2018 to provide 
additional data to characterize flow conditions downgradient of AP-2 and to horizontally 
and vertically delineate SSLs of cobalt in groundwater at AP-2.  Well MW-22 was 
installed for horizontal delineation and wells MW-21D and MW-23D were installed for 
vertical delineation.  Detailed boring and well construction logs for these three new wells 
are provided in Appendix A. The locations of these three delineation wells are shown on 
Figure 2 and well construction details are also provided in Table 1.   

Pursuant to 40 CFR 257.96, groundwater in the vicinity of AP-2 continues to be 
monitored during the ACM phase in accordance with the assessment monitoring program 
established for the CCR unit in 2018.  Groundwater samples were collected from the 
compliance wells and three delineation wells in March 2019 and analyzed for all 
Appendix IV parameters per 40 CFR 257.95(b).  The compliance and delineation wells 
were sampled again in April 2019 during the first semiannual monitoring event.  The 
groundwater analytical results from the March and April 2019 events are summarized in 
Table 3.  Laboratory reports associated with the 2019 results are provided in Appendix 
B. 

The 2019 analytical results reported for the horizontal delineation wells (MW-22 and 
HGWC-17) indicate that SSLs of cobalt in HGWC-15 and HGWC-18 are horizontally 
delineated and contained within the property boundary; for these wells, the cobalt 
concentrations are below its respective GWPS.  Similarly, cobalt is vertically delineated 
to below the GWPS in deeper delineation wells (HGWC-21D and HGWC-23D).           

The April 2019 semiannual event results reported for the compliance wells will be 
statistically evaluated relative to the site-specific GWPS and reported in the 
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corresponding semiannual groundwater monitoring report, which will be published 
online on August 30, 2019.  



 
 

 9 June 2019 

4.0 GROUNDWATER CORRECTIVE MEASURES  

4.1 Objectives of the Corrective Measures 

In evaluating the effectiveness of potential corrective measures using the criteria listed in 
40 CFR 257.96(c) and referenced in Rule 391-3-4-.10(6)(a), including performance, 
reliability, ease of implementation, potential impacts, time required, and institutional and 
public health requirements, the following criteria listed in 40 CFR 257.97(b) and 
corresponding Rule 391-3-4-.10(6)(a) must be met by the corrective measure when 
selected: 

• Βe protective of human health and the environment; 

• Attain applicable groundwater protection standards as specified pursuant to 40 
CFR 257.95(h); 

• Control the source(s) of releases to reduce or eliminate, to the maximum extent 
feasible, further releases of constituents in appendix IV to this part to the 
environment; 

• Remove from the environment as much of the contaminated material that was 
released from the CCR unit as is feasible, taking into account factors such as 
avoiding inappropriate disturbance of sensitive ecosystems; and 

• Comply with standards for management of wastes as specified in 40 CFR 
257.98(d). 

Corrective measures selected for evaluation herein for potential use at AP-2 are 
anticipated to satisfy the above criteria to varying degrees of effectiveness. 

4.2 Summary of Corrective Measures 

The closure of AP-2 as described in Section 1.3 is a source control measure that reduces 
the potential for migration of CCR constituents to groundwater.  Corrective measures 
discussed in this ACM are being evaluated to address SSLs in groundwater at and 
downgradient of the compliance boundary. 

This section presents potential corrective measures capable of remediating the Appendix 
IV groundwater constituents (i.e., cobalt) at AP-2.  Each corrective measure is evaluated 
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relative to criteria specified in 40 CFR 257.96(c) and 40 CFR 257.97(b).  Table 4 
provides a comparative screening of the corrective measures discussed in Section 4.   

The following potential corrective measures are considered in this ACM:      

• Geochemical Approaches (In-Situ Injection)  
• Hydraulic Containment (Pump and Treat) 
• In-Situ Solidification/Stabilization  
• Monitored Natural Attenuation 
• Permeable Reactive Barrier 
• Phytoremediation 
• Subsurface Vertical Barrier Walls 

 
While phytoremediation is generally considered a viable corrective measure for 
groundwater, the implementation of this technology at AP-2 is not a feasible option due 
to the lack of available area for tree plantings downgradient of the pond.  Therefore, it is 
not retained for further evaluation in Table 4.  

Similarly, in-situ solidification/stabilization (ISS) is generally considered a viable option 
for either small source areas or targeted zones within a larger footprint.  However, this 
potential corrective measure is not an applicable technology at AP-2 since the CCR unit 
will be closed by removal of CCR materials from the unit.  Therefore, ISS is not 
considered an applicable groundwater corrective measure for AP-2 and no detailed 
evaluation is provided in Table 4.   

4.2.1 Geochemical Approaches (In-Situ Injection) 

Cobalt can be precipitated and/or immobilized under different combinations of pH and 
redox conditions.  A variety of pH and/or redox-altering technologies are available which 
can incorporate biological processes, chemical oxidants and reductants, and/or 
mechanical processes such as air sparging.  These processes can be used to decrease the 
mobility of cobalt.  For example, cobalt can be sorbed to iron and manganese oxides or 
precipitated as sparingly soluble cobalt sulfide minerals. 

To understand the biogeochemical processes that would effectively immobilize cobalt in 
groundwater, site-specific bench-scale and pilot-scale treatability studies are needed to 
prepare an effective amendment to create the appropriate conditions for the precipitation 
and/or sorption of this constituent without mobilizing other naturally-occurring 
constituents.  Once precipitated, these minerals are often stable even if geochemical 
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conditions revert back to a different redox environment.  However, if not properly 
designed and implemented, manipulating redox conditions without forming the desired 
compounds may increase the mobility of naturally-occurring constituents such as iron, 
manganese, and arsenic. 

Air sparging can be used to provide oxygen to the subsurface in an attempt to precipitate 
out (or make more “sorptive”) compounds that are generally more soluble and mobile 
under reducing conditions.  This can also support the precipitation of iron and manganese 
oxides, which would provide additional sorption sites for constituents such as cobalt. 

Furthermore, in-situ chemical oxidation (ISCO) or in-situ chemical reduction (ISCR) can 
be used to chemically alter the redox environment in the subsurface to affect the mobility 
and/or bioavailability of certain inorganic compounds.   

The main limiting process in these in-situ remedial approaches is the delivery of the 
compounds within the area of interest.  Mixing and contact with the target constituents 
are necessary and can be difficult in heterogeneous materials and fine-grained materials. 

The attenuation of cobalt is expected to occur under both aerobic (via sorption to 
manganese or iron oxides) and anaerobic conditions (via formation of sulfide minerals).  
Therefore, in-situ injections are considered a potentially viable corrective measure to 
address cobalt in groundwater at AP-2, especially in smaller, more localized areas, and 
will be retained for further evaluation. 

4.2.2 Hydraulic Containment (Pump and Treat) 

Generally, hydraulic containment (or control) refers to the use of groundwater extraction 
to artificially induce a hydraulic gradient and capture or control the migration of impacted 
groundwater.  One example, groundwater pump and treat (P&T), is often considered to 
be a viable remedial technology at many sites (US EPA, 1996).  This approach uses 
extraction wells or trenches to capture groundwater, which may subsequently require 
above-ground treatment and permitted discharge to a receiving water feature or sewer 
system, reinjection into the aquifer, or reuse at the generating station.  Groundwater P&T 
is often relatively slow and costly as a means to restore groundwater quality over a long-
term period, but can be effective as an interim measure, or combined with another 
measure, to provide hydraulic containment to limit constituent migration toward a 
potential receptor.   

Groundwater extraction for hydraulic control can often effectively address the variety of 
inorganic constituents encountered at CCR sites, including cobalt.  Extraction 
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technologies also have the ability to overcome the limitations of in situ injection-based 
technologies (i.e., mixing and contact with affected materials, and to access impacted 
groundwater in lower permeability geologic formations such as fractured bedrock).  
Space constraints are mainly limited to the above-ground conveyance and treatment 
component of a P&T system since extraction wells can generally be fit into relatively 
tight spaces at the edge of waste or other points of compliance.  

Extracted groundwater may need to be treated prior to discharge (depending on discharge 
permit requirements) but does have the potential to be used for irrigation (e.g., of a cover 
system or other vegetated areas at the Site) or dust suppression purposes.  It could also be 
used as moisture conditioning of dry ash that is being landfilled.  Therefore, P&T is a 
potentially viable corrective measure for cobalt in groundwater at AP-2 and will be 
retained for further evaluation. 

4.2.3 Monitored Natural Attenuation 

The US EPA defines monitored natural attenuation (MNA) as the reliance on natural 
attenuation processes (within the context of a carefully controlled and monitored site 
cleanup approach) to achieve site-specific remediation objectives within a time frame that 
is reasonable compared to that offered by other more active methods.  The natural 
attenuation processes that are at work in such a remediation approach include a variety of 
physical, chemical, or biological processes that, under favorable conditions, act without 
human intervention to reduce the mass, toxicity, mobility, volume, or concentration of 
contaminants in soil or groundwater.  These in-situ processes include biodegradation; 
dispersion; dilution; sorption; volatilization; radioactive decay; and chemical or 
biological stabilization, transformation, or destruction of contaminants (US EPA, 2015b). 

Attenuation mechanisms for inorganic constituents, such as cobalt, are either physical or 
chemical.  Physical attenuation mechanisms such as dilution and dispersion may be 
appropriate as a polishing step (e.g., at the boundaries of impacted groundwater, when 
source control is complete, an active remedy is being used at AP-2, and appropriate land 
use and groundwater controls are in place).  Chemical attenuation mechanisms through 
sorption or oxidation reduction reactions discussed in more detail below may be viable 
as a stand-alone corrective measure. 

“MNA may, under certain conditions (e.g., through sorption or oxidation-reduction 
reactions), effectively reduce the dissolved concentrations and/or toxic forms of inorganic 
contaminants in groundwater and soil.  Both metals and non-metals (including 
radionuclides) may be attenuated by sorption reactions such as precipitation, adsorption 
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on the surfaces of soil minerals, absorption into the matrix of soil minerals, or partitioning 
into organic matter.  Oxidation-reduction (redox) reactions can transform the valence 
states of some inorganic contaminants to less soluble and thus less mobile forms (e.g., 
hexavalent uranium to tetravalent uranium) and/or to less toxic forms (e.g., hexavalent 
chromium to trivalent chromium)” (US EPA, 2015b).  Cobalt undergoes sorption to iron 
and manganese oxides and, depending on specific redox conditions, it may also form 
sparingly soluble sulfide minerals via abiotic or biotic processes. 

The US EPA uses four phases to establish whether MNA can be successfully 
implemented at a given site.  The phases (or steps) include: 

1. Demonstration that SSLs in groundwater are delineated and stable. 

2. Evaluation of the mechanisms and rates of attenuation. 

3. Assessment if the capacity of the aquifer is sufficient to attenuate the mass of 
constituents in groundwater and that the immobilized constituents are stable and 
will not remobilize. 

4. Design of a performance monitoring program based on the mechanisms of 
attenuation and including a decision framework for consideration of a contingent 
remedy tailored to site-specific conditions should MNA not perform adequately. 

Physical and chemical MNA mechanisms for cobalt, including dilution, dispersion, 
sorption, and precipitation can be operational without the potential for additional mass of 
cobalt migrating to downgradient groundwater.  Even under current conditions, 
attenuation processes for cobalt are already occurring as evidenced by groundwater data 
from delineation wells.  Therefore, MNA is a potentially viable corrective measure for 
cobalt in groundwater at AP-2 and will be retained for further evaluation.  

4.2.4 Permeable Reactive Barriers 

Permeable reactive barriers (PRBs) can present a viable alternative for in-situ treatment 
of cobalt.  The technology typically involves the installation of a subsurface wall 
constructed with reactive media such as zero-valent iron (ZVI), biologically active media 
(to induce oxidizing or reducing conditions), or clays, apatite, zeolites, and/or peat moss 
(to promote ionic exchange and/or sorption).  PRBs have proven to be effective in 
passively treating several inorganic constituents found at CCR sites, including arsenic, 
selenium, and chromium (e.g. ITRC, 2011).  The use of PRBs for cobalt has been tested 
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(e.g., Ludwig et al., 2002), but additional site-specific testing is needed to confirm the 
applicability of this technology to cobalt removal from groundwater.   

PRBs can be installed in downgradient locations using conventional excavation methods 
or one-pass trenching methods.  Excavated trenches get back-filled with reactive media 
to create a barrier that treats dissolved constituents as they passively flow through the 
PRB with the groundwater (e.g., ITRC, 2011).  These systems can either be constructed 
as continuous “walls” or as “funnel-and-gate” systems where (impermeable) slurry walls 
create a “funnel” that directs groundwater to permeable “treatment gates” filled with 
reactive materials.  Since the costs for reactive materials (e.g., ZVI or similar) are 
generally higher than bentonite-based slurry wall construction, these configurations with 
a smaller treatment area help to lower construction and maintenance costs.  Similar to 
slurry walls (see Section 4.2.5), PRBs are typically keyed into an underlying low-
permeability unit such as a clay layer or bedrock.   

The installation depths of a PRB unit are generally limited to about 90 ft below ground 
surface.  The installation of a PRB generally requires more space than extraction wells, 
but the system does not require above-ground treatment components and therefore, the 
overall treatment footprint is likely to be smaller compared to a P&T system. 

While additional subsurface investigations, aquifer testing, reactive media testing, and 
compatibility testing of groundwater and a potential slurry wall component of a PRB will 
be needed to further evaluate the feasibility of installing a PRB at AP-2, the technology 
is currently considered to be a potentially viable corrective measure to address cobalt in 
groundwater at AP-2 and will be retained for further evaluation. 

4.2.5 Subsurface Vertical Barrier Walls 

Subsurface vertical barrier walls (sometimes referred to as slurry walls) have been used 
for seep control and groundwater cutoff at impoundments and waste disposal units for 
more than three decades.  In general, barrier walls are designed to provide containment; 
localized treatment achieved through the sorption or chemical precipitation reactions 
from construction of the walls are incidental to the design objective.   

This approach involves placing a barrier to groundwater flow in the subsurface, 
frequently around the source area (or the downgradient limits of the source area), to 
prevent future migration of dissolved constituents in groundwater from beneath the 
source to downgradient areas.  Barrier walls can also be used in downgradient 
applications to limit discharge to a surface water feature or to reduce aquifer recharge 
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from an adjacent surface water feature when groundwater extraction wells are placed near 
a surface water feature.  A variety of barrier materials can be used, including cement 
and/or bentonite slurries or various mixtures of soil with cement or bentonite, 
geomembrane composite materials, or driven materials such as steel or vinyl sheet pile. 

The installation of these low-permeability walls is similar to the methods described for 
PRBs above.  In general, the applicability of slurry walls is limited by the depth of 
installation, which is approximately 90 ft below ground surface.  However, site-specific 
geologic and technology-specific considerations may limit this depth to shallower 
installations. 

Groundwater pumping is required upgradient of the barrier wall to maintain an inward 
hydraulic gradient.  The extracted groundwater would likely require treatment in an 
above-ground treatment system.   

While additional subsurface investigations, aquifer testing, and wall compatibility testing 
with the groundwater chemistry will be needed to further evaluate the feasibility as well 
as the placement of a barrier wall at AP-2, the technology is currently considered to be a 
potentially viable corrective measure to address cobalt at AP-2 and will be retained for 
further evaluation.  However, it is more likely to be a component of a potential PRB 
application rather than a stand-alone corrective measure.  
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5.0 REMEDY SELECTION PROCESS  

The purpose of this ACM is to begin the process of selecting corrective measure(s) for 
groundwater based on further evaluation using the criteria outlined in 40 CFR 257.96 and 
Georgia Rule 391-3-4-.10(6)(a).  The following sections present the pond closure and site 
management strategy, additional data gathering, schedule, reporting, and next steps. 

5.1 Pond Closure and Site Management Strategy 

GPC plans to close AP-2 via removal of the CCR materials from the unit for off-site 
disposal at a permitted landfill or sold to an ash marketer for beneficial re-use.  During 
the pond closure, temporary changes in site conditions may occur.  Additionally, the site 
conceptual model may need to be refined and/or updated from the current understanding 
as more data are collected.  GPC plans to proactively utilize adaptive site management to 
support the remedial strategy and address potential changes in site conditions as 
appropriate.  Under an adaptive site management strategy, a remedial approach will be 
selected whereby: (1) a corrective measure will be installed or implemented to address 
current conditions; (2) the performance of the corrective measure will be monitored, 
evaluated, and reported semiannually; (3) the site conceptual model will be updated as 
more data are collected; and (4) adjustments and augmentations will be made to the 
corrective measure(s), as needed, to assure that performance criteria and site remedial 
goals are met.   

5.2 Additional Data Gathering 

Additional data, data analysis, and site-specific evaluation are necessary to refine the 
conceptual site model and to further evaluate the feasibility of each corrective measure 
presented herein such that an appropriate groundwater corrective measure may be 
selected.  Some of the data needed to refine the conceptual site model may be collected 
concurrent with routine groundwater monitoring events under the assessment monitoring 
program, or during supplementary sampling, if required.  However, additional data 
collection that includes aquifer testing, groundwater modeling, material compatibility 
testing, bench scale studies, and pilot tests may require an estimated one to two additional 
years to complete.  Once sufficient data are available to arrive at a focused number of 
corrective measures or a combination of corrective measures that would provide an 
effective groundwater remedy, necessary steps will be taken to implement a remedy at 
the Site in accordance with 40 CFR 257.98. 
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5.3 Schedule, Reporting, and Next Steps 

It is anticipated that additional data collection will begin in 2019.  GPC will prepare 
semiannual reports to document Site groundwater conditions, results associated with 
additional data gathering identified in Section 5.2 and in Table 4, and the progress in 
selecting and designing the remedy in accordance with 40 CFR 257.97(a).  The reports 
will be posted to GPC’s website.  

At least 30 days prior to the selection of remedy or remedies, a public meeting to discuss 
the results of the corrective measures assessment will be held pursuant to 40 CFR 
257.96(e).  The final remedy selection report will be developed as outlined in 40 CFR 
257.97(a).  Once the remedy has been selected, the implementation of the remedy will be 
initiated in accordance with 40 CFR 257.98. 
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Boring and Well Construction Logs



Bentonite
grout

Schedule 40
PVC 2"

Bentonite
uncoated 3/8"
chips

Hydro excavation (0-10') - No sample

10-11': No recovery

GRAVELLY SAND, Yellowish brown, trace silt and clay, fine to coarse 
sand, well graded, some subangular to rounded gravel, loose, wet.

PARTIALLY WEATHERED ROCK (PWR), Black, thinly bedded shale 
rock fragments, hard, moist.

SHALE, Black, fine grained, hard, thinly bedded to massive, slightly 
to moderately weathered and fractured.

LOGGED BY N.Tilahun

DATE STARTED 11/19/18 COMPLETED 11/19/18

DRILLER Cascade Drilling

RIG TYPE Geoprobe 8140LC

DRILLING METHOD Sonic

SAMPLING METHOD 4" core 6" overide

NORTHING 1548814.63 ft 

GROUND ELEVATION 578.89 ft

EASTING 1937556.86ft 

BORING DIAMETER 6 in

TOP OF CASING ELEVATION 581.49 ft

GEOPHYSICAL CONTRACTOR Geosyntec Consultants

CHECKED BY  J. Ivanowski

(Continued Next Page)
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MONITORING WELL  MW-21D

CLIENT Southern Company Services

PROJECT NUMBER GW6581B

PROJECT NAME Plant Hammond Well Installation

PROJECT LOCATION Plant Hammond
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Bentonite 3/8"
chips

20/40 Silica
Sand

0.010 slot size
2" Pre Pack,
U-Pack
Screen

SHALE, Black, fine grained, hard, thinly bedded to massive, slightly to 
moderately weathered and fractured. (continued)

SHALE, Black, fine grained, hard, thinly bedded to massive, slightly to 
moderately weathered and fractured.

Bottom of borehole at 50.0 feet.
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MONITORING WELL  MW-21D

CLIENT Southern Company Services

PROJECT NUMBER GW6581B

PROJECT NAME Plant Hammond Well Installation

PROJECT LOCATION Plant Hammond
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Bentonite
grout

Schedule 40
PVC 2"

Bentonite 3/8"
chips

20/40 Silica
Sand

0.010 slot size
2" Pre Pack,
U-Pack
Screen

Hydro excavation (0-10') - No sample

10-13.5': No recovery

CLAY, Yellowish brown, trace silt, medium to high
plasticity, moist, soft.

CLAY, Yellowish brown, trace silt, medium to high plasticity, moist, 
soft.

LOGGED BY N.Tilahun

DATE STARTED 11/15/18 COMPLETED 11/15/18

DRILLER Cascade Drilling

RIG TYPE Geoprobe 8140LC

DRILLING METHOD Sonic

SAMPLING METHOD 4" core 6" overide

NORTHING  1547856.03 ft EASTING  1937832.07 ft

GROUND ELEVATION 576.09 ft BORING DIAMETER 6 in

TOP OF CASING ELEVATION 578.67 ft

GEOPHYSICAL CONTRACTOR Geosyntec Consultants

CHECKED BY  J. Ivanowski

(Continued Next Page)
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MONITORING WELL  MW-22

CLIENT Southern Company Services

PROJECT NUMBER GW6581B

PROJECT NAME Plant Hammond Well Installation

PROJECT LOCATION Plant Hammond
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CLAY, Dark brown, trace silt and fine sand, non plastic to low plasticity, 
soft, moist, slightly laminated.

Bottom of borehole at 35.0 feet.
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MONITORING WELL  MW-22

CLIENT Southern Company Services

PROJECT NUMBER GW6581B

PROJECT NAME Plant Hammond Well Installation

PROJECT LOCATION Plant Hammond
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CLAY, Yellowish brown, trace silt, medium to high plasticity, moist, soft. 



Bentonite
grout

Schedule 40
PVC 2"

Bentonite
uncoated 3/8"
chips

Hydro excavation (0-10') - No sample

10-13': No recovery

SILTY CLAY, Dark brown, low plasticity, trace fine 
sand, soft, moist.

CLAY, Yellowish brown, medium to high plasticity, 
trace silt, moist, soft.

CLAY, Yellowish brown, medium to high plasticity, 
trace silt, moist, soft.

LOGGED BY N.Tilahun

DATE STARTED 11/15/18 COMPLETED 11/15/18

DRILLER Cascade Drilling

RIG TYPE Geoprobe 8140LC

DRILLING METHOD Sonic

SAMPLING METHOD 4" core 6" overide

NORTHING 1547877.73 ft 

GROUND ELEVATION 581.21 ft

EASTING 1937844.17ft 

BORING DIAMETER 6 in

TOP OF CASING ELEVATION 584 ft

GEOPHYSICAL CONTRACTOR Geosyntec Consultants

CHECKED BY  J. Ivanowski

(Continued Next Page)
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MONITORING WELL  MW-23D

CLIENT Southern Company Services

PROJECT NUMBER GW6581B

PROJECT NAME Plant Hammond Well Installation

PROJECT LOCATION Plant Hammond
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Bentonite 3/8"
chips

20/40 Silica
Sand

0.010 slot size
2" Pre Pack,
U-Pack
Screen

Void between 38.5
and 39.5'

40': Hard drilling.

50': Hard drilling,
full returns.

CLAY, Greenish to brownish grey, medium to high 
plasticity, trace silt, trace fine sand, trace 
subrounded gravel, moist to wet, soft.

PARTIALLY WEATHERD ROCK
(PWR), Rock fragments up to 4 inch in size, dry to 
wet where open void encountered.

SHALE, Pale to dark grey, some claystone 
fragments, white calcite veins, thinly bedded, 
highly weathered, fine gravel to boulder sized 
broken pieces of rock.

SHALE, Pale to dark grey, some claystone 
fragments, white calcite veins, thinly bedded, 
highly weathered, fine gravel to boulder sized 
broken pieces of rock.

Bottom of borehole at 60.0 feet.
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MONITORING WELL  MW-23D

CLIENT Southern Company Services

PROJECT NUMBER GW6581B

PROJECT NAME Plant Hammond Well Installation

PROJECT LOCATION Plant Hammond
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Laboratory Analytical Reports 



Full Appendix IV 
Scan Sampling Event

March 2019 



#=CL#

March 20, 2019

LIMS USE: FR - JOJU ABRAHAM
LIMS OBJECT ID: 2616036

2616036
Project:
Pace Project No.:

RE:

Joju Abraham
Georgia Power - Coal Combustion Residuals
2480 Maner Road
Atlanta, GA 30339

Plant Hammond

Dear Joju Abraham:
Enclosed are the analytical results for sample(s) received by the laboratory on March 13, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Betsy McDaniel
betsy.mcdaniel@pacelabs.com

Project Manager
(770)734-4200

Enclosures

cc: Whitney Law, Geosyntec Consultants
Noelia Muskus, Geosyntec Consultants
Lauren Petty, Southern Company Services, Inc.
Rebecca Thornton, Pace Analytical Atlanta

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200

Page 1 of 21



#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

2616036
Plant Hammond

Atlanta Certification IDs
110 Technology Parkway Peachtree Corners, GA 30092
Florida DOH Certification #: E87315
Georgia DW Inorganics Certification #: 812
Georgia DW Microbiology Certification #: 812

North Carolina Certification #: 381
South Carolina Certification #: 98011001
Virginia Certification #: 460204

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200

Page 2 of 21



#=SS#

SAMPLE SUMMARY

Pace Project No.:
Project:

2616036
Plant Hammond

Lab ID Sample ID Matrix Date Collected Date Received

2616036001 HGWA-1 Water 03/12/19 14:31 03/13/19 14:00

2616036002 HGWA-2 Water 03/12/19 10:45 03/13/19 14:00

2616036003 HGWA-3 Water 03/12/19 10:00 03/13/19 14:00

2616036004 FB-01 Water 03/12/19 19:15 03/13/19 14:00

2616036005 EB-01 Water 03/12/19 19:50 03/13/19 14:00

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200

Page 3 of 21



#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

2616036
Plant Hammond

Lab ID Sample ID Method
Analytes
ReportedAnalysts

2616036001 HGWA-1 EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1RLC

2616036002 HGWA-2 EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1RLC

2616036003 HGWA-3 EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1RLC

2616036004 FB-01 EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1RLC

2616036005 EB-01 EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1RLC

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200

Page 4 of 21



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

2616036
Plant Hammond

Sample: HGWA-1 Lab ID: 2616036001 Collected: 03/12/19 14:31 Received: 03/13/19 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/15/19 23:24 7440-36-003/14/19 14:260.0030 0.00078 1
Arsenic ND mg/L 03/15/19 23:24 7440-38-203/14/19 14:260.0050 0.00057 1
Barium 0.042 mg/L 03/15/19 23:24 7440-39-303/14/19 14:260.010 0.00078 1
Beryllium ND mg/L 03/15/19 23:24 7440-41-703/14/19 14:260.0030 0.000050 1
Cadmium ND mg/L 03/15/19 23:24 7440-43-903/14/19 14:260.0010 0.000093 1
Chromium ND mg/L 03/15/19 23:24 7440-47-303/14/19 14:260.010 0.0016 1
Cobalt ND mg/L 03/15/19 23:24 7440-48-403/14/19 14:260.010 0.00052 1
Lead ND mg/L 03/15/19 23:24 7439-92-103/14/19 14:260.0050 0.00027 1
Lithium 0.0010J mg/L 03/15/19 23:24 7439-93-203/14/19 14:260.050 0.00097 1
Molybdenum ND mg/L 03/15/19 23:24 7439-98-703/14/19 14:260.010 0.0019 1
Selenium ND mg/L 03/15/19 23:24 7782-49-203/14/19 14:260.010 0.0014 1
Thallium ND mg/L 03/15/19 23:24 7440-28-003/14/19 14:260.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/15/19 17:47 7439-97-603/15/19 12:100.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride 0.29J mg/L 03/16/19 05:19 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:29 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200

Page 5 of 21



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

2616036
Plant Hammond

Sample: HGWA-2 Lab ID: 2616036002 Collected: 03/12/19 10:45 Received: 03/13/19 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/18/19 17:46 7440-36-003/15/19 12:410.0030 0.00078 1
Arsenic 0.00069J mg/L 03/18/19 17:46 7440-38-2 B03/15/19 12:410.0050 0.00057 1
Barium 0.12 mg/L 03/18/19 17:46 7440-39-303/15/19 12:410.010 0.00078 1
Beryllium 0.00017J mg/L 03/18/19 17:46 7440-41-703/15/19 12:410.0030 0.000050 1
Cadmium 0.00013J mg/L 03/18/19 17:46 7440-43-903/15/19 12:410.0010 0.000093 1
Chromium ND mg/L 03/18/19 17:46 7440-47-303/15/19 12:410.010 0.0016 1
Cobalt 0.017 mg/L 03/18/19 17:46 7440-48-403/15/19 12:410.010 0.00052 1
Lead ND mg/L 03/18/19 17:46 7439-92-103/15/19 12:410.0050 0.00027 1
Lithium 0.0018J mg/L 03/18/19 17:46 7439-93-203/15/19 12:410.050 0.00097 1
Molybdenum ND mg/L 03/18/19 17:46 7439-98-703/15/19 12:410.010 0.0019 1
Selenium ND mg/L 03/18/19 17:46 7782-49-203/15/19 12:410.010 0.0014 1
Thallium ND mg/L 03/18/19 17:46 7440-28-003/15/19 12:410.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/15/19 17:50 7439-97-603/15/19 12:100.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride 0.038J mg/L 03/16/19 05:42 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:29 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

2616036
Plant Hammond

Sample: HGWA-3 Lab ID: 2616036003 Collected: 03/12/19 10:00 Received: 03/13/19 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/18/19 17:51 7440-36-003/15/19 12:410.0030 0.00078 1
Arsenic 0.00063J mg/L 03/18/19 17:51 7440-38-2 B03/15/19 12:410.0050 0.00057 1
Barium 0.13 mg/L 03/18/19 17:51 7440-39-303/15/19 12:410.010 0.00078 1
Beryllium ND mg/L 03/18/19 17:51 7440-41-703/15/19 12:410.0030 0.000050 1
Cadmium ND mg/L 03/18/19 17:51 7440-43-903/15/19 12:410.0010 0.000093 1
Chromium ND mg/L 03/18/19 17:51 7440-47-303/15/19 12:410.010 0.0016 1
Cobalt ND mg/L 03/18/19 17:51 7440-48-403/15/19 12:410.010 0.00052 1
Lead ND mg/L 03/18/19 17:51 7439-92-103/15/19 12:410.0050 0.00027 1
Lithium 0.0032J mg/L 03/18/19 17:51 7439-93-203/15/19 12:410.050 0.00097 1
Molybdenum ND mg/L 03/18/19 17:51 7439-98-703/15/19 12:410.010 0.0019 1
Selenium ND mg/L 03/18/19 17:51 7782-49-203/15/19 12:410.010 0.0014 1
Thallium ND mg/L 03/18/19 17:51 7440-28-003/15/19 12:410.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/15/19 17:52 7439-97-603/15/19 12:100.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride 0.072J mg/L 03/16/19 07:36 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:29 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

2616036
Plant Hammond

Sample: FB-01 Lab ID: 2616036004 Collected: 03/12/19 19:15 Received: 03/13/19 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/18/19 17:57 7440-36-003/15/19 12:410.0030 0.00078 1
Arsenic ND mg/L 03/18/19 17:57 7440-38-203/15/19 12:410.0050 0.00057 1
Barium ND mg/L 03/18/19 17:57 7440-39-303/15/19 12:410.010 0.00078 1
Beryllium ND mg/L 03/18/19 17:57 7440-41-703/15/19 12:410.0030 0.000050 1
Cadmium ND mg/L 03/18/19 17:57 7440-43-903/15/19 12:410.0010 0.000093 1
Chromium ND mg/L 03/18/19 17:57 7440-47-303/15/19 12:410.010 0.0016 1
Cobalt ND mg/L 03/18/19 17:57 7440-48-403/15/19 12:410.010 0.00052 1
Lead ND mg/L 03/18/19 17:57 7439-92-103/15/19 12:410.0050 0.00027 1
Lithium ND mg/L 03/18/19 17:57 7439-93-203/15/19 12:410.050 0.00097 1
Molybdenum ND mg/L 03/18/19 17:57 7439-98-703/15/19 12:410.010 0.0019 1
Selenium ND mg/L 03/18/19 17:57 7782-49-203/15/19 12:410.010 0.0014 1
Thallium ND mg/L 03/18/19 17:57 7440-28-003/15/19 12:410.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/15/19 17:59 7439-97-603/15/19 12:100.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride ND mg/L 03/16/19 07:59 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:29 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

2616036
Plant Hammond

Sample: EB-01 Lab ID: 2616036005 Collected: 03/12/19 19:50 Received: 03/13/19 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/18/19 18:03 7440-36-003/15/19 12:410.0030 0.00078 1
Arsenic ND mg/L 03/18/19 18:03 7440-38-203/15/19 12:410.0050 0.00057 1
Barium ND mg/L 03/18/19 18:03 7440-39-303/15/19 12:410.010 0.00078 1
Beryllium ND mg/L 03/18/19 18:03 7440-41-703/15/19 12:410.0030 0.000050 1
Cadmium ND mg/L 03/18/19 18:03 7440-43-903/15/19 12:410.0010 0.000093 1
Chromium ND mg/L 03/18/19 18:03 7440-47-303/15/19 12:410.010 0.0016 1
Cobalt ND mg/L 03/18/19 18:03 7440-48-403/15/19 12:410.010 0.00052 1
Lead ND mg/L 03/18/19 18:03 7439-92-103/15/19 12:410.0050 0.00027 1
Lithium ND mg/L 03/18/19 18:03 7439-93-203/15/19 12:410.050 0.00097 1
Molybdenum ND mg/L 03/18/19 18:03 7439-98-703/15/19 12:410.010 0.0019 1
Selenium ND mg/L 03/18/19 18:03 7782-49-203/15/19 12:410.010 0.0014 1
Thallium ND mg/L 03/18/19 18:03 7440-28-003/15/19 12:410.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/15/19 18:02 7439-97-603/15/19 12:100.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride ND mg/L 03/16/19 08:22 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:29 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

2616036
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

24380
EPA 7470A

EPA 7470A
7470 Mercury

Associated Lab Samples: 2616036001, 2616036002, 2616036003, 2616036004, 2616036005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 109357
Associated Lab Samples: 2616036001, 2616036002, 2616036003, 2616036004, 2616036005

Matrix: Water

AnalyzedMDL

Mercury mg/L ND 0.00050 03/15/19 17:120.000036

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

109358LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury mg/L 0.00250.0025 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

109378MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2615967001

109379

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury mg/L 0.0025 100 75-125102 3 200.0025ND 0.0025 0.0026

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:29 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200

Page 10 of 21



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

2616036
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

24312
EPA 3005A

EPA 6020B
6020B MET

Associated Lab Samples: 2616036001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 108896
Associated Lab Samples: 2616036001

Matrix: Water

AnalyzedMDL

Antimony mg/L ND 0.0030 03/15/19 18:300.00078
Arsenic mg/L ND 0.0050 03/15/19 18:300.00057
Barium mg/L ND 0.010 03/15/19 18:300.00078
Beryllium mg/L ND 0.0030 03/15/19 18:300.000050
Cadmium mg/L ND 0.0010 03/15/19 18:300.000093
Chromium mg/L ND 0.010 03/15/19 18:300.0016
Cobalt mg/L ND 0.010 03/15/19 18:300.00052
Lead mg/L ND 0.0050 03/15/19 18:300.00027
Lithium mg/L ND 0.050 03/15/19 18:300.00097
Molybdenum mg/L ND 0.010 03/15/19 18:300.0019
Selenium mg/L ND 0.010 03/15/19 18:300.0014
Thallium mg/L ND 0.0010 03/15/19 18:300.00014

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

108897LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony mg/L 0.110.1 110 80-120
Arsenic mg/L 0.100.1 102 80-120
Barium mg/L 0.100.1 104 80-120
Beryllium mg/L 0.0990.1 99 80-120
Cadmium mg/L 0.100.1 102 80-120
Chromium mg/L 0.100.1 103 80-120
Cobalt mg/L 0.100.1 102 80-120
Lead mg/L 0.100.1 102 80-120
Lithium mg/L 0.100.1 100 80-120
Molybdenum mg/L 0.100.1 105 80-120
Selenium mg/L 0.110.1 107 80-120
Thallium mg/L 0.100.1 103 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

108898MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2616034004

108899

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony mg/L 0.1 112 75-125109 2 200.1ND 0.11 0.11
Arsenic mg/L 0.1 102 75-125103 1 200.1ND 0.10 0.10
Barium mg/L 0.1 106 75-125102 3 200.10.029 0.13 0.13
Beryllium mg/L 0.1 95 75-12595 0 200.10.0024J 0.098 0.098
Cadmium mg/L 0.1 102 75-125103 1 200.10.0024 0.10 0.11

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:29 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

2616036
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

108898MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2616034004

108899

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chromium mg/L 0.1 95 75-12597 2 200.1ND 0.095 0.097
Cobalt mg/L 0.1 99 75-12595 2 200.10.062 0.16 0.16
Lead mg/L 0.1 97 75-12599 2 200.1ND 0.097 0.099
Lithium mg/L 0.1 93 75-12595 1 200.10.0053J 0.099 0.10
Molybdenum mg/L 0.1 106 75-125106 0 200.1ND 0.11 0.11
Selenium mg/L 0.1 104 75-125102 2 200.1ND 0.11 0.10
Thallium mg/L 0.1 98 75-12598 0 200.10.00025J 0.098 0.098

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:29 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

2616036
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

24384
EPA 3005A

EPA 6020B
6020B MET

Associated Lab Samples: 2616036002, 2616036003, 2616036004, 2616036005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 109374
Associated Lab Samples: 2616036002, 2616036003, 2616036004, 2616036005

Matrix: Water

AnalyzedMDL

Antimony mg/L ND 0.0030 03/18/19 17:340.00078
Arsenic mg/L 0.00071J 0.0050 03/18/19 17:340.00057
Barium mg/L ND 0.010 03/18/19 17:340.00078
Beryllium mg/L ND 0.0030 03/18/19 17:340.000050
Cadmium mg/L ND 0.0010 03/18/19 17:340.000093
Chromium mg/L ND 0.010 03/18/19 17:340.0016
Cobalt mg/L ND 0.010 03/18/19 17:340.00052
Lead mg/L ND 0.0050 03/18/19 17:340.00027
Lithium mg/L ND 0.050 03/18/19 17:340.00097
Molybdenum mg/L ND 0.010 03/18/19 17:340.0019
Selenium mg/L ND 0.010 03/18/19 17:340.0014
Thallium mg/L ND 0.0010 03/18/19 17:340.00014

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

109375LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony mg/L 0.110.1 109 80-120
Arsenic mg/L 0.100.1 104 80-120
Barium mg/L 0.100.1 102 80-120
Beryllium mg/L 0.110.1 108 80-120
Cadmium mg/L 0.110.1 105 80-120
Chromium mg/L 0.110.1 107 80-120
Cobalt mg/L 0.100.1 102 80-120
Lead mg/L 0.100.1 104 80-120
Lithium mg/L 0.110.1 107 80-120
Molybdenum mg/L 0.100.1 104 80-120
Selenium mg/L 0.100.1 105 80-120
Thallium mg/L 0.100.1 103 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

109376MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2616039003

109377

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony mg/L 0.1 106 75-125107 1 200.1ND 0.11 0.11
Arsenic mg/L 0.1 106 75-125103 3 200.1ND 0.11 0.10
Barium mg/L 0.1 95 75-125103 2 200.10.20 0.29 0.30
Beryllium mg/L 0.1 97 75-12594 3 200.1ND 0.097 0.094
Cadmium mg/L 0.1 104 75-125101 3 200.1ND 0.10 0.10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:29 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

2616036
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

109376MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2616039003

109377

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chromium mg/L 0.1 104 75-125103 1 200.1ND 0.10 0.10
Cobalt mg/L 0.1 101 75-12598 3 200.1ND 0.10 0.098
Lead mg/L 0.1 101 75-12595 5 200.1ND 0.10 0.096
Lithium mg/L 0.1 97 75-12591 5 200.10.011J 0.11 0.10
Molybdenum mg/L 0.1 103 75-125104 2 200.1ND 0.10 0.10
Selenium mg/L 0.1 106 75-125102 4 200.1ND 0.11 0.10
Thallium mg/L 0.1 100 75-12597 3 200.1ND 0.10 0.097

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:29 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

2616036
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

24402
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 2616036001, 2616036002, 2616036003, 2616036004, 2616036005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 109496
Associated Lab Samples: 2616036001, 2616036002, 2616036003, 2616036004, 2616036005

Matrix: Water

AnalyzedMDL

Fluoride mg/L ND 0.30 03/15/19 20:100.029

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

109497LABORATORY CONTROL SAMPLE:
LCSSpike

Fluoride mg/L 10.410 104 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

109498MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2616034001

109499

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Fluoride mg/L 10 103 90-110103 0 15100.052J 10.4 10.4

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

109500MATRIX SPIKE SAMPLE:
MSSpike

Result
2616034002

Fluoride mg/L 10.110 100 90-1100.082J

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:29 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200

Page 15 of 21



#=QL#

QUALIFIERS

Pace Project No.:
Project:

2616036
Plant Hammond

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

2616036
Plant Hammond

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

2616036001 24312 24340HGWA-1 EPA 3005A EPA 6020B

2616036002 24384 24419HGWA-2 EPA 3005A EPA 6020B
2616036003 24384 24419HGWA-3 EPA 3005A EPA 6020B
2616036004 24384 24419FB-01 EPA 3005A EPA 6020B
2616036005 24384 24419EB-01 EPA 3005A EPA 6020B

2616036001 24380 24416HGWA-1 EPA 7470A EPA 7470A
2616036002 24380 24416HGWA-2 EPA 7470A EPA 7470A
2616036003 24380 24416HGWA-3 EPA 7470A EPA 7470A
2616036004 24380 24416FB-01 EPA 7470A EPA 7470A
2616036005 24380 24416EB-01 EPA 7470A EPA 7470A

2616036001 24402HGWA-1 EPA 300.0
2616036002 24402HGWA-2 EPA 300.0
2616036003 24402HGWA-3 EPA 300.0
2616036004 24402FB-01 EPA 300.0
2616036005 24402EB-01 EPA 300.0

REPORT OF LABORATORY ANALYSIS
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March 29, 2019

LIMS USE: FR - JOJU ABRAHAM
LIMS OBJECT ID: 2616037

2616037
Project:
Pace Project No.:

RE:

Joju Abraham
Georgia Power - Coal Combustion Residuals
2480 Maner Road
Atlanta, GA 30339

Plant Hammond

Dear Joju Abraham:
Enclosed are the analytical results for sample(s) received by the laboratory on March 13, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Betsy McDaniel
betsy.mcdaniel@pacelabs.com

Project Manager
(770)734-4200

Enclosures

cc: Whitney Law, Geosyntec Consultants
Noelia Muskus, Geosyntec Consultants
Lauren Petty, Southern Company Services, Inc.
Rebecca Thornton, Pace Analytical Atlanta

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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CERTIFICATIONS

Pace Project No.:
Project:

2616037
Plant Hammond

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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SAMPLE SUMMARY

Pace Project No.:
Project:

2616037
Plant Hammond

Lab ID Sample ID Matrix Date Collected Date Received

2616037001 HGWA-1 Water 03/12/19 14:31 03/13/19 14:00

2616037002 HGWA-2 Water 03/12/19 10:45 03/13/19 14:00

2616037003 HGWA-3 Water 03/12/19 10:00 03/13/19 14:00

2616037004 FB-01 Water 03/12/19 19:15 03/13/19 14:00

2616037005 EB-01 Water 03/12/19 19:50 03/13/19 14:00

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

2616037
Plant Hammond

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

2616037001 HGWA-1 EPA 9315 1 PASI-PALAL

EPA 9320 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

2616037002 HGWA-2 EPA 9315 1 PASI-PALAL

EPA 9320 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

2616037003 HGWA-3 EPA 9315 1 PASI-PALAL

EPA 9320 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

2616037004 FB-01 EPA 9315 1 PASI-PALAL

EPA 9320 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

2616037005 EB-01 EPA 9315 1 PASI-PALAL

EPA 9320 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200

Page 4 of 17



#=ARR#

ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

2616037
Plant Hammond

Sample: HGWA-1 Lab ID: 2616037001 Collected: 03/12/19 14:31 Received: 03/13/19 14:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection time on containers does not match COC; client was notified.Comments:

Method

PWS: Site ID: Sample Type:

Radium-226 0.263 ± 0.240   (0.452)
C:82% T:NA

pCi/L 03/25/19 08:34 13982-63-3EPA 9315

Radium-228 0.0637 ± 0.372   (0.848)
C:72% T:83%

pCi/L 03/26/19 12:54 15262-20-1EPA 9320

Total Radium 0.327 ± 0.612   (1.30) pCi/L 03/27/19 11:32 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

2616037
Plant Hammond

Sample: HGWA-2 Lab ID: 2616037002 Collected: 03/12/19 10:45 Received: 03/13/19 14:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection time on containers does not match COC; client was notified.Comments:

Method

PWS: Site ID: Sample Type:

Radium-226 0.228 ± 0.190   (0.332)
C:94% T:NA

pCi/L 03/25/19 08:34 13982-63-3EPA 9315

Radium-228 0.226 ± 0.318   (0.681)
C:74% T:89%

pCi/L 03/26/19 12:54 15262-20-1EPA 9320

Total Radium 0.454 ± 0.508   (1.01) pCi/L 03/27/19 11:32 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

2616037
Plant Hammond

Sample: HGWA-3 Lab ID: 2616037003 Collected: 03/12/19 10:00 Received: 03/13/19 14:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.387 ± 0.232   (0.327)
C:90% T:NA

pCi/L 03/25/19 08:33 13982-63-3EPA 9315

Radium-228 0.626 ± 0.376   (0.699)
C:78% T:84%

pCi/L 03/26/19 12:54 15262-20-1EPA 9320

Total Radium 1.01 ± 0.608   (1.03) pCi/L 03/27/19 11:32 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

2616037
Plant Hammond

Sample: FB-01 Lab ID: 2616037004 Collected: 03/12/19 19:15 Received: 03/13/19 14:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.248 ± 0.204   (0.334)
C:79% T:NA

pCi/L 03/25/19 08:34 13982-63-3EPA 9315

Radium-228 0.111 ± 0.352   (0.792)
C:76% T:82%

pCi/L 03/26/19 12:54 15262-20-1EPA 9320

Total Radium 0.359 ± 0.556   (1.13) pCi/L 03/27/19 11:32 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

2616037
Plant Hammond

Sample: EB-01 Lab ID: 2616037005 Collected: 03/12/19 19:50 Received: 03/13/19 14:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.160 ± 0.197   (0.405)
C:82% T:NA

pCi/L 03/25/19 08:31 13982-63-3EPA 9315

Radium-228 0.386 ± 0.383   (0.790)
C:76% T:78%

pCi/L 03/26/19 12:54 15262-20-1EPA 9320

Total Radium 0.546 ± 0.580   (1.20) pCi/L 03/27/19 11:32 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

2616037
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

334698
EPA 9315

EPA 9315
9315 Total Radium

Associated Lab Samples: 2616037001, 2616037002, 2616037003, 2616037004, 2616037005

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1628718

Associated Lab Samples: 2616037001, 2616037002, 2616037003, 2616037004, 2616037005

Matrix: Water

Analyzed

Radium-226 pCi/L 03/25/19 08:310.482 ± 0.254   (0.327) C:96% T:NA

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

2616037
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

334688
EPA 9320

EPA 9320
9320 Radium 228

Associated Lab Samples: 2616037001, 2616037002, 2616037003, 2616037004, 2616037005

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1628693

Associated Lab Samples: 2616037001, 2616037002, 2616037003, 2616037004, 2616037005

Matrix: Water

Analyzed

Radium-228 pCi/L 03/26/19 12:530.978 ± 0.447   (0.755) C:76% T:82%

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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QUALIFIERS

Pace Project No.:
Project:

2616037
Plant Hammond

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

2616037
Plant Hammond

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

2616037001 334698HGWA-1 EPA 9315
2616037002 334698HGWA-2 EPA 9315
2616037003 334698HGWA-3 EPA 9315
2616037004 334698FB-01 EPA 9315
2616037005 334698EB-01 EPA 9315

2616037001 334688HGWA-1 EPA 9320
2616037002 334688HGWA-2 EPA 9320
2616037003 334688HGWA-3 EPA 9320
2616037004 334688FB-01 EPA 9320
2616037005 334688EB-01 EPA 9320

2616037001 335714HGWA-1 Total Radium Calculation
2616037002 335714HGWA-2 Total Radium Calculation
2616037003 335714HGWA-3 Total Radium Calculation
2616037004 335714FB-01 Total Radium Calculation
2616037005 335714EB-01 Total Radium Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/29/2019 04:56 PM
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March 20, 2019

LIMS USE: FR - JOJU ABRAHAM
LIMS OBJECT ID: 2616039

2616039
Project:
Pace Project No.:

RE:

Joju Abraham
Georgia Power - Coal Combustion Residuals
2480 Maner Road
Atlanta, GA 30339

Plant Hammond

Dear Joju Abraham:
Enclosed are the analytical results for sample(s) received by the laboratory on March 13, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Betsy McDaniel
betsy.mcdaniel@pacelabs.com

Project Manager
(770)734-4200

Enclosures

cc: Whitney Law, Geosyntec Consultants
Noelia Muskus, Geosyntec Consultants
Lauren Petty, Southern Company Services, Inc.
Rebecca Thornton, Pace Analytical Atlanta

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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CERTIFICATIONS

Pace Project No.:
Project:

2616039
Plant Hammond

Atlanta Certification IDs
110 Technology Parkway Peachtree Corners, GA 30092
Florida DOH Certification #: E87315
Georgia DW Inorganics Certification #: 812
Georgia DW Microbiology Certification #: 812

North Carolina Certification #: 381
South Carolina Certification #: 98011001
Virginia Certification #: 460204

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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SAMPLE SUMMARY

Pace Project No.:
Project:

2616039
Plant Hammond

Lab ID Sample ID Matrix Date Collected Date Received

2616039001 HGWA-4 Water 03/11/19 18:11 03/13/19 14:00

2616039002 HGWA-5 Water 03/12/19 13:16 03/13/19 14:00

2616039003 HGWA-6 Water 03/12/19 13:00 03/13/19 14:00

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

2616039
Plant Hammond

Lab ID Sample ID Method
Analytes
ReportedAnalysts

2616039001 HGWA-4 EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1RLC

2616039002 HGWA-5 EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1RLC

2616039003 HGWA-6 EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1RLC

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

2616039
Plant Hammond

Sample: HGWA-4 Lab ID: 2616039001 Collected: 03/11/19 18:11 Received: 03/13/19 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/18/19 18:08 7440-36-003/15/19 12:410.0030 0.00078 1
Arsenic ND mg/L 03/18/19 18:08 7440-38-203/15/19 12:410.0050 0.00057 1
Barium 0.029 mg/L 03/18/19 18:08 7440-39-303/15/19 12:410.010 0.00078 1
Beryllium 0.000050J mg/L 03/18/19 18:08 7440-41-703/15/19 12:410.0030 0.000050 1
Cadmium ND mg/L 03/18/19 18:08 7440-43-903/15/19 12:410.0010 0.000093 1
Chromium ND mg/L 03/18/19 18:08 7440-47-303/15/19 12:410.010 0.0016 1
Cobalt ND mg/L 03/18/19 18:08 7440-48-403/15/19 12:410.010 0.00052 1
Lead ND mg/L 03/18/19 18:08 7439-92-103/15/19 12:410.0050 0.00027 1
Lithium ND mg/L 03/18/19 18:08 7439-93-203/15/19 12:410.050 0.00097 1
Molybdenum ND mg/L 03/18/19 18:08 7439-98-703/15/19 12:410.010 0.0019 1
Selenium ND mg/L 03/18/19 18:08 7782-49-203/15/19 12:410.010 0.0014 1
Thallium ND mg/L 03/18/19 18:08 7440-28-003/15/19 12:410.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/15/19 18:04 7439-97-603/15/19 12:100.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride 0.035J mg/L 03/18/19 22:15 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

2616039
Plant Hammond

Sample: HGWA-5 Lab ID: 2616039002 Collected: 03/12/19 13:16 Received: 03/13/19 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/18/19 18:14 7440-36-003/15/19 12:410.0030 0.00078 1
Arsenic ND mg/L 03/18/19 18:14 7440-38-203/15/19 12:410.0050 0.00057 1
Barium 0.050 mg/L 03/18/19 18:14 7440-39-303/15/19 12:410.010 0.00078 1
Beryllium ND mg/L 03/18/19 18:14 7440-41-703/15/19 12:410.0030 0.000050 1
Cadmium ND mg/L 03/18/19 18:14 7440-43-903/15/19 12:410.0010 0.000093 1
Chromium ND mg/L 03/18/19 18:14 7440-47-303/15/19 12:410.010 0.0016 1
Cobalt 0.00099J mg/L 03/18/19 18:14 7440-48-403/15/19 12:410.010 0.00052 1
Lead ND mg/L 03/18/19 18:14 7439-92-103/15/19 12:410.0050 0.00027 1
Lithium 0.0032J mg/L 03/18/19 18:14 7439-93-203/15/19 12:410.050 0.00097 1
Molybdenum ND mg/L 03/18/19 18:14 7439-98-703/15/19 12:410.010 0.0019 1
Selenium ND mg/L 03/18/19 18:14 7782-49-203/15/19 12:410.010 0.0014 1
Thallium ND mg/L 03/18/19 18:14 7440-28-003/15/19 12:410.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/15/19 18:06 7439-97-603/15/19 12:100.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride 0.079J mg/L 03/18/19 23:23 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:25 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

2616039
Plant Hammond

Sample: HGWA-6 Lab ID: 2616039003 Collected: 03/12/19 13:00 Received: 03/13/19 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/18/19 18:20 7440-36-003/15/19 12:410.0030 0.00078 1
Arsenic ND mg/L 03/18/19 18:20 7440-38-203/15/19 12:410.0050 0.00057 1
Barium 0.20 mg/L 03/18/19 18:20 7440-39-303/15/19 12:410.010 0.00078 1
Beryllium ND mg/L 03/18/19 18:20 7440-41-703/15/19 12:410.0030 0.000050 1
Cadmium ND mg/L 03/18/19 18:20 7440-43-903/15/19 12:410.0010 0.000093 1
Chromium ND mg/L 03/18/19 18:20 7440-47-303/15/19 12:410.010 0.0016 1
Cobalt ND mg/L 03/18/19 18:20 7440-48-403/15/19 12:410.010 0.00052 1
Lead ND mg/L 03/18/19 18:20 7439-92-103/15/19 12:410.0050 0.00027 1
Lithium 0.011J mg/L 03/18/19 18:20 7439-93-203/15/19 12:410.050 0.00097 1
Molybdenum ND mg/L 03/18/19 18:20 7439-98-703/15/19 12:410.010 0.0019 1
Selenium ND mg/L 03/18/19 18:20 7782-49-203/15/19 12:410.010 0.0014 1
Thallium ND mg/L 03/18/19 18:20 7440-28-003/15/19 12:410.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/15/19 18:09 7439-97-603/15/19 12:100.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride 0.061J mg/L 03/18/19 23:46 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:25 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

2616039
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

24380
EPA 7470A

EPA 7470A
7470 Mercury

Associated Lab Samples: 2616039001, 2616039002, 2616039003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 109357
Associated Lab Samples: 2616039001, 2616039002, 2616039003

Matrix: Water

AnalyzedMDL

Mercury mg/L ND 0.00050 03/15/19 17:120.000036

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

109358LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury mg/L 0.00250.0025 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

109378MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2615967001

109379

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury mg/L 0.0025 100 75-125102 3 200.0025ND 0.0025 0.0026

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:25 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

2616039
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

24384
EPA 3005A

EPA 6020B
6020B MET

Associated Lab Samples: 2616039001, 2616039002, 2616039003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 109374
Associated Lab Samples: 2616039001, 2616039002, 2616039003

Matrix: Water

AnalyzedMDL

Antimony mg/L ND 0.0030 03/18/19 17:340.00078
Arsenic mg/L 0.00071J 0.0050 03/18/19 17:340.00057
Barium mg/L ND 0.010 03/18/19 17:340.00078
Beryllium mg/L ND 0.0030 03/18/19 17:340.000050
Cadmium mg/L ND 0.0010 03/18/19 17:340.000093
Chromium mg/L ND 0.010 03/18/19 17:340.0016
Cobalt mg/L ND 0.010 03/18/19 17:340.00052
Lead mg/L ND 0.0050 03/18/19 17:340.00027
Lithium mg/L ND 0.050 03/18/19 17:340.00097
Molybdenum mg/L ND 0.010 03/18/19 17:340.0019
Selenium mg/L ND 0.010 03/18/19 17:340.0014
Thallium mg/L ND 0.0010 03/18/19 17:340.00014

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

109375LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony mg/L 0.110.1 109 80-120
Arsenic mg/L 0.100.1 104 80-120
Barium mg/L 0.100.1 102 80-120
Beryllium mg/L 0.110.1 108 80-120
Cadmium mg/L 0.110.1 105 80-120
Chromium mg/L 0.110.1 107 80-120
Cobalt mg/L 0.100.1 102 80-120
Lead mg/L 0.100.1 104 80-120
Lithium mg/L 0.110.1 107 80-120
Molybdenum mg/L 0.100.1 104 80-120
Selenium mg/L 0.100.1 105 80-120
Thallium mg/L 0.100.1 103 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

109376MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2616039003

109377

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony mg/L 0.1 106 75-125107 1 200.1ND 0.11 0.11
Arsenic mg/L 0.1 106 75-125103 3 200.1ND 0.11 0.10
Barium mg/L 0.1 95 75-125103 2 200.10.20 0.29 0.30
Beryllium mg/L 0.1 97 75-12594 3 200.1ND 0.097 0.094
Cadmium mg/L 0.1 104 75-125101 3 200.1ND 0.10 0.10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:25 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

2616039
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

109376MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2616039003

109377

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chromium mg/L 0.1 104 75-125103 1 200.1ND 0.10 0.10
Cobalt mg/L 0.1 101 75-12598 3 200.1ND 0.10 0.098
Lead mg/L 0.1 101 75-12595 5 200.1ND 0.10 0.096
Lithium mg/L 0.1 97 75-12591 5 200.10.011J 0.11 0.10
Molybdenum mg/L 0.1 103 75-125104 2 200.1ND 0.10 0.10
Selenium mg/L 0.1 106 75-125102 4 200.1ND 0.11 0.10
Thallium mg/L 0.1 100 75-12597 3 200.1ND 0.10 0.097

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:25 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

2616039
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

24522
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 2616039001, 2616039002, 2616039003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 110051
Associated Lab Samples: 2616039001, 2616039002, 2616039003

Matrix: Water

AnalyzedMDL

Fluoride mg/L ND 0.30 03/18/19 21:290.029

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

110052LABORATORY CONTROL SAMPLE:
LCSSpike

Fluoride mg/L 9.810 98 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

110053MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2616039001

110054

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Fluoride mg/L 10 102 90-110102 0 15100.035J 10.2 10.3

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

110055MATRIX SPIKE SAMPLE:
MSSpike

Result
2616039002

Fluoride mg/L 10.310 103 90-1100.079J

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:25 PM
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#=QL#

QUALIFIERS

Pace Project No.:
Project:

2616039
Plant Hammond

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:25 PM
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

2616039
Plant Hammond

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

2616039001 24384 24419HGWA-4 EPA 3005A EPA 6020B
2616039002 24384 24419HGWA-5 EPA 3005A EPA 6020B
2616039003 24384 24419HGWA-6 EPA 3005A EPA 6020B

2616039001 24380 24416HGWA-4 EPA 7470A EPA 7470A
2616039002 24380 24416HGWA-5 EPA 7470A EPA 7470A
2616039003 24380 24416HGWA-6 EPA 7470A EPA 7470A

2616039001 24522HGWA-4 EPA 300.0
2616039002 24522HGWA-5 EPA 300.0
2616039003 24522HGWA-6 EPA 300.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/20/2019 03:25 PM
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#=CL#

April 05, 2019

LIMS USE: FR - JOJU ABRAHAM
LIMS OBJECT ID: 2616040

2616040
Project:
Pace Project No.:

RE:

Joju Abraham
Georgia Power - Coal Combustion Residuals
2480 Maner Road
Atlanta, GA 30339

Plant Hammond

Dear Joju Abraham:
Enclosed are the analytical results for sample(s) received by the laboratory on March 13, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Betsy McDaniel
betsy.mcdaniel@pacelabs.com

Project Manager
(770)734-4200

Enclosures

cc: Whitney Law, Geosyntec Consultants
Noelia Muskus, Geosyntec Consultants
Lauren Petty, Southern Company Services, Inc.
Rebecca Thornton, Pace Analytical Atlanta

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

2616040
Plant Hammond

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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SAMPLE SUMMARY

Pace Project No.:
Project:

2616040
Plant Hammond

Lab ID Sample ID Matrix Date Collected Date Received

2616040001 HGWA-4 Water 03/11/19 18:11 03/13/19 14:00

2616040002 HGWA-5 Water 03/12/19 13:16 03/13/19 14:00

2616040003 HGWA-6 Water 03/12/19 13:00 03/13/19 14:00

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

2616040
Plant Hammond

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

2616040001 HGWA-4 EPA 9315 1 PASI-PALAL

EPA 9320 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

2616040002 HGWA-5 EPA 9315 1 PASI-PALAL

EPA 9320 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

2616040003 HGWA-6 EPA 9315 1 PASI-PALAL

EPA 9320 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

2616040
Plant Hammond

Sample: HGWA-4 Lab ID: 2616040001 Collected: 03/11/19 18:11 Received: 03/13/19 14:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection time on containers does not match COC; client was notified.Comments:

Method

PWS: Site ID: Sample Type:

Radium-226 0.244 ± 0.108   (0.147)
C:95% T:NA

pCi/L 03/26/19 20:59 13982-63-3EPA 9315

Radium-228 0.537 ± 0.392   (0.762)
C:70% T:87%

pCi/L 03/29/19 11:27 15262-20-1EPA 9320

Total Radium 0.781 ± 0.500   (0.909) pCi/L 04/02/19 13:33 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

2616040
Plant Hammond

Sample: HGWA-5 Lab ID: 2616040002 Collected: 03/12/19 13:16 Received: 03/13/19 14:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection time on containers does not match COC; client was notified.Comments:

Method

PWS: Site ID: Sample Type:

Radium-226 0.221 ± 0.187   (0.283)
C:92% T:NA

pCi/L 03/27/19 11:37 13982-63-3EPA 9315

Radium-228 0.612 ± 0.339   (0.590)
C:73% T:85%

pCi/L 03/29/19 11:28 15262-20-1EPA 9320

Total Radium 0.833 ± 0.526   (0.873) pCi/L 04/02/19 13:33 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

2616040
Plant Hammond

Sample: HGWA-6 Lab ID: 2616040003 Collected: 03/12/19 13:00 Received: 03/13/19 14:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.242 ± 0.237   (0.451)
C:91% T:NA

pCi/L 03/27/19 07:58 13982-63-3EPA 9315

Radium-228 0.740 ± 0.412   (0.731)
C:71% T:79%

pCi/L 03/29/19 11:27 15262-20-1EPA 9320

Total Radium 0.982 ± 0.649   (1.18) pCi/L 04/02/19 13:33 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

2616040
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

334703
EPA 9320

EPA 9320
9320 Radium 228

Associated Lab Samples: 2616040001, 2616040002, 2616040003

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1628726

Associated Lab Samples: 2616040001, 2616040002, 2616040003

Matrix: Water

Analyzed

Radium-228 pCi/L 03/29/19 11:270.496 ± 0.336   (0.636) C:77% T:84%

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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#=QCR#

QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

2616040
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

334701
EPA 9315

EPA 9315
9315 Total Radium

Associated Lab Samples: 2616040001, 2616040002, 2616040003

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1628722

Associated Lab Samples: 2616040001, 2616040002, 2616040003

Matrix: Water

Analyzed

Radium-226 pCi/L 03/27/19 08:170.317 ± 0.219   (0.286) C:97% T:NA

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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QUALIFIERS

Pace Project No.:
Project:

2616040
Plant Hammond

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

2616040
Plant Hammond

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

2616040001 334701HGWA-4 EPA 9315
2616040002 334701HGWA-5 EPA 9315
2616040003 334701HGWA-6 EPA 9315

2616040001 334703HGWA-4 EPA 9320
2616040002 334703HGWA-5 EPA 9320
2616040003 334703HGWA-6 EPA 9320

2616040001 336609HGWA-4 Total Radium Calculation
2616040002 336609HGWA-5 Total Radium Calculation
2616040003 336609HGWA-6 Total Radium Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 04/05/2019 12:47 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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March 25, 2019

LIMS USE: FR - JOJU ABRAHAM
LIMS OBJECT ID: 2616162

2616162
Project:
Pace Project No.:

RE:

Joju Abraham
Georgia Power - Coal Combustion Residuals
2480 Maner Road
Atlanta, GA 30339

Plant Hammond

Dear Joju Abraham:
Enclosed are the analytical results for sample(s) received by the laboratory on March 15, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Betsy McDaniel
betsy.mcdaniel@pacelabs.com

Project Manager
(770)734-4200

Enclosures

cc: Whitney Law, Geosyntec Consultants
Noelia Muskus, Geosyntec Consultants
Lauren Petty, Southern Company Services, Inc.
Rebecca Thornton, Pace Analytical Atlanta

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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CERTIFICATIONS

Pace Project No.:
Project:

2616162
Plant Hammond

Atlanta Certification IDs
110 Technology Parkway Peachtree Corners, GA 30092
Florida DOH Certification #: E87315
Georgia DW Inorganics Certification #: 812
Georgia DW Microbiology Certification #: 812

North Carolina Certification #: 381
South Carolina Certification #: 98011001
Virginia Certification #: 460204

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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SAMPLE SUMMARY

Pace Project No.:
Project:

2616162
Plant Hammond

Lab ID Sample ID Matrix Date Collected Date Received

2616162001 HGWC-15 Water 03/14/19 09:58 03/15/19 13:00

2616162002 FD-2 Water 03/14/19 00:00 03/15/19 13:00

2616162003 HGWC-18 Water 03/14/19 14:53 03/15/19 13:00

2616162004 MW-23D Water 03/14/19 16:42 03/15/19 13:00

2616162005 HGWC-14 Water 03/14/19 16:41 03/15/19 13:00

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

2616162
Plant Hammond

Lab ID Sample ID Method
Analytes
ReportedAnalysts

2616162001 HGWC-15 EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1MWB

2616162002 FD-2 EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1MWB

2616162003 HGWC-18 EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1MWB

2616162004 MW-23D EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1MWB

2616162005 HGWC-14 EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1MWB

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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ANALYTICAL RESULTS

Pace Project No.:
Project:

2616162
Plant Hammond

Sample: HGWC-15 Lab ID: 2616162001 Collected: 03/14/19 09:58 Received: 03/15/19 13:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/21/19 13:35 7440-36-003/19/19 12:140.0030 0.00078 1
Arsenic ND mg/L 03/21/19 13:35 7440-38-203/19/19 12:140.0050 0.00057 1
Barium 0.021 mg/L 03/21/19 13:35 7440-39-303/19/19 12:140.010 0.00078 1
Beryllium ND mg/L 03/21/19 13:35 7440-41-703/19/19 12:140.0030 0.000050 1
Cadmium 0.0024 mg/L 03/21/19 13:35 7440-43-903/19/19 12:140.0010 0.000093 1
Chromium ND mg/L 03/21/19 13:35 7440-47-303/19/19 12:140.010 0.0016 1
Cobalt 0.038 mg/L 03/21/19 13:35 7440-48-403/19/19 12:140.010 0.00052 1
Lead ND mg/L 03/21/19 13:35 7439-92-103/19/19 12:140.0050 0.00027 1
Lithium ND mg/L 03/21/19 13:35 7439-93-203/19/19 12:140.050 0.00097 1
Molybdenum ND mg/L 03/21/19 13:35 7439-98-703/19/19 12:140.010 0.0019 1
Selenium ND mg/L 03/21/19 13:35 7782-49-203/19/19 12:140.010 0.0014 1
Thallium ND mg/L 03/21/19 13:35 7440-28-003/19/19 12:140.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/19/19 16:39 7439-97-603/18/19 10:520.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride ND mg/L 03/22/19 02:16 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/25/2019 08:20 AM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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ANALYTICAL RESULTS

Pace Project No.:
Project:

2616162
Plant Hammond

Sample: FD-2 Lab ID: 2616162002 Collected: 03/14/19 00:00 Received: 03/15/19 13:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/21/19 13:41 7440-36-003/19/19 12:140.0030 0.00078 1
Arsenic ND mg/L 03/21/19 13:41 7440-38-203/19/19 12:140.0050 0.00057 1
Barium 0.021 mg/L 03/21/19 13:41 7440-39-303/19/19 12:140.010 0.00078 1
Beryllium 0.000063J mg/L 03/21/19 13:41 7440-41-703/19/19 12:140.0030 0.000050 1
Cadmium 0.0023 mg/L 03/21/19 13:41 7440-43-903/19/19 12:140.0010 0.000093 1
Chromium ND mg/L 03/21/19 13:41 7440-47-303/19/19 12:140.010 0.0016 1
Cobalt 0.040 mg/L 03/21/19 13:41 7440-48-403/19/19 12:140.010 0.00052 1
Lead ND mg/L 03/21/19 13:41 7439-92-103/19/19 12:140.0050 0.00027 1
Lithium 0.00099J mg/L 03/21/19 13:41 7439-93-203/19/19 12:140.050 0.00097 1
Molybdenum ND mg/L 03/21/19 13:41 7439-98-703/19/19 12:140.010 0.0019 1
Selenium ND mg/L 03/21/19 13:41 7782-49-203/19/19 12:140.010 0.0014 1
Thallium ND mg/L 03/21/19 13:41 7440-28-003/19/19 12:140.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/19/19 16:41 7439-97-603/18/19 10:520.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride ND mg/L 03/22/19 04:18 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/25/2019 08:20 AM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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ANALYTICAL RESULTS

Pace Project No.:
Project:

2616162
Plant Hammond

Sample: HGWC-18 Lab ID: 2616162003 Collected: 03/14/19 14:53 Received: 03/15/19 13:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/21/19 13:46 7440-36-003/19/19 12:140.0030 0.00078 1
Arsenic 0.0036J mg/L 03/21/19 13:46 7440-38-203/19/19 12:140.0050 0.00057 1
Barium 0.029 mg/L 03/21/19 13:46 7440-39-303/19/19 12:140.010 0.00078 1
Beryllium 0.0026J mg/L 03/21/19 13:46 7440-41-703/19/19 12:140.0030 0.000050 1
Cadmium 0.0019 mg/L 03/21/19 13:46 7440-43-903/19/19 12:140.0010 0.000093 1
Chromium ND mg/L 03/21/19 13:46 7440-47-303/19/19 12:140.010 0.0016 1
Cobalt 0.16 mg/L 03/21/19 13:46 7440-48-403/19/19 12:140.010 0.00052 1
Lead 0.0015J mg/L 03/21/19 13:46 7439-92-103/19/19 12:140.0050 0.00027 1
Lithium 0.011J mg/L 03/21/19 13:46 7439-93-203/19/19 12:140.050 0.00097 1
Molybdenum ND mg/L 03/21/19 13:46 7439-98-703/19/19 12:140.010 0.0019 1
Selenium 0.016 mg/L 03/21/19 13:46 7782-49-203/19/19 12:140.010 0.0014 1
Thallium ND mg/L 03/21/19 13:46 7440-28-003/19/19 12:140.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/19/19 16:44 7439-97-603/18/19 10:520.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride 0.88 mg/L 03/22/19 04:43 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/25/2019 08:20 AM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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ANALYTICAL RESULTS

Pace Project No.:
Project:

2616162
Plant Hammond

Sample: MW-23D Lab ID: 2616162004 Collected: 03/14/19 16:42 Received: 03/15/19 13:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/21/19 13:52 7440-36-003/19/19 12:140.0030 0.00078 1
Arsenic ND mg/L 03/21/19 13:52 7440-38-203/19/19 12:140.0050 0.00057 1
Barium 0.082 mg/L 03/21/19 13:52 7440-39-303/19/19 12:140.010 0.00078 1
Beryllium ND mg/L 03/21/19 13:52 7440-41-703/19/19 12:140.0030 0.000050 1
Cadmium ND mg/L 03/21/19 13:52 7440-43-903/19/19 12:140.0010 0.000093 1
Chromium ND mg/L 03/21/19 13:52 7440-47-303/19/19 12:140.010 0.0016 1
Cobalt 0.0013J mg/L 03/21/19 13:52 7440-48-403/19/19 12:140.010 0.00052 1
Lead ND mg/L 03/21/19 13:52 7439-92-103/19/19 12:140.0050 0.00027 1
Lithium 0.0028J mg/L 03/21/19 13:52 7439-93-203/19/19 12:140.050 0.00097 1
Molybdenum ND mg/L 03/21/19 13:52 7439-98-703/19/19 12:140.010 0.0019 1
Selenium ND mg/L 03/21/19 13:52 7782-49-203/19/19 12:140.010 0.0014 1
Thallium ND mg/L 03/21/19 13:52 7440-28-003/19/19 12:140.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/19/19 16:46 7439-97-603/18/19 10:520.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride ND mg/L 03/22/19 05:32 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/25/2019 08:20 AM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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ANALYTICAL RESULTS

Pace Project No.:
Project:

2616162
Plant Hammond

Sample: HGWC-14 Lab ID: 2616162005 Collected: 03/14/19 16:41 Received: 03/15/19 13:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/21/19 13:58 7440-36-003/19/19 12:140.0030 0.00078 1
Arsenic 0.0029J mg/L 03/21/19 13:58 7440-38-203/19/19 12:140.0050 0.00057 1
Barium 0.019 mg/L 03/21/19 13:58 7440-39-303/19/19 12:140.010 0.00078 1
Beryllium 0.00043J mg/L 03/21/19 13:58 7440-41-703/19/19 12:140.0030 0.000050 1
Cadmium ND mg/L 03/21/19 13:58 7440-43-903/19/19 12:140.0010 0.000093 1
Chromium ND mg/L 03/21/19 13:58 7440-47-303/19/19 12:140.010 0.0016 1
Cobalt 0.025 mg/L 03/21/19 13:58 7440-48-403/19/19 12:140.010 0.00052 1
Lead 0.0014J mg/L 03/21/19 13:58 7439-92-103/19/19 12:140.0050 0.00027 1
Lithium ND mg/L 03/21/19 13:58 7439-93-203/19/19 12:140.050 0.00097 1
Molybdenum ND mg/L 03/21/19 13:58 7439-98-703/19/19 12:140.010 0.0019 1
Selenium 0.0048J mg/L 03/21/19 13:58 7782-49-203/19/19 12:140.010 0.0014 1
Thallium 0.00028J mg/L 03/21/19 13:58 7440-28-003/19/19 12:140.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/19/19 16:49 7439-97-603/18/19 10:520.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride 0.24J mg/L 03/22/19 05:57 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/25/2019 08:20 AM

Pace Analytical Services, LLC
110 Technology Parkway
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QUALITY CONTROL DATA

Pace Project No.:
Project:

2616162
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

24464
EPA 7470A

EPA 7470A
7470 Mercury

Associated Lab Samples: 2616162001, 2616162002, 2616162003, 2616162004, 2616162005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 109864
Associated Lab Samples: 2616162001, 2616162002, 2616162003, 2616162004, 2616162005

Matrix: Water

AnalyzedMDL

Mercury mg/L ND 0.00050 03/19/19 14:390.000036

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

109865LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury mg/L 0.00260.0025 102 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

109866MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2616120001

109867

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury mg/L 0.0025 101 75-125102 1 200.0025ND 0.0025 0.0025

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/25/2019 08:20 AM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

2616162
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

24597
EPA 3005A

EPA 6020B
6020B MET

Associated Lab Samples: 2616162001, 2616162002, 2616162003, 2616162004, 2616162005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 110486
Associated Lab Samples: 2616162001, 2616162002, 2616162003, 2616162004, 2616162005

Matrix: Water

AnalyzedMDL

Antimony mg/L ND 0.0030 03/21/19 13:230.00078
Arsenic mg/L ND 0.0050 03/21/19 13:230.00057
Barium mg/L ND 0.010 03/21/19 13:230.00078
Beryllium mg/L ND 0.0030 03/21/19 13:230.000050
Cadmium mg/L ND 0.0010 03/21/19 13:230.000093
Chromium mg/L ND 0.010 03/21/19 13:230.0016
Cobalt mg/L ND 0.010 03/21/19 13:230.00052
Lead mg/L ND 0.0050 03/21/19 13:230.00027
Lithium mg/L ND 0.050 03/21/19 13:230.00097
Molybdenum mg/L ND 0.010 03/21/19 13:230.0019
Selenium mg/L ND 0.010 03/21/19 13:230.0014
Thallium mg/L ND 0.0010 03/21/19 13:230.00014

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

110487LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony mg/L 0.110.1 106 80-120
Arsenic mg/L 0.100.1 104 80-120
Barium mg/L 0.100.1 102 80-120
Beryllium mg/L 0.100.1 102 80-120
Cadmium mg/L 0.100.1 103 80-120
Chromium mg/L 0.110.1 106 80-120
Cobalt mg/L 0.100.1 102 80-120
Lead mg/L 0.100.1 101 80-120
Lithium mg/L 0.100.1 103 80-120
Molybdenum mg/L 0.110.1 106 80-120
Selenium mg/L 0.110.1 109 80-120
Thallium mg/L 0.100.1 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

110488MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2616179004

110489

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony mg/L 0.1 103 75-125102 1 200.1ND 0.10 0.10
Arsenic mg/L 0.1 100 75-12598 3 200.1ND 0.10 0.098
Barium mg/L 0.1 98 75-12598 0 200.10.010 0.11 0.11
Beryllium mg/L 0.1 97 75-12593 5 200.1ND 0.097 0.093
Cadmium mg/L 0.1 100 75-12597 3 200.10.00015J 0.10 0.097

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/25/2019 08:20 AM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

2616162
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

110488MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2616179004

110489

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chromium mg/L 0.1 98 75-125100 2 200.1ND 0.099 0.10
Cobalt mg/L 0.1 94 75-12594 0 200.1ND 0.094 0.094
Lead mg/L 0.1 97 75-12593 4 200.1ND 0.097 0.093
Lithium mg/L 0.1 98 75-12594 4 200.1ND 0.099 0.095
Molybdenum mg/L 0.1 103 75-125103 0 200.1ND 0.10 0.10
Selenium mg/L 0.1 98 75-12598 0 200.1ND 0.098 0.098
Thallium mg/L 0.1 97 75-12594 3 200.1ND 0.097 0.094

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Project No.:
Project:

2616162
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

24743
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 2616162001, 2616162002, 2616162003, 2616162004, 2616162005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 111327
Associated Lab Samples: 2616162001, 2616162002, 2616162003, 2616162004, 2616162005

Matrix: Water

AnalyzedMDL

Fluoride mg/L ND 0.30 03/21/19 21:460.029

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

111328LABORATORY CONTROL SAMPLE:
LCSSpike

Fluoride mg/L 10.410 104 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

111329MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2616160010

111330

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Fluoride mg/L M110 115 90-110112 2 1510ND 11.5 11.2

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

111331MATRIX SPIKE SAMPLE:
MSSpike

Result
2616160011

Fluoride mg/L 13.6 M110 120 90-1101.6

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

2616162
Plant Hammond

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/25/2019 08:20 AM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

2616162
Plant Hammond

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

2616162001 24597 24647HGWC-15 EPA 3005A EPA 6020B
2616162002 24597 24647FD-2 EPA 3005A EPA 6020B
2616162003 24597 24647HGWC-18 EPA 3005A EPA 6020B
2616162004 24597 24647MW-23D EPA 3005A EPA 6020B
2616162005 24597 24647HGWC-14 EPA 3005A EPA 6020B

2616162001 24464 24540HGWC-15 EPA 7470A EPA 7470A
2616162002 24464 24540FD-2 EPA 7470A EPA 7470A
2616162003 24464 24540HGWC-18 EPA 7470A EPA 7470A
2616162004 24464 24540MW-23D EPA 7470A EPA 7470A
2616162005 24464 24540HGWC-14 EPA 7470A EPA 7470A

2616162001 24743HGWC-15 EPA 300.0
2616162002 24743FD-2 EPA 300.0
2616162003 24743HGWC-18 EPA 300.0
2616162004 24743MW-23D EPA 300.0
2616162005 24743HGWC-14 EPA 300.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/25/2019 08:20 AM
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April 02, 2019

LIMS USE: FR - JOJU ABRAHAM
LIMS OBJECT ID: 2616170

2616170
Project:
Pace Project No.:

RE:

Joju Abraham
Georgia Power - Coal Combustion Residuals
2480 Maner Road
Atlanta, GA 30339

Plant Hammond

Dear Joju Abraham:
Enclosed are the analytical results for sample(s) received by the laboratory on March 15, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Betsy McDaniel
betsy.mcdaniel@pacelabs.com

Project Manager
(770)734-4200

Enclosures

cc: Whitney Law, Geosyntec Consultants
Noelia Muskus, Geosyntec Consultants
Lauren Petty, Southern Company Services, Inc.
Rebecca Thornton, Pace Analytical Atlanta

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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CERTIFICATIONS

Pace Project No.:
Project:

2616170
Plant Hammond

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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SAMPLE SUMMARY

Pace Project No.:
Project:

2616170
Plant Hammond

Lab ID Sample ID Matrix Date Collected Date Received

2616170001 HGWC-15 Water 03/14/19 09:58 03/15/19 13:00

2616170002 FD-2 Water 03/14/19 00:00 03/15/19 13:00

2616170003 HGWC-18 Water 03/14/19 14:53 03/15/19 13:00

2616170004 MW-23D Water 03/14/19 16:42 03/15/19 13:00

2616170005 HGWC-14 Water 03/14/19 16:41 03/15/19 13:00

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
110 Technology Parkway
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

2616170
Plant Hammond

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

2616170001 HGWC-15 EPA 9315 1 PASI-PALAL

EPA 9320 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PAJAL

2616170002 FD-2 EPA 9315 1 PASI-PALAL

EPA 9320 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PAJAL

2616170003 HGWC-18 EPA 9315 1 PASI-PALAL

EPA 9320 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PAJAL

2616170004 MW-23D EPA 9315 1 PASI-PALAL

EPA 9320 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

2616170005 HGWC-14 EPA 9315 1 PASI-PALAL

EPA 9320 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

2616170
Plant Hammond

Sample: HGWC-15 Lab ID: 2616170001 Collected: 03/14/19 09:58 Received: 03/15/19 13:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection time on containers does not match COC; client was notified.Comments:

Method

PWS: Site ID: Sample Type:

Radium-226 0.228 ± 0.111   (0.167)
C:97% T:NA

pCi/L 03/26/19 21:15 13982-63-3EPA 9315

Radium-228 0.234 ± 0.670   (1.49)
C:75% T:84%

pCi/L 03/27/19 19:43 15262-20-1EPA 9320

Total Radium 0.462 ± 0.781   (1.66) pCi/L 03/28/19 15:44 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

2616170
Plant Hammond

Sample: FD-2 Lab ID: 2616170002 Collected: 03/14/19 00:00 Received: 03/15/19 13:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection time on containers does not match COC; client was notified.Comments:

Method

PWS: Site ID: Sample Type:

Radium-226 0.151 ± 0.107   (0.183)
C:93% T:NA

pCi/L 03/26/19 21:15 13982-63-3EPA 9315

Radium-228 0.743 ± 0.749   (1.56)
C:71% T:83%

pCi/L 03/27/19 19:43 15262-20-1EPA 9320

Total Radium 0.894 ± 0.856   (1.74) pCi/L 03/28/19 15:44 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

2616170
Plant Hammond

Sample: HGWC-18 Lab ID: 2616170003 Collected: 03/14/19 14:53 Received: 03/15/19 13:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection time on containers does not match COC; client was notified.Comments:

Method

PWS: Site ID: Sample Type:

Radium-226 1.35 ± 0.284   (0.199)
C:92% T:NA

pCi/L 03/26/19 18:06 13982-63-3EPA 9315

Radium-228 0.0195 ± 0.711   (1.62)
C:75% T:87%

pCi/L 03/27/19 19:43 15262-20-1EPA 9320

Total Radium 1.37 ± 0.995   (1.82) pCi/L 03/28/19 15:44 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

2616170
Plant Hammond

Sample: MW-23D Lab ID: 2616170004 Collected: 03/14/19 16:42 Received: 03/15/19 13:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection time on containers does not match COC; client was notified.Comments:

Method

PWS: Site ID: Sample Type:

Radium-226 0.328 ± 0.145   (0.217)
C:92% T:NA

pCi/L 03/26/19 20:59 13982-63-3EPA 9315

Radium-228 0.544 ± 0.358   (0.673)
C:72% T:85%

pCi/L 03/29/19 11:27 15262-20-1EPA 9320

Total Radium 0.872 ± 0.503   (0.890) pCi/L 04/02/19 13:32 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

2616170
Plant Hammond

Sample: HGWC-14 Lab ID: 2616170005 Collected: 03/14/19 16:41 Received: 03/15/19 13:00 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• Sample collection time on containers does not match COC; client was notified.Comments:

Method

PWS: Site ID: Sample Type:

Radium-226 0.759 ± 0.189   (0.170)
C:93% T:NA

pCi/L 03/26/19 20:58 13982-63-3EPA 9315

Radium-228 0.742 ± 0.410   (0.742)
C:74% T:85%

pCi/L 03/29/19 11:27 15262-20-1EPA 9320

Total Radium 1.50 ± 0.599   (0.912) pCi/L 04/02/19 13:32 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

2616170
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

334699
EPA 9315

EPA 9315
9315 Total Radium

Associated Lab Samples: 2616170001, 2616170002, 2616170003

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1628719

Associated Lab Samples: 2616170001, 2616170002, 2616170003

Matrix: Water

Analyzed

Radium-226 pCi/L 03/27/19 09:280.248 ± 0.200   (0.320) C:97% T:NA

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

2616170
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

334703
EPA 9320

EPA 9320
9320 Radium 228

Associated Lab Samples: 2616170004, 2616170005

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1628726

Associated Lab Samples: 2616170004, 2616170005

Matrix: Water

Analyzed

Radium-228 pCi/L 03/29/19 11:270.496 ± 0.336   (0.636) C:77% T:84%

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

2616170
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

334690
EPA 9320

EPA 9320
9320 Radium 228

Associated Lab Samples: 2616170001, 2616170002, 2616170003

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1628696

Associated Lab Samples: 2616170001, 2616170002, 2616170003

Matrix: Water

Analyzed

Radium-228 pCi/L 03/27/19 16:140.646 ± 0.338   (0.565) C:74% T:86%

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

2616170
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

334701
EPA 9315

EPA 9315
9315 Total Radium

Associated Lab Samples: 2616170004, 2616170005

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1628722

Associated Lab Samples: 2616170004, 2616170005

Matrix: Water

Analyzed

Radium-226 pCi/L 03/27/19 08:170.317 ± 0.219   (0.286) C:97% T:NA

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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QUALIFIERS

Pace Project No.:
Project:

2616170
Plant Hammond

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

2616170
Plant Hammond

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

2616170001 334699HGWC-15 EPA 9315
2616170002 334699FD-2 EPA 9315
2616170003 334699HGWC-18 EPA 9315

2616170004 334701MW-23D EPA 9315
2616170005 334701HGWC-14 EPA 9315

2616170001 334690HGWC-15 EPA 9320
2616170002 334690FD-2 EPA 9320
2616170003 334690HGWC-18 EPA 9320

2616170004 334703MW-23D EPA 9320
2616170005 334703HGWC-14 EPA 9320

2616170001 335993HGWC-15 Total Radium Calculation
2616170002 335993FD-2 Total Radium Calculation
2616170003 335993HGWC-18 Total Radium Calculation

2616170004 336606MW-23D Total Radium Calculation
2616170005 336606HGWC-14 Total Radium Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 04/02/2019 05:08 PM
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March 26, 2019

LIMS USE: FR - JOJU ABRAHAM
LIMS OBJECT ID: 2616228

2616228
Project:
Pace Project No.:

RE:

Joju Abraham
Georgia Power - Coal Combustion Residuals
2480 Maner Road
Atlanta, GA 30339

Plant Hammond

Dear Joju Abraham:
Enclosed are the analytical results for sample(s) received by the laboratory on March 18, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Betsy McDaniel
betsy.mcdaniel@pacelabs.com

Project Manager
(770)734-4200

Enclosures

cc: Whitney Law, Geosyntec Consultants
Noelia Muskus, Geosyntec Consultants
Lauren Petty, Southern Company Services, Inc.
Rebecca Thornton, Pace Analytical Atlanta

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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CERTIFICATIONS

Pace Project No.:
Project:

2616228
Plant Hammond

Atlanta Certification IDs
110 Technology Parkway Peachtree Corners, GA 30092
Florida DOH Certification #: E87315
Georgia DW Inorganics Certification #: 812
Georgia DW Microbiology Certification #: 812

North Carolina Certification #: 381
South Carolina Certification #: 98011001
Virginia Certification #: 460204

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
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SAMPLE SUMMARY

Pace Project No.:
Project:

2616228
Plant Hammond

Lab ID Sample ID Matrix Date Collected Date Received

2616228001 MW-22 Water 03/15/19 08:56 03/18/19 12:00

2616228002 HGWC-16 Water 03/15/19 13:52 03/18/19 12:00

2616228003 MW-21D Water 03/15/19 11:56 03/18/19 12:00

2616228004 HGWC-17 Water 03/15/19 13:00 03/18/19 12:00

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
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Peachtree Corners, GA 30092
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

2616228
Plant Hammond

Lab ID Sample ID Method
Analytes
ReportedAnalysts

2616228001 MW-22 EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1RLC

2616228002 HGWC-16 EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1RLC

2616228003 MW-21D EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1RLC

2616228004 HGWC-17 EPA 6020B 12CSW

EPA 7470A 1DRB

EPA 300.0 1RLC

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

2616228
Plant Hammond

Sample: MW-22 Lab ID: 2616228001 Collected: 03/15/19 08:56 Received: 03/18/19 12:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/21/19 22:52 7440-36-003/20/19 14:340.0030 0.00078 1
Arsenic ND mg/L 03/21/19 22:52 7440-38-203/20/19 14:340.0050 0.00057 1
Barium 0.044 mg/L 03/21/19 22:52 7440-39-303/20/19 14:340.010 0.00078 1
Beryllium ND mg/L 03/21/19 22:52 7440-41-703/20/19 14:340.0030 0.000050 1
Cadmium 0.00082J mg/L 03/21/19 22:52 7440-43-903/20/19 14:340.0010 0.000093 1
Chromium ND mg/L 03/21/19 22:52 7440-47-303/20/19 14:340.010 0.0016 1
Cobalt 0.028 mg/L 03/21/19 22:52 7440-48-403/20/19 14:340.010 0.00052 1
Lead ND mg/L 03/21/19 22:52 7439-92-103/20/19 14:340.0050 0.00027 1
Lithium 0.0020J mg/L 03/21/19 22:52 7439-93-203/20/19 14:340.050 0.00097 1
Molybdenum ND mg/L 03/21/19 22:52 7439-98-703/20/19 14:340.010 0.0019 1
Selenium ND mg/L 03/21/19 22:52 7782-49-203/20/19 14:340.010 0.0014 1
Thallium ND mg/L 03/21/19 22:52 7440-28-003/20/19 14:340.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/25/19 12:56 7439-97-603/25/19 08:020.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride ND mg/L 03/24/19 16:04 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/26/2019 09:53 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200

Page 5 of 18



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

2616228
Plant Hammond

Sample: HGWC-16 Lab ID: 2616228002 Collected: 03/15/19 13:52 Received: 03/18/19 12:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/21/19 22:58 7440-36-003/20/19 14:340.0030 0.00078 1
Arsenic ND mg/L 03/21/19 22:58 7440-38-203/20/19 14:340.0050 0.00057 1
Barium 0.13 mg/L 03/21/19 22:58 7440-39-303/20/19 14:340.010 0.00078 1
Beryllium ND mg/L 03/21/19 22:58 7440-41-703/20/19 14:340.0030 0.000050 1
Cadmium ND mg/L 03/21/19 22:58 7440-43-903/20/19 14:340.0010 0.000093 1
Chromium ND mg/L 03/21/19 22:58 7440-47-303/20/19 14:340.010 0.0016 1
Cobalt ND mg/L 03/21/19 22:58 7440-48-403/20/19 14:340.010 0.00052 1
Lead ND mg/L 03/21/19 22:58 7439-92-103/20/19 14:340.0050 0.00027 1
Lithium 0.0041J mg/L 03/21/19 22:58 7439-93-203/20/19 14:340.050 0.00097 1
Molybdenum ND mg/L 03/21/19 22:58 7439-98-703/20/19 14:340.010 0.0019 1
Selenium ND mg/L 03/21/19 22:58 7782-49-203/20/19 14:340.010 0.0014 1
Thallium ND mg/L 03/21/19 22:58 7440-28-003/20/19 14:340.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/25/19 13:51 7439-97-603/25/19 08:020.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride ND mg/L 03/24/19 16:27 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/26/2019 09:53 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200

Page 6 of 18



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

2616228
Plant Hammond

Sample: MW-21D Lab ID: 2616228003 Collected: 03/15/19 11:56 Received: 03/18/19 12:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/21/19 23:04 7440-36-003/20/19 14:340.0030 0.00078 1
Arsenic ND mg/L 03/21/19 23:04 7440-38-203/20/19 14:340.0050 0.00057 1
Barium 0.090 mg/L 03/21/19 23:04 7440-39-303/20/19 14:340.010 0.00078 1
Beryllium ND mg/L 03/21/19 23:04 7440-41-703/20/19 14:340.0030 0.000050 1
Cadmium ND mg/L 03/21/19 23:04 7440-43-903/20/19 14:340.0010 0.000093 1
Chromium ND mg/L 03/21/19 23:04 7440-47-303/20/19 14:340.010 0.0016 1
Cobalt ND mg/L 03/21/19 23:04 7440-48-403/20/19 14:340.010 0.00052 1
Lead ND mg/L 03/21/19 23:04 7439-92-103/20/19 14:340.0050 0.00027 1
Lithium 0.025J mg/L 03/21/19 23:04 7439-93-203/20/19 14:340.050 0.00097 1
Molybdenum 0.045 mg/L 03/21/19 23:04 7439-98-703/20/19 14:340.010 0.0019 1
Selenium ND mg/L 03/21/19 23:04 7782-49-203/20/19 14:340.010 0.0014 1
Thallium ND mg/L 03/21/19 23:04 7440-28-003/20/19 14:340.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/25/19 13:53 7439-97-603/25/19 08:020.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride ND mg/L 03/24/19 16:50 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/26/2019 09:53 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

2616228
Plant Hammond

Sample: HGWC-17 Lab ID: 2616228004 Collected: 03/15/19 13:00 Received: 03/18/19 12:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 6020B  Preparation Method: EPA 3005A6020B MET ICPMS

Antimony ND mg/L 03/21/19 23:09 7440-36-003/20/19 14:340.0030 0.00078 1
Arsenic ND mg/L 03/21/19 23:09 7440-38-203/20/19 14:340.0050 0.00057 1
Barium 0.029 mg/L 03/21/19 23:09 7440-39-303/20/19 14:340.010 0.00078 1
Beryllium ND mg/L 03/21/19 23:09 7440-41-703/20/19 14:340.0030 0.000050 1
Cadmium ND mg/L 03/21/19 23:09 7440-43-903/20/19 14:340.0010 0.000093 1
Chromium ND mg/L 03/21/19 23:09 7440-47-303/20/19 14:340.010 0.0016 1
Cobalt 0.017 mg/L 03/21/19 23:09 7440-48-403/20/19 14:340.010 0.00052 1
Lead ND mg/L 03/21/19 23:09 7439-92-103/20/19 14:340.0050 0.00027 1
Lithium 0.0011J mg/L 03/21/19 23:09 7439-93-203/20/19 14:340.050 0.00097 1
Molybdenum ND mg/L 03/21/19 23:09 7439-98-703/20/19 14:340.010 0.0019 1
Selenium ND mg/L 03/21/19 23:09 7782-49-203/20/19 14:340.010 0.0014 1
Thallium ND mg/L 03/21/19 23:09 7440-28-003/20/19 14:340.0010 0.00014 1

Analytical Method: EPA 7470A  Preparation Method: EPA 7470A7470 Mercury

Mercury ND mg/L 03/25/19 13:56 7439-97-603/25/19 08:020.00050 0.000036 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Fluoride ND mg/L 03/24/19 17:12 16984-48-80.30 0.029 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/26/2019 09:53 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

2616228
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

24983
EPA 7470A

EPA 7470A
7470 Mercury

Associated Lab Samples: 2616228001, 2616228002, 2616228003, 2616228004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 112752
Associated Lab Samples: 2616228001, 2616228002, 2616228003, 2616228004

Matrix: Water

AnalyzedMDL

Mercury mg/L ND 0.00050 03/25/19 12:520.000036

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

112753LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury mg/L 0.00230.0025 94 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

112754MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2616228001

112755

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury mg/L 0.0025 92 75-12595 3 200.0025ND 0.0023 0.0024

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/26/2019 09:53 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200

Page 9 of 18



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

2616228
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

24707
EPA 3005A

EPA 6020B
6020B MET

Associated Lab Samples: 2616228001, 2616228002, 2616228003, 2616228004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 111121
Associated Lab Samples: 2616228001, 2616228002, 2616228003, 2616228004

Matrix: Water

AnalyzedMDL

Antimony mg/L ND 0.0030 03/21/19 19:090.00078
Arsenic mg/L ND 0.0050 03/21/19 19:090.00057
Barium mg/L ND 0.010 03/21/19 19:090.00078
Beryllium mg/L ND 0.0030 03/21/19 19:090.000050
Cadmium mg/L ND 0.0010 03/21/19 19:090.000093
Chromium mg/L ND 0.010 03/21/19 19:090.0016
Cobalt mg/L ND 0.010 03/21/19 19:090.00052
Lead mg/L ND 0.0050 03/21/19 19:090.00027
Lithium mg/L ND 0.050 03/21/19 19:090.00097
Molybdenum mg/L ND 0.010 03/21/19 19:090.0019
Selenium mg/L ND 0.010 03/21/19 19:090.0014
Thallium mg/L ND 0.0010 03/21/19 19:090.00014

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

111122LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony mg/L 0.110.1 107 80-120
Arsenic mg/L 0.100.1 104 80-120
Barium mg/L 0.100.1 103 80-120
Beryllium mg/L 0.0990.1 99 80-120
Cadmium mg/L 0.100.1 105 80-120
Chromium mg/L 0.110.1 106 80-120
Cobalt mg/L 0.100.1 100 80-120
Lead mg/L 0.100.1 101 80-120
Lithium mg/L 0.100.1 101 80-120
Molybdenum mg/L 0.110.1 108 80-120
Selenium mg/L 0.100.1 105 80-120
Thallium mg/L 0.100.1 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

111123MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2616193001

111124

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony mg/L 0.1 107 75-125106 2 200.1ND 0.11 0.11
Arsenic mg/L 0.1 103 75-125105 2 200.1ND 0.10 0.10
Barium mg/L 0.1 101 75-125100 1 200.10.028 0.13 0.13
Beryllium mg/L 0.1 100 75-12598 2 200.1ND 0.10 0.098
Cadmium mg/L 0.1 102 75-125103 1 200.1ND 0.10 0.10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/26/2019 09:53 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

2616228
Plant Hammond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

111123MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

2616193001

111124

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chromium mg/L 0.1 102 75-125102 1 200.1ND 0.10 0.10
Cobalt mg/L 0.1 97 75-12596 1 200.1ND 0.098 0.096
Lead mg/L 0.1 99 75-12599 0 200.1ND 0.099 0.099
Lithium mg/L 0.1 101 75-125100 1 200.1ND 0.10 0.10
Molybdenum mg/L 0.1 107 75-125105 1 200.1ND 0.11 0.11
Selenium mg/L 0.1 105 75-125103 2 200.1ND 0.10 0.10
Thallium mg/L 0.1 99 75-12598 1 200.1ND 0.099 0.098

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/26/2019 09:53 PM

Pace Analytical Services, LLC
110 Technology Parkway

Peachtree Corners, GA 30092
(770)734-4200
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