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This Addendum to the Baseline Water Quality Technical Memorandum (Baseline TM; AECOM, April 

2013)) summarizes and interprets the additional cation, anion, and isotope hydrogeochemical data for 

groundwater data collected April 9 and 10, 2013.  These data were collected to validate the Baseline TM 

conclusions that 1) little to no communication exists between the water table (WT) and deeper water-

bearing zones beneath the Opaline Claystone (OC) at the Pinewood Landfill (the Site), 2) that landfill 

leachate is not affecting groundwater in aquifer units below the OC, and 3) the use of indicator 

parameters, such as chloride and TDS, is appropriate for the detection monitoring program in place of the 

larger analytical suite historically used at the Site.  

INTRODUCTION 

Major ion and isotopic water data were collected from six wells screened above the OC, Section 1 French 

drain discharge, surface water west of the Site, and two leachate locations for comparison with data from 

groundwater in water-bearing zones underlying the OC.  The purpose of the comparison is to evaluate 

possible hydrogeologic connection between groundwater above and below the OC.  These data can be 

used to assist in establishing an optimal monitoring program by aiding in defining groundwater flow paths 

and providing information about flow rates and baseline hydrogeochemistry in each monitoring zone. 

As described in the Baseline TM, groundwater was previously collected from five aquifer zones 

underlying the OC:  Transitional Lang Syne (TLS) including the TLS paleo-channel, Secondary Sawdust 

Landing (SSDL), Primary Sawdust Landing (PSDL), Upper Black Creek-A (UBC-A), and Upper Black 

Creek-B (UBC-B).  These are collectively referred to as aquifer zones below the OC in this addendum.  

The hydrostratigraphy underlying the Site is illustrated on Figure 1 of the Baseline TM.  Figure 1 of this 

addendum shows sample locations.  The shallow groundwater samples from the Water Table (WT) zone 

wells, the surface water sample (SW1) from Lake Marion, and the French drain sample (FD1) were 

collected by AECOM personnel.  Leachate samples were collected by Sumter Transport Company 

personnel as follows: 

1. One leachate grab sample from Landfill Section I (Leachate 1) was collected at the header in the 

central tank farm (CTF).  

2. Leachate aliquot samples from Landfill Section IIa/b were collected from each individual sump, 

composited or blended, and then one composite sample was collected from the blended leachate 

mixture (Leachate IIa/b). 

Five of the groundwater samples (WT015, WT027, WT030, WT038, and WT040) were collected using a 

micropurge method and peristaltic pump.  A disposable bailer was used to purge well WT033 because 

the water level was too low to be pumped with a peristaltic pump.  The sample was collected after 

allowing time for settling; however, turbidity was still greater than 1000 nephelometric turbidity units (ntu), 

compared to 2.9 to 17.3 at other sampled locations.  Field parameters were collected at sampled 

locations (Table 1) and field notes and forms are presented in Attachment A. 
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Analytical results for major cations (calcium [Ca], magnesium [Mg], potassium [K], sodium [Na]), major 

anions (bicarbonate/carbonate [HCO3/CO3], chloride [Cl], and sulfate [SO4]), and isotopes 

[deuterium/hydrogen isotope ratios (D/H), oxygen-18/oxygen-16 isotope ratios  (18O/16O), and tritium] 

are provided in Table 2 and Table 3, respectively.   

This Addendum to the Baseline TM summarizes the data collected during April 2013 and provides 

conclusions.  To streamline review of the most pertinent information, the findings are presented first, 

followed by descriptions of the analytical data and data evaluation.  These findings incorporate 

information and findings presented in the Baseline TM along with additional findings based on the April 

2013 data. 

FINDINGS 

1. Based on major ions, groundwater from the WT wells varies in major ion type (Ca-SO4, Ca-HCO3, 

Na-Cl, Na/Mg-Cl/HCO3).  This indicates that groundwater is not present as a continuous aquifer 

in the WT zone. 

2. Of the water samples collected, only one WT well,  WT027, had the same water type (Ca-

HCO3/CO3) as uniformly observed in groundwater samples collected from aquifer zones below 

the OC.     

3. Major ions in leachate samples are sodium and chloride; chloride is present in large 

concentrations (10,000 and 16,000 milligrams per liter [mg/L]).  Chloride travels with groundwater 

so the impact of leachate would be evident from the presence of chloride in a water sample.  

However, concentrations of chloride in shallow groundwater are similar to or less than those in 

the surface water sample, indicating a lack of impact from leachate. 

4. Calculated total dissolved solids1 (TDS) in leachate samples are much higher than TDS in 

shallow groundwater, surface water, French drain samples, and groundwater sampled below the 

OC.  This indicates a lack of impact from leachate.   

5. Two WT zone groundwater samples (WT015 and WT030) on the west side of the Site and the 

sample from the French drain discharge (FD1) had Ca-SO4 type water and higher TDS 

concentrations compared to other groundwater samples.  The source of this distinct water, 

although unknown, is not associated with leachate.  The distinct ion type, along with TDS, 

indicates a lack of groundwater communication through the OC.  

6. Background tritium values in rain typically range from approximately 4 to 8 tritium units (TU).  

Isotopic results showed tritium values in groundwater at the Site beneath the OC were all <1 TU, 

while tritium values in WT wells ranged from 4.8 to 8.1 TU. Tritium in the French drain sample 

was 6.58 TU and 6.85 TU in the surface water.  Tritium in the leachate samples was 25.3 TU for 

Leachate I and 363 TU for Leachate IIa/b.  Because there is no detectable tritium below the OC, 

these results confirm the conclusions from the major ion results that indicate little to no 
                                                 
1 Total dissolved solids are calculated by summing the major ion concentrations, after dividing alkalinity 
(bicarbonate and carbonate) by two to account for presence as a gas. 
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communication exists between the WT and deeper water-bearing zones beneath the OC at the 

Site.    

7. Isotopic ratio D/H and 18O/16O results reflect natural or anthropogenic hydraulic processes, with 

no apparent effect from landfill leachate seen in groundwater above or below the OC. 

8. Together, the results from the major ion and isotopic analyses indicate that leachate has not 

impacted groundwater present above or below the OC in the wells sampled during this study.    

RECOMMENDATIONS FOR FUTURE STUDIES AND EVALUATIONS 

1. Reduce the current analytical parameter list and focus future monitoring on indicator constituents, 

such as chloride, TDS, and 1,4-dioxane2.   

2. Utilize information from the baseline groundwater quality investigation along with that from the 

hydrogeologic evaluation to update the Conceptual Site Model and define sampling locations.   

GROUNDWATER PARAMETERS, MAJOR ION ANALYSIS, AND GRAPHIC EVALUATION 

Table 1 lists field parameter measurements for the shallow groundwater, surface water, and French drain 

water3.  Also included are the minimum, maximum, and average values for parameters collected from 

aquifer zones below the OC.  Due to the change in sampling methods, purge volumes were smaller and 

turbidities were less than the average for the previous sampling event, with the exception of groundwater 

at WT033 where a bailer was used to collect the sample.  Shallow groundwater pH values were mostly 

less than those for samples from the deeper aquifer zones.  With the exception of samples from WT033, 

WT040, and SW1, specific conductivities were higher than the average value for samples from the 

deeper aquifer zones.  Two shallow groundwater samples (WT015 and WT030) and French drain 

discharge had higher specific conductivities than measured in groundwater samples from the deeper 

aquifer zones.  Dissolved oxygen and oxidation-reduction potential (ORP) measurements indicate 

oxidizing conditions exist in shallow groundwater, except at well WT027.   

Major ion analysis was performed by Shealy Environmental Services, Inc., West Columbia, South 

Carolina.  Cations were analyzed by inductively coupled plasma – atomic emission spectrometry (Method 

6010C), alkalinity by titration (Method 2320B), and chloride and sulfate by ion chromatography (Method 

300.0).  Laboratory data packages are included in Attachment B and quality assurance/quality control 

(QA/QC) information is provided in Attachment C.  Charge balance for major ions was calculated as part 

of the QA/QC process (See Attachment C).    

                                                 
2 As previously discussed in the Baseline Water Quality Technical Memorandum (AECOM, April 2013) 
and the 2010 Pinewood Site Improvement Projects, Pinewood, South Carolina, Volume 3 – Report of 
Project 3 Element 2:  Review, Enhancement and Optimization of Environmental Monitoring Systems.  
AECOM, March 2011.  
3 Field parameters were not reported for leachate water. 
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Results for major ion analysis are provided in Table 2.  The Piper diagram (Figure 2) and Stiff diagrams 

(Figure 3 and Figure 4) were prepared using major ion compositions to evaluate the differences in water 

type throughout the water column.  These diagrams are helpful to visually distinguish major ion 

composition of water from different samples.  Stiff diagrams on Figure 3 are provided using the same 

scale for all samples to facilitate comparison.  Stiff diagrams on Figure 4 use different scales to facilitate 

comparison of diagram shapes, and thus, dominant ions. 

As indicated by the Piper diagram, shallow groundwater samples (light blue symbols) include a large 

range of water types in contrast to water in the aquifer zones below the OC, which is uniformly calcium-

bicarbonate/carbonate type.  The Stiff diagrams for shallow groundwater indicate variations in TDS as 

well as water types, compared to water in the aquifer zones below the OC that are indistinguishable in 

shape and size at the scale used.   

The Ca-SO4 dominated water type at wells WT015 and WT030 closely resembles that of the French 

Drain water sample (Figure 2).  TDS for these samples is higher than for other groundwater samples.  

The source of this water is not known; however, it is distinct from Na-Cl type leachate water, so does not 

appear to be impacted by leachate.  Leachate composition and TDS are readily differentiated by the 

distinctive shape and much larger size of the Stiff diagrams (Figure 3).  Water at wells WT015 and 

WT030, on the west side of the Site, are also distinct in type and TDS from water in the aquifer zones 

below the OC, indicating a lack of groundwater communication through the OC in this area.   

As expected, TDS is low for the surface water sample (SW1) but even lower for shallow water samples 

WT033 and WT040.  Ion balance is poor for these samples, likely because the concentrations are within 

or close to the expected error for the method (see Attachment C).  Therefore, there is uncertainty about 

the major ion type of these samples. In any case, the low TDS indicates a lack of impact by leachate. 

ISOTOPE ANALYSIS AND EVALUATION 

Isotope analysis was performed by Isotech Laboratories, Inc., Champaign, Illinois.  Cavity ring-down 

spectroscopy was used for analysis of18O/16OandD/H, and tritium was analyzed by radiometric 

measurement.  Results for isotope analyses are provided in Table 3.  Laboratory data are presented in 

Attachment B and QA/QC information is provided in Attachment C. 

Table 3 shows that tritium was detected at concentrations indicative of recent rain (4 to 8 TU) in all WT 

zone samples, in contrast to the previous work (AECOM, April 2013) which did not detect tritium in any 

wells screened below the OC.  In addition, samples of the French drain, surface water, and leachate 

contained measurable concentrations of tritium.  Thus, either no tritium containing groundwater has 

migrated from the shallow groundwater wells through the OC to the underlying groundwater, or since 

tritium has a half life of approximately 12.5 years, any water reaching the OC from the overlying shallow 

groundwater must either: 1) have taken 25-40 years to infiltrate; 2) or been diluted by a factor of 10.  The 
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results show that the OC is acting as an effective barrier to prevent any significant migration of leachate 

to groundwater below the OC on a time scale of 25-40 years.   

Figure 5a shows the D and 18O results for all samples except the leachate.  The WT well results plot 

along the expected lines for rain or river water (subject to some evaporation after infiltration), but are 

slightly more negative than samples from the deeper locations, suggesting that the water infiltrating to the 

WT wells may primarily be recharged during cooler months because cooler temperatures produce 

isotopically depleted (lighter) rain (Clark and Fritz, 19974).  The sample from the French drain is very 

similar in composition to the shallow groundwater samples, and the sample of surface water shows the 

effects of evaporation.  

Figure 5b plots the same data as previously discussed for Figure 5a, but includes the leachate samples 

along with the Global Meteoric Water Line for comparison.  The leachate samples are unique from any 

other samples collected at the landfill, and do not suggest a natural origin.  The leachate samples may 

represent water resulting from an industrial process, which would also agree with the tritium values that 

are higher than present day natural background levels.  Regardless of the origin of the leachate, the 

results indicate no mixing of leachate with groundwater at detectable levels. 

Figure 6 shows plots of the D and 18O results versus screen midpoint elevation for samples from 

groundwater monitoring wells.  In general, the shallow WT wells exhibit results that are isotopically slightly 

lighter than deeper wells, and more similar to deeper wells to the west of the paleo-channel than other 

deeper wells.   

  

                                                 
4 Clark, I. and P. Fritz, 1997.  Environmental Isotopes in Hydrogeology, Lewis Publishers, New York, 328 
pgs. 
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Figure 1

FIGURE 1
SAMPLE LOCATION MAP

PINEWOOD LANDFILL
PINEWOOD, SOUTH CAROLINA

PROJECT NO. DRAWN BY: DATE:
60271027 MLS 6/3/2013

0 400 800200
Feet

³

L:\Projects\60271027\9.0 Cadd\GIS\60271027_006 Sample Location Map.mxd
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Groundwater Sample Location for
Elemental Analysis - September 2012MW021
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Sample Location for Isotopes and
Major ions - April 2013WT033

Groundwater Sample Location for
Isotopes and Major Ions - September 2012MW010

Surface Water Sample Location (Approximate)U

French Drain 1 Discharge Sample
Location (Approximate)E

SOURCE
Basemap layers and data provided by Kestrel on December 18, 2012.

NOTES
1. Monitoring Wells MW001, MW081T, MW082S, MW130P and UBC023
were abandoned on May 15, 2002.
2. Sample Leachate I was collected from Section I at the header in the
Central Tank Farm.
3. Sample Leachate IIa/b was collected from Sections IIA and IIB.
An aliquot was collected from each individual sump and these aliquots
were composited to create sample Leachate II a/b.
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Figure 2
Piper Diagram

September 2012 and April 2013 Data

Note:
Sample locations are color coded by aquifer zone
/ sample type  as follows:

Light Blue - Water Table
Green - Transitional Lang Syne (TLS)
Dark Blue - Secondary Sawdust Landing (SSDL)
Red - Primary Sawdust Landing (PSDL)
Brown - Upper Black Creek-A (UBC-A)
Dark Brown - Upper Black Creek-B (UBC-B)
Gray - Leachate
Magenta - French Drain
Dark Teal - Surface Water



Figure 3
Stiff Diagrams - Uniform Scale for All Samples

September 2012 and April 2013
(Page 1 of 5)
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Figure 4
Stiff Diagrams - Different Scales for Sample Groups

September 2012 and Apriil 2013
(Page 1 of 9)
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Figure 5
δD Versus δ18O – Pinewood by Aquifer Unit

Notes:
GMWL – Global Meteoric Water Line
LMWL – Local Meteoric Water Line
RMWL – River Meteoric Water Line

Pinewood Landfill
Pinewood, South Carolina
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Error bars represent general analytical measurements uncertainty (one standard deviation)
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Figure 6
D and 18O Versus Screen 

Midpoint Elevation 

Pinewood Landfill
Pinewood, South Carolina
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Notes:
1. Symbol shape and color for each aquifer unit corresponds to symbols/colors in Figure 5; open

square is within channel on east side.
2. The vertical Datum at the Site is a Site-specific datum that is 1.9 feet higher than the North 

American Vertical Datum of 1988 (NAVD88).
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Table 1
Field Parameters Collected During Sampling

Pinewood Landfill
Pinewood, South Carolina

Sample 
Identification

Formation/
Location

Volume 
Purged 

(gallons)

Water 
Temperature 

oC 

pH
SpC 

(mmhos/cm)
ORP 
(mV)

Dissolved 
Oxygen 
(mg/L)

Turbidity 
(ntu)

FD1
French Drain 

Discharge -- 17.36 4.78 0.62 282.3 8.86 3.99
SW1 Surface Water -- 22.59 5.99 0.084 50.4 6.41 10.67

WT015 Water Table 1.75 17.26 3.31 2.49 444.1 2.38 9.22
WT027 Water Table 2.2 17.03 6.16 0.43 -23.7 0.52 13.87
WT030 Water Table 1.4 16.33 4.86 1.22 44.7 5.2 3.96
WT033 Water Table 2.75 19.04 4.25 0.085 363.4 6.61 >1000
WT038 Water Table 1.6 18.28 5.65 0.31 243.9 5.65 6.6
WT040 Water Table 1.6 18.36 4.51 0.09 321.7 3.63 2.88

Minimum -- 3.0 19.36 6.00 0.031 -- -- 0
Maximum -- 153 24.65 10.88 0.488 -- -- 218
Average -- 49.1 20.82 6.99 0.184 -- -- 17

Notes:
-- = data not collected
> = greater than
oC = degrees Celsius
mV = milliVolts
mg/L = milligrams per liter
ntu = nephelometric turbidity units
SpC mmhos/cm = specific conductivity as millimhos per centimeter

Groundwater from Aquifer Zones below Opaline Claystone

Shallow Groundwater above Opaline Claystone
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Table 2
Summary of Major Ion Analysis

Pinewood Landfill
Pinewood, South Carolina

Sample ID WT015 WT027 WT030 WT033 WT038 WT040 Leachate 1 Leachate II ab FD1 SW1
Date Collected 04/10/13 04/10/13 04/09/13 04/10/13 04/10/13 04/10/13 04/10/13 04/10/13 04/10/13 04/10/13
Laboratory ID OD10100-002 OD10100-003 OD10100-001 OD10100-010 OD10100-005 OD10100-004 OD10100-007 OD10100-008 OD10100-006 OD10100-009

Cations by USEPA Method 6010C (mg/L)
Calcium 220 34 210 2.7 J// 56 2.3 J// 1500 980 110 7.8
Magnesium 54 7.5 30 3.2 J// 5.6 < 5 410 370 13 2.7 J//
Potassium 4.5 J// 6.2 15 2.2 J// 1.9 J// 2.4 J// 820 1400 4.5 J// 2.9 J//
Sodium 6.4 24 27 6.2 3.7 J// 13 2200 7600 6.5 9.1
Alkalinity by USEPA Method SM2320B (mg/L)
Alkalinity < 10 S/M/m 170 8.4 J// < 10 39 4 J// < 10 4100 9.2 J// 7.8 J//
Bicarbonate Alkalinity < 10 170 8.4 J// < 10 39 4 J// < 10 4100 9.2 J// 7.8 J//
Carbonate Alkalinity < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Anions by USEPA Method 300 (mg/L)
Chloride 4.2 3.2 6.1 4.6 3.3 8.8 10000 16000 4.7 8.2
Sulfate 2600 14 680 0.48 J// 120 0.86 J// 2900 2800 340 15

Notes:
mg/L = milligrams per liter
USEPA - United States Environmental Protection Agency
Bold and shading indicate detected concentrations.
J = Estimated Value
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Table 3
Summary of Isotopic Analysis

Pinewood Landfill
Pinewood, South Carolina

Well Identification Sample Source δD δ18O Tritium
VSMOW VSMOW TU

FD1 French Drain I -22.8 -4.32 6.58 +/- 0.19
SW1 Surface Water -18.1 -2.9 6.85 +/- 0.20

WT015 Water Table GW -25.8 -4.48 6.38 +/- 0.20
WT027 Water Table GW -22.9 -4.28 8.07 +/- 0.22
WT030 Water Table GW -20.3 -3.97 7.80 +/- 0.19
WT033 Water Table GW -25.6 -4.58 5.07 +/- 0.19
WT038 Water Table GW -23.7 -4.38 7.12 +/- 0.21
WT040 Water Table GW -24.8 -4.43 4.78 +/- 0.19

Leachate I Section I Leachate -84.2 -8.57 25.3 +/- 3.6
Leachate II ab Section II Leachate -81.9 -7.75 363 +/- 7.0

Notes:

Tritium measured in tritium units (TU).

δD = ratio of deuterium to hydrogen; measured relative to Vienna Standard Mean Ocean Water (VSMOW)
δ18O = ratio of oxygen-18 to osygen-16; measured relative to Vienna Standard Mean Ocean Water (VSMOW)
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SHEALY ENVIRONMENTAL SERVICES, INC.
Report of Analysis

Earth Tech / AECOM10 Patewood DriveBuilding 6, Suite 500Greenville, SC  29615Attention: Doria Cullom

OD10100Lot Number:
60271027.3Project Number:
PinewoodProject Name:

04/23/2013Date Completed:

Nisreen Saikaly
Project Manager

*OD10100*

 

This report shall not be reproduced, except in its entirety, without the written approval of Shealy Environmental Services, Inc.
The following non-paginated documents are considered part of this report: Chain of Custody Record and Sample Receipt Checklist.
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SHEALY ENVIRONMENTAL SERVICES, INC.

Case NarrativeEarth Tech / AECOM
Lot Number: OD10100

  SC DHEC No: 32010 NC DENR No: 329   NELAC No: E87653

This Report of Analysis contains the analytical result(s) for the sample(s) listed on the Sample Summary following this Case Narrative.  The sample 
receiving date is documented in the header information associated with each sample.
All results listed in this report relate only to the samples that are contained within this report.
Sample receipt, sample analysis, and data review have been performed in accordance with the most current approved NELAC standards, the Shealy Environmental Services, Inc. ("Shealy") Quality Assurance Management Plan (QAMP), standard operating procedures (SOPs), and Shealy 
policies. Any exceptions to the NELAC standards, the QAMP, SOPs or policies are qualified on the results page or discussed below.
If you have any questions regarding this report please contact the Shealy Project Manager listed on the cover page.

Alkalinity
The MS/MSD recoveries in batch 18807 were outside acceptance criteria.  All other QA/QC criteria for the batch were within acceptance criteria 
and method control limits.  The MS/MSD recovery results are attributed to matrix interference. The associated sample results were reported and no corrective action was required.
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SHEALY ENVIRONMENTAL SERVICES, INC.
Sample SummaryEarth Tech / AECOM
Lot Number: OD10100

 

Sample Number Sample ID Matrix Date Sampled Date Received
001 04/09/2013 1648WT030 Aqueous 04/10/2013
002 04/10/2013 0724WT015 Aqueous 04/10/2013
003 04/10/2013 0852WT027 Aqueous 04/10/2013
004 04/10/2013 1010WT040 Aqueous 04/10/2013
005 04/10/2013 1125WT038 Aqueous 04/10/2013
006 04/10/2013 1240FD1 Aqueous 04/10/2013
007 04/10/2013 1338Leachate 1 Aqueous 04/10/2013
008 04/10/2013 1345Leachate II ab Aqueous 04/10/2013
009 04/10/2013 1500SW1 Aqueous 04/10/2013
010 04/10/2013 1535WT033 Aqueous 04/10/2013

(10 samples)
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SHEALY ENVIRONMENTAL SERVICES, INC.
Executive SummaryEarth Tech / AECOM

Lot Number: OD10100

 

Sample Sample ID Matrix Parameter Method Result Q Units Page
001 WT030 Aqueous Alkalinity SM 2320B- 8.4 J mg/L 6
001 WT030 Aqueous Bicarbonate Alkalinity SM 2320B- 8.4 J mg/L 6
001 WT030 Aqueous Chloride 300.0 6.1 mg/L 6
001 WT030 Aqueous Sulfate 300.0 680 mg/L 6
001 WT030 Aqueous Calcium 6010C 210 mg/L 7
001 WT030 Aqueous Magnesium 6010C 30 mg/L 7
001 WT030 Aqueous Potassium 6010C 15 mg/L 7
001 WT030 Aqueous Sodium 6010C 27 mg/L 7
002 WT015 Aqueous Chloride 300.0 4.2 mg/L 8
002 WT015 Aqueous Sulfate 300.0 2600 mg/L 8
002 WT015 Aqueous Calcium 6010C 220 mg/L 9
002 WT015 Aqueous Magnesium 6010C 54 mg/L 9
002 WT015 Aqueous Potassium 6010C 4.5 J mg/L 9
002 WT015 Aqueous Sodium 6010C 6.4 mg/L 9
003 WT027 Aqueous Alkalinity SM 2320B- 170 mg/L 10
003 WT027 Aqueous Bicarbonate Alkalinity SM 2320B- 170 mg/L 10
003 WT027 Aqueous Chloride 300.0 3.2 mg/L 10
003 WT027 Aqueous Sulfate 300.0 14 mg/L 10
003 WT027 Aqueous Calcium 6010C 34 mg/L 11
003 WT027 Aqueous Magnesium 6010C 7.5 mg/L 11
003 WT027 Aqueous Potassium 6010C 6.2 mg/L 11
003 WT027 Aqueous Sodium 6010C 24 mg/L 11
004 WT040 Aqueous Alkalinity SM 2320B- 4.0 J mg/L 12
004 WT040 Aqueous Bicarbonate Alkalinity SM 2320B- 4.0 J mg/L 12
004 WT040 Aqueous Chloride 300.0 8.8 mg/L 12
004 WT040 Aqueous Sulfate 300.0 0.86 J mg/L 12
004 WT040 Aqueous Calcium 6010C 2.3 J mg/L 13
004 WT040 Aqueous Potassium 6010C 2.4 J mg/L 13
004 WT040 Aqueous Sodium 6010C 13 mg/L 13
005 WT038 Aqueous Alkalinity SM 2320B- 39 mg/L 14
005 WT038 Aqueous Bicarbonate Alkalinity SM 2320B- 39 mg/L 14
005 WT038 Aqueous Chloride 300.0 3.3 mg/L 14
005 WT038 Aqueous Sulfate 300.0 120 mg/L 14
005 WT038 Aqueous Calcium 6010C 56 mg/L 15
005 WT038 Aqueous Magnesium 6010C 5.6 mg/L 15
005 WT038 Aqueous Potassium 6010C 1.9 J mg/L 15
005 WT038 Aqueous Sodium 6010C 3.7 J mg/L 15
006 FD1 Aqueous Alkalinity SM 2320B- 9.2 J mg/L 16
006 FD1 Aqueous Bicarbonate Alkalinity SM 2320B- 9.2 J mg/L 16
006 FD1 Aqueous Chloride 300.0 4.7 mg/L 16
006 FD1 Aqueous Sulfate 300.0 340 mg/L 16
006 FD1 Aqueous Calcium 6010C 110 mg/L 17
006 FD1 Aqueous Magnesium 6010C 13 mg/L 17
006 FD1 Aqueous Potassium 6010C 4.5 J mg/L 17
006 FD1 Aqueous Sodium 6010C 6.5 mg/L 17
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Executive Summary (Continued)
Lot Number: OD10100

Sample Sample ID Matrix Parameter Method Result Q Units Page
007 Leachate 1 Aqueous Chloride 300.0 10000 mg/L 18
007 Leachate 1 Aqueous Sulfate 300.0 2900 mg/L 18
007 Leachate 1 Aqueous Calcium 6010C 1500 mg/L 19
007 Leachate 1 Aqueous Magnesium 6010C 410 mg/L 19
007 Leachate 1 Aqueous Potassium 6010C 820 mg/L 19
007 Leachate 1 Aqueous Sodium 6010C 2200 mg/L 19
008 Leachate II ab Aqueous Alkalinity SM 2320B- 4100 mg/L 20
008 Leachate II ab Aqueous Bicarbonate Alkalinity SM 2320B- 4100 mg/L 20
008 Leachate II ab Aqueous Chloride 300.0 16000 mg/L 20
008 Leachate II ab Aqueous Sulfate 300.0 2800 mg/L 20
008 Leachate II ab Aqueous Calcium 6010C 980 mg/L 21
008 Leachate II ab Aqueous Magnesium 6010C 370 mg/L 21
008 Leachate II ab Aqueous Potassium 6010C 1400 mg/L 21
008 Leachate II ab Aqueous Sodium 6010C 7600 mg/L 21
009 SW1 Aqueous Alkalinity SM 2320B- 7.8 J mg/L 22
009 SW1 Aqueous Bicarbonate Alkalinity SM 2320B- 7.8 J mg/L 22
009 SW1 Aqueous Chloride 300.0 8.2 mg/L 22
009 SW1 Aqueous Sulfate 300.0 15 mg/L 22
009 SW1 Aqueous Calcium 6010C 7.8 mg/L 23
009 SW1 Aqueous Magnesium 6010C 2.7 J mg/L 23
009 SW1 Aqueous Potassium 6010C 2.9 J mg/L 23
009 SW1 Aqueous Sodium 6010C 9.1 mg/L 23
010 WT033 Aqueous Chloride 300.0 4.6 mg/L 24
010 WT033 Aqueous Sulfate 300.0 0.48 J mg/L 24
010 WT033 Aqueous Calcium 6010C 2.7 J mg/L 25
010 WT033 Aqueous Magnesium 6010C 3.2 J mg/L 25
010 WT033 Aqueous Potassium 6010C 2.2 J mg/L 25
010 WT033 Aqueous Sodium 6010C 6.2 mg/L 25
(73 detections)
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
WT030

OD10100-001
04/09/2013 1648
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Alkalinity) SM 2320B-2011 1 04/20/2013 1901 KMB 18807
1 (Bicarbonate ) SM 2320B- 1 04/20/2013 1901 KMB
1 (Carbonate Al) SM 2320B- 1 04/20/2013 1901 KMB
1 (Chloride) 300.0 1 04/20/2013 0417 SMH 18855
1 (Sulfate) 300.0 25 04/22/2013 2257 SMH 18940

AnalyticalCASParameter Number Method Result Q PQL Units RunMDL
Alkalinity SM 2320B-20 8.4 J 1mg/L3.910
Bicarbonate Alkalinity SM 2320B-20 8.4 J 1mg/L3.910
Carbonate Alkalinity SM 2320B-20 ND 1mg/L3.910
Chloride 300.0 6.1 1mg/L0.111.0
Sulfate 300.0 680 1mg/L6.925

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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ICP-AES
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
WT030

OD10100-001
04/09/2013 1648
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 3005A 6010C 1 04/17/2013 0207 CDF 04/12/2013 1135 18070
AnalyticalCASParameter Number Method Result Q PQL Units RunMDL

Calcium 7440-70-2 6010C 210 1mg/L1.05.0
Magnesium 7439-95-4 6010C 30 1mg/L1.25.0
Potassium 7440-09-7 6010C 15 1mg/L1.15.0
Sodium 7440-23-5 6010C 27 1mg/L1.25.0

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
WT015

OD10100-002
04/10/2013 0724
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Alkalinity) SM 2320B-2011 1 04/20/2013 1904 KMB 18807
1 (Bicarbonate ) SM 2320B- 1 04/20/2013 1904 KMB
1 (Carbonate Al) SM 2320B- 1 04/20/2013 1904 KMB
1 (Chloride) 300.0 1 04/20/2013 0441 SMH 18855
1 (Sulfate) 300.0 100 04/23/2013 0009 SMH 18940

AnalyticalCASParameter Number Method Result Q PQL Units RunMDL
Alkalinity SM 2320B-20 ND S 1mg/L3.910
Bicarbonate Alkalinity SM 2320B-20 ND 1mg/L3.910
Carbonate Alkalinity SM 2320B-20 ND 1mg/L3.910
Chloride 300.0 4.2 1mg/L0.111.0
Sulfate 300.0 2600 1mg/L28100

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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ICP-AES
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
WT015

OD10100-002
04/10/2013 0724
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 3005A 6010C 1 04/17/2013 0230 CDF 04/12/2013 1135 18070
AnalyticalCASParameter Number Method Result Q PQL Units RunMDL

Calcium 7440-70-2 6010C 220 1mg/L1.05.0
Magnesium 7439-95-4 6010C 54 1mg/L1.25.0
Potassium 7440-09-7 6010C 4.5 J 1mg/L1.15.0
Sodium 7440-23-5 6010C 6.4 1mg/L1.25.0

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure

Page: 9 of 64106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc. Level 1 Report v2.1    



Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
WT027

OD10100-003
04/10/2013 0852
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Alkalinity) SM 2320B-2011 1 04/20/2013 1927 KMB 18807
1 (Bicarbonate ) SM 2320B- 1 04/20/2013 1927 KMB
1 (Carbonate Al) SM 2320B- 1 04/20/2013 1927 KMB
1 (Chloride) 300.0 1 04/20/2013 0554 SMH 18855
1 (Sulfate) 300.0 1 04/20/2013 0554 SMH 18858

AnalyticalCASParameter Number Method Result Q PQL Units RunMDL
Alkalinity SM 2320B-20 170 1mg/L3.910
Bicarbonate Alkalinity SM 2320B-20 170 1mg/L3.910
Carbonate Alkalinity SM 2320B-20 ND 1mg/L3.910
Chloride 300.0 3.2 1mg/L0.111.0
Sulfate 300.0 14 1mg/L0.281.0

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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ICP-AES
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
WT027

OD10100-003
04/10/2013 0852
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 3005A 6010C 1 04/15/2013 2123 CDF 04/12/2013 1135 18070
AnalyticalCASParameter Number Method Result Q PQL Units RunMDL

Calcium 7440-70-2 6010C 34 1mg/L1.05.0
Magnesium 7439-95-4 6010C 7.5 1mg/L1.25.0
Potassium 7440-09-7 6010C 6.2 1mg/L1.15.0
Sodium 7440-23-5 6010C 24 1mg/L1.25.0

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
WT040

OD10100-004
04/10/2013 1010
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Alkalinity) SM 2320B-2011 1 04/20/2013 1937 KMB 18807
1 (Bicarbonate ) SM 2320B- 1 04/20/2013 1937 KMB
1 (Carbonate Al) SM 2320B- 1 04/20/2013 1937 KMB
1 (Chloride) 300.0 1 04/20/2013 0618 SMH 18855
1 (Sulfate) 300.0 1 04/20/2013 0618 SMH 18858

AnalyticalCASParameter Number Method Result Q PQL Units RunMDL
Alkalinity SM 2320B-20 4.0 J 1mg/L3.910
Bicarbonate Alkalinity SM 2320B-20 4.0 J 1mg/L3.910
Carbonate Alkalinity SM 2320B-20 ND 1mg/L3.910
Chloride 300.0 8.8 1mg/L0.111.0
Sulfate 300.0 0.86 J 1mg/L0.281.0

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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ICP-AES
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
WT040

OD10100-004
04/10/2013 1010
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 3005A 6010C 1 04/15/2013 2130 CDF 04/12/2013 1135 18070
AnalyticalCASParameter Number Method Result Q PQL Units RunMDL

Calcium 7440-70-2 6010C 2.3 J 1mg/L1.05.0
Magnesium 7439-95-4 6010C ND 1mg/L1.25.0
Potassium 7440-09-7 6010C 2.4 J 1mg/L1.15.0
Sodium 7440-23-5 6010C 13 1mg/L1.25.0

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
WT038

OD10100-005
04/10/2013 1125
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Alkalinity) SM 2320B-2011 1 04/20/2013 1942 KMB 18807
1 (Bicarbonate ) SM 2320B- 1 04/20/2013 1942 KMB
1 (Carbonate Al) SM 2320B- 1 04/20/2013 1942 KMB
1 (Chloride) 300.0 1 04/20/2013 0730 SMH 18855
1 (Sulfate) 300.0 5 04/23/2013 0033 SMH 18940

AnalyticalCASParameter Number Method Result Q PQL Units RunMDL
Alkalinity SM 2320B-20 39 1mg/L3.910
Bicarbonate Alkalinity SM 2320B-20 39 1mg/L3.910
Carbonate Alkalinity SM 2320B-20 ND 1mg/L3.910
Chloride 300.0 3.3 1mg/L0.111.0
Sulfate 300.0 120 1mg/L1.45.0

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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ICP-AES
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
WT038

OD10100-005
04/10/2013 1125
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 3005A 6010C 1 04/15/2013 2134 CDF 04/12/2013 1135 18070
AnalyticalCASParameter Number Method Result Q PQL Units RunMDL

Calcium 7440-70-2 6010C 56 1mg/L1.05.0
Magnesium 7439-95-4 6010C 5.6 1mg/L1.25.0
Potassium 7440-09-7 6010C 1.9 J 1mg/L1.15.0
Sodium 7440-23-5 6010C 3.7 J 1mg/L1.25.0

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
FD1

OD10100-006
04/10/2013 1240
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Alkalinity) SM 2320B-2011 1 04/20/2013 1948 KMB 18807
1 (Bicarbonate ) SM 2320B- 1 04/20/2013 1948 KMB
1 (Carbonate Al) SM 2320B- 1 04/20/2013 1948 KMB
1 (Chloride) 300.0 1 04/20/2013 0931 SMH 18857
1 (Sulfate) 300.0 10 04/23/2013 0057 SMH 18940

AnalyticalCASParameter Number Method Result Q PQL Units RunMDL
Alkalinity SM 2320B-20 9.2 J 1mg/L3.910
Bicarbonate Alkalinity SM 2320B-20 9.2 J 1mg/L3.910
Carbonate Alkalinity SM 2320B-20 ND 1mg/L3.910
Chloride 300.0 4.7 1mg/L0.111.0
Sulfate 300.0 340 1mg/L2.810

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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ICP-AES
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
FD1

OD10100-006
04/10/2013 1240
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 3005A 6010C 1 04/15/2013 2138 CDF 04/12/2013 1135 18070
AnalyticalCASParameter Number Method Result Q PQL Units RunMDL

Calcium 7440-70-2 6010C 110 1mg/L1.05.0
Magnesium 7439-95-4 6010C 13 1mg/L1.25.0
Potassium 7440-09-7 6010C 4.5 J 1mg/L1.15.0
Sodium 7440-23-5 6010C 6.5 1mg/L1.25.0

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
Leachate 1

OD10100-007
04/10/2013 1338
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Alkalinity) SM 2320B-2011 1 04/20/2013 2006 KMB 18807
1 (Bicarbonate ) SM 2320B- 1 04/20/2013 2006 KMB
1 (Carbonate Al) SM 2320B- 1 04/20/2013 2006 KMB
1 (Chloride) 300.0 500 04/22/2013 2208 SMH 18937
1 (Sulfate) 300.0 100 04/20/2013 1043 SMH 18859

AnalyticalCASParameter Number Method Result Q PQL Units RunMDL
Alkalinity SM 2320B-20 ND 1mg/L3.910
Bicarbonate Alkalinity SM 2320B-20 ND 1mg/L3.910
Carbonate Alkalinity SM 2320B-20 ND 1mg/L3.910
Chloride 300.0 10000 1mg/L55500
Sulfate 300.0 2900 1mg/L28100

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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ICP-AES
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
Leachate 1

OD10100-007
04/10/2013 1338
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 3005A 6010C 25 04/17/2013 0234 CDF 04/12/2013 1135 18070
AnalyticalCASParameter Number Method Result Q PQL Units RunMDL

Calcium 7440-70-2 6010C 1500 1mg/L25130
Magnesium 7439-95-4 6010C 410 1mg/L30130
Potassium 7440-09-7 6010C 820 1mg/L27130
Sodium 7440-23-5 6010C 2200 1mg/L29130

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
Leachate II ab

OD10100-008
04/10/2013 1345
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Alkalinity) SM 2320B-2011 1 04/22/2013 1330 KMB 18889
1 (Bicarbonate ) SM 2320B- 1 04/22/2013 1330 KMB
1 (Carbonate Al) SM 2320B- 1 04/22/2013 1330 KMB
1 (Chloride) 300.0 500 04/22/2013 2232 SMH 18937
1 (Sulfate) 300.0 100 04/20/2013 1107 SMH 18859

AnalyticalCASParameter Number Method Result Q PQL Units RunMDL
Alkalinity SM 2320B-20 4100 1mg/L3.910
Bicarbonate Alkalinity SM 2320B-20 4100 1mg/L3.910
Carbonate Alkalinity SM 2320B-20 ND 1mg/L3.910
Chloride 300.0 16000 1mg/L55500
Sulfate 300.0 2800 1mg/L28100

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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ICP-AES
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
Leachate II ab

OD10100-008
04/10/2013 1345
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 3005A 6010C 25 04/17/2013 0238 CDF 04/12/2013 1135 18070
AnalyticalCASParameter Number Method Result Q PQL Units RunMDL

Calcium 7440-70-2 6010C 980 1mg/L25130
Magnesium 7439-95-4 6010C 370 1mg/L30130
Potassium 7440-09-7 6010C 1400 1mg/L27130
Sodium 7440-23-5 6010C 7600 1mg/L29130

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
SW1

OD10100-009
04/10/2013 1500
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Alkalinity) SM 2320B-2011 1 04/20/2013 2042 KMB 18807
1 (Bicarbonate ) SM 2320B- 1 04/20/2013 2042 KMB
1 (Carbonate Al) SM 2320B- 1 04/20/2013 2042 KMB
1 (Chloride) 300.0 1 04/20/2013 1131 SMH 18857
1 (Sulfate) 300.0 1 04/20/2013 1131 SMH 18859

AnalyticalCASParameter Number Method Result Q PQL Units RunMDL
Alkalinity SM 2320B-20 7.8 J 1mg/L3.910
Bicarbonate Alkalinity SM 2320B-20 7.8 J 1mg/L3.910
Carbonate Alkalinity SM 2320B-20 ND 1mg/L3.910
Chloride 300.0 8.2 1mg/L0.111.0
Sulfate 300.0 15 1mg/L0.281.0

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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ICP-AES
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
SW1

OD10100-009
04/10/2013 1500
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 3005A 6010C 1 04/15/2013 2158 CDF 04/12/2013 1135 18070
2 3005A 6010C 1 04/17/2013 0241 CDF 04/12/2013 1135 18070

AnalyticalCASParameter Number Method Result Q PQL Units RunMDL
Calcium 7440-70-2 6010C 7.8 1mg/L1.05.0
Magnesium 7439-95-4 6010C 2.7 J 2mg/L1.25.0
Potassium 7440-09-7 6010C 2.9 J 1mg/L1.15.0
Sodium 7440-23-5 6010C 9.1 1mg/L1.25.0

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
WT033

OD10100-010
04/10/2013 1535
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Alkalinity) SM 2320B-2011 1 04/20/2013 2046 KMB 18807
1 (Bicarbonate ) SM 2320B- 1 04/20/2013 2046 KMB
1 (Carbonate Al) SM 2320B- 1 04/20/2013 2046 KMB
1 (Chloride) 300.0 1 04/20/2013 1155 SMH 18857
1 (Sulfate) 300.0 1 04/20/2013 1155 SMH 18859

AnalyticalCASParameter Number Method Result Q PQL Units RunMDL
Alkalinity SM 2320B-20 ND 1mg/L3.910
Bicarbonate Alkalinity SM 2320B-20 ND 1mg/L3.910
Carbonate Alkalinity SM 2320B-20 ND 1mg/L3.910
Chloride 300.0 4.6 1mg/L0.111.0
Sulfate 300.0 0.48 J 1mg/L0.281.0

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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ICP-AES
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Earth Tech / AECOM
WT033

OD10100-010
04/10/2013 1535
04/10/2013

Aqueous

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 3005A 6010C 1 04/15/2013 2202 CDF 04/12/2013 1135 18070
2 3005A 6010C 1 04/17/2013 0245 CDF 04/12/2013 1135 18070

AnalyticalCASParameter Number Method Result Q PQL Units RunMDL
Calcium 7440-70-2 6010C 2.7 J 1mg/L1.05.0
Magnesium 7439-95-4 6010C 3.2 J 2mg/L1.25.0
Potassium 7440-09-7 6010C 2.2 J 1mg/L1.15.0
Sodium 7440-23-5 6010C 6.2 1mg/L1.25.0

J = Estimated result < PQL and > MDL
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range

P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

N = Recovery is out of criteria_
H = Out of holding time Q = Surrogate failure

L = LCS/LCSD failure
S = MS/MSD failure
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QC Summary

Page: 26 of 64106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc. Level 1 Report v2.1    



Inorganic non-metals - MB
Batch:

Sample ID: OQ18807-001
18807

Analytical Method: SM 2320B-2011
Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Alkalinity ND 04/20/2013 201910 3.9 mg/L1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCS
Batch:

Sample ID: OQ18807-002
18807

Analytical Method: SM 2320B-2011
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(mg/L) (mg/L)

Alkalinity 99 04/20/2013 202599100 90-1101

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCSD
Batch:

Sample ID: OQ18807-003
18807

Analytical Method: SM 2320B-2011
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(mg/L) (mg/L)

Alkalinity 110 04/20/2013 2031105100 90-1106.5 201

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - MS
Batch:

Sample ID: OD10100-002MS
18807

Analytical Method: SM 2320B-2011
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec Limit

Sample Amount Dil(mg/L) (mg/L) (mg/L)
Alkalinity ND 04/20/2013 1906N 0.00100 70-130ND 1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - MSD
Batch:

Sample ID: OD10100-002MD
18807

Analytical Method: SM 2320B-2011
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD Limit

Sample Amount Dil(mg/L) (mg/L) (mg/L)
Alkalinity ND 04/20/2013 1909N 0.00100 70-1300.00 20ND 1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - MB
Batch:

Sample ID: OQ18855-001
18855

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Chloride ND 04/19/2013 19511.0 0.11 mg/L1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCS
Batch:

Sample ID: OQ18855-002
18855

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(mg/L) (mg/L)

Chloride 20 04/19/2013 20159820 90-1101

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCSD
Batch:

Sample ID: OQ18855-003
18855

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(mg/L) (mg/L)

Chloride 20 04/19/2013 20399820 90-1100.42 201

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - MS
Batch:

Sample ID: OD10100-004MS
18855

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec Limit

Sample Amount Dil(mg/L) (mg/L) (mg/L)
Chloride 28 04/20/2013 06429720 90-1108.8 1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - MSD
Batch:

Sample ID: OD10100-004MD
18855

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD Limit

Sample Amount Dil(mg/L) (mg/L) (mg/L)
Chloride 28 04/20/2013 07069720 90-1100.078 208.8 1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - MB
Batch:

Sample ID: OQ18857-001
18857

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Chloride ND 04/20/2013 08181.0 0.11 mg/L1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCS
Batch:

Sample ID: OQ18857-002
18857

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(mg/L) (mg/L)

Chloride 20 04/20/2013 08439820 90-1101

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCSD
Batch:

Sample ID: OQ18857-003
18857

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(mg/L) (mg/L)

Chloride 20 04/20/2013 09079820 90-1100.11 201

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - MS
Batch:

Sample ID: OD10100-006MS
18857

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec Limit

Sample Amount Dil(mg/L) (mg/L) (mg/L)
Chloride 24 04/20/2013 09559920 90-1104.7 1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - MSD
Batch:

Sample ID: OD10100-006MD
18857

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD Limit

Sample Amount Dil(mg/L) (mg/L) (mg/L)
Chloride 24 04/20/2013 10199720 90-1101.6 204.7 1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - MB
Batch:

Sample ID: OQ18858-001
18858

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Sulfate ND 04/19/2013 19511.0 0.28 mg/L1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCS
Batch:

Sample ID: OQ18858-002
18858

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(mg/L) (mg/L)

Sulfate 20 04/19/2013 201510020 90-1101

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCSD
Batch:

Sample ID: OQ18858-003
18858

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(mg/L) (mg/L)

Sulfate 20 04/19/2013 203910020 90-1100.32 201

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - MS
Batch:

Sample ID: OD10100-004MS
18858

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec Limit

Sample Amount Dil(mg/L) (mg/L) (mg/L)
Sulfate 21 04/20/2013 064210020 90-1100.86 1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - MSD
Batch:

Sample ID: OD10100-004MD
18858

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD Limit

Sample Amount Dil(mg/L) (mg/L) (mg/L)
Sulfate 21 04/20/2013 07069920 90-1101.4 200.86 1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - MB
Batch:

Sample ID: OQ18859-001
18859

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Sulfate ND 04/20/2013 08181.0 0.28 mg/L1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCS
Batch:

Sample ID: OQ18859-002
18859

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(mg/L) (mg/L)

Sulfate 20 04/20/2013 08439820 90-1101

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCSD
Batch:

Sample ID: OQ18859-003
18859

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(mg/L) (mg/L)

Sulfate 20 04/20/2013 09079820 90-1100.44 201

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - MB
Batch:

Sample ID: OQ18889-001
18889

Analytical Method: SM 2320B-2011
Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Alkalinity ND 04/22/2013 133010 3.9 mg/L1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCS
Batch:

Sample ID: OQ18889-002
18889

Analytical Method: SM 2320B-2011
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(mg/L) (mg/L)

Alkalinity 1000 04/22/2013 13301001000 90-1101

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCSD
Batch:

Sample ID: OQ18889-003
18889

Analytical Method: SM 2320B-2011
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(mg/L) (mg/L)

Alkalinity 1100 04/22/2013 13301091000 90-1108.3 201

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - MB
Batch:

Sample ID: OQ18937-001
18937

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Chloride ND 04/22/2013 18551.0 0.11 mg/L1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCS
Batch:

Sample ID: OQ18937-002
18937

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(mg/L) (mg/L)

Chloride 20 04/22/2013 192010120 90-1101

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCSD
Batch:

Sample ID: OQ18937-003
18937

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(mg/L) (mg/L)

Chloride 20 04/22/2013 194410120 90-1100.13 201

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - MB
Batch:

Sample ID: OQ18940-001
18940

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Sulfate ND 04/22/2013 18551.0 0.28 mg/L1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCS
Batch:

Sample ID: OQ18940-002
18940

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(mg/L) (mg/L)

Sulfate 21 04/22/2013 192010320 90-1101

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Inorganic non-metals - LCSD
Batch:

Sample ID: OQ18940-003
18940

Analytical Method: 300.0
Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(mg/L) (mg/L)

Sulfate 21 04/22/2013 194410320 90-1100.58 201

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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ICP-AES - MB
Batch: Prep Method:

Prep Date:
Sample ID: OQ18070-001

18070 3005A
04/12/2013  1135Analytical Method: 6010C

Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Calcium ND 04/17/2013 01405.0 1.0 mg/L1
Magnesium ND 04/17/2013 01405.0 1.2 mg/L1
Potassium ND 04/15/2013 22245.0 1.1 mg/L1
Sodium ND 04/15/2013 22245.0 1.2 mg/L1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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ICP-AES - LCS
Batch: Prep Method:

Prep Date:
Sample ID: OQ18070-002

18070 3005A
04/12/2013  1135Analytical Method: 6010C

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(mg/L) (mg/L)

Calcium 41 04/17/2013 014410340 80-1201
Magnesium 42 04/17/2013 014410440 80-1201
Potassium 42 04/15/2013 222810640 80-1201
Sodium 39 04/15/2013 22289740 80-1201

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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ICP-AES - LCSD
Batch: Prep Method:

Prep Date:
Sample ID: OQ18070-003

18070 3005A
04/12/2013  1135Analytical Method: 6010C

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(mg/L) (mg/L)

Calcium 41 04/17/2013 014810140 80-1201.3 201
Magnesium 41 04/17/2013 014810240 80-1202.0 201
Potassium 43 04/15/2013 223210840 80-1201.6 201
Sodium 39 04/15/2013 22329640 80-1200.41 201

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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ICP-AES - MS
Batch: Prep Method:

Prep Date:
Sample ID: OD10100-001MS

18070 3005A
04/12/2013  1135Analytical Method: 6010C

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec Limit

Sample Amount Dil(mg/L) (mg/L) (mg/L)
Calcium 240 04/17/2013 02118740 75-125210 1
Magnesium 70 04/17/2013 02119940 75-12530 1
Potassium 58 04/17/2013 021110640 75-12515 1
Sodium 68 04/17/2013 021110340 75-12527 1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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ICP-AES - MSD
Batch: Prep Method:

Prep Date:
Sample ID: OD10100-001MD

18070 3005A
04/12/2013  1135Analytical Method: 6010C

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD Limit

Sample Amount Dil(mg/L) (mg/L) (mg/L)
Calcium 240 04/17/2013 02159340 75-1251.0 20210 1
Magnesium 70 04/17/2013 021510040 75-1250.60 2030 1
Potassium 56 04/17/2013 021510240 75-1252.5 2015 1
Sodium 70 04/17/2013 021510640 75-1252.0 2027 1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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ICP-AES - MS
Batch: Prep Method:

Prep Date:
Sample ID: OD10100-003MS

18070 3005A
04/12/2013  1135Analytical Method: 6010C

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec Limit

Sample Amount Dil(mg/L) (mg/L) (mg/L)
Calcium 73 04/15/2013 21279840 75-12534 1
Magnesium 46 04/15/2013 21279740 75-1257.5 1
Potassium 50 04/15/2013 212710940 75-1256.2 1
Sodium 64 04/15/2013 21279940 75-12524 1

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Water Analysis

Job Number: 21264Lab Number: 346546

Submitter Sample ID:

WT015Submitter Sample Name:

Submitter Job #:

Company: AECOM, Inc.

Field or Site: Pinewood Landfill

Location:

Depth/Formation:

Container Type: 1 Liter Plastic Bottle

Sample Collected: 4/10/2013 Results Reported: 5/16/2013

-25.8 ‰ relative to VSMOW

-4.48 ‰ relative to VSMOW

Tritium content of water 6.38   ± 0.20 TU

na

na

na

na

na

na

Remarks:

-----------------------------------------δD of water

-----------------------------------------δ18O of water

-----------------------------------------

-----------------------------------------δ13C of DIC

-----------------------------------------
14C content of DIC

-----------------------------------------δ15N of nitrate

-----------------------------------------δ18O of nitrate

-----------------------------------------δ34S of sulfate

-----------------------------------------δ18O of sulfate

IS-63920



Water Analysis

Job Number: 21264Lab Number: 346547

Submitter Sample ID:

WT030Submitter Sample Name:

Submitter Job #:

Company: AECOM, Inc.

Field or Site: Pinewood Landfill

Location:

Depth/Formation:

Container Type: 1 Liter Plastic Bottle

Sample Collected: 4/09/2013 Results Reported: 5/16/2013

-20.3 ‰ relative to VSMOW

-3.97 ‰ relative to VSMOW

Tritium content of water 7.80   ± 0.19 TU

na

na

na

na

na

na

Remarks:

-----------------------------------------δD of water

-----------------------------------------δ18O of water

-----------------------------------------

-----------------------------------------δ13C of DIC

-----------------------------------------
14C content of DIC

-----------------------------------------δ15N of nitrate

-----------------------------------------δ18O of nitrate

-----------------------------------------δ34S of sulfate

-----------------------------------------δ18O of sulfate

IS-63920



Water Analysis

Job Number: 21264Lab Number: 346548

Submitter Sample ID:

Leachate ISubmitter Sample Name:

Submitter Job #:

Company: AECOM, Inc.

Field or Site: Pinewood Landfill

Location:

Depth/Formation:

Container Type: 1 Liter Plastic Bottle

Sample Collected: 4/10/2013 Results Reported: 5/16/2013

-84.2 ‰ relative to VSMOW

-8.57 ‰ relative to VSMOW

Tritium content of water 25.3   ±  3.6 TU

na

na

na

na

na

na

Remarks:

-----------------------------------------δD of water

-----------------------------------------δ18O of water

-----------------------------------------

-----------------------------------------δ13C of DIC

-----------------------------------------
14C content of DIC

-----------------------------------------δ15N of nitrate

-----------------------------------------δ18O of nitrate

-----------------------------------------δ34S of sulfate

-----------------------------------------δ18O of sulfate

IS-63920



Water Analysis

Job Number: 21264Lab Number: 346549

Submitter Sample ID:

Leachate II abSubmitter Sample Name:

Submitter Job #:

Company: AECOM, Inc.

Field or Site: Pinewood Landfill

Location:

Depth/Formation:

Container Type: 1 Liter Plastic Bottle

Sample Collected: 4/10/2013 Results Reported: 5/16/2013

-81.9 ‰ relative to VSMOW

-7.75 ‰ relative to VSMOW

Tritium content of water 363   ±    7 TU

na

na

na

na

na

na

Remarks:

-----------------------------------------δD of water

-----------------------------------------δ18O of water

-----------------------------------------

-----------------------------------------δ13C of DIC

-----------------------------------------
14C content of DIC

-----------------------------------------δ15N of nitrate

-----------------------------------------δ18O of nitrate

-----------------------------------------δ34S of sulfate

-----------------------------------------δ18O of sulfate

IS-63920



Water Analysis

Job Number: 21264Lab Number: 346550

Submitter Sample ID:

WT027Submitter Sample Name:

Submitter Job #:

Company: AECOM, Inc.

Field or Site: Pinewood Landfill

Location:

Depth/Formation:

Container Type: 1 Liter Plastic Bottle

Sample Collected: 4/10/2013 Results Reported: 5/16/2013

-22.9 ‰ relative to VSMOW

-4.28 ‰ relative to VSMOW

Tritium content of water 8.07   ± 0.22 TU

na

na

na

na

na

na

Remarks:

-----------------------------------------δD of water

-----------------------------------------δ18O of water

-----------------------------------------

-----------------------------------------δ13C of DIC

-----------------------------------------
14C content of DIC

-----------------------------------------δ15N of nitrate

-----------------------------------------δ18O of nitrate

-----------------------------------------δ34S of sulfate

-----------------------------------------δ18O of sulfate

IS-63920



Water Analysis

Job Number: 21264Lab Number: 346551

Submitter Sample ID:

WT033Submitter Sample Name:

Submitter Job #:

Company: AECOM, Inc.

Field or Site: Pinewood Landfill

Location:

Depth/Formation:

Container Type: 1 Liter Plastic Bottle

Sample Collected: 4/10/2013 Results Reported: 5/16/2013

-25.6 ‰ relative to VSMOW

-4.58 ‰ relative to VSMOW

Tritium content of water 5.07   ± 0.19 TU

na

na

na

na

na

na

Remarks:

-----------------------------------------δD of water

-----------------------------------------δ18O of water

-----------------------------------------

-----------------------------------------δ13C of DIC

-----------------------------------------
14C content of DIC

-----------------------------------------δ15N of nitrate

-----------------------------------------δ18O of nitrate

-----------------------------------------δ34S of sulfate

-----------------------------------------δ18O of sulfate

IS-63920



Water Analysis

Job Number: 21264Lab Number: 346552

Submitter Sample ID:

WT038Submitter Sample Name:

Submitter Job #:

Company: AECOM, Inc.

Field or Site: Pinewood Landfill

Location:

Depth/Formation:

Container Type: 1 Liter Plastic Bottle

Sample Collected: 4/10/2013 Results Reported: 5/16/2013

-23.7 ‰ relative to VSMOW

-4.38 ‰ relative to VSMOW

Tritium content of water 7.12   ± 0.21 TU

na

na

na

na

na

na

Remarks:

-----------------------------------------δD of water

-----------------------------------------δ18O of water

-----------------------------------------

-----------------------------------------δ13C of DIC

-----------------------------------------
14C content of DIC

-----------------------------------------δ15N of nitrate

-----------------------------------------δ18O of nitrate

-----------------------------------------δ34S of sulfate

-----------------------------------------δ18O of sulfate

IS-63920



Water Analysis

Job Number: 21264Lab Number: 346553

Submitter Sample ID:

WT040Submitter Sample Name:

Submitter Job #:

Company: AECOM, Inc.

Field or Site: Pinewood Landfill

Location:

Depth/Formation:

Container Type: 1 Liter Plastic Bottle

Sample Collected: 4/10/2013 Results Reported: 5/16/2013

-24.8 ‰ relative to VSMOW

-4.43 ‰ relative to VSMOW

Tritium content of water 4.78   ± 0.19 TU

na

na

na

na

na

na

Remarks:

-----------------------------------------δD of water

-----------------------------------------δ18O of water

-----------------------------------------

-----------------------------------------δ13C of DIC

-----------------------------------------
14C content of DIC

-----------------------------------------δ15N of nitrate

-----------------------------------------δ18O of nitrate

-----------------------------------------δ34S of sulfate

-----------------------------------------δ18O of sulfate

IS-63920



Water Analysis

Job Number: 21264Lab Number: 346554

Submitter Sample ID:

SW1Submitter Sample Name:

Submitter Job #:

Company: AECOM, Inc.

Field or Site: Pinewood Landfill

Location:

Depth/Formation:

Container Type: 1 Liter Plastic Bottle

Sample Collected: 4/10/2013 Results Reported: 5/16/2013

-18.1 ‰ relative to VSMOW

-2.90 ‰ relative to VSMOW

Tritium content of water 6.85   ± 0.20 TU

na

na

na

na

na

na

Remarks:

-----------------------------------------δD of water

-----------------------------------------δ18O of water

-----------------------------------------

-----------------------------------------δ13C of DIC

-----------------------------------------
14C content of DIC

-----------------------------------------δ15N of nitrate

-----------------------------------------δ18O of nitrate

-----------------------------------------δ34S of sulfate

-----------------------------------------δ18O of sulfate

IS-63920



Water Analysis

Job Number: 21264Lab Number: 346555

Submitter Sample ID:

FD1Submitter Sample Name:

Submitter Job #:

Company: AECOM, Inc.

Field or Site: Pinewood Landfill

Location:

Depth/Formation:

Container Type: 1 Liter Plastic Bottle

Sample Collected: 4/10/2013 Results Reported: 5/16/2013

-22.8 ‰ relative to VSMOW

-4.32 ‰ relative to VSMOW

Tritium content of water 6.58   ± 0.19 TU

na

na

na

na

na

na

Remarks:

-----------------------------------------δD of water

-----------------------------------------δ18O of water

-----------------------------------------

-----------------------------------------δ13C of DIC

-----------------------------------------
14C content of DIC

-----------------------------------------δ15N of nitrate

-----------------------------------------δ18O of nitrate

-----------------------------------------δ34S of sulfate

-----------------------------------------δ18O of sulfate

IS-63920
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QUALITY ASSURANCE/QUALITY CONTROL 



ATTACHMENT C 

QUALITY ASSURANCE/QUALITY CONTROL 

Major ion analysis was performed by Shealy Environmental Services, Inc., West Columbia, South 

Carolina.  Sample receipt, sample analysis, and data review were performed by the laboratory “in 

accordance with the most current approved NELAC standards, the Shealy Environmental Services, Inc. 

("Shealy") Quality Assurance Management Plan (QAMP), standard operating procedures (SOPs), and 

Shealy policies” (Shealy 2013; see Attachment B to the Technical Memorandum).   

A Data Assessment Report (DAR) was prepared by AECOM and is included with this attachment.  

Results of alkalinity in sample WT015 were qualified “/M/m” (see Table C-1) due to high recovery in the 

associated matrix spike sample above the established criteria of 70-160% (0%).  These qualifiers indicate 

the results should be considered biased low. However, since the pH of this sample was measured at 3.3 

in the field, no alkalinity should be present. 

The DAR concluded that QC excursions encountered during the validation of this data set did not result in 

the rejection of any data.  Therefore, the analytical data associated with Shealy SDG OD10100 should be 

considered compliant and adequate for its intended use. 

As another check on analytical results, charge balance was calculated using major ion analysis.  

Concentrations were converted to milliequivalents by dividing by the molecular weight and multiplying by 

the electron charge.  Charge balance is calculated as the sum of cation milliequivalents minus the sum of 

anion milliequivalents, divided by the sum of major ion milliequivalents, and converted to relative percent 

difference (RPD).   The calculated RPDs for the additional samples ranged were highly variable, as 

indicated by the table below.   

Sample 
Identification 

Total Dissolved Soils 
(mg/L) 

RPD 

WT015 2892 -55% 
WT027 192 -3% 
WT-030 973 0% 
WT-033 22 68% 
WT038 215 2% 

WT040 32 36% 
Leachate 1 17,833 -20% 

Leachate II ab 31,650 -14% 
FD1 484 -3% 
SW1 51 22% 

Negative RPD values indicate a deficit of cation concentrations compared to anion concentrations; 

positive RPD values indicate the reverse.  When total dissolved solids (TDS) are low, poor charge 

balance can result because the concentrations are within or close to the expected error for the method.  

This may be the case for samples such as WT033, WT040, and SW1.  In samples with elevated TDS, 



such as the leachate samples, precipitating salts may interfere with analytical instrumentation, resulting in 

charge imbalance.  This may also be an explanation for the charge imbalance for sample WT015.  

Isotope analysis was performed by Isotech Laboratories, Inc., Champaign, Illinois.  Cavity ring-down 

spectroscopy was used for analysis of 18O/16O and D/H, and tritium was analyzed by radiometric 

measurement.  For D/H and 18O/16O isotope analyses, the one standard deviation general analytical 

measurement uncertainty was reported by the laboratory based on their experience because duplicate 

analyses were not conducted. The laboratory assigned D/H an uncertainty of +/- 2 and 18O/16O an 

uncertainty of +/- 0.2.  Uncertainties assigned for tritium measurements are reported in Table 3 of the 

addendum and range from 0.19 to 7.0 tritium units.  Uncertainties are mainly 2% to 4% of the tritium 

measurement, except for the Leachate I sample, which has an uncertainty of 14%.  
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DATA ASSESSMENT REPORT 

 

Data assessment is a systematic process for reviewing a body of data against a predefined set 

of criteria to provide assurance that the data meets project Data Quality Objective (DQO) 

requirements.  The purpose of the data assessment process is to determine if and how the 

overall analytical processes and sample collection and handling procedures affect the usability 

of the analytical data.  If specific DQOs are not met, the data are qualified (i.e., data flags are 

assigned to sample results) in accordance with guidelines established by the U.S. 

Environmental Protection Agency (EPA).  Data assessment allows the data user to adequately 

determine if the data can be used for its intended purpose.  The assessment of data quality and 

usability involves five components, as described below. 

1) Field Sampling Check - is a process to ensure that all samples were collected, 

handled, and submitted for laboratory analyses in accordance with project work plans.  

Inspection of sample preservation procedures, sample handling, analysis requested, 

sample description and ID, cooler receipt forms, holding time evaluation, and Chain of 

Custody procedures are all evaluated to insure that the evidentiary nature of the 

samples and the resulting analytical data have not been compromised. 

2) Data Verification - is a process for determining completeness, correctness, 

consistency, and compliance of a data package in accordance with requirements 

contained in the SOW and/or contract-specific requirements.  This is a review of the data 

package, electronic data deliverable (EDD), and invoice received from the contract 

laboratory to insure that the contract required information is present and complete prior 

to data validation. 

3) Data Review - is a process of reviewing the primary quality control (QC) data provided 

by the laboratory and the results of any internal quality assurance/quality control 

(QA/QC) samples, such as field, trip, equipment or ambient blanks and/or field split 

samples and duplicate samples, to ascertain any effect on the analytical data based on 

laboratory procedures or sample collection activities. 

4) Data Evaluation - is a process to determine if the data meets project-specific DQOs and 

contract requirements.  This evaluation may involve a review of field sampling and 

sample management procedures, laboratory audits, Performance Evaluation (PE) 

sample results, and any other data quality indicators that are available.  

5) Data Validation - is a process to determine the accuracy and precision of the analytical 

data generated and to identify any anomalies encountered.  The validation process is 

performed in accordance with EPA regional or national functional guidelines, project-

specific guidelines, and compliance with the requirements of each analytical method.  

Two major components of data validation are laboratory performance and matrix 

interferences.  Evaluation of laboratory performance is a check for compliance for each 



Site Name:  Pinewood 
Laboratory Sample Delivery Group No:  OD10100 

Sampling Date:  April 9-10, 2013 
Chain of Custody No:  NA 

 Page 2 of 3  

analytical method to determine if the samples were analyzed within the prescribed 

acceptance criteria of the method.  Evaluation of matrix interferences involves the 

analysis of surrogate spike recoveries, matrix spike recoveries, and duplicate sample 

results.  Data not meeting project-specific DQOs or the requirements of the analytical 

method are qualified with data flags according to referenced guidelines. 

Data Validation Procedures 

AECOM performed independent QC review and assessment of field and laboratory procedures 

that were used in collecting and analyzing the data.  The QC review and assessment is 

conducted to verify the data collected are of appropriate quality for the intended use and meets 

site-specific DQOs.  The steps and guidelines followed during the data validation process were 

modeled on the EPA's Contract Laboratory Program National Functional Guidelines for Organic 

Data Review and Contract Laboratory Program National Functional Guidelines for Inorganic 

Data Review.  In addition, method-specific criteria set fourth in the compendium of analytical 

methods found in the Test Methods for Evaluation Solid Waste, Third Edition, Update III are 

also evaluated during the validation process.  This validation process has been adapted to meet 

the DQO requirements for generation of definitive critical data. 

Data Validation Results 

The analytical data consist of groundwater samples analyzed by Shealy Environmental 

Services, Inc. (Shealy) located in West Columbia, South Carolina.  Sample Delivery Group 

(SDG) OD10100 was validated according to the procedures outlined above.  

Where data flags have been applied to this data set, they are separated by a slash “/” and 

presented in the following format: 

Laboratory Flag / AECOM Result Flags / AECOM Analysis Flags 

 Laboratory Flag:  Is the flag preceding the first slash and is added by the laboratory 

as a result of QC excursions from the analytical method.  These flags are laboratory-

specific and are described in the associated laboratory report. 

 AECOM Result Flags:  These are presented after the first slash and are added based 

on data validation procedures and guidelines.  They tell how the data should be used. 

 AECOM Analysis Flags:  These flags are presented after the second slash and inform 

the data user of the specific QA/QC problem that was encountered. 

Data flags for each of the three categories described above are listed and defined in Data Flags 

List.  The following describes analytical QA/QC excursions where appropriate by analytical 

fraction. 
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Alkalinity by Method SM2320B  

Results of alkalinity in sample WT-015 were qualified “/M/m” due to high recovery in the 

associated matrix spike sample above the established criteria of 70-160% (0%).  These 

qualifiers indicate the results should be considered biased low.  

Anions by Method E300.0  

The assessment of data quality and usability as defined indicate the sample results for this 

analytical method are acceptable and compliant.  Accordingly, no data qualifiers were applied to 

this analytical fraction. 

Cations by Method 6010C  

The assessment of data quality and usability as defined indicate the sample results for this 

analytical method are acceptable and compliant.  Accordingly, no data qualifiers were applied to 

this analytical fraction. 

Data Summary and Usability 

The QC excursions encountered during the validation of this data set did not result in the 

rejection of any data.  Therefore, the analytical data associated with Shealy SDG OD10100 

should be considered compliant and adequate for its intended use. 
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Table C-1 
Summary of Added Data Qualifiers 

Pinewood Landfill 
Pinewood, South Carolina 

 
 
 
Modifier Description 

 < Indicates not detected at the reporting limit indicated.   

 “/” Separates the laboratory added data qualifiers from the validation data qualifiers.  The 
laboratory added data qualifiers precede the first “/”.  The result qualifiers follow the first 
“/”, and the analysis qualifiers follow the second “/”.   The result qualifiers are a product of 
the data validation process, and the analysis qualifier defines the type of QC excursion. 

Laboratory Data Qualifiers 

Qualifier Description 

J  Estimated result < PQL and ≥ MDL 

  S  MS/MSD failure 

     

Result Data Qualifiers 

Qualifier Description 

 M A matrix effect was present. 

  

 

Analysis Data Qualifiers 

Qualifier Description 

 m Matrix spike recovery below established criteria. 
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