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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 | (Leachate 1) was collected at the header in the
central tank farm (CTF).

2. Leachate aliquot samples from Landfill Section lla/b were collected from each individual sump,
composited or blended, and then one composite sample was collected from the blended leachate
mixture (Leachate lla/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 [HCOs/COs], chloride [CI], and sulfate [SOy]), and isotopes

[deuterium/hydrogen isotope ratios (8D/H), oxygen-18/oxygen-16 isotope ratios (6180/160), 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-SQ,4, Ca-HCOs3,
Na-Cl, Na/Mg-CI/HCOs). 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, WTO027, had the same water type (Ca-
HCO,/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 solids’ (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-SO, 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 | and 363 TU for Leachate lla/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

! 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 8D/H and 5'0/°0 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-dioxane’.

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
water®. 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,
WTO040, and SW1, specific conductivities were higher than the average value for samples from the
deeper aquifer zones. Two shallow groundwater samples (WT015 and WTO030) 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).

ZAs 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.

® 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 WTO030 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
WTO030, 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
WTO033 and WTO040. lon 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, lllinois. Cavity ring-down
spectroscopy was used for analysis of 8'0/*°0 and 8D/H, and trittum 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 8D and &'®0 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, 1997%. 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 oD and 5'%0 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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Piper Diagram
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Stiff Diagram - September 2012 and April 2013 Data
Pinewood Site - 2012 Improvement Projects
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Stiff Diagram - September 2012 and April 2013 Data
Pinewood Site - 2012 Improvement Projects
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Stiff Diagrams - Uniform Scale for All Samples
September 2012 and April 2013
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Stiff Diagram - September 2012 and April 2013 Data

Pinewood Site - 2012 Improvement Projects
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Stiff Diagram - April 2013 Data - WT Wells

Pinewood Site - 2012 Improvement Projects
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Figure 4
Stiff Diagrams - Different Scales for Sample Groups
September 2012 and Apriil 2013
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Stiff Diagram - September 2012 Data - TLS Wells

Pinewood Site - 2012 Improvement Projects
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Figure 4
Stiff Diagrams - Different Scales for Sample Groups
September 2012 and Apriil 2013
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Stiff Diagram - September 2012 Data - SSDL Wells

Pinewood Site - 2012 Improvement Projects
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Stiff Diagrams - Different Scales for Sample Groups
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Stiff Diagram - September 2012 Data - PSDL Wells
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Stiff Diagram - September 2012 Data - UBC-A Wells

Pinewood Site - 2012 Improvement Projects
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Figure 4
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Stiff Diagram - September 2012 Data - UBC-B Wells

Pinewood Site - 2012 Improvement Projects
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Figure 4
Stiff Diagrams - Different Scales for Sample Groups
September 2012 and Apriil 2013
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Stiff Diagram - April 2013 Data - Leachate Samples
inewood Site - 2012 Improvement Projects
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Figure 4
Stiff Diagrams - Different Scales for Sample Groups
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Stiff Diagram - April 2013 Data - French Drain Sample

Pinewood Site - 2012 Improvement Projects
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Figure 4
Stiff Diagrams - Different Scales for Sample Groups
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Stiff Diagram - April 2013 Data - Surface Water Sample

Pinewood Site - 2012 Improvement Projects
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Stiff Diagrams - Different Scales for Sample Groups
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Figure 5a: 8D versus 680 - Without Leachate Samples
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Figure 5b: 86D versus 680 - Including Leachate Samples
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Notes:

GMWL — Global Meteoric Water Line
LMWL — Local Meteoric Water Line
RMW.L - River Meteoric Water Line

Error bars represent general analytical measurements uncertainty (one standard deviation)
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WWW.aecom.com

Figure 5

8D Versus 60 — Pinewood by Aquifer Unit

Pinewood Landfill
Pinewood, South Carolina
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Figure 6a: 80 Versus Screen Elevation
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Figure 6b: 8D Versus Screen Elevation
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Symbol shape and color for each aquifer unit corresponds to symbols/colors in Figure 5; open
square is within channel on east side.
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www.aecom.com

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 (NAVDS88).

Figure 6
6D and 680 Versus Screen
Midpoint Elevation

Pinewood Landfill
Pinewood, South Carolina
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TABLES



Table 1
Field Parameters Collected During Sampling

Pinewood Landfill
Pinewood, South Carolina

Sample Formation/ Volume Water SpC ORP Dissolved Turbidity
Identification Location Purged Temperature PH (mmhos/cm) (mV) Oxygen (ntu)
(gallons) °c (mg/L)
French Drain
FD1 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
Shallow Groundwater above Opaline Claystone
WTO015 Water Table 1.75 17.26 3.31 2.49 444.1 2.38 9.22
WTO027 Water Table 2.2 17.03 6.16 0.43 -23.7 0.52 13.87
WTO030 Water Table 1.4 16.33 4.86 1.22 44.7 5.2 3.96
WTO033 Water Table 2.75 19.04 4.25 0.085 363.4 6.61 >1000
WTO038 Water Table 1.6 18.28 5.65 0.31 243.9 5.65 6.6
WTO040 Water Table 1.6 18.36 4.51 0.09 321.7 3.63 2.88
Groundwater from Aquifer Zones below Opaline Claystone
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
°C = degrees Celsius
mV = milliVolts
mg/L = milligrams per liter
ntu = nephelometric turbidity units
SpC mmhos/cm = specific conductivity as millimhos per centimeter
\60271027\7.0 Deliverables\7.2 Reports\
Baseline Natural Water Quality TestingTech Memogeochemistry\
Additional April 2013 Baseline Sampling Tables\
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Table 2

Summary of Major lon Analysis

Pinewood Landfill

Pinewood, South Carolina

Sample ID WTO015 WTO027 WTO030 WTO033 WTO038 WTO040 Leachate 1 | Leachate Il 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 | ©D10100-001 [ OD10100-010 | OD10100-005 | OD10100-004 | OD10100-007 | ©D10100-008 | OD10100-006 | OD10100-009

Cations by USEPA Method 6010C (mg/L)
Calcium 220 34 210 27 J 56 23 JI 1500 980 110 7.8
Magnesium 54 7.5 30 3.2 JI 5.6 < 5 410 370 13 27 J
Potassium 45 J// 6.2 15 22 JI 19 JI 24 J 820 1400 45 J/I 29 JI
Sodium 6.4 24 27 6.2 3.7 JI 13 2200 7600 6.5 9.1
Alkalinity by USEPA Method SM2320B (mg/L)
Alkalinity < 10 /M/m 170 84 JIl| < 10 39 4 JI < 10 4100 9.2 JI 7.8 JI
Bicarbonate Alkalinity | < 10 170 84 JIl| < 10 39 4 JI| < 10 4100 9.2 J/ 7.8 JI
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/I 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

\60271027\7.0 Deliverables\7.2 Reports\
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Table 3
Summary of Isotopic Analysis
Pinewood Landfill
Pinewood, South Carolina

Well Identification Sample Source oD 5180 Tritium
VSMOW VSMOW TU

FD1 French Drain | -22.8 -4.32 6.58 +/- 0.19

SWi1 Surface Water -18.1 -2.9 6.85 +/- 0.20
WTO015 Water Table GW -25.8 -4.48 6.38 +/- 0.20
WT027 Water Table GW -22.9 -4.28 8.07 +/- 0.22
WTO030 Water Table GW -20.3 -3.97 7.80 +/- 0.19
WTO033 Water Table GW -25.6 -4.58 5.07 +/- 0.19
WTO038 Water Table GW -23.7 -4.38 7.12 +/- 0.21
WTO040 Water Table GW -24.8 -4.43 4,78 +/- 0.19
Leachate | Section | Leachate -84.2 -8.57 25.3 +/- 3.6
Leachate Il ab Section Il Leachate -81.9 -7.75 363 +/-7.0

Notes:

oD = ratio of deuterium to hydrogen; measured relative to Vienna Standard Mean Ocean Water (VSMOW)
0180 = ratio of oxygen-18 to osygen-16; measured relative to Vienna Standard Mean Ocean Water (VSMOW)
Tritium measured in tritium units (TU).
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ATTACHMENT A

FIELD FORMS



AZCOM

Chain of Custody and Analytical Request

Page

1 of |

Project Number:

602710273

Chain of Custody Number -

LIMS Number:

Project Name / Location: Pinewood Landfill, Pinewood SC

Sample Analysis Requested

Quality Assurance Samples

Client Name: AECOM / Pinewood Improvement Projects

Collected by: Randy Morgat}&wﬁfﬁwjfmject Manager: John Haramut
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Custody Transfers Prior to Receipt by Laboratory

Sample Delivery Details / Laboratory Receipt

1.} Chain of Custody Number = date coliected + custody number (e.g. 01-19-2004-01)

K Relinquished By (Signed) Date Tin Received by (signed) Date Time Delivered Directly to Lab: XXX Shipped:

l-, WZI ;4/42&3 / 7/5} |8 Method of Shipment: AECOM Airbill #:

2. / ( / 2. P Analytical Lab:  Shealy Envir. Labs Locatic West Columbia SC
3. — 3. %@4\ / \]SZ//U// * / 7/(5/ Lab Recipient: Date: Time:

52745 admin-project comrol'project forms\Blank COC



Send Data and invoice to

Name: Jodn /»43"@/722/7{/ Project: /&//‘7 egioiod LoootH/
Company:_ ﬁ L7 ' Location: _freidon o S
Address: /) FaZermod L Sampled by: /ém;/ e 2

BT Swife S0 G///&gc —

Phone: K% Y~ D544 257 35% 9

Analyses Requastad

N ISOTECH.

Isotech Laboratories, Inc.
1308 Parkland Court

‘Champaign, IL 61821
Phone: 217-398-3490
Fax: 217-398-3493

Fax: Bo4— 234~ S 069 v www.isotechlabs.com
Email.  _obrsaryt @ Erns . O mail@isotechlabs.com
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YSI 556 MPS / Water Quality Calibration Certificate

AZCOM

Cal Standard © Temp, LAB,C: I Z/- g0 |Temp, FIELD, C: | ]
Conductivity Lot # Expiration Post-Cal, LAB  Post-Cal, FIELD  Acceptable Range
1413 UMHO/CM f TO19NCA [ 113 I /.27 5 l [ (H- 5%)
@25°
PH 4.00 Lot # Expiration Post-Cal, LAB Post-Cal, FIELD  Acceptable Range
@25° | 1101NCA l 11/14 | %&0 l l (++/- 0.2 units)
PH 7.01 Lot # Expiration Post-Cal, LAB  Post-Cal, FIELD  Acceptable Range
@25° ] 1024NCA } 11/14 l 7 ¢/ l ] (/- 0.2 units)
PH 10.01 Lot# Expiration Post-Cal, LAB  Post-Cal, FIELD  Acceptable Range
@25¢ I 1015NCA l 11/14 l /0-cf | [ (+-0.2 units)
ORP Lot # Expiration Post-Cal, LAB  Post-Cal, FIELD Acceptable Range
ZOBELLS ' 7303005 l 6/13 [ 2.37.5 l ] (+- 20 MV)
231.0 MV @ 25°
Temp, C % Saturation mg/L
Dissolved Oxygen Post-Cal, LAB [ 2205 | 725 | & o9 l Acceptable Range
( Saturated Air) Temp, C % Saturation mg/L (H-2%) / (+-2%)
Post-Cal, FIELD | | |
New DO Membrane Do Cap Color
O Yes ;2{ No l [ OBlack  ® Blue O Yellow ]
Model 556 > SN esHie v o | f2z06 [V
Calibratiqp referenc,edwto the tempem‘tu’rﬂcﬂq!~ the calibrartrironr standards. -

Turbidity Lot # Expiration Post-Cal, LAB  Post-Cal, FIELD  Acceptable Range
02 NTU 2./007 N1 o. 02~ (0196 10..0204)
1ONTY 20932 S 2P/t /o-03 (9.810102)

1000 NTU 2007 oLy ?fé,7 (970 10 1031)
£ : Ry f
Model [ Micro TPW v SN \zoc7 (i1 55 v
Calibrated By [?_ric‘ Qson L‘fl Date of Calibration‘ GGy T I
Project Name l /7/7\/{ leroed l Project number I é &7 7 /o 27. 3
Signed : Py Sl W )

REV-5, 1/12/2012 EKO




AZCOM

FIELD DATA LOG FOR GROUNDWATER SAMPLING

3 Casing Volumes =

Method of Sample Evacuation peristaltic pump

gal = Standard Evacuation Volume

Comments/Observations

Sample Time: @72? on ?{” /"’" ,?0,@_3

Method of Sample Collection peristaltic pump

werrf Lty o ¥-9220/3 oid /5T (Ecove €x0wh FoSA-lat

/25

Total Volume of Water Removed

gal W?&/}‘WL or F—~/0-2¢3 Fes A

* . One casing volume (gallons) for a 0.5 inch well is 0.0102XLWC; for a 2 inch well is 0.163 X LWC,; for a 4 inch well is 0.652 X LWC and for a 6 inch well is 1.468 X LWC.
Volume (in gallons) = t % h (7.48), where r is the radius (ft) and h is the height (ft).

/ﬁ/ﬁy Vv
VAV

FIELD ANALYSES v

VOLUME PURGED (gaflons) Initial z5 , S0 25 i /<28 /;«fb /e 50 /&0 | /7€ /.79
TIVE (Miltary) J30E | j5y | /576 | J52) | /526 | /53] (/536 | /57 | /576 | /557 | 1553
Water Level (it BTOC) 2@;23 ?ﬁz.g 7 ;?@ é(} X e, 7{5’ L0 97 20/ 2 2/;2? L 9/ :225’7 Za. ?Z \
pH (S.U.) 3783 | 204 | 3.07 |B/5 |3/8 | 320 |g22 | 223 |324 | 323 \
Sp. Cond. (mS/cm) 20| 2.8570 |2 $e? | LB | XF23| = $e5 | 28675 | 253 | 2.$79 | 2577 \
Water Temp. (°C) .‘2@'4’3 / o 2&/4‘ Zﬁg/ 26!52‘5 ,29(87 /'2/' /?/:57 Z/r 5[2 2/1/4
Turbidity (NTUs) /73 | 585 |}./¥ 1,37 |»,.58 | /% (30 | 428 sc8 | 4457 \
DO - (mglL) L/7 | 295 |250 12.35 |29% | 230 257 | £/ /5 | L9 \
Salinity (ppt) /«5/ . /f.;l) /’9‘7_ /f’%? /i”-é"D /’¥? /’9(9 /'5;? /’4‘;@ /tyé; \
ORP (V) 2975 | W& | 62/8 | 5/29|5/%3 | 5/58 |5/0€ | 6202 | 5775 | 57%9 \\

462010 ;7% 5 v 22275 . ;
COMMENTS/OBSERVZLTIONS H-/0-221% Lol 0.4 7 (fﬂ/&?éf Lres Cf/ ger / psd X723 7 /{?/2"’} tr7 ,/ i/ é?%/‘

/4

Page __of _

Date (mo/day/yr) /%ﬂ/fv‘/ 9/ ’,"Z,a,fg Casing Diameter L. 0 inches
Field Personnel i Randy/Morgan Casing Material 5/§'f4 /ﬁj /f,ﬁe@/
Site Name Pinewood Landfill Measuring Point Elevation 1100 ft
Earth Tech Job # Height of Riser (above land surface) 1/100 ft
Well ID* WTO15 Land Surface Elevation 17100 ft

Upgradient Downgradient Sidegradient Source Screened Interval 1/100 ft
Weather Conditions yZ i @})é/i/ ;ng/;-’;/ Dedicated Pump or Bailer YES NO X Type
Air Temperature / g? °F Steel Guard Pipe Around Casing YES ;E NO
Total Well Depth (TWD) = M T 7 T ECA1001]  |Locking Cap YES /‘{/‘ NO
Depth to Ground Water (DGW) = / f ?7 1100 ft]  {Protective Post/Abutment YES /\/ NO
Length of Water Column (LWC) = TWD - DGW = / 1/100 ft}  {Well Integrity Satisfactory YES _/_‘ NO
1 Casing Volume (OCV)* = LWC x o/ b ) = £ fj gal] |Yield tow < MODERATE HIGH

i O

72
2.3%
/3
G4

Pinewood Landfil GW Logs.xis



AZCOM

FIELD DATA LOG FOR GROUNDWATER SAMPLING

Page ___of
77

Date (rmo/day/yr) Wﬁ/ //zfz/ ;2&2/1?/ Casing Diameter 6[’0 inches
Field Personnel 7 l'{andy Morgan Casing Material ﬁ fC:;«
Site Name Pinewood Landfill Measuring Point Elevation 1/100 ft
Earth Tech Job # é ﬂf? 7 /5‘2 Z 3 Height of Riser (above land surface) 1/100 ft
Well ID* WTO27 Land Surface Elevation 1/100 ft

Upgradient  Downgradient Sidegradient Source Screened Interval / o . é 7 - / 5«- é 5/ 1/100 ft
Weather Conditions f/\‘?ﬁ/‘ /;27/7/?% Dedicated Pump or Bailer YES NO Z ] Type
Air Temperature 7/ °F Steel Guard Pipe Around Casing . YES X NO
Total Well Depth (TWD) = S3.6¥ _ T OC 11100t |Locking Cap YES A NO ,
Depth to Ground Water (DGW) = / z2. éf ’ 1/100 ft Protective Post/Abutment YES NO X
Length of Water Column (LWC) = TWD - DGW = 1/100 ft]  |Well integrity Satisfactory YES Zi" NO
1 Casing Volume (OCV)* = LWC x = gal| {Yield LOW MODERATE HIGH
3 Casing Volumes = gal = Standard Evacuation Volume| |Comments/Observations
Method of Sample Evacuation peristaltic purnp Sample Time: 5)2:5’2'
Method of Sample Collection peristaltic pump
Total Volume of Water Removed 2 ~ e gal
*_ One casing volume (gallons) for a 0.5 inch well is 0.0102XLWC; for a 2 inch well is 0.163 X LWC; for a 4 inch well is 0.652 X LWC and for a 6 inch wé!l is 1.468 X LWC.

Volume (in gallons) = it r* h (7.48), where ris the radius {ft) and h is the height (ft).
FIELD ANALYSES 2 » 2;

VOLUME PURGED (gallons) Initial , 20 Na” € D) /1 /20 /48 | /. e | /850 | 2w 5
TIME (Military) 0755 | psto | 03595 | 052 |p&15 | 05D |ozzs | 0832 | pvz5| osve | 0&/5 | logsl
Water Level (ft BTOC) /285 | /206 | s2./5 |/3.22 (73,33 /7237|1728 | /3.38 | 3.3%] /539 | /340 ||/ 3.7
pH(S.U.) /5 | (2.0% i éefgj 639 | 027 |6.26 | 6 RF | 602/ &./9 &7 ér/é
Sp. Cond. (mS/em) 0. 286 | p.285 |0.289 |0.297 |0,.323] 0.225|0.3¥7| ©.2¢/ |0.553| 0. %7 |o:47% |lo.450
Water Temp. (°C) /6385 | /o ¥y | 1657 | /4-6¥ | /6T2]| /652 /687 | 53 /657 116,23 | /7:8] |1/2.03
Turbidity (NTUs) (934 #9632 2.9/ | 38 &0 | 24, /3| BLEY 33,27 | 32§87 29%/81 2527 | z204% |1/7 2%
DO - (mglL) 600 | 49 | /5% 257 (/58| /437 |/05 |o77 |osz |05/ |eo47 ||los5Z
Salinity (ppt) esd9 | o/% | &2/% (o/7 75 \pse |©/7 |o0/7 |©/5 | HOZ0 | 0, 2P 7,2/
ORP (mV) REEZ | 2770 | o582 7%/ |—/2/ |~/67 430 |—/8/ |-/27|-20% L2395 ||-237

COMMENTS/OBSERVATIONS

Srated out é’@ef{f
Very fight y€/fpuw Tin

baror e — €7 98708 g
fﬁ/;f‘

very Zliapt

A~ L s
s &5@%(:

Fecbidity Santling prcfale = /3. 57 r7THE

i

v
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-COM

FIELD DATA LOG FOR GROUNDWATER SAMPLING

Page _ __ of

Date (mo/day/yr) /%‘/7; / /Q 2E73 Casing Diameter =z~ inches
Field Personnel Randy Morgan Casing Material
Site Name Pinewood Landfill Measuring Point Elevation 1/100 ft
Earth Tech Job # @@2 DGR 3 Height of Riser (above land surface) 17100 ft
Well ID* WTO33 Land Surface Elevation 1/100 ft

Upgradient_ Downgradient ___ Sidegradient Source Screened Interval - 25 1100 ft
Weather Conditions C/f{" &4~ / j&/?ﬂ,y Dedicated Pump or Bailer YES NO X Type
Air Temperature Q °F Steel Guard Pipe Around Casing YES NO
Total Well Depth (TWD) = W S 7% ToCrioon| |Locking Cap YES
Depth to Ground Water (DGW) = ?! 7 1/100 ft| |Protective Post/Abutment YES NO ){ﬁ
Length of Water Column (LWC) = TWD - DGW = %; ﬁ 7 1/100 ft] {Well Iintegrity Satisfactory YES Z NO
1 Casing Volume (OCV)* = LWC x S5 - 0,55 gal| |Yield Low " MODERATE HIGH
3 Casing Volumes = /, @ __/9 gal = Standard Evacuation Volume] |Comments/Observations

Method of Sample Evacuation

0564/¢, M&WM/@

Sample Time: /53v

Method of Sample Collection

[ater d<dey Afforw S soiite &47"(7‘1{;%}@6)

Total Volume of Water Removed

Ly > 7
: 75

gal

Very f9ae ‘s)/ 87595 0w~ Sadcklly

* - One casing volume {(gallons) for a 0.5 inch well is 0.0102XLWC; for a 2 inch well is 0.163 X LWC; for a 4 inch well is 0,652 X LWC and for a 6 inch well is 1.4684LWC‘

Volume (in gallons) = * h (7.48), where ris the radius {ft) and h is the height (ft). m A /@Méﬁ )
FIELD ANALYSES v S/
VOLUME PURGED (galions) Initial : :E’ /! / Q /f éj‘s’ //Z’ 2@ 2- 75
TIME (Military) // /50 | /53 | 456 | /200 | /20 ?‘ /208
Water Level (ft BTOC) m— . o
PH(S.U) e g | % 5428 | 7229 | 7 2e| 745,
Sp. Cond. (mS/cm) 0:& Qz ﬁ?e 6 ét Qx@ 9/6)5/3 0;&?‘5‘ &ﬁgﬂ

Water Temp. (°C)
Turbidity (NTUs)
DO - (mg/L)

Cleer

Salinity (ppt)
ORP (mV)

/9,9

/915

/2

/(476

/9y

&?ﬁ ?Gn

e Wy o

J00% e

TE 2 v F4r00 5.

7

Y2 | (57| 047\ o Ne.72 e &f
o-0% |00 | 0.0 |p. 0% |04 | p-0¥
3372 | 2975 | 3549 | 350¢ | 3209 1 263 Y

COMMENTS/OBSERVATIONS

W}’/‘%ﬁzj ﬁ?nfé/éw

Lurbld preme / Mo 06hr

Aeiels %uféfef/y s
LSk,

«6 JOZ-

U1l [efum Yo SFrffe /@;‘ff *?Lﬁclf?»’i Oug 45t )afr Mw Vﬁfy AT
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“COM

FIELD DATA LOG FOR GROUNDWATER SAMPLING

Page _ _of

Date (mo/daylyr) A%/}f / ?/ 2@/3 Casing Diameter ” inches
Field Personnel Randy Morgan Casing Material ﬁ/}f(i_,
Site Name Pinewood Landfill Measuring Point Elevation ’ 1/100 ft
Earth Tech Job # Height of Riser (above land surface) 1/100 ft
Well ID* WTO30 Land Surface Elevation 1/100 ft

Upgradient___' Downgradient Sidegradient Source Screened Interval S’ ; C;‘? - / 3 ~ @ 1/100 ft
Weather Conditions /‘Q/”(i}?&/&j ;&‘ﬁﬂyl Dedicated Pump or Bailer YES NO é j Type
Air Temperature - 51/,7 °F Steel Guard Pipe Around Casing X NO
Total Well Depth (TWD) = /5 @ 11100 #t| |Locking Cap YES NO
Depth to Ground Water (DGW) = / 27 1100 ft] [Protective Post/Abutment YES NO _/jS
Length of Water Column (LWC) = TWD - DGW = 1100 ftj |Well Integrity Satisfactory YES _/:S NO '

1 Casing Volume (OCV)* = LWC x

3 Casing Volumes =

’ §§ = gall [Yield LOwW

gal = Standard Evacuation Volume] {Comments/Observations

Method of Sample Evacuation

Method of Sample Collection

Total Volume of Water Removed

Sample Time: /@%g

peristaltic pump

MODERATE

HIGH

peristaltic pump

(-4® gal

* - One casing volume (galions) for a 0.5 inch well is 0.0102XLWC; for a 2 inch well is 0.163 X LWC; for a 4 inch well is 0.652 X LWC and for a 6 inch well is 1.468 X LWC.
Volume (in gallons) = nt “h (7.48), where r is the radius (ft) and h is the height {ft).

VOLUME PURGED (gallons)
TIME (Military)

Water Level (ft BTOC)

pH (S.U.)

Sp. Cond. (mS/cm)

Water Temp. (°C)

Turbidity (NTUs)

DO - (mg/l)

Salinity {ppt)

ORP (mV)

FIELD ANALYSES

Initial 20 , HO o0 | BO | /0 /4o
[ész 76/ 722 7427|7632 /637 (6¥7
(%Y | B | (2657 | 643 |&@5| ©&7 (¢ 72
AE) | SFas | fee | /72 | 479 | 475 | % & &
7779 1/ /%5 |/ /99 [//97 |Lz02(/,2e3 |[.206 | /- 220
/762 |70/ /&3 | /667 ,4@5/ (55 /o5 | 1625
éf%’w /7 | 565, 5. 25 |3.90 | 3.9¢
L0 [ A% | o5 560 mz% 5,9 | 5.52| 420
0S57 1057 0.0 [To&o (0.0 | 0.2 |0l |06/
253 | %03 (390 |%0.2 354 |57/ |43 | %7

COMMENTS/OBSERVATIONS

& . .
Ludter /s chear/ Ao ks

Pinewood Landfill GW Logs.xis
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FIELD DATA LOG FOR GROUNDWATER SAMPLING

Page _ _of

Date (mo/day/yr} /}47/‘/ S SO~ 2{;}43 Casing Diameter 2 ~0 inches
Field Personnel Randy Morgan Casing Material ﬁk/@
Site Name Pinewood Landfill Measuring Point Elevation 1/100 ft
Earth Tech Job # éc‘? RRPH2 7. 3 Height of Riser (above land surface) 1100 ft
Well ID* WTO38 Land Surface Elevation 1/100 ft

Upgradient  Downgradient Sidegradient Source Screened Interval ? ? —_ ,97, 1/100 ft
Weather Conditions L Seer / }yz;/;y Dedicated Pump or Bailer YES NO éS Type
Air Temperature ‘va Steel Guard Pipe Around Casing YES X
Total Well Depth (TWD) = 19 2R.L] ‘T&Qmoo ft] |Locking Cap YES NO
Depth to Ground Water (DGW) = /a? .2% 1/100 ft]  |Protective Post/Abutment YES 1 §
Length of Water Column (LWC)=TWD - DGW = 1/100 ft]  {Well Integrity Satisfactory YES 5
1 Casing Volume (OCV)" = LWC x = gall [Yield LOW MODERATE HIGH
3 Casing Volumes = gal = Standard Evacuation Volume| |Comments/Observations
Method of Sample Evacuation peristaltic pump Sample Time: //2‘5
Method of Sample Collection peristaltic pump )
Total Volume of Water Removed // (ﬁ@ gal
* - One casing volume (gallons) for a 0.5 inch well is 0.01023(LWC; for a 2 inch well is 0.163 X LWGC; for a 4 inch weli is 0.652 X LWC and for a 6 inch well is 1.468 X LWC.

Volume (in gallons) = nt 7 h (7.48), where ris the radius {ft) and h is the height (f1).
FIELD ANALYSES

VOLUME PURGED (gallons) Initial - 2o , ¥ | .55 L 70| &S V2 /15 | /2o | /s | /6P
TIME (Miltary) 05¥ | [039 | fovy | Jovd | /5 s059 |0 | (109 73 AW /124
Water Level (ft BTOC) /2.8 | /50 | /3.99 |/3.7# (/354|542 |/#2¥ ]| / %33 (LT | 1437 | 1463
PH (S.U) 563 | 5t | 562 | 5.5/ |55 | 540 |Seo| 5462 |5¢2| 56F | 569
Sp. Cond. (mS/cm) 0.2% | 029 0.2 |p.2%92 |p.255| ©.322 |p.307 | 0306 \|p. 207 | ©.307 | 0.3/°
Water Terp. (°C) /2.9% /7 @ /737 | /757 (7% (7 5% /:Zéz (755 /7 9% /90] | 1528
Tubidty NTUs) S |57 5/ |7225 809 755 (842 | 747 1817 | &-95 | &:%P
DO~ (mgll) g0y |7 f‘é 7/C | @89 |2 | 5% |0 | 5 g3 575 | 567
Salinity (ppt) (o o/% os/%# o/¥% o/¥ |0/ |0./5 | 075 Y RV-NG 0/5 |
ORP (mV) 2377 | 2%7# | 20 2482 | 2#722| 24935 | 28| 2929 /7 7| 2423 | ZH2.9

COMMENTS/OBSERVATIONS wﬁié/‘ fff (f;,/é@/ / M)

e

Pingwood Landfill GW Logs.xis




AZCOM

FIELD DATA LOG FOR GROUNDWATER SAMPLING

Page _ of

Date (mo/day/yr) /%5/7/ / ﬁ,’ 749/_3 Casing Diameter o,{ - O inches
Field Personnel i’ Randy Morgan Casing Material /V% [
Site Name Pinewood Landfill Measuring Point Elevation 1100 ft
Earth Tech Job # (7o 2 7/& 27, 3 Height of Riser (above land surface) 17100 ft
Well ID* WTO40 Land Surface Elevation 1/100 ft

Upgradient_ Downgradient Sidegradient Source Screened Interval / 2 — 7%2 1/100 ft
Weather Conditions C/@&f; _,Sé’ﬁ/?}/ Dedicated Pump or Bailer YES NO X Type
Air Temperature °F Steel Guard Pipe Around Casing YES X NO
Total Well Depth (TWD) = W ,257"5’ 7%0 ft| |Locking Cap YES v NO
Depth to Ground Water (DGW) = /G o3 1100 f| |Protective Post/Abutment YES NO X
Length of Water Column (LWC) = TWD - DGW = 1/100 ft] |Well Integrity Satisfactory YES k NO
1 Casing Volume (OCV)* = LWC x = gal] |Yield LOW MODERATE a HIGH
3 Casing Volumes = gal = Standard Evacuation Volume Comments/Observations
Method of Sample Evacuation peristaltic pump Sample Time: / &"/ @
Method of Sample Collection peristaltic pump
Total Volume of Water Removed /f é?@‘ gal

* - One casing volume (gallons) for a 0.5 inch well is 0.0102XLWC; for a 2 inch well is 0.163 X LWC; for a 4 inch well is 0.652 X LWC and for a 6 inch well is 1.468 X LWC.

Volume (in gallons) = r* h (7.48), where r is the radius (ff) and h is the height (ft).

FIELD ANALYSES

VOLUME PURGED (galions) Initial , 2o . YO Lo | ¥ [eD | /22| S Fe | [LLl
TIME (Military) 092 OEZ2Z | ©5F35 0743 |02 %8 | 0953 | 0555 (o3 | j008
Water Level (ft BTOC) /é?a?? /é/ W /é;ﬁ‘fé /éﬂ /é,f?‘ /‘é,% /é,;g? /ééb'? /é,ﬁ‘ﬁ’
pH (S.U.) 523 | A5 | 4es5 | 4el| 4o | £5/ | 457 | 457 |45/
Sp. Cond. (mS/cm) &,C)% §.§8‘7 ,5?;{)3’7 o - Ggg @!m @»03? @'L?gé Qeﬁ?& @‘ﬁ?&
Water Temp. (°C) /&% /%0 [/802 | /500 |/802|/50F |/&z2z]| &3/ /836
Tubidity (NTUs)  Cfgar | 2,93 | Ko 2’ 3&’7 F.09 |3.3413. f:zé 2.2/ | 239 |2.5%
DO - (mglL) LS00 | 585 (¥ |4 | X5/ (44623 (3.2 |3.70 |3.63
Salinity (ppt) O.0% c.-C¥ lp.o¥F o.0F \p.od | 6-0% |60 0.0 |0-0F
ORP (mV) 2tee | 237 | Z¥40 | 29/& | 3e02 | Zae8 |20 | 2/ 5 (3207
COMMENTS/OBSERVATIONS éfi}déf 5 c /f%f / Sb Qoé/"
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AZCOM

FIELD DATA LOG FOR GROUNDWATER SAMPLING

Page _of

Date (mo/dayfyr) /§§g/5/ Yz 2@4.;) Casing Diameter inches
Field Personnel 7 Randy/Morgan Casing Material
Site Name Pinewood Landfill Measuring Point Elevation 1/100 ft
Earth Tech Job # Height of Riser (above land surface) 1100 ft
well ID* ~0/ Land Surface Elevation 17100 ft

Upgradient_ Downgradient Sidegradient Source Screened Interval 1/100 ft
Weather Conditions Dedicated Pump or Bailer YES Type
Air Temperature °F Steel Guard Pipe Around Casing YES NO
Total Well Depth (TWD) = 1/100 ft] JLocking Cap YES
Depth to Ground Water (DGW) = 1100 # Protective Post/Abutment YES
Length of Water Column (LWC)=TWD - DGW = 17100 ft]  {Well Integrity Satisfactory YES
1 Casing Volume (OCV)* = LWC x galj |Yield LOW HIGH

3 Casing Volumes =

Method of Sample Evacuation

gal = Standard Evacuation Volume

Comments/Observations )

Sample Time: /Q%Q

Method of Sample Collection

Total Volume of Water Removed

gal

* . One casing volume (gallons) for a 0.5 inch well is 0.0102XLWC; for a 2 inch well is 0.163 X LWC; for a 4 inch well is 0.652 X LWC and for a 6 inch well is 1.468 XLWC.

Volume (in gailons) = nt 1% h (7.48), where ris the radius (ft) and h is the height (ft).

FIELD ANALYSES

VOLUME PURGED (gallons) nitial

TIME (Military) /235

Water Level (ft BTOC)
#75

pH (S.U.)

Sp. Cond. (mS/cm) D ’ éf?é)
Water Temp. (°C) /7/5é
Turbidity (NTUs) ENTi
DO - (mglL) g 5
Salinity (ppt) & ’551)
ORP (mV) RG2S

COMMENTS/OBSERVATIONS

FFench Dhaln Dscharse st S A4

lovode <fete ﬁ’/// Py 7%@54%7 P g ark fpcatier

o~ /5 A o//w«zfjff«c

Pinawood Landfill GW Logs.xls
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FIELD DATA LOG FOR SURFACE WATER/SEDIMENT SAMPLING bage o

7 /é?w’/iw SO

Date (yr/mo/day)

Field Personnel K;‘/ G 447 xﬁ@y [Pz

Site Name /’Zlﬁfg/‘/ggp,c_[, /oS }{;,////

Lo2D/p22, 3

Earth Tech Job No.

S/

Sample Station ID

Surface Water X ) Sediment

Weather Conditions

Air Temperature (°C)

Surface Water Sediment
Bailer Stainless-Steel Scoop
Bottle /}:: Stainless-Steel Scoop
Other (Specify) Other (Specify)
Sample Container
Preservative (Y/N,
Surface Water Type) Sediment
VOCs
SVOCs
Pest/PCBs
Metals
TPH
Other (cyanide)

(PPT) - Parts Per Thousand

(NTU) Nephelometric Turbidity Units
(MV) - Millivolts

(umhos/cm) Micro mhos Per Centimeter

Time (Military)
H(S.U)
ORP (mV)
Specific Conductivity (mS/cm)

Water temperature (°C)

Dissolved Oxygen (mg/L.)
Turbidity (NTU)
Salinity (PPT)

Ferrous Iron

*(1) Clear

Comments/Observations:

Field Analysis

Surface Water Sediment
/5TO
a4
L2027
O -08¥
=257
&2
0 &7
OCOF

(2)Slight  (3)Moderate  (4) High

//7 ..j[ﬁ/};//a;ﬂ BIEE  op 7§/< €. ;;?fy/z?d/% éﬂyﬁg/w

,/;g’»‘/f% & ff// dé@%} i

0 cians - _siibed froibod

@ d Pk f/}ggéé
4 =

Blank SW-SS Field Data log.xls
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SHEALY ENVIRONMENTAL SERVICES, INC.

Report of Analysis

Earth Tech / AECOM
10 Patewood Drive
Building 6, Suite 500

Greenville, SC 29615

Attention: Doria Cullom

Project Name: Pinewood

Project Number:60271027.3

Lot Number:OD10100
Date Completed:04/23/2013

Nisreen Saikaly
Project Manager

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.

*0D10100*
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SHEALY ENVIRONMENTAL SERVICES, INC.

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

Case Narrative

Earth Tech / AECOM
Lot Number: OD10100

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.

Shealy Environmental Services, Inc. Page: 2 of 64
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SHEALY ENVIRONMENTAL SERVICES, INC.

Sample Summary

Earth Tech / AECOM
Lot Number: OD10100

Sample Number Sample ID Matrix Date Sampled Date Received

001 WTO030 Aqueous 04/09/2013 1648 04/10/2013

002 WTO015 Aqueous 04/10/2013 0724 04/10/2013

003 WTO027 Aqueous 04/10/2013 0852 04/10/2013

004 WT040 Aqueous 04/10/2013 1010 04/10/2013

005 WTO038 Aqueous 04/10/2013 1125 04/10/2013

006 FD1 Aqueous 04/10/2013 1240 04/10/2013

007 Leachate 1 Aqueous 04/10/2013 1338 04/10/2013

008 Leachate Il ab Aqueous 04/10/2013 1345 04/10/2013

009 Swi Aqueous 04/10/2013 1500 04/10/2013

010 WTO033 Agqueous 04/10/2013 1535 04/10/2013

(10 samples)

Shealy Environmental Services, Inc. Page: 3 of 64
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SHEALY ENVIRONMENTAL SERVICES, INC.

Executive Summary
Earth Tech / AECOM

Lot Number: OD10100

Sample Sample ID Matrix ~ Parameter Method Result Q Units Page
001 WTO030 Aqueous Alkalinity SM 2320B- 84 J mg/L 6
001 WTO030 Aqueous Bicarbonate Alkalinity SM 2320B- 84 J mg/L 6
001 WTO030 Aqueous Chloride 300.0 6.1 mg/L 6
001 WTO030 Aqueous Sulfate 300.0 680 mg/L 6
001 WTO030 Aqueous Calcium 6010C 210 mg/L 7
001 WTO030 Aqueous Magnesium 6010C 30 mg/L 7
001 WTO030 Aqueous Potassium 6010C 15 mg/L 7
001 WTO030 Aqueous Sodium 6010C 27 mg/L 7
002 WTO015 Aqueous Chloride 300.0 4.2 mg/L 8
002 WTO015 Aqueous Sulfate 300.0 2600 mg/L 8
002 WTO015 Aqueous Calcium 6010C 220 mg/L 9
002 WTO015 Aqueous Magnesium 6010C 54 mg/L 9
002 WTO015 Aqueous Potassium 6010C 45 ] mg/L 9
002 WTO015 Aqueous Sodium 6010C 6.4 mg/L 9
003 WTO027 Aqueous Alkalinity SM 2320B- 170 mg/L 10
003 WTO027 Aqueous Bicarbonate Alkalinity SM 2320B- 170 mg/L 10
003 WTO027 Aqueous Chloride 300.0 3.2 mg/L 10
003 WTO027 Aqueous Sulfate 300.0 14 mg/L 10
003 WTO027 Aqueous Calcium 6010C 34 mg/L 11
003 WT027 Aqueous Magnesium 6010C 7.5 mg/L 11
003 WTO027 Aqueous Potassium 6010C 6.2 mg/L 11
003 WTO027 Aqueous Sodium 6010C 24 mg/L 11
004 WTO040 Aqueous Alkalinity SM 2320B- 4.0 mg/L 12
004 WTO040 Aqueous Bicarbonate Alkalinity SM 2320B- 4.0 mg/L 12
004 WTO040 Aqueous Chloride 300.0 8.8 mg/L 12
004 WTO040 Aqueous Sulfate 300.0 086 J mg/L 12
004 WTO040 Aqueous Calcium 6010C 2.3 mg/L 13
004 WTO040 Aqueous Potassium 6010C 24 ] mg/L 13
004 WTO040 Aqueous Sodium 6010C 13 mg/L 13
005 WTO038 Aqueous Alkalinity SM 2320B- 39 mg/L 14
005 WTO038 Aqueous Bicarbonate Alkalinity SM 2320B- 39 mg/L 14
005 WTO038 Aqueous Chloride 300.0 3.3 mg/L 14
005 WTO038 Aqueous Sulfate 300.0 120 mg/L 14
005 WTO038 Aqueous Calcium 6010C 56 mg/L 15
005 WTO038 Aqueous Magnesium 6010C 5.6 mg/L 15
005 WTO038 Aqueous Potassium 6010C 1.9 J mg/L 15
005 WTO038 Aqueous Sodium 6010C 37 J mg/L 15
006 FD1 Aqueous Alkalinity SM 2320B- 9.2 J mg/L 16
006 FD1 Aqueous Bicarbonate Alkalinity SM 2320B- 92 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 Il ab Aqueous Alkalinity SM 2320B- 4100 mg/L 20
008 Leachate Il ab Aqueous Bicarbonate Alkalinity SM 2320B- 4100 mg/L 20
008 Leachate Il ab Aqueous Chloride 300.0 16000 mg/L 20
008 Leachate Il ab Aqueous Sulfate 300.0 2800 mg/L 20
008 Leachate Il ab Aqueous Calcium 6010C 980 mg/L 21
008 Leachate Il ab Aqueous Magnesium 6010C 370 mg/L 21
008 Leachate Il ab Aqueous Potassium 6010C 1400 mg/L 21
008 Leachate Il ab Aqueous Sodium 6010C 7600 mg/L 21
009 Swil Aqueous Alkalinity SM 2320B- 7.8 J mg/L 22
009 Swil Aqueous Bicarbonate Alkalinity SM 2320B- 7.8 J mg/L 22
009 swi Aqueous Chloride 300.0 8.2 mg/L 22
009 swi Aqueous Sulfate 300.0 15 mg/L 22
009 Swil Aqueous Calcium 6010C 7.8 mg/L 23
009 SWwW1 Aqueous Magnesium 6010C 2.7 J mg/L 23
009 Swil Aqueous Potassium 6010C 2.9 J mg/L 23
009 swi Aqueous Sodium 6010C 9.1 mg/L 23
010 WTO033 Aqueous Chloride 300.0 4.6 mg/L 24
010 WTO033 Aqueous Sulfate 300.0 0.48 J mg/L 24
010 WTO033 Aqueous Calcium 6010C 2.7 J mg/L 25
010 WTO033 Aqueous Magnesium 6010C 3.2 J mg/L 25
010 WTO033 Aqueous Potassium 6010C 2.2 J mg/L 25
010 WTO033 Aqueous Sodium 6010C 6.2 mg/L 25

(73 detections)

Shealy Environmental Services, Inc. Page: 5 of 64
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Inorganic non-metals

Client:Earth Tech / AECOM Laboratory ID: OD10100-001
Description: WT030 Matrix: Aqueous
Date Sampled:04/09/2013 1648
Date Received: 04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 (Alkalinity) SM 2320B-2011 1 04/20/20131901  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
CAS Analytical
Parameter Number Method Result Q PQL MDL Units Run
Alkalinity SM 2320B-20 84 J 10 3.9 mg/L 1
Bicarbonate Alkalinity SM 2320B-20 84 J 10 3.9 mg/L 1
Carbonate Alkalinity SM 2320B-20 ND 10 3.9 mg/L 1
Chloride 300.0 6.1 1.0 0.11 mg/L 1
Sulfate 300.0 680 25 6.9 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
Shealy Environmental Services, Inc. Page: 6 of 64
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ICP-AES

Client:Earth Tech / AECOM Laboratory ID: OD10100-001
Description: WT030 Matrix: Aqueous
Date Sampled:04/09/2013 1648
Date Received: 04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 3005A 6010C 1 04/17/2013 0207 CDF 04/12/2013 1135 18070
CAS Analytical

Parameter Number Method Result Q PQL MDL Units Run

Calcium 7440-70-2 6010C 210 5.0 1.0 mg/L 1

Magnesium 7439-95-4 6010C 30 5.0 1.2 mg/L 1

Potassium 7440-09-7 6010C 15 5.0 11 mg/L 1

Sodium 7440-23-5 6010C 27 5.0 1.2 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
Shealy Environmental Services, Inc. Page: 7 of 64
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Inorganic non-metals

Client:Earth Tech / AECOM Laboratory ID: OD10100-002
Description: WT015 Matrix: Aqueous
Date Sampled:04/10/2013 0724
Date Received: 04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch

1 (Alkalinity) SM 2320B-2011 1 04/20/20131904  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

CAS Analytical

Parameter Number Method Result Q PQL MDL Units Run
Alkalinity SM 2320B-20 ND S 10 3.9 mg/L 1
Bicarbonate Alkalinity SM 2320B-20 ND 10 3.9 mg/L 1
Carbonate Alkalinity SM 2320B-20 ND 10 3.9 mg/L 1
Chloride 300.0 4.2 1.0 0.11 mg/L 1
Sulfate 300.0 2600 100 28 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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ICP-AES

Client:Earth Tech / AECOM Laboratory ID: OD10100-002
Description: WT015 Matrix: Aqueous
Date Sampled:04/10/2013 0724
Date Received: 04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 3005A 6010C 1 04/17/2013 0230 CDF 04/12/2013 1135 18070
CAS Analytical

Parameter Number Method Result Q PQL MDL Units Run

Calcium 7440-70-2 6010C 220 5.0 1.0 mg/L 1

Magnesium 7439-95-4 6010C 54 5.0 1.2 mg/L 1

Potassium 7440-09-7 6010C 45 J 5.0 11 mg/L 1

Sodium 7440-23-5 6010C 6.4 5.0 1.2 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
Shealy Environmental Services, Inc. Page: 9 of 64
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Inorganic non-metals

Client:Earth Tech / AECOM Laboratory ID: OD10100-003
Description: WT027 Matrix: Aqueous
Date Sampled:04/10/2013 0852

Date Received:04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 (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
CAS Analytical
Parameter Number Method Result Q PQL MDL Units Run
Alkalinity SM 2320B-20 170 10 3.9 mg/L 1
Bicarbonate Alkalinity SM 2320B-20 170 10 3.9 mg/L 1
Carbonate Alkalinity SM 2320B-20 ND 10 3.9 mg/L 1
Chloride 300.0 3.2 1.0 0.11 mg/L 1
Sulfate 300.0 14 1.0 0.28 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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ICP-AES

Client:Earth Tech / AECOM Laboratory ID: OD10100-003
Description: WT027 Matrix: Aqueous
Date Sampled:04/10/2013 0852

Date Received:04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 3005A 6010C 1 04/15/2013 2123 CDF 04/12/2013 1135 18070
CAS Analytical

Parameter Number Method Result Q PQL MDL Units Run

Calcium 7440-70-2 6010C 34 5.0 1.0 mg/L 1

Magnesium 7439-95-4 6010C 7.5 5.0 1.2 mg/L 1

Potassium 7440-09-7 6010C 6.2 5.0 1.1 mg/L 1

Sodium 7440-23-5 6010C 24 5.0 1.2 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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Inorganic non-metals

Client:Earth Tech / AECOM Laboratory ID: OD10100-004
Description: WT040 Matrix: Aqueous
Date Sampled:04/10/2013 1010
Date Received: 04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 (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
CAS Analytical
Parameter Number Method Result Q PQL MDL Units Run
Alkalinity SM 2320B-20 40 J 10 3.9 mg/L 1
Bicarbonate Alkalinity SM 2320B-20 40 J 10 3.9 mg/L 1
Carbonate Alkalinity SM 2320B-20 ND 10 3.9 mg/L 1
Chloride 300.0 8.8 1.0 0.11 mg/L 1
Sulfate 300.0 0.86 J 1.0 0.28 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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ICP-AES

Client:Earth Tech / AECOM Laboratory ID: OD10100-004
Description: WT040 Matrix: Aqueous
Date Sampled:04/10/2013 1010
Date Received: 04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 3005A 6010C 1 04/15/2013 2130 CDF 04/12/2013 1135 18070
CAS Analytical

Parameter Number Method Result Q PQL MDL Units Run

Calcium 7440-70-2 6010C 23 J 5.0 1.0 mg/L 1

Magnesium 7439-95-4 6010C ND 5.0 1.2 mg/L 1

Potassium 7440-09-7 6010C 24 J 5.0 1.1 mg/L 1

Sodium 7440-23-5 6010C 13 5.0 1.2 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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Inorganic non-metals

Client:Earth Tech / AECOM Laboratory ID: OD10100-005
Description: WT038 Matrix: Aqueous
Date Sampled:04/10/2013 1125
Date Received: 04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 (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
CAS Analytical
Parameter Number Method Result Q PQL MDL Units Run
Alkalinity SM 2320B-20 39 10 3.9 mg/L 1
Bicarbonate Alkalinity SM 2320B-20 39 10 3.9 mg/L 1
Carbonate Alkalinity SM 2320B-20 ND 10 3.9 mg/L 1
Chloride 300.0 3.3 1.0 0.11 mg/L 1
Sulfate 300.0 120 5.0 1.4 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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ICP-AES

Client:Earth Tech / AECOM Laboratory ID: OD10100-005
Description: WT038 Matrix: Aqueous
Date Sampled:04/10/2013 1125

Date Received:04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 3005A 6010C 1 04/15/2013 2134 CDF 04/12/2013 1135 18070
CAS Analytical

Parameter Number Method Result Q PQL MDL Units Run

Calcium 7440-70-2 6010C 56 5.0 1.0 mg/L 1

Magnesium 7439-95-4 6010C 5.6 5.0 1.2 mg/L 1

Potassium 7440-09-7 6010C 19 J 5.0 11 mg/L 1

Sodium 7440-23-5 6010C 3.7 J 5.0 1.2 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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Inorganic non-metals

Client:Earth Tech / AECOM Laboratory ID: OD10100-006
Description: FD1 Matrix: Aqueous
Date Sampled:04/10/2013 1240
Date Received: 04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 (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
CAS Analytical
Parameter Number Method Result Q PQL MDL Units Run
Alkalinity SM 2320B-20 9.2 J 10 3.9 mg/L 1
Bicarbonate Alkalinity SM 2320B-20 9.2 J 10 3.9 mg/L 1
Carbonate Alkalinity SM 2320B-20 ND 10 3.9 mg/L 1
Chloride 300.0 4.7 1.0 0.11 mg/L 1
Sulfate 300.0 340 10 2.8 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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ICP-AES

Client:Earth Tech / AECOM Laboratory ID: OD10100-006

Description: FD1 Matrix: Aqueous
Date Sampled:04/10/2013 1240

Date Received:04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 3005A 6010C 1 04/15/2013 2138 CDF 04/12/2013 1135 18070
CAS Analytical

Parameter Number Method Result Q PQL MDL Units Run

Calcium 7440-70-2 6010C 110 5.0 1.0 mg/L 1

Magnesium 7439-95-4 6010C 13 5.0 1.2 mg/L 1

Potassium 7440-09-7 6010C 45 J 5.0 11 mg/L 1

Sodium 7440-23-5 6010C 6.5 5.0 1.2 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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Inorganic non-metals

Client:Earth Tech / AECOM Laboratory ID: OD10100-007
Description: Leachate 1 Matrix: Aqueous
Date Sampled:04/10/2013 1338
Date Received: 04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 (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
CAS Analytical
Parameter Number Method Result Q PQL MDL Units Run
Alkalinity SM 2320B-20 ND 10 3.9 mg/L 1
Bicarbonate Alkalinity SM 2320B-20 ND 10 3.9 mg/L 1
Carbonate Alkalinity SM 2320B-20 ND 10 3.9 mg/L 1
Chloride 300.0 10000 500 55 mg/L 1
Sulfate 300.0 2900 100 28 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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ICP-AES

Client:Earth Tech / AECOM Laboratory ID: OD10100-007
Description: Leachate 1 Matrix: Aqueous
Date Sampled:04/10/2013 1338
Date Received: 04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 3005A 6010C 25 04/17/2013 0234 CDF 04/12/2013 1135 18070
CAS Analytical

Parameter Number Method Result Q PQL MDL Units Run

Calcium 7440-70-2 6010C 1500 130 25 mg/L 1

Magnesium 7439-95-4 6010C 410 130 30 mg/L 1

Potassium 7440-09-7 6010C 820 130 27 mg/L 1

Sodium 7440-23-5 6010C 2200 130 29 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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Inorganic non-metals

Client:Earth Tech / AECOM Laboratory ID: OD10100-008
Description: Leachate Il ab Matrix: Aqueous
Date Sampled:04/10/2013 1345
Date Received: 04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 (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
CAS Analytical
Parameter Number Method Result Q PQL MDL Units Run
Alkalinity SM 2320B-20 4100 10 3.9 mg/L 1
Bicarbonate Alkalinity SM 2320B-20 4100 10 3.9 mg/L 1
Carbonate Alkalinity SM 2320B-20 ND 10 3.9 mg/L 1
Chloride 300.0 16000 500 55 mg/L 1
Sulfate 300.0 2800 100 28 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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ICP-AES

Client:Earth Tech / AECOM Laboratory ID: OD10100-008
Description: Leachate Il ab Matrix: Aqueous
Date Sampled:04/10/2013 1345

Date Received:04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 3005A 6010C 25 04/17/2013 0238 CDF 04/12/2013 1135 18070
CAS Analytical

Parameter Number Method Result Q PQL MDL Units Run

Calcium 7440-70-2 6010C 980 130 25 mg/L 1

Magnesium 7439-95-4 6010C 370 130 30 mg/L 1

Potassium 7440-09-7 6010C 1400 130 27 mg/L 1

Sodium 7440-23-5 6010C 7600 130 29 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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Inorganic non-metals

Client:Earth Tech / AECOM Laboratory ID: OD10100-009

Description: SW1 Matrix: Aqueous
Date Sampled:04/10/2013 1500

Date Received:04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 (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
CAS Analytical
Parameter Number Method Result Q PQL MDL Units Run
Alkalinity SM 2320B-20 78 J 10 3.9 mg/L 1
Bicarbonate Alkalinity SM 2320B-20 78 J 10 3.9 mg/L 1
Carbonate Alkalinity SM 2320B-20 ND 10 3.9 mg/L 1
Chloride 300.0 8.2 1.0 0.11 mg/L 1
Sulfate 300.0 15 1.0 0.28 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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ICP-AES

Client:Earth Tech / AECOM Laboratory ID: OD10100-009

Description: SW1 Matrix: Aqueous
Date Sampled:04/10/2013 1500

Date Received:04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 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
CAS Analytical
Parameter Number Method Result Q PQL MDL Units Run
Calcium 7440-70-2 6010C 7.8 5.0 1.0 mg/L 1
Magnesium 7439-95-4 6010C 27 J 5.0 1.2 mg/L 2
Potassium 7440-09-7 6010C 29 J 5.0 11 mg/L 1
Sodium 7440-23-5 6010C 9.1 5.0 1.2 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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Inorganic non-metals

Client:Earth Tech / AECOM Laboratory ID: OD10100-010
Description: WT033 Matrix: Aqueous
Date Sampled:04/10/2013 1535
Date Received: 04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 (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
CAS Analytical
Parameter Number Method Result Q PQL MDL Units Run
Alkalinity SM 2320B-20 ND 10 3.9 mg/L 1
Bicarbonate Alkalinity SM 2320B-20 ND 10 3.9 mg/L 1
Carbonate Alkalinity SM 2320B-20 ND 10 3.9 mg/L 1
Chloride 300.0 4.6 1.0 0.11 mg/L 1
Sulfate 300.0 048 J 1.0 0.28 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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ICP-AES

Client:Earth Tech / AECOM Laboratory ID: OD10100-010
Description: WT033 Matrix: Aqueous
Date Sampled:04/10/2013 1535
Date Received: 04/10/2013

Run Prep Method Analytical Method Dilution Analysis Date  Analyst Prep Date Batch
1 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
CAS Analytical
Parameter Number Method Result Q PQL MDL Units Run
Calcium 7440-70-2 6010C 27 J 5.0 1.0 mg/L 1
Magnesium 7439-95-4 6010C 32 J 5.0 1.2 mg/L 2
Potassium 7440-09-7 6010C 22 J 5.0 1.1 mg/L 1
Sodium 7440-23-5 6010C 6.2 5.0 1.2 mg/L 1
PQL = Practical quantitation limit B = Detected in the method blank E = Quantitation of compound exceeded the calibration range  H = Out of holding time Q = Surrogate failure
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria L = LCS/LCSD failure
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W" S = MS/MSD failure
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QC Summary
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Inorganic non-metals - MB

Sample ID: 0Q18807-001 Matrix: Aqueous
Batch: 18807
Analytical Method: SM 2320B-2011

Parameter Result Q Dil PQL MDL Units Analysis Date
Alkalinity ND 1 10 3.9 mg/L 04/20/2013 2019
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18807-002 Matrix: Aqueous
Batch: 18807
Analytical Method: SM 2320B-2011

Spike
Amount Result % Rec
Parameter (mg/L) (mgl/L) Q Dil % Rec Limit Analysis Date
Alkalinity 100 99 1 99 90-110 04/20/2013 2025
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18807-003 Matrix: Agqueous
Batch: 18807
Analytical Method: SM 2320B-2011

Spike
Amount Result % Rec % RPD
Parameter (mg/L) (mg/L) Q Dil % Rec % RPD Limit Limit Analysis Date
Alkalinity 100 110 1 105 6.5 90-110 20 04/20/2013 2031
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Shealy Environmental Services, Inc.
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.shealylab.com

Page: 29 of 64
Level 1 Report v2.1



Inorganic non-metals - MS

Sample ID: OD10100-002MS
Batch: 18807
Analytical Method: SM 2320B-2011

Matrix: Aqueous

Sample Spike

Amount Amount Result % Rec
Parameter (mg/L) (mg/L) (mg/L) Q Dil % Rec Limit Analysis Date
Alkalinity ND 100 ND N 1 0.00 70-130  04/20/2013 1906

PQL = Practical quantitation limit

ND = Not detected at or above the MDL

P = The RPD between two GC columns exceeds 40%

J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

N = Recovery is out of criteria
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Inorganic non-metals - MSD

Sample ID: 0D10100-002MD Matrix: Aqueous
Batch: 18807
Analytical Method: SM 2320B-2011

Sample Spike
Amount Amount Result % Rec % RPD
Parameter (mg/L) (mg/L) (mg/L) Q Dil %Rec %RPD Limit Limit Analysis Date
Alkalinity ND 100 ND N 1 0.00 0.00 70-130 20 04/20/2013 1909
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18855-001 Matrix: Aqueous
Batch: 18855
Analytical Method: 300.0

Parameter Result Q Dil PQL MDL Units Analysis Date
Chloride ND 1 1.0 0.11 mg/L 04/19/2013 1951
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18855-002
Batch: 18855
Analytical Method: 300.0

Matrix: Aqueous

Spike
Amount Result % Rec
Parameter (mg/L) (mgl/L) Q Dil % Rec Limit Analysis Date
Chloride 20 20 1 98 90-110 04/19/2013 2015

PQL = Practical quantitation limit

ND = Not detected at or above the MDL

P = The RPD between two GC columns exceeds 40%

J = Estimated result < PQL and > MDL

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

+ = RPD is out of criteria

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

N = Recovery is out of criteria
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Inorganic non-metals - LCSD

Sample ID: 0Q18855-003
Batch: 18855
Analytical Method: 300.0

Matrix: Aqueous

Spike
Amount Result % Rec % RPD
Parameter (mg/L) (mg/L) Dil % Rec % RPD Limit Limit Analysis Date
Chloride 20 20 1 98 0.42 90-110 20 04/19/2013 2039

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"

P = The RPD between two GC columns exceeds 40%

J = Estimated result < PQL and > MDL

N = Recovery is out of criteria

+ = RPD is out of criteria

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

Sample ID: 0D10100-004MS Matrix: Aqueous
Batch: 18855
Analytical Method: 300.0

Sample Spike
Amount Amount Result % Rec
Parameter (mg/L) (mg/L) (mg/L) Q Dil % Rec Limit Analysis Date
Chloride 8.8 20 28 1 97 90-110  04/20/2013 0642
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0D10100-004MD Matrix: Aqueous
Batch: 18855
Analytical Method: 300.0

Sample Spike
Amount Amount Result % Rec
Parameter (mg/L) (mg/L) (mg/lLl) Q Dil %Rec %RPD Limit Analysis Date
Chloride 8.8 20 28 1 97 0.078 90-110 04/20/2013 0706
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18857-001 Matrix: Aqueous
Batch: 18857
Analytical Method: 300.0

Parameter Result Q Dil PQL MDL Units Analysis Date
Chloride ND 1 1.0 0.11 mg/L 04/20/2013 0818
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18857-002
Batch: 18857
Analytical Method: 300.0

Matrix: Aqueous

Spike
Amount Result % Rec
Parameter (mg/L) (mgl/L) Q Dil % Rec Limit Analysis Date
Chloride 20 20 1 98 90-110 04/20/2013 0843

PQL = Practical quantitation limit

ND = Not detected at or above the MDL

P = The RPD between two GC columns exceeds 40%

J = Estimated result < PQL and > MDL

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

+ = RPD is out of criteria

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

N = Recovery is out of criteria
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Inorganic non-metals - LCSD

Sample ID: 0Q18857-003
Batch: 18857
Analytical Method: 300.0

Matrix: Aqueous

Spike
Amount Result % Rec % RPD
Parameter (mg/L) (mg/L) Dil % Rec % RPD Limit Limit Analysis Date
Chloride 20 20 1 98 0.11 90-110 20 04/20/2013 0907

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"

P = The RPD between two GC columns exceeds 40%

J = Estimated result < PQL and > MDL

N = Recovery is out of criteria

+ = RPD is out of criteria

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

Sample ID: 0D10100-006MS Matrix: Aqueous
Batch: 18857
Analytical Method: 300.0

Sample Spike
Amount Amount Result % Rec
Parameter (mg/L) (mg/L) (mg/L) Q Dil % Rec Limit Analysis Date
Chloride 4.7 20 24 1 99 90-110  04/20/2013 0955
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0D10100-006MD Matrix: Aqueous
Batch: 18857
Analytical Method: 300.0

Sample Spike
Amount Amount Result % Rec
Parameter (mg/L) (mg/L) (mg/lLl) Q Dil %Rec %RPD Limit Analysis Date
Chloride 4.7 20 24 1 97 1.6 90-110 04/20/2013 1019
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18858-001 Matrix: Aqueous
Batch: 18858
Analytical Method: 300.0

Parameter Result Q Dil PQL MDL Units Analysis Date
Sulfate ND 1 1.0 0.28 mg/L 04/19/2013 1951
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18858-002
Batch: 18858
Analytical Method: 300.0

Matrix: Aqueous

Spike
Amount Result % Rec
Parameter (mg/L) (mgl/L) Q Dil % Rec Limit Analysis Date
Sulfate 20 20 1 100 90-110 04/19/2013 2015

PQL = Practical quantitation limit

ND = Not detected at or above the MDL

P = The RPD between two GC columns exceeds 40%

J = Estimated result < PQL and > MDL

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

+ = RPD is out of criteria

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

N = Recovery is out of criteria
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Inorganic non-metals - LCSD

Sample ID: 0Q18858-003
Batch: 18858
Analytical Method: 300.0

Matrix: Aqueous

Spike
Amount Result % Rec % RPD
Parameter (mg/L) (mg/L) Dil % Rec % RPD Limit Limit Analysis Date
Sulfate 20 20 1 100 0.32 90-110 20 04/19/2013 2039

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"

P = The RPD between two GC columns exceeds 40%

J = Estimated result < PQL and > MDL

N = Recovery is out of criteria

+ = RPD is out of criteria

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

Sample ID: 0D10100-004MS Matrix: Aqueous
Batch: 18858
Analytical Method: 300.0

Sample Spike
Amount Amount Result % Rec
Parameter (mg/L) (mg/L) (mg/L) Q Dil % Rec Limit Analysis Date
Sulfate 0.86 20 21 1 100 90-110  04/20/2013 0642
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0D10100-004MD Matrix: Aqueous
Batch: 18858
Analytical Method: 300.0

Sample Spike
Amount Amount Result % Rec
Parameter (mg/L) (mg/L) (mg/lLl) Q Dil %Rec %RPD Limit Analysis Date
Sulfate 0.86 20 21 1 99 1.4 90-110 04/20/2013 0706
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18859-001 Matrix: Aqueous
Batch: 18859
Analytical Method: 300.0

Parameter Result Q Dil PQL MDL Units Analysis Date
Sulfate ND 1 1.0 0.28 mg/L 04/20/2013 0818
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18859-002
Batch: 18859
Analytical Method: 300.0

Matrix: Aqueous

Spike
Amount Result % Rec
Parameter (mg/L) (mgl/L) Q Dil % Rec Limit Analysis Date
Sulfate 20 20 1 98 90-110 04/20/2013 0843

PQL = Practical quantitation limit

ND = Not detected at or above the MDL

P = The RPD between two GC columns exceeds 40%

J = Estimated result < PQL and > MDL

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

+ = RPD is out of criteria

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

N = Recovery is out of criteria
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Inorganic non-metals - LCSD

Sample ID: 0Q18859-003
Batch: 18859
Analytical Method: 300.0

Matrix: Aqueous

Spike
Amount Result % Rec % RPD
Parameter (mg/L) (mg/L) Dil % Rec % RPD Limit Limit Analysis Date
Sulfate 20 20 1 98 0.44 90-110 20 04/20/2013 0907

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"

P = The RPD between two GC columns exceeds 40%

J = Estimated result < PQL and > MDL

N = Recovery is out of criteria

+ = RPD is out of criteria

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

Sample ID: 0Q18889-001 Matrix: Aqueous
Batch: 18889
Analytical Method: SM 2320B-2011

Parameter Result Q Dil PQL MDL Units Analysis Date
Alkalinity ND 1 10 3.9 mg/L 04/22/2013 1330
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18889-002 Matrix: Aqueous
Batch: 18889
Analytical Method: SM 2320B-2011

Spike
Amount Result % Rec
Parameter (mg/L) (mgl/L) Q Dil % Rec Limit Analysis Date
Alkalinity 1000 1000 1 100 90-110 04/22/2013 1330
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18889-003 Matrix: Agqueous
Batch: 18889
Analytical Method: SM 2320B-2011

Spike
Amount Result % Rec % RPD
Parameter (mg/L) (mg/L) Q Dil % Rec % RPD Limit Limit Analysis Date
Alkalinity 1000 1100 1 109 8.3 90-110 20 04/22/2013 1330
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18937-001 Matrix: Aqueous
Batch: 18937
Analytical Method: 300.0

Parameter Result Q Dil PQL MDL Units Analysis Date
Chloride ND 1 1.0 0.11 mg/L 04/22/2013 1855
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18937-002
Batch: 18937
Analytical Method: 300.0

Matrix: Aqueous

Spike
Amount Result % Rec
Parameter (mg/L) (mgl/L) Q Dil % Rec Limit Analysis Date
Chloride 20 20 1 101 90-110 04/22/2013 1920

PQL = Practical quantitation limit

ND = Not detected at or above the MDL

P = The RPD between two GC columns exceeds 40%

J = Estimated result < PQL and > MDL

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

+ = RPD is out of criteria

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

N = Recovery is out of criteria
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Inorganic non-metals - LCSD

Sample ID: 0Q18937-003
Batch: 18937
Analytical Method: 300.0

Matrix: Aqueous

Spike
Amount Result % Rec % RPD
Parameter (mg/L) (mg/L) Dil % Rec % RPD Limit Limit Analysis Date
Chloride 20 20 1 101 0.13 90-110 20 04/22/2013 1944

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"

P = The RPD between two GC columns exceeds 40%

J = Estimated result < PQL and > MDL

N = Recovery is out of criteria

+ = RPD is out of criteria

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

Sample ID: 0Q18940-001 Matrix: Aqueous
Batch: 18940
Analytical Method: 300.0

Parameter Result Q Dil PQL MDL Units Analysis Date
Sulfate ND 1 1.0 0.28 mg/L 04/22/2013 1855
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18940-002
Batch: 18940
Analytical Method: 300.0

Matrix: Aqueous

Spike
Amount Result % Rec
Parameter (mg/L) (mgl/L) Q Dil % Rec Limit Analysis Date
Sulfate 20 21 1 103 90-110 04/22/2013 1920

PQL = Practical quantitation limit

ND = Not detected at or above the MDL

P = The RPD between two GC columns exceeds 40%

J = Estimated result < PQL and > MDL

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

+ = RPD is out of criteria

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

N = Recovery is out of criteria
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Inorganic non-metals - LCSD

Sample ID: 0Q18940-003
Batch: 18940
Analytical Method: 300.0

Matrix: Aqueous

Spike
Amount Result % Rec % RPD
Parameter (mg/L) (mg/L) Dil % Rec % RPD Limit Limit Analysis Date
Sulfate 20 21 1 103 0.58 90-110 20 04/22/2013 1944

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"

P = The RPD between two GC columns exceeds 40%

J = Estimated result < PQL and > MDL

N = Recovery is out of criteria

+ = RPD is out of criteria

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

Sample ID: 0Q18070-001 Matrix: Aqueous
Batch: 18070 Prep Method: 3005A
Analytical Method: 6010C Prep Date: 04/12/2013 1135
Parameter Result Q Dil PQL MDL Units Analysis Date
Calcium ND 1 5.0 1.0 mg/L 04/17/2013 0140
Magnesium ND 1 5.0 1.2 mg/L 04/17/2013 0140
Potassium ND 1 5.0 11 mg/L 04/15/2013 2224
Sodium ND 1 5.0 1.2 mg/L 04/15/2013 2224
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0Q18070-002
Batch: 18070
Analytical Method: 6010C

Matrix: Aqueous

Prep Method: 3005A

Prep Date: 04/12/2013 1135

Spike
Amount Result % Rec
Parameter (mg/L) (mgl/L) Dil % Rec Limit Analysis Date
Calcium 40 41 1 103 80-120 04/17/2013 0144
Magnesium 40 42 1 104 80-120 04/17/2013 0144
Potassium 40 42 1 106 80-120 04/15/2013 2228
Sodium 40 39 1 97 80-120 04/15/2013 2228

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"

P = The RPD between two GC columns exceeds 40%

J = Estimated result < PQL and > MDL

+ = RPD is out of criteria

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

N = Recovery is out of criteria
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ICP-AES - LCSD

Sample ID: 0Q18070-003 Matrix: Agueous
Batch: 18070 Prep Method: 3005A
Analytical Method: 6010C Prep Date: 04/12/2013 1135
Spike
Amount Result % Rec % RPD
Parameter (mg/L) (mg/L) Q Dil % Rec % RPD Limit Limit Analysis Date
Calcium 40 41 1 101 13 80-120 20 04/17/2013 0148
Magnesium 40 41 1 102 2.0 80-120 20 04/17/2013 0148
Potassium 40 43 1 108 1.6 80-120 20 04/15/2013 2232
Sodium 40 39 1 96 0.41 80-120 20 04/15/2013 2232
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: OD10100-001MS Matrix: Aqueous
Batch: 18070 Prep Method: 3005A
Analytical Method: 6010C Prep Date: 04/12/2013 1135
Sample Spike
Amount Amount Result % Rec
Parameter (mg/L) (mg/L) (mg/L) Q Dil % Rec Limit Analysis Date
Calcium 210 40 240 1 87 75-125  04/17/2013 0211
Magnesium 30 40 70 1 99 75-125  04/17/2013 0211
Potassium 15 40 58 1 106 75-125  04/17/2013 0211
Sodium 27 40 68 1 103 75-125  04/17/2013 0211
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Sample ID: 0D10100-001MD
Batch: 18070
Analytical Method: 6010C

Matrix: Aqueous

Prep Method: 3005A
Prep Date: 04/12/2013 1135

Sample Spike
Amount Amount Result % Rec % RPD
Parameter (mg/L) (mg/L) (mg/L) Q Dil %Rec %RPD Limit Limit Analysis Date
Calcium 210 40 240 1 93 1.0 75-125 20 04/17/2013 0215
Magnesium 30 40 70 1 100 0.60 75-125 20 04/17/2013 0215
Potassium 15 40 56 1 102 25 75-125 20 04/17/2013 0215
Sodium 27 40 70 1 106 2.0 75-125 20 04/17/2013 0215

PQL = Practical quantitation limit

ND = Not detected at or above the MDL

J = Estimated result < PQL and > MDL

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

P = The RPD between two GC columns exceeds 40%

N = Recovery is out of criteria

+ = RPD is out of criteria
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ICP-AES - MS

Sample ID: 0D10100-003MS Matrix: Agqueous
Batch: 18070 Prep Method: 3005A
Analytical Method: 6010C Prep Date: 04/12/2013 1135
Sample Spike
Amount Amount Result % Rec
Parameter (mg/L) (mg/L) (mg/L) Q Dil % Rec Limit Analysis Date
Calcium 34 40 73 1 98 75-125  04/15/2013 2127
Magnesium 7.5 40 46 1 97 75-125  04/15/2013 2127
Potassium 6.2 40 50 1 109 75-125  04/15/2013 2127
Sodium 24 40 64 1 99 75-125  04/15/2013 2127
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N = Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + = RPD is out of criteria

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

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

Shealy Environmental Services, Inc.
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.shealylab.com
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SHEALY ENVIRONMENTAL SERVICES, INC.

Shealy Environmenlal Services, ing, Fags | of 1
Document Number. F-AD-11& Replaces Datle: 1VT 112

Rewvision Mamber: 10

Effzorive Diais: 0128113

Sample Receipt Checklist (SRC)

Client: lﬂéﬁ,ﬂﬂ]’ Cooler Inspected b}-a’date:j'ﬁ';*"‘ / Lf{!brh S Las ) .tﬂ,f'd;’b 0

Means of receip:

/E-SESI [ cliemt [ ups [J FedEx [] Airborne Exp ] Other

Yes [ ] [No[ 4+ 1. Were custody seals present on the cooler?
Yes No [ 4| 2. If custody seals were present, were they intact and unbroken?
Cooler ID/temperature upon rEC{:[pl’/’-s_r' i ! BC *C { &

Method: [ Temperature Blank _—F | Apainst 1'54:[1]!:_5,_
Method of coalant: 7] Wet Ice (] Blue lce ] Drvlce (] MNone

I response is Mo

{or ¥es for 14, 13, 16), an explanation/resolution must be provided.

Yes (] | No [

4. If temperature of any cooler exceeded 6.0°C, was Project Manager notified?
N:LEI— PM notified by SRC, phone, noie {circle ome), ather: . (For
) coolers received via commercial courier, PMs are Lo be notified immediately.

Yes Mo |

NafT] | 4. Is the commercial courier’s packing slip attached o this form?

Yes b= | No [ ]

3. Were proper custody procedures (relinguished/received) followed?

Yes _ Nl::l_

NaA Sa Were samples relinauished by client lo commercial courier?

Yes No [ ]

Yes | No [ ]

. Were sample IDs listed?
. Was collection date & time listed?

et
5]
wm

ﬁ :NDD

Yes [-] | No[]

f
7
B. Were fests to be performed listed on the COC?
9. Did all samples arrive in the proper containers for each test?

| Yes [A [ No[]

10. Did all container label information (1D, date, Lime) agree with COC?

11. Did all containers arrive in good condilion (unbroken, lids an, ete.)?

Yes [ 1 | No| |
Yes No [ ]

12 Was adequate sample volume available?

Yes 4| No[]

13. Were all samples received within ¥ the halding time or 48 hours, whichever
comes first?

Yes [ | | NeT]

14, Were any samples containers missing?

| Yes ::I "‘]{JE

15. Were there any excess samples not lisled on COCY

Yes L] No[]

NAFT 16. Were bubbles present >“pea-size™ (Y or 6mm in diameter) in any VOA

wials?
| Yes [ | Nat | na 17. Were all metals/O&G/HEM/nuirisnt samples received ar a pH of <z?
Yes Mo [ M, 13. Were all eyanide and/or sulfide samples received at a pH =127

Yes [] | No [

[ Yes Mo []

NaFT 15, Were all applicable T\-_H3_ﬂTmf'uy'unil:|E,,"[‘:-hﬂnDE.-"EN"".;F&:’-:!."F‘CES-.;'harh
' (<0.2mg/L) samples free of residual chlorine?
NAFT | 20. Were collsction temperatures documented on the COC for NC samples?

Yes [ | Mo ]

NAFT 21. Were clicnt remarks/requests (i.e. requesiad dilutions, MS/MSD Cesignations,
) | ete ) correctly transcribed from the COC into the comment section in LIMS?

Sample Preservation  (Must be completed for any sample(s) incorrectly preserved or with headspace.)

Sample(s) =~ o

C.--.j "-f.‘:n.a'E';

were receivgd incorrectly preserved and were adjusted |

accordingly in sample receiving with Ej_%c::- (H:50 HCLNaOH) with the SR # (number)

. Sample(s)

were received with bubbles =6 mm in diamerce.

Sample(s)

were received with TRC =0.2 mg/L for NH3/

TKN/cyanide/BNA/pest/PCB/herh.

id i
Sample labels verified by: = Date: ¥ [is [

Corrective Action taken. if necessary:

Was client notified: Yes ] No [ Did client respond:  Yes [ No [

SESI employee:

Crate of response:

Comments:

e

Shealy Environmental Services, Inc.

2.1
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.shealylab.com Level 1 Report v



SHEALY ENVIRONMENTAL SERVICES, INC.

Nisreen Saikaly

From: Meorgan, Rendy <RANDY. MORGANEazcom com:»
Sent: Thursday, April 11, 2003 8:13 AM
Tao: Misresn Saikaly -

e l-'/ h | ! \\\' I I " =4 -I'j'_ N
Subject: Pinswood l. Y | | | | : y

i i \ ! T . N

Attachments: randy.pdf —
The ID for Leachates || needs to be Leachate ll ek can you correct this on the chain st will be in the system this way,
attached is my corrected chain. The bottles need to be correcled also plzase. Thank you,  Randy

Shealy Environmental Services, Inc.

106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.shealylab.com

Level 1 Report v2.1
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AIISOTECH

ISOTECH LABORATORIES INC

Lab Number:

Submitter Sample Name:

Submitter Sample ID:
Submitter Job #:
Company:

Field or Site:
Location:
Depth/Formation:
Container Type:
Sample Collected:
oD of water

8180 of water

Tritium content of water

313C of DIC

14C content of DIC
8'5N of nitrate
8'80 of nitrate
3%48S of sulfate

3180 of sulfate

Remarks:

ANALYSIS REPORT

Water Analysis

346546 Job Number: 21264

WTO015

AECOM, Inc.

Pinewood Landfill

1 Liter Plastic Bottle

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

---------------- -25.8 %. relative to VSMOW

---------------- -4.48 %. relative to VSMOW

________________ 6.38 +0.20 TU

1S-63920



AIISOTECH

ISOTECH LABORATORIES INC

Lab Number:

Submitter Sample Name:

Submitter Sample ID:
Submitter Job #:
Company:

Field or Site:
Location:
Depth/Formation:
Container Type:
Sample Collected:
oD of water

8180 of water

Tritium content of water

313C of DIC

14C content of DIC
8'5N of nitrate
8'80 of nitrate
3%48S of sulfate

3180 of sulfate

Remarks:

ANALYSIS REPORT

Water Analysis

346547 Job Number: 21264

WTO030

AECOM, Inc.

Pinewood Landfill

1 Liter Plastic Bottle

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

---------------- -20.3 %o relative to VSMOW

---------------- -3.97 %e. relative to VSMOW

________________ 7.80 +0.19TU

1S-63920



AIISOTECH

ISOTECH LABORATORIES INC

Lab Number:

Submitter Sample Name:

Submitter Sample ID:
Submitter Job #:
Company:

Field or Site:
Location:
Depth/Formation:
Container Type:
Sample Collected:
oD of water

8180 of water

Tritium content of water

313C of DIC

14C content of DIC
8'5N of nitrate
8'80 of nitrate
3%48S of sulfate

3180 of sulfate

Remarks:

ANALYSIS REPORT

Water Analysis

346548 Job Number: 21264

Leachate |

AECOM, Inc.

Pinewood Landfill

1 Liter Plastic Bottle

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

---------------- -84.2 %. relative to VSMOW

---------------- -8.57 %. relative to VSMOW

................ 253 + 36TU

1S-63920



AIISOTECH

ISOTECH LABORATORIES INC

Lab Number:

Submitter Sample Name:

Submitter Sample ID:
Submitter Job #:
Company:

Field or Site:
Location:
Depth/Formation:
Container Type:
Sample Collected:
oD of water

8180 of water

Tritium content of water

313C of DIC

14C content of DIC
8'5N of nitrate
8'80 of nitrate
3%48S of sulfate

3180 of sulfate

Remarks:

ANALYSIS REPORT

Water Analysis

346549 Job Number: 21264

Leachate Il ab

AECOM, Inc.

Pinewood Landfill

1 Liter Plastic Bottle

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

---------------- -81.9 %. relative to VSMOW

---------------- -7.75 %. relative to VSMOW

................ 363 + 7TU

1S-63920



AIISOTECH

ISOTECH LABORATORIES INC

Lab Number:

Submitter Sample Name:

Submitter Sample ID:
Submitter Job #:
Company:

Field or Site:
Location:
Depth/Formation:
Container Type:
Sample Collected:
oD of water

8180 of water

Tritium content of water

313C of DIC

14C content of DIC
8'5N of nitrate
8'80 of nitrate
3%48S of sulfate

3180 of sulfate

Remarks:

ANALYSIS REPORT

Water Analysis

346550 Job Number: 21264

WTO027

AECOM, Inc.

Pinewood Landfill

1 Liter Plastic Bottle

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

---------------- -22.9 %. relative to VSMOW

---------------- -4.28 %. relative to VSMOW

________________ 8.07 +0.22TU

1S-63920



AIISOTECH

ISOTECH LABORATORIES INC

Lab Number:

Submitter Sample Name:

Submitter Sample ID:
Submitter Job #:
Company:

Field or Site:
Location:
Depth/Formation:
Container Type:
Sample Collected:
oD of water

8180 of water

Tritium content of water

313C of DIC

14C content of DIC
8'5N of nitrate
8'80 of nitrate
3%48S of sulfate

3180 of sulfate

Remarks:

ANALYSIS REPORT

Water Analysis

346551 Job Number: 21264

WTO033

AECOM, Inc.

Pinewood Landfill

1 Liter Plastic Bottle

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

---------------- -25.6 %. relative to VSMOW

---------------- -4.58 %. relative to VSMOW

________________ 5.07 +0.19TU

1S-63920



AIISOTECH

ISOTECH LABORATORIES INC

Lab Number:

Submitter Sample Name:

Submitter Sample ID:
Submitter Job #:
Company:

Field or Site:
Location:
Depth/Formation:
Container Type:
Sample Collected:
oD of water

8180 of water

Tritium content of water

313C of DIC

14C content of DIC
8'5N of nitrate
8'80 of nitrate
3%48S of sulfate

3180 of sulfate

Remarks:

ANALYSIS REPORT

Water Analysis

346552 Job Number: 21264

WTO038

AECOM, Inc.

Pinewood Landfill

1 Liter Plastic Bottle

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

---------------- -23.7 %o relative to VSMOW

---------------- -4.38 %. relative to VSMOW

________________ 712 +0.21TU

1S-63920



AIISOTECH

ISOTECH LABORATORIES INC

Lab Number:

Submitter Sample Name:

Submitter Sample ID:
Submitter Job #:
Company:

Field or Site:
Location:
Depth/Formation:
Container Type:
Sample Collected:
oD of water

8180 of water

Tritium content of water

313C of DIC

14C content of DIC
8'5N of nitrate
8'80 of nitrate
3%48S of sulfate

3180 of sulfate

Remarks:

ANALYSIS REPORT

Water Analysis

346553 Job Number: 21264

WTO040

AECOM, Inc.

Pinewood Landfill

1 Liter Plastic Bottle

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

---------------- -24.8 %. relative to VSMOW

---------------- -4.43 %. relative to VSMOW

________________ 478 +0.19TU

1S-63920



AIISOTECH

ISOTECH LABORATORIES INC

Lab Number:

Submitter Sample Name:

Submitter Sample ID:
Submitter Job #:
Company:

Field or Site:
Location:
Depth/Formation:
Container Type:
Sample Collected:
oD of water

8180 of water

Tritium content of water

313C of DIC

14C content of DIC
8'5N of nitrate
8'80 of nitrate
3%48S of sulfate

3180 of sulfate

Remarks:

ANALYSIS REPORT

Water Analysis

346554 Job Number: 21264

SWi1

AECOM, Inc.

Pinewood Landfill

1 Liter Plastic Bottle

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

---------------- -18.1 %o relative to VSMOW

---------------- -2.90 %e. relative to VSMOW

________________ 6.85 +0.20TU

1S-63920



AIISOTECH

ISOTECH LABORATORIES INC

Lab Number:

Submitter Sample Name:

Submitter Sample ID:
Submitter Job #:
Company:

Field or Site:
Location:
Depth/Formation:
Container Type:
Sample Collected:
oD of water

8180 of water

Tritium content of water

313C of DIC

14C content of DIC
8'5N of nitrate
8'80 of nitrate
3%48S of sulfate

3180 of sulfate

Remarks:

ANALYSIS REPORT

Water Analysis

346555 Job Number: 21264

FD1

AECOM, Inc.

Pinewood Landfill

1 Liter Plastic Bottle

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

---------------- -22.8 %. relative to VSMOW

---------------- -4.32 %. relative to VSMOW

________________ 6.58 +0.19TU

1S-63920
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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 Total Dissolved Soils RPD
Identification (mg/L)
WTO015 2892 -55%
WT027 192 -3%
WT-030 973 0%
WT-033 22 68%
WT038 215 2%
WTO040 32 36%
Leachate 1 17,833 -20%
Leachate Il 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 WTO015.

Isotope analysis was performed by Isotech Laboratories, Inc., Champaign, lllinois. Cavity ring-down
spectroscopy was used for analysis of §'°0/**0 and 8D/H, and tritum was analyzed by radiometric
measurement. For 8D/H and §'°0/*°0 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 8D/H an uncertainty of +/- 2 and §'®0/*°O an
uncertainty of +/- 0.2. Uncertainties assigned for tritum 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 | sample, which has an uncertainty of 14%.



Site Name: Pinewood

Laboratory Sample Delivery Group No: OD10100
Sampling Date: April 9-10, 2013

Chain of Custody No: NA

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

Page 1 of 3



Site Name: Pinewood

Laboratory Sample Delivery Group No: OD10100
Sampling Date: April 9-10, 2013

Chain of Custody No: NA

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 Il 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
e 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.

e 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.

e 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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Site Name: Pinewood

Laboratory Sample Delivery Group No: OD10100
Sampling Date: April 9-10, 2013

Chain of Custody No: NA

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.

References
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Guidelines for Inorganic Data Review, EPA 540-R-04-004, (OSWER 9240.1-45).
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Modifier

<

u/u

Qualifier
J
S

Qualifier
M

Qualifier
m

Table C-1
Summary of Added Data Qualifiers
Pinewood Landfill
Pinewood, South Carolina

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

Description
Estimated result < PQL and = MDL

MS/MSD failure

Result Data Qualifiers

Description
A matrix effect was present.

Analysis Data Qualifiers

Description
Matrix spike recovery below established criteria.
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