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1. INTRODUCTION

1.1 Inspection and Notice of Violation

On October 6, 2014 a Soil and Surface Water Sampling Plan for Leachate Outbreaks
(Plan) for the Edgecombe County Construction and Demolition Landfill was submitted to
the North Carolina Department of Environment and Natural Resources (NCDENR),
Division of Waste Management (DWQM), Solid Waste Section in response to
NCDENR’s inspection of the Landfill on June 10, 2014 and the subsequent Notice of
Violations (NOV) issued to Edgecombe County on June 20, 2014. This Plan included
copies of the June 20, 2014 NOV and the June 10, 2014 Inspection Report (Appendix 1).
NCDENR issued an approval letter dated October 8, 2014 for the Soil and Surface Water
Sampling Plan for Leachate Outbreaks.

This report details the sampling activities and results conducted in accordance with the
sampling plan.

2. SITE ACTIVITIES

2.1  Soil Sampling

2.1.1 Soil Sampling Locations

Soil samples were collected at two areas located beyond the Municipal Solid Waste
(MSW) Edge-of-Waste boundary, located down slope from the leachate outbreaks. The
two soil sampling locations (SS-1 and SS-2) are shown in Figure 1, and were selected to
assess impact to soil that may have come in contact with leachate. A background soil
sample (SS-3) was collected from beyond the MSW Edge-of-Waste boundary on the
south side of the landfill as shown in Figure 1. The locations of the samples are
documented in the photo log contained in Appendix I1.

2.1.2 Soil Sampling Methodology

Discrete soil samples were collected between one and two feet below ground surface (ft-
bgs) at the sampling locations shown in Figure 1. The soil samples were collected using
the methodology set out in the approved Plan (Appendix I).

2.1.3 Soil Analysis

The Plan proposed to analyze the soil samples for Appendix | volatile organic
compounds (VOCs) and metals. In the October 8, 2014 NCDENR approval letter, it was
requested that the soil samples also be analyzed for chemical oxygen demand (COD),
phosphorus, sulfate, and pH. The three soil samples (SS-1, SS-2 and SS-3) were
submitted to Environmental Conservation Laboratories, Inc. (ENCO), a North Carolina
certified laboratory, under appropriate chain-of-custody procedure for analysis.

2.1.4 Soil Results Comparison

The results of soil sampling are summarized in Table 1. The analytical results were
compared to the Inactive Hazardous Sites Branch (IHSB) Preliminary Soil Remediation
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Goals (PSRG) Table dated September 2014. Specifically, the results were compared to
the Industrial Health-Based Soil Remediation Goals, the Residential Health-Based Soil
Remediation Goals, and the Protection of Groundwater Soil Remediation Goals.

No VOCs were detected in the soil samples collected from SS-1 and background sample
SS-3. In the soil sample collected from SS-2, only 2-butanone (methyl ethyl ketone
(MEK)) was detected at a level below the PSRGs.

Low levels of metals, including antimony, arsenic, barium, beryllium, cadmium,
chromium, cobalt, copper, lead, nickel, vanadium and zinc, were detected in the three soil
samples, including the background soil sample, SS-3. The only exception is nickel, which
was not detected in SS-2. Antimony, Arsenic, Cobalt, and VVanadium were reported
above one or both of the PSRG’s in all three samples.

Phosphorus and sulfate were detected in the three soil samples.

A copy of the analytical laboratory report for the soil samples is located in Appendix
M.

2.2  Surface Water Sampling and Analysis

In the June 20, 2014 NOV it was stated that surface water sampling should be conducted
to evaluate the extent of the potential environmental impacts from the release(s) at the
facility. It was also noted that a background surface water sample should be collected.

The north side of the landfill, in the area of the two leachate outbreaks, is sloped such
that any surface water and sediment runoff is directed into a sediment control basin
located to the north of the outbreaks. The water discharge from the sediment control
basin is directed into Jerry’s Creek located to the north of the basin. On July 30, 2014
(20 days after Mr. Barnes’ inspection), as a part of routine compliance monitoring at the
landfill, an Upstream (SW-1) and a Downstream (SW-2) surface water sample were
collected from Jerry’s Creek (Figure 1). These samples were analyzed for Appendix |
VOCs and Metals. The field parameters of pH, specific conductance (SC), oxygen
reduction potential (ORP), dissolved oxygen (DO) and turbidity were also collected for
these two surface water samples.

The results of the Upstream and the Downstream surface water samples collected on July
30, 2014 during routine landfill monitoring activities are presented in Table 2 and are
compared the North Carolina 15A North Carolina Administrative Code (NCAC) 2B
Surface Water Standards. There were no exceedances of the Surface Water Standards
for either the Upstream or Downstream samples. A copy of the analytical laboratory
report is located in Appendix Il of the Soil and Surface Water Sampling Plan for
Leachate Outbreaks located in Appendix I.
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3. CONCLUSIONS AND RECOMMENDATIONS

A limited surface water and soil assessment was conducted at the Edgecombe County
Construction and Demolition Landfill in Tarboro, North Carolina. The results of the site
activities are summarized below.

The results do not indicate impacts by VOCs to soil. Four metals, antimony, arsenic,
cobalt and vanadium, were detected at one or more of the sample locations above the
PSRG’s. Two of these metals, arsenic and vanadium, were detected in the background
soil sample above the PSRGs, as well. The only metal detected above the Industrial
Health-Base PSRG was arsenic.

Based on a review of data presented in the Alternate Source Demonstration Report for
the Edgecombe County Landfill dated June 10, 2008 (Appendix 1V), it appears that these
four detected metals detected at levels exceeding the PSRG’s occur naturally at the site.

It was also determined that the detections of metals in the Alternate Source
Demonstration varied greatly in the seven background samples collected throughout the
site, including two samples collected near each other in the soil borrow pit area. The
values of metals detected in this soil leachate assessment, including Arsenic, are not
unexpected.

The results do not indicate impact to surface water by VOCs or metals.

No additional assessment or remediation is recommended.
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TABLE 1
Summary of Soil Analytical Results
Edgecombe County Landfill
Tarboro, North Carolina
S&ME Project No. 1054-13-280A

Analytical Method Analytem Sar;z:; D SS-L SS-2 SS3 Industrial Healzth— Residential Hea:th— Protection of ,
Collected 10/10/2014 | 10/10/2014 10/10/2014 Based PSRG Based PSRG Groundwater PSRG
Antimony 0.248° 1.83°P 0.392° 94 6.2 0.9
Arsenic 1.39° 19.1° 1.68° 3 0.67 6
Barium 20° 11.4°P 13.8° 44,000 3000 580
Beryllium 0.191° 0.346°° 0.0359° 460 32 63
Cadmium 0.0116 Y 0.0223Y 0.0454 200 14 3
Chromium 8.05° 22.8° 573’ 100,000 24,000 360,000
EPA 6010C
Cobalt 1.02° 0.89°° 0.528’ 70 4.6 0.9
Copper 169’ 3.26"° 1.38’ 9,400 620 700
Lead 5,557 4.95"° 6.10° 160 400 270
Nickel 1.91) <0.836 1.28J 4,400 300 130
Vanadium 14.7° 45° 10.1° 1,200 78 6
Zinc 7.38’ 6.97° 7.12° 70,000 4,600 1,200
VOCs by EPA 8260B 2-Butanone (MEK) <0.0006 0.0007° <0.0007 38,000 5,400 16
SM 5220D-1997 Chemical Oxygen Deman 480 560 1,500 NS NS NS
EPA 365.4 Phosphorus 160 240 140 NS NS NS
EPA Method 9056A Sulfate as SO, 67’ 140° 40 NS NS NS
EPA Method 9045D pH 6 53 7 53 NS NS NS

Notes:

Shaded values indicate exceedances of the Residential Health-Based PSRG or the Protection of Groundwater Remedial Goal.

1. All constituents reported in milligrams per kilogram (mg/kg)

2. PSRG: Preliminary Soil Remediation Goals obtained from the NCDENR Inactive Hazardous Sites
Branch Table dated September 2014.

3. Constituents not shown were not detected for the method.

4. Chromium PSRG is presented as chromium III.

5. Nickel is presented as Nickel Soluble Salts.

6. SU = Standard Units

J: The reported value is between the laboratory method detection limit (MDL) and the laboratory
method reporting limit (MRL), adjusted for actual sample preparation data and moisture content,

D: The sample was analyzed at dilution.

U: Analyte was analyzed for, but not detected to the level shown, adjusted for actual sample preparation data and moisture content, where applicable.

NS: No Standard




TABLE 2
Summary of Surface Water Results
Edgecombe County Landfill
Tarboro, North Carolina
July 30, 2014 Sampling Event
S&ME Project No. 1054-13-276A & 1054-13-280A

APPENDIX | VOCs* UNITS Fr‘zeihic—g(e'\:l?:c\]ﬁalatic 2B STANDARD SURFACE WATER
EPA METHOD 8260B Life Water Supply UPSTREAM DOWNSTREAM
(SW-1) (SW-2)
Acetone ua/l® 2,000 NS <1.2 4.6J
Benzene ug/l NS 1.19 <0.15 <0.15
Chlorobenzene ug/l 140 488 <0.17 <0.17
1,4-Dichlorobenzene ug/l 100 488 <0.19 <0.19
1,1-Dichloroethane ug/l LD 6 <0.13 <0.13
cis-1,2-Dichloroethene ug/l NS 60 <0.15 <0.15
trans-1,2-Dichloroethene ug/l NS 140 <0.21 <0.21
1,2-Dichloropropane ug/l NS 0.5 <0.10 <0.10
Dibromochloromethane ug/l NL NL 332 <0.17
Methylene chloride ug/l NS 4.6 <0.23 <0.23
Trichloroethene ug/l NS 2.5 <0.15 <0.15
Vinyl chloride g/l NS 0.025 <0.32" <0.32"
APPENDIX | INORGANIC
COMPOUNDS
EPA METHOD 6010B
Antimony (Total) ug/l NS 5.6 <0.22 <0.22
Arsenic (Total) ug/l 50 10 <2.8 <2.8
Barium (Total) ug/l LD 1,000 60.7 J 60.4 J
Beryllium (Total) ug/l 6.5 NS <0.10 <0.10
Cadmium (Total) ug/l 2 (N) NS <0.36 <0.36
Chromium (Total) ug/l 50 NS <14 <1.4
Cobalt (Total) ug/l NS 3 1.77J 1.70J
Copper (Total) ug/l 7 (AL) NS <1.6 <1.6
Lead (Total) ug/l 25 (N) NS <2.1 <2.1
Nickel (Total) ug/l 88 (N) 25 <1.8 <1.8
Selenium (Total) ug/l 5 NS <0.91 <0.91
Silver (Total) g/l 0.06 (N) NS <19 <1.9
Thallium (Total) ug/l NS 0.24 <0.11 <0.11
Vanadium (Total) ug/l NL NL 1.83J <14
Zinc (Total) ug/| 50 (AL) NS 7.82J 5.60 J
FIELD PARAMETERS
pH standard NE NE 6.13 6.8
Specific Conductance mS/cm NE NE 0.086 0.107
Oxygen Reduction Potential mV NE NE 128.8 57.2
Dissolved Oxygen mg/L NE NE 3.85 5.81
Turbidity NTUs NE NE 575.6 17.1
Temperature °C NE NE 25.54 23.05
NOTES:

1.Samples were collected by S&ME on July 30, 2014 and analyzed by Environmental Conservation Laboratories, Inc. (ENCO). This summary table
only shows those constituents detected above method detection limits. Detection limits are shown on laboratory reports.

2. Values which are BOLD indicate levels above laboratory detection limits.

3. pg/L = Micrograms Per Liter

4. VOCs = Volatile Organic Compounds

NE = Standard not Established

NS = No Standard Value Listed

NL = Constituent not Listed

(AL) = Action Level Standard - See 2B.0211 for additional information

(N) = Narrative Standard - See 2B.0211

LD = Limited Data Available

* = Method Detection Limit is greater than the 2B Standard

J = Analyte detected, but below the laboratory reporting limit therefore the result is an estimated concentration.

DAF Computation = Dilution/Attenuation Factor Computation (ref. S&ME Alternate Source Demonstration, June 2008).

SWSL = Solid Waste Section Limit. (ref. NCDENR-DWM, Solid Waste Section February 23, 2007 memorandum)

Appendix | compounds not shown were not detected during this sampling event. See Appendix I of the report for laboratory reports.
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APPENDIX I
Soil and Surface Water Sampling Plan for Leachate Outbreaks

NCDENR Soil and Surface Water Sampling Plan Approval Letter



Ay
NCDENR

North Carolina Department of Environment and Natural Resources

Pat McCrory John E. Skvarla, IlI
Governor Secretary

October 8, 2014

Mr. Mike Cummings

Edgecombe County Solid Waste Manager
P.O. Box 10

Tarboro, NC 27886

Re: Soil and Surface Water Sampling Plan for Leachate Outbreaks
Edgecombe County Construction and Demolition Landfill, Permit #33-01

Dear Mr. Cummings:

The Solid Waste Section (Section) has reviewed the Soil and Surface Water Sampling Plan for Leachate
Outbreaks submitted by S&ME, Inc. (S&ME) on behalf of Edgecombe County. The sampling plan was
submitted in response to observed leachate outbreaks during inspections at the facility in June and August
2014 by Solid Waste Section (Section) personnel. The CDLF is located on top of the closed MSWLF and
one of the outbreaks originating from the CDLF was being absorbed into the MSWLF cover and the other
traveled beyond the MSWLF edge of waste.

S&ME proposes to collect discrete soil samples at two locations beyond the MSWLF edge of waste to assess
the potential impact of the leachate outbreaks. A background soil sample will also be collected from the
southern portion of the landfill beyond the edge of waste. The soil samples are proposed to be collected one
to two feet below ground surface and analyzed for Appendix | volatile organic compounds, metals, and pH.
S&ME has also proposed to use surface water analytical data collected during routine monitoring in lieu of
additional surface water monitoring since leachate from the outbreaks would be directed into Jerry’s Creek
via the sediment control basin.

The Section approves the sampling plan as proposed under the condition that soil samples are also analyzed
for BOD, COD, phosphorus, and sulfate. Please contact me at (919) 707-8288 or by e-mail at
ervin.lane@ncdenr.gov if you have any questions or concerns regarding this letter. Thank you in advance for
your cooperation in this manner.

Sincerely,
Lo G
Ervin Lane

Compliance Hydrogeologist
Solid Waste Section

cc: Sam Watts, P.G., S&ME, Inc.
Jason Watkins, Field Operations Branch Head
Dennis Shackelford, Eastern District Supervisor
Ben Barnes, Environmental Senior Specialist
1646 Mail Service Center, Raleigh, North Carolina 27699-1646
Phone: 919-707-8200 \ Internet: http://portal.ncdenr.org/web/wm
An Equal Opportunity \ Affirmative Action Employer — Made in part by recycled paper



October 6, 2014

North Carolina Department of Environment and Natural Resources
Division of Waste Management

Solid Waste Section

217 West Jones Street

Raleigh, North Carolina 27603

Attention: Mr. Ben Barnes via email: ben.barnes@ncdenr.gov

Reference:  Soil and Surface Water Sampling Plan for Leachate Outbreaks
Edgecombe County C&D Landfill (Permit No. 33-01)
Tarboro, North Carolina
S&ME Project No. 1054-13-280A

Dear Mr. Barnes:

S&ME, Inc. (S&ME), on behalf of Edgecombe County, is submitting this Soil and
Surface Water Sampling Plan for Leachate Outbreaks for the Edgecombe County
Construction and Demolition Landfill located in Tarboro, North Carolina. This Plan was
prepared in response to the Notice of Violations dated June 20, 2014 and August 11,
2014 issued by the North Carolina Department of Environment and Natural Resources,
Division of Waste Management, Solid Waste Section to Edgecombe County.

If you have any questions about this Sampling Plan, please do not hesitate to contact us at
(919) 872-2660.

Sincerely,
S&ME, Inc.
sV J 3 — / /:/ f /
//// / / < yryaN s =
/2 ) // 7 4
(Gl B AL S
Claudia B. Irvin, E.I.T. Samuel P. Watts, P.G.
Staff Professional Senior Consultant

Attachment:  Soil and Surface Water Sampling Plan for Leachate Outbreaks, dated
October 6, 2014

cc: Mike Cummings, Edgecombe County Solid Waste Director

T:\Projects\2013\ENV\13-280A Edgecombe FY 14-15 On-Call Consulting\Deliverables\Landfill Leachate NOV\Sampling
Assessment Plan\Sampling Plan Cover Letter 10-6-2014.doc

S&ME, INC. / 3201 Spring Forest Road / Raleigh, NC 27616 / p 919.872.2660 / f 919.876.3958 / www.smeinc.com
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1. BACKGROUND

1.1 Inspection and Notice of Violation

On June 10, 2014, Mr. Ben Barnes, representing the North Carolina Division of Waste
Management (NCDWM), Solid Waste Section, inspected the Edgecombe County
Construction and Demolition (C&D) Landfill for compliance with the North Carolina
statues and rules. During the inspection Mr. Barnes observed two leachate outbreaks on
the north side of the C&D Landfill. Mr. Barnes noted that one of the outbreaks was being
absorbed into the landfill cover and the other outbreak was flowing offsite. Mr. Barnes
issued a Notice of Violation (NOV) letter, dated June 20, 2014, concerning the outbreaks.
It was requested that Edgecombe County repair the leachate outbreak areas so that the
leachate is controlled under the soil cover. It was also requested by NCDWM that the
leachate contaminated soil be removed and placed on top of the landfill.

Mr. Barnes stated in the June 20, 2014 NOV that Edgecombe had placed a temporary
berm below the leachate breakout on June 11, 2014 and that the berm should be able to
control the leachate except in heavy rains. Copies of the June 20, 2014 NOV and June 10,
2014 Inspection Report are located in Appendix I.

1.2 Corrective Action

On June 11, 2014 Edgecombe County placed a temporary soil berm below the leachate
breakout identified on June 10, 2014.

In July and August 2014, Edgecombe County graded the outbreak areas to remove the
slight depression that has allowing rainwater to pond and infiltrate the cover.

Another inspection of the landfill was conducted by Mr. Barnes for the NDWM on
August 11, 2014. In the Facility Compliance Inspection Report for this inspection, it was
noted that the leachate outbreaks were in the process of being repaired and the work was
progressing well. A copy of the August 11, 2014 Inspection Report is located in
Appendix I. In the Inspection Report it was noted that Edgecombe County must submit
a plan to address the leachate breakout and monitoring of any contaminated soil and
surface water.

On August 11, 2014 the two leachate outbreaks were surveyed by Bateman Civil Survey
Company (BCSC). The surveyed locations of the outbreaks are depicted on Figure 1.

1.3 Purpose of this Sampling Plan

In the June 20, 2014 NOV and the August 11, 2014 Inspection Report issued by the
NCDWM, it was stated that the soil and leachate should be sampled according to the
method listed below:

e Submit a sampling plan for the Solid Waste Section review and approval prior to
conducting the sampling activities.
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e The sampling plan should include sampling methodology and a figure depicting
the sampling locations.

e A summary report (in electronic format) containing the results of the assessment
should be submitted to the Solid Waste Section within 30 days of receiving the
analytical results from a NC certified laboratory.

2. SAMPLING PLAN

2.1 Soil Sampling and Analysis

In an effort to evaluate the extent of the potential environmental impacts from the
leachate outbreaks at the facility, it was required that Edgecombe County conduct soil
sampling. The soil sampling plan is described in the sections below.

2.1.1 Soil Sampling Locations

The proposed soil sampling locations are located beyond the Municipal Solid Waste
(MSW) Edge-of-Waste boundary in areas that are believed to have been in contact with
leachate from the outbreaks Mr. Barnes observed. The two proposed soil sampling
locations are shown in Figure 1. A background soil sample will also be collected from
beyond the MSW Edge-of-Waste boundary on the south side of the landfill as shown in
Figure 1.

2.1.2 Soil Sampling Methodology

Discrete soil samples will be collected between one and two feet below ground surface
(ft-bgs) at the proposed sampling locations shown in Figure 1. The soil samples will be
collected using the methodology set out in the Solid Waste Section Guidelines for
Groundwater, Soil and Surface Water Sampling revised April 2008. A copy of the
Guidelines is contained in Appendix I1.

2.1.3 Soil Analysis

The collected soils will be analyzed for Appendix | volatile organic compounds (VOCs)
and metals as well as pH. The samples will be submitted to a North Carolina certified
laboratory, under appropriate chain-of-custody for analysis.

2.1.4 Comparison of Results

The analytical results for the soil samples will be compared to the values in the Inactive
Hazardous Sites Branch (IHSB) Preliminary Soil Remediation Goals (PSRG) Table.
Specifically, the results will be compared to the Residential Health-Based Soil
Remediation Goals and the Protection of Groundwater Remediation Goals.

2.2  Surface Water Sampling and Analysis

In the June 20, 2014 NOV it was stated that surface water sampling should be conducted
to evaluate the extent of the potential environmental impacts from the release(s) at the
facility. It was also noted that a background surface water sample should be collected.
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The north side of the landfill, in the area of the two leachate outbreaks, is sloped such
that any surface water and sediment runoff is directed into a sediment control basin
located to the north of the outbreaks. The water discharge from the sediment control
basin is directed into Jerry’s Creek located to the north of the basin. On July 30, 2014
(20 days after Mr. Barnes’ inspection), as a part of routine compliance monitoring at the
landfill, an Upstream (SW-1) and a Downstream (SW-2) surface water sample were
collected from Jerry’s Creek (Figure 1). These samples were analyzed for Appendix |
VOCs and Metals. The field parameters of pH, specific conductance (SC), oxygen
reduction potential (ORP), dissolved oxygen (DO) and turbidity were also collected for
these two surface water samples.

Since these surface water samples were collected soon after the time the leachate
outbreaks were observed, Edgecombe County plans on using this data in lieu of
additional sampling of this surface water.

The results of the Upstream and the Downstream surface water samples collected on July
30, 2014 during routine landfill monitoring activities are included in Appendix I11.
Table 1, also in Appendix 111, summarizes the results and compares them to the North
Carolina 15A North Carolina Administrative Code (NCAC) 2B Surface Water
Standards.

3. REPORTING

The results of the soil and surface water assessment will be provided in a letter report to

the NCDWM within 30 days of receipt of the analytical report for the laboratory. Based
on the results of the assessment, additional assessment activities and/or corrective action
activities will be recommended in the report.



FIGURE 1

Site Plan/Areas of Concern/Proposed Sample Locations
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June 20, 2014 Notice of Violation
June 10, 2014 Inspection Report

August 11, 2014 Inspection Report
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NCDENR

North Carolina Department of Environment and Natural Resources

Pat McCrory John E. Skvarla, ili
Govemnor Secretary
June 20, 2014
CERTIFIED MAIL
RETURN RECEIPT REQUESTED

CERTIFICATION NUMBER 7011 2000 0001 6591 2186

Mr. Mike Cummins
Edgecombe Co. C&D/closed MSWLF

P.O.Box 10
Tarboro, North Carolina 27886
SUBJECT: Notice of Violation

Comipliance Inspection Report
Edgecombe Co. MSWLF Transfer
33027

Edgecombe County

Dear Mr. Cummins:

On June 10, 2014, Ben Barnes, representing the State of North Carolina, Division of Waste Management
Solid Waste Section, inspected the above referenced facility for compliance with North Carolina solid waste
statues and rules. Mike Cummins was present and represented the Edgecombe Co. C&D&MSWLF{closed)
during this inspection. The following violations were noted:

A. 15A NCAC 13B. 0203(d) states: “By receiving solid waste at a permitted facility, the permit-tee(s)
shall be considered to have accepted the conditions of the permit and shall comply with the conditions
of the permit.”

General Permit Condition Number 5 of the Permit to Operate states: “By beginning
construction or receiving waste at this facility the permit-tee shall be considered to have
accepted the terms and conditions of this permit.”

General Permit Condition Number 6 states: “Construction and operation of this solid waste
management facility must be in accordance with the Solid Waste Management Rules, 15A
NCAC 13B, Article 9 of the Chapter 130A of the North Carolina General Statutes (NCGS 130A-
290, et seq.), the conditions contained in this permit; and the approved plan. Should the
approved plan and the rules conflict, the Solid Waste Management Rules shall take precedence
unless specifically addressed by permit condition.”

1646 Mail Service Center, Raleigh, North Carclina 27609-1646

A ST SRR an et el modenr orgetyu,



Edgecombe County MSW Transfer
Notice of Violation Letter

Page 2 of 4

June 18, 2014

Conditlons of Permit to Operate Number 6 states: The landfill is permitted to receive
the following waste types in part: {a) C&D solid waste as defined in 15A NCAC 13B Rule
-0532 {8) means solid waste generated solely from the construction, remodeling, repair,
or demolition operations on pavement and buildings or structures.

Conditions of Permit to Operate Number 14 states in part: The permit-tee must
actively employ a training and screening program at the facility prepared in
accordance with the Section .0544(e) for detecting and preventing the disposal of
excluded or unauthorized wastes.

B. 15A NCAC 13B .0542 OPERATIONAL REQUIREMENTS FOR C&DLF FACILITIES:

(a) The owner or operator of a C&DLF unit must maintain and operate the facility in accordance
with the operation plan prepared in accordance with this Rule, The operation plan must be
submitted in accordance with Rule .0535 of this Section. Each phase of operation must be
defined by an area which contains five years of disposal capacity.

(c) Waste Acceptance and Disposal Requirements
(1) A C&DLF must accept on those wastes it is permitted to receive.

(e) Waste Exclusions. The following wastes must not be disposed of in a C&DLF unit:
(1) Containers such as tubes, drums, barrels, tanks, cans, and bottles unless they are
empty and perforated
{7) Municipal solid waste as defined in GS. 130A-290(a}(18a).

(1) Drainage control and water protection requirements.

(4) Leachate must be contained on-site or treated prior to discharge. An NPDES
permit may be required prior to the discharge of leachate to surface waters.

15A NCAC 13B .0544 MONITORING PLANS AND REQUIREMENTS FOR C&DLF FACILITIES

(e} A waste acceptability program. Owners and operators of all C&DLF units must implement a
program at the facility for detecting and preventing the disposal of industrial, hazardous,
liquid, municipal solid waste and excluded wastes in accordance with the Operating Plan or
the effective permit. This program must include

(3) training of facility personnel to recognize industrial, hazardous, liquid, municipal and
excluded waste.

During the inspection:
* Two leachate breakouts were observed. One was being re-absorbed into the cover. The other was
flowing off site.
e A load of waste containing a large percentage of MSW was dumped on the working face and not
removed until instructed. Other MSW was observed in on the working face.
* A large number of flies were also observed on the working face indicating the presence of
putrescible waste in the landfill.



Edgecombe County MSW Transfer
Notice of Violation Letter

Page 3 of 4

June 18, 2014

Based upon the foregoing, The Edgecombe Co. C&D and closed MSWLF shall come into compliance by July
25, 2014 with all requirements of the regulations in 15A NCAC 13B .0203(d), .0542{a){c}{e){1)(4) &
.0544{e}{3) by completing the following:

® [nstitute an improved training and screening program for the recognition of non-C&D waste so that
only waste defined as C&D is accepted.

e Perform necessary repairs so leachate is contained under the soil cover. A temporary berm was
placed below the leachate breakout on June 11, 2014. This should contain the leachate unless a
heavy rain occurs.

Remove the leachate contaminated soil. This soil can be placed on the top of the landfill. Sample
the soil and leachate according to the method listed below:

o / Submit a sampliﬁg plan for Solid Waste Section review and approval prior to conducting
the sampling activities.

o The sampling plan should include sampling methodology and a figure depicting the
sampling locations.

o(_ A summary report {in elecironic format) containing the results of the assessment should be
submitted to the Solid Waste Section within 30 days of receiving the analytical results from
the NC certified laboratory.

Soil Sampling

e Guidelines for soif sampling are located at

http://portal.ncdenr.org/c/document library/get file?uuid=d28d4f91-4bb6d-4cod-afd9-
47c9ee93615f&groupld=38361.

e Conduct subsurface soil sampling to evaluate the extent of the potential environmental impacts
from the release(s) at the facility. Discrete soil samples should be coilected between one to two
feet below ground surface. Composite soil samples will not be accepted. A background subsurface
soil sample should also be collected.

s Analyze subsurface soil samples for the Appendix | of 40 CFR Part 258 list of constituents consisting
of both VOCs and metals. Please also analyze for pH.

¢ The results should be compared to the Preliminary Soil Remediation Goal Table. Both the health
based and the protection of groundwater soil goals must be met. The table is located at
http://portal.ncdenr.org/c/document _library/get filePuuid=5539ecfh-739f-4345-9459-
b514508135f1&grouptd=38361.

Surface Water Sampling

e Guidelines for surface water sampling are located at
http://portal.ncdenr.org/c/document library/get_file?uuid=d28d4191-4b6d-4c0d-afd9-
47c9ee93615{&groupld=38361.

¢ Conduct surface water sampling to evaluate the extent of the potential environmental impacts
from the release(s) at the facility. A background surface water sample should also be coilected.

¢ Analyze surface water samples for the Appendix | of 40 CFR Part 258 list of constituents consisting
of both VOCs and metals. Please also analyze for the field parameters pH, specific conductance,
ORP, dissolved oxygen, and turbidity.

* The results should be compared to the 2B Surface Water Standards.




Edgecombe County MSW Transfer
Notice of Violation Letter

Page 4 of 4

June 18, 2014

The Edgecombe Co. CR&D/closed MSWLF shall provide a written certification with supporting
documentation on company letterhead confirming that the noted compliance schedule has been
completed. Include in this certification any actions taken to prevent these deficiencies from occurting in
the future. Mail this certification to Ben Barnes, NCDENR, PO Box 1568, Elm City, North Carolina 27822 by
the noted compliance date.

The item(s) listed above were observed by Section staff and require action on behalf of the facility in order
to come into or maintain compliance with the Statutes, Rules, and/or other regulatory requirements
applicable to this facility. Be advised that pursuant to N.C.G.S. 130A-22, an administrative penality of up to
$15,000 per day may be assessed for each violation of the Solid Waste Laws, Regulations, Conditions of a
Permit, or Order under Article 9 of Chapter 130A of the N.C. General Statutes. Further, the facility and/or
all responsible parties may also be subject to enforcement actions including penaities, injunction from
operation of a solid waste management facility or a solid waste coliection service and any such further
relief as may be necessary te achieve compliance with the North Carolina Solid Waste Management Act and
Rules.

Please keep me informed of your progress in this matter. Solid Waste Section staff will conduct follow-up
inspection(s}) to verify that the facility has completed the requirements of this Notice of Violation.

If you have any questions please contact me at 252 236 4453 or e-mail ben.barnes@ncdenr.gov,

Sincerely,

LT

Ben Barnes
Environmental Senior Specialist
Division of Waste Management - Solid Waste Section

copies: Michael Scott, Section Chief
Dennis Shackelford, Eastern District Supervisor
Jessica Montie, Compliance Officer
Ming-tai Chao, Permitting Engineer
Lorenzo Carmon, County Manager, Edgecombe Co. 7011 2000 0001 6591 2193
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NCDENR

FACILITY COMPLIANCE INSPECTION REPORT

Division of Waste Management

Solid Waste Section
NOATH CARSLINA DERMARTMENT OF
ENVIRONMENT aNA NaTumaL RESCURCES
YW Travsfer Compost SLAS COUNTY: Edgecombe
HAW E Tncin Tap FIRM PERMIT NO.: 3301-CDLF-1997
TeoT&F/ Tire Industrial DEMO SDTF FILE TYPE: COMPLIANCE

Date of Site Inspection: June 10, 2014|
S

FACILITY NAME AND ADDRESS:
Edgecombe Co C&LF/ Closed MSWLF
2872 Colonial Road

Tarboro, North Carolina 27886

GPS COORDINATES: N: 35.82293

FACILITY CONTACT NAME AND PHONE NUMBER:

Name: Mike Cummins

W: 77.56511

Telephone: 252 827 4253 cell 252 813 3947
Email address: mcummings@co.edgecombe.nc.us

Fax: 252 827 6618

FACILITY CONTACT ADDRESS:
Edgecombe Co.

P.O.Box 10

Tarboro, North Carolina 27886

PARTICIPANTS:

Ben Barnes, NCDENR Solid Waste Section

Mike Cummins, Director Edgecombe Co. Solid Waste
Gloria Moseley, Admin Assistant Edgecombe Co. Solid Waste

STATUS OF PERMIT:

Active, PTO for Phase 2 and the continued operation of Phase 1was issued March 31, 2010, due to expire on March

Date of Last Inspection: July 22, 2013

31, 2015. On or before September 30, 2014 documents must be submitied for the renewal of the permit to the

Division.

PURPOSE OF SITE VISIT:
Comprehensive inspection

STATUS OF PAST NOTED VIOLATIONS:

NONE

OBSERVED VIOLATIONS

15A NCAC 13B .0203(d) states: “By receiving solid waste at a permitted facility, the pernrit-tee(s) shall be
considered to have accepted the conditions of the permit and shall comply with the conditions of the permit.”

General Permit Condition Number 5 of the Permit to Operate states: “By beginning construction or
receiving waste at this facility the permit-tee shall be considered to have accepted the terms and conditions

of this permit.”




FACILITY COMPLIANCE INSPECTION REPORT
Division of Waste Management
Solid Waste Section

Page 2 of 4

General Permit Condition Number 6 states: “Construction and operation of this solid waste management
facility must be in accordance with the Solid Waste Management Rules, 15A NCAC 13B, Article 9 of the
Chapter 130A of the North Carolina General Statutes (NCGS 130A-290, et seq.), the conditions contained
in this permit; and the approved plan. Should the approved plan and the rules conflict, the Solid Waste
Management Rules shall take precedence unless specifically addressed by permit condition.”

Conditions of Permit to Operate Number 6 states: The landfill is permitted to receive the following
waste types in part: (a) C&D solid waste as defined in 15A NCAC 13B Rule .0532 (8) means solid waste
generated solely from the construction, remodeling, repair, or demolition operations on pavement and
buildings or structures.

Conditions of Permit to Operate Number 14 states in part: The permit-tee must actively employ a
training and screening program at the facility prepared in accordance with the Section .0544(g) for
detecting and preventing the disposal of excluded or unanthorized wastes.

15A NCAC 13B .0542 OPERATIONAL REQUIREMENTS FOR C&DLF FACILITIES:

(a) The owner or operator of a C&DLF unit must maintain and operate the facility in accordance with the
operation plan prepared in accordance with this Rule. The operation plan must be submitted in accordance
with Rule .0535 of this Section. Each phase of operation must be defined by an area which contains five

years of disposal capacity.

{c) Waste Acceptance and Disposal Requirements
(1) A C&DLF must accept on those wastes it is permitted to receive.

() Waste Exclusions. The following wastes must not be disposed of in 2 C&DLF unit:
(1) Containers such as tubes, drums, barrels, tanks, cans, and bottles unless they are empty and perforated
(7) Municipal solid waste as defined in GS. 130A-290(a)(18a).

(D) Drainage control and water protection requirements.
(4) Leachate must be contained on-site or treated prior to discharge. An NPDES permit may be required prior to
the discharge of leachate to surface waters.

15A NCAC 13B .0544 MONITORING PLANS AND REQUIREMENTS FOR C&DLF FACILITIES

(¢) A waste acceptability program. Owners and operators of all C&DLF units must implement a program at the facility
for detecting and preventing the disposal of industrial, hazardous, liquid, municipal solid waste and excluded wastes
in accordance with the Operating Plan or the effective permit. This program must include

(3) training of facility personnel to recognize industrial, hazardous, liquid, municipal and excluded waste.

The item(s) listed above were observed by Section staff and require action on behalf of the facility in order to come into or maintain compliance
with the Statutes, Rules, and/or other regulatory requirements applicabie to this facility. Be advised that pursnant to N.C.G.S. 130A-22, an
administrative penalty of up to $15,000 per day may be assessed for each violation of the Solid Waste Laws, Regulations, Conditions of a Permit,
or Order under Article 9 of Chapter 130A of the N.C. General Statutes. Further, the facility and/or all responsible parties may also be subject to
enforcement actions including penalties, injunction from operation of a solid waste management facility or a solid waste collection service and
any such further relief as may be necessary to achieve compliance with the North Carclina Solid Waste Management Act and Rules,




FACILITY COMPLIANCE INSPECTION REPORT

Division of Waste Management
Solid Waste Section
Page 3 of 4
ADDITIONAL COMMENTS:

1. The permit and operations plan and contingency plan were on the wall in the office and available for review,
and were reviewed. The PTO includes a manufactured home deconstruction plan.

2. The normal hours of operation are M-F 8AM to 5PM, Saturday 7:30AM-11:30AM.

3. This facility is receiving around 50 TPD.

4. The certified operators are Mike Cummings CLOS expires, 10/3/14; Charles Cross CTSOS, expires 10/14;
Travis Hudson CTSOS expires 12/8/15; Gloria Mosley CTSOS, expires 10/20/14, William Crocker CLOS
10/14.

5. The service are includes Edgecombe, Nash, Halifax, Wilson, Pitt and Martin Counties.

6. Methane monitoring is being conducted by S&ME Engineering as required, the last monitoring event in the
facility records was on January 23, 2014. Wells numbered MW-1B, MW-3B, MW-4, MW-5, MW-6, MW-
9A, MW-11 through MW-16 are being monitored at this time. No exceedences were noted.

7. GW monitoring is being handled by S&ME Engineering. The last GW monitoring event was on January 23,
2014. A Corrective Action Plan was approved by the Division on January 16, 2009 and is included in the

permit. The Plan was amended on August 9, 2010 and called for permanently dewatering the existing

drainage< and pond features and atlingagroundwater-barrier-treach drain to form a hvdraulic barrier.

Corrective Action Evaluation Report must be submitted to the Division by September 30, 2012

demonstrate the effectiveness of the CAP. Conditions of the CAP must be met by the required

deadlines.

ne closure cost estimate $905,587 post closure

Ll - =

cost estimates was $901,819.

9. Asbestos and scrap tire records were reviewed and in order.

10. Waste screening records are being maintained and are in order, Screenings are being conducted weekly, but
waste other than C&D was observed in the working face. A load of MSW was dumped during the time of the

inspection and not removed until instructed by me. Many flies were observed on the working face indicating

@ the presence of putrescible waste. The county must improve training for screening non-approved waste.
Make sure the form included in the application is being used.
11. Edge of waste markers are in place g

12. Yard waste facilities shall follow the time and temperature requirements listed in 15A NCAC 13B .1406(10) for
ali yard trash feed stocks. The temperature requirements include the compost process being maintained at or
above 55 degrees Celsius (131 degrees F) for 3 days and aerated to maintain elevated temperatures. Yard trash
is defined within 130A-290(a)(45) as solid waste consisting solely of vegetative matter resulting from
landscaping maintenance. Leaves from landscaping maintenance and grass clippings are considered yard trash.

13. CFC containing white goods are being separated from non-CFC containing white goods and stacked neatly.

Omnisource is collecting white goods and removing Freon and providing records.
14. The signage is adequate.
15. Scrap tires are being stored in open top trailers. Central Carolina Tire is collecting the tires. h ‘yn
16. Fluorescent bulbs are being collected by Southeast recycling. s

17. According to data submitted in the Facility Annual Report the Landfill has overfilled and exceeded the

@ approved capacity/air space for current Phases 1&2. In a Division letter dated October 21, 2013, the
Edgecombe Co. C&DLF was directed by January 16, 2014 to conduct a survey to determine if the in
place waste volume of 766,361 CY is correct and if so submit a Permit Application Amendment to
constract and operate the C&DLF Phase 3. As of the date of this inspection report this has not been
done. :

Q(« 18. There is some remaining ash and mulch from the storm debris that burned. The unburned mulch can

to be utilized for erosion control on any area inside the permitted houndary where stabilization is need.
The remaining wood ash must be handled in a manner consistent with Division guidelines.




FACILITY COMPLIANCE INSPECTION REPORT :
Division of Waste Management
Solid Waste Section

Page 4 of 4

Load of MSW dumped during the inspection MSW observed already on site

19. Two !uchte cutbreaks were observed on the landfill. Both show evl:lem nf I'Iuwing nﬂ' site, but one
was being absorbed during the time of the inspection. These must be repaired by the actions listed in
the NOV,

Please contact me if you have any questions or concerns regarding this inspection report.

fen. Bermes

Ben Barnes
Environmental Senior Specialist
Division of Waste Management - Solid Waste Section

Phone: 252 236 4453 Email ben.barnes@ncdenr.gov

Sent on: June 20, 2014 Email Hand delivery US Mail X | Certified No. 7011 2000 0001 6591
2186

Copies: Michael Scott, Section Chief
Dennis Shackelford, Eastern District Supervisor
Jessica Montie, Compliance Officer
Ming-tai Chao, Permitting Engineer
Lorenzo Carmon, County Manager, Edgecombe Co. certification number 7017 2090 0067 6591 2193
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NORTH CARCHLINA DEPMITMENT OF
ENVIRONMENT AND NarumaL REScuncEs

FACILITY COMPLIANCE INSPECTION REPORT
Division of Waste Management

Solid Waste Section

UNIT TYPE:

e LCID Yw Transfer Compost SLAS COUNTY: Edgecombe
_hgé"swe& HHW &f Tncin &P FIRM PERMIT NO.: 3301-CDLF-1997

COLF | X g;zcﬁ: n" M;?ﬁl] Iml'll BENMO SDTH FILETYPE: COMPLIANCE

Date of Site Inspection: August 11, 2014 Date of Last Inspection: August 6, 2014
gutr———

FACILITY NAME AND ADDRESS:
Edgecombe Co C&LF/ Closed MSWLF
2872 Colonial Road

Tarboro, North Carolina 27886

GPS COORDINATES: N: 35.82293 W: 77.56511

FACTLITY CONTACT NAME AND PHONE NUMBER:

Name: Mike Cummins
Telephone: 252 827 4253 cell 252 813 3947

Email address: mcummings@co.edgecombe.nc.us
Fax: 252 827 6618

FACILITY CONTACT ADDRESS:
Edgecombe Co.

P.0.Box 10

Tarboro, North Carolina 27886

PARTICIPANTS:

Ben Barnes, NCDENR Solid Waste Section

Mike Cummins, Director Edgecombe Co. Solid Waste

Gloria Moseley, Admin Assistant Edgecombe Co. Solid Waste
Jimmy Price Director of Edgecembe Co. Maintenance

Sam Watts, P.G. S&ME
Kenneth Obenauf, P.G. S&ME

STATUS OF PERMIT:

Active, PTO for Phase 2 and the continued operation of Phase 1was issued March 31, 2010, due to expire on March

=

31, 2015. On or before September 30, 2014 documents must be submitted for the renewal of the permit to the

Division.

PURPOSE OF SITE VISIT:

Partial inspection to resolve violations listed in an NOV dated June 10, 2014

STATUS OF PAST NOTED VIOLATIONS:

15A NCAC 13B .0203(d) Not resolved General Permit Condition Number 5 Not resolved, General Permit
Condition Number 6 Not resolved, Conditions of Permit to Operate Number 6, No! resolved Conditions of

Permit to Operate Number 14 Not resolved

15A NCAC 13B .0542 (a) Not resolved (¢} Not resolved (e)(1)(7) Not resolved (1)(4)

Resolved, The leachate outbreaks are in the process of being repaired

15A NCAC 13B .0544 MONITORING PLANS AND REQUIREMENTS FOR C&DLF




FACILITY COMPLIANCE INSPECTION REPORT
Division of Waste Management
Solid Waste Section

Page 2 of 4
FACILITIES (e)(3) Not resolved

OBSERVED VIOLATIONS
NONE

The item(s) listed above were observed by Section staff and require action on behalf of the facility in order to come into or maintain compliance
with the Statutes, Rules, and/or other regulatory requirements applicable to this facility. Be advised that pursuant to N.C.G.S. 130A-22, an
administrative penalty of up to $15,000 per day may be assessed for each violation of the Solid Waste Laws, Regulations, Conditions of a Permit,
or Order under Article 9 of Chapter 130A of the N.C. General Statutes. Further, the facility and/or all responsible parties may also be subject to
enforcement actions including penalties, injunction from operation of a solid waste management facility or a solid waste collection service and
any such further relief as may be necessary to achieve compliance with the North Carolina Solid Waste Management Act and Rules.

ADDITIONAL COMMENTS:
1. Imet with Watts, Price, and Obenauf to discuss remediation of the site,

Z. Work is progressing well on the leachate breakouts.

3. Part of the problem appears to be that waste had placed in shallow lifts in the past in the area of the breakouts
so that any obstruction causes leachate to break though the cover. The area above the slope where the
breakouts are occurring is a slight depression and allows rainwater to pond and infiltrate the cover. A remedy
appears to be filling that area as soon as possible with waste to get more of a crown and improve drainage.

4. The county needs to inspect the area where the breakouts are occurring weekly to identify any problems.

.l e . 3
5. Area where the infiltration appears to be occurring. A possible solution is to begin filling this area with waste
so that a better slope can be constructed.




FACILITY COMPLIANCE INSPECTION REPORT
Division of Waste Management
Solid Waste Section

Page 3 of 4

6.

7.

Edgecombe County must submit the Division by September 22nd a plan to address the leachate

breakout and monitoring of any contaminated soil and surface water.
According to data submitted in the Facility Annual Report the Landfill has exceeded the approved

capacity/air space for current Phases 1&2. In a Division letter dated October 21, 2013, the Edgecombe
Co. C&DLF was directed by January 16, 2014 to conduct a survey to determine if the in place waste
volume of 766,361 CY is correct and if so submit a Permit Application Amendment to construct and
operate the C&DLF Phase 3. As of the date of this inspection report this has not been done.
There is some remaining ash and mulch from the storm debris that burned. The unburned mulch can
to be utilized for erosion control on any area inside the permitted boundary where stabilization is need.
The remaining wood ash must be handled in a manner consistent with Division guidelings.
The working face was mostly covered during this inspection so it was difficult to determine if
non-conforming waste is still being dumped in the landfill, A follow-up inspection will be conducted to
check for non-conforming waste and further leachate breakouts.

10. The county must continue to take steps to keep nonconforming waste from being accepted at the

landfill.

Please contact me if you have any questions or concerns regarding this inspection report.

Phone: 252 236 4453 Email ben.barnes@ncdenr.gov

Ben Barnes

Environmental Senior Specialist
Division of Waste Management - Solid Waste Section

Sent on: September 3, X Ermail Hand delivery US Mail X [ Certified No.

2014

Copies: Jason Watkins, Field Operations Branch Head

Dennis Shackelford, Eastern District Supervisor
Jessica Montie, Compliance Officer

Ming-tai Chao, Permitting Engineer

Lorenzo Carmon, County Manager, Edgecombe Co.
Gloria Moseley, Office Manager

Sam Watts, S&ME Engineering
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Solid Waste Section Guidelines for Groundwater, Soil and Surface
Water Sampling revised April 2008



Solid Waste Section
Guidelines for Groundwater, Soil, and Surface
Water Sampling

STATE OF NORTH CAROLINA

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES
DIVISION OF WASTE MANAGEMENT

SOLID WASTE SECTION

General Sampling Procedures

The following guidance is provided to insure a consistent sampling approach so that sample
collection activities at solid waste management facilities provide reliable data. Sampling must
begin with an evaluation of facility information, historical environmental data and site geologic
and hydrogeologic conditions. General sampling procedures are described in this document.

Planning

Begin sampling activities with planning and coordination. The party contracting with the
laboratory is responsible for effectively communicating reporting requirements and evaluating
data reliability as it relates to specific monitoring activities.

Sample Collection
Contamination Prevention

a.) Take special effort to prevent cross contamination or environmental contamination
when collecting samples.

1. Ifpossible, collect samples from the least contaminated sampling location
(or background sampling location, if applicable) to the most contaminated
sampling location.

2. Collect the ambient or background samples first, and store them in
separate ice chests or separate shipping containers within the same ice
chest (e.g. untreated plastic bags).

3. Collect samples in flowing water at designated locations from upstream to
downstream.

b.) Do not store or ship highly contaminated samples (concentrated wastes, free product,
etc.) or samples suspect of containing high concentrations of contaminants in the
same ice chest or shipping containers with other environmental samples.

1. TIsolate these sample containers by sealing them in separate, untreated
plastic bags immediately after collecting, preserving, labeling, etc.

2. Use a clean, untreated plastic bag to line the ice chest or shipping
container.

c.) All sampling equipment should be thoroughly decontaminated and transported in a
manner that does not allow it to become contaminated. Arrangements should be
made ahead of time to decontaminate any sampling or measuring equipment that will
be reused when taking samples from more than one well. Field decontamination of
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sampling equipment will be necessary before sampling each well to minimize the risk
of cross contamination. Decontamination procedures should be included in reports as
necessary. Certified pre-cleaned sampling equipment and containers may be used.
When collecting aqueous samples, rinse the sample collection equipment with a
portion of the sample water before taking the actual sample. Sample containers do not
need to be rinsed. In the case of petroleum hydrocarbons, oil and grease, or
containers with pre-measured preservatives, the sample containers cannot be rinsed.

d.) Place all fuel-powered equipment away from, and downwind of, any site activities
(e.g., purging, sampling, decontamination).

1. If field conditions preclude such placement (i.e., the wind is from the
upstream direction in a boat), place the fuel source(s) as far away as
possible from the sampling activities and describe the conditions in the
field notes.

2. Handle fuel (i.e., filling vehicles and equipment) prior to the sampling
day. If such activities must be performed during sampling, the personnel
must wear disposable gloves.

3. Dispense all fuels downwind. Dispose of gloves well away from the
sampling activities.

Filling Out Sample Labels
Fill out label, adhere to vial and collect sample. Print legibly with indelible ink. Ata
minimum, the label or tag should identify the sample with the following information:

1. Sample location and/or well number

Sample identification number

Date and time of collection

Analysis required/requested

Sampler’s initials

Preservative(s) used, if any [i.e., HCI, Na2S203, NO3, ice, etc.]

. Any other pertinent information for sample identification

Sample Collection Order
Unless field conditions justify other sampling regimens, collect samples in the following
order:

NGO U AL

1. Volatile Organics and Volatile Inorganics
2. Extractable Organics, Petroleum Hydrocarbons, Aggregate Organics and
Oil and Grease
3. Total Metals
4. Inorganic Nonmetallics, Physical and Aggregate Properties, and
Biologicals
5. Microbiological
NOTE: If the pump used to collect groundwater samples cannot be used to collect volatile or
extractable organics then collect all other parameters and withdraw the pump and tubing. Then
collect the volatile and extractable organics.
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Health and Safety

Implement all local, state, and federal requirements relating to health and safety. Follow all

local, state and federal requirements pertaining to the storage and disposal of any hazardous or

investigation derived wastes.

a.) The Solid Waste Section recommends wearing protective gloves when conducting all
sampling activities.
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1.

3.

Gloves serve to protect the sample collector from potential exposure to sample
constituents, minimize accidental contamination of samples by the collector,
and preserve accurate tare weights on preweighed sample containers.

Do not let gloves come into contact with the sample or with the interior or lip
of the sample container. Use clean, new, unpowdered and disposable gloves.
Various types of gloves may be used as long as the construction materials do
not contaminate the sample or if internal safety protocols require greater
protection.

Note that certain materials that may potentially be present in concentrated
effluent can pass through certain glove types and be absorbed in the skin.
Many vendor catalogs provide information about the permeability of different
gloves and the circumstances under which the glove material might be
applicable. The powder in powdered gloves can contribute significant
contamination. Powdered gloves are not recommended unless it can be
demonstrated that the powder does not interfere with the sample analysis.
Change gloves after preliminary activities, after collecting all the samples at a
single sampling point, if torn or used to handle extremely dirty or highly
contaminated surfaces. Properly dispose of all used gloves as investigation
derived wastes.

b.) Properly manage all investigation derived waste (IDW).

5.

To prevent contamination into previously uncontaminated areas, properly
manage all IDW. This includes all water, soil, drilling mud, decontamination
wastes, discarded personal protective equipment (PPE), etc. from site
investigations, exploratory borings, piezometer and monitoring well
installation, refurbishment, abandonment, and other investigative activities.
Manage all IDW that is determined to be RCRA-regulated hazardous waste
according to the local, state and federal requirements.

Properly dispose of IDW that is not a RCRA-regulated hazardous waste but is
contaminated above the Department’s Soil Cleanup Target Levels or the state
standards and/or minimum criteria for ground water quality. If the drill
cuttings/mud orpurged well water is contaminated with hazardous waste,
contact the DWM Hazardous Waste Section (919-508-8400) for disposal
options. Maintain all containers holding IDW in good condition. Periodically
inspect the containers for damage and ensure that all required labeling (DOT,
RCRA, etc.) are clearly visible.



Sample Storage and Transport

Store samples for transport carefully. Pack samples to prevent from breaking and to maintain a
temperature of approximately 4 degrees Celsius (°C), adding ice if necessary. Transport samples
to a North Carolina-certified laboratory as soon as possible. Avoid unnecessary handling of
sample containers. Avoid heating (room temperature or above, including exposure to sunlight)
or freezing of the sample containers. Reduce the time between sample collection and delivery to
a laboratory whenever possible and be sure that the analytical holding times of your samples can
be met by the laboratory.
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a.) A complete chain-of-custody (COC) form must be maintained to document all

transfers and receipts of the samples. Be sure that the sample containers are labeled
with the sample location and/or well number, sample identification, the date and time
of collection, the analysis to be performed, the preservative added (if any), the
sampler’s initials, and any other pertinent information for sample identification. The
labels should contain a unique identifier (i.e., unique well numbers) that can be traced
to the COC form. The details of sample collection must be documented on the COC.
The COC must include the following:

1. Description of each sample (including QA/QC samples) and the number of
containers (sample location and identification)
Signature of the sampler
Date and time of sample collection
Analytical method to be performed
Sample type (i.e., water or soil)
Regulatory agency (i.e., NCDENR/DWM — SW Section)
Signatures of all persons relinquishing and receiving custody of the
samples
8. Dates and times of custody transfers

Nownkwbd

b.) Pack samples so that they are segregated by site, sampling location or by sample

analysis type. When COC samples are involved, segregate samples in coolers by site.
If samples from multiple sites will fit in one cooler, they may be packed in the same
cooler with the associated field sheets and a single COC form for all. Coolers should
not exceed a maximum weight of 50 Ibs. Use additional coolers as necessary. All
sample containers should be placed in plastic bags (segregated by analysis and
location) and completely surrounded by ice.
1. Prepare and place trip blanks in an ice filled cooler before leaving for the
field.
2. Segregate samples by analysis and place in sealable plastic bags.
3. Pack samples carefully in the cooler placing ice around the samples.
4. Review the COC. The COC form must accompany the samples to the
laboratory. The trip blank(s) must also be recorded on the COC form.
5. Place completed COC form in a waterproof bag, sealed and taped under
the lid of the cooler.
6. Secure shipping containers with strapping tape to avoid accidental
opening.
7. For COC samples, a tamper-proof seal may also be placed over the cooler
lid or over a bag or container containing the samples inside the shipping
cooler.
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8.

10.

"COC" or "EMERG" should be written in indelible ink on the cooler seal
to alert sample receipt technicians to priority or special handling samples.
The date and sample handler's signature must also be written on the COC
seal.

Deliver the samples to the laboratory or ship by commercial courier.
NOTE: If transport time to the laboratory is not long enough to allow
samples to be cooled to 4° C, a temperature reading of the sample source
must be documented as the field temperature on the COC form. A
downward trend in temperature will be adequate even if cooling to 4° C is
not achieved. The field temperature should always be documented if there
is any question as to whether samples will have time to cool to 4° C during
shipment. Thermometers must be calibrated annually against an NIST
traceable thermometer and documentation must be retained.



Appendix A - Decontamination of Field Equipment
Decontamination of personnel, sampling equipment, and containers - before and after

sampling - must be used to ensure collection of representative samples and to prevent the
potential spread of contamination. Decontamination of personnel prevents ingestion and
absorption of contaminants. It must be done with a soap and water wash and deionized or
distilled water rinse. Certified pre-cleaned sampling equipment and containers may also be used.

All previously used sampling equipment must be properly decontaminated before sampling and
between sampling locations. This prevents the introduction of contamination into
uncontaminated samples and avoids cross-contamination of samples. Cross-contamination can
be a significant problem when attempting to characterize extremely low concentrations of
organic compounds or when working with soils that are highly contaminated.

Clean, solvent-resistant gloves and appropriate protective equipment must be worn by
persons decontaminating tools and equipment.

Cleaning Reagents

Recommendations for the types and grades of various cleaning supplies are outlined below.
The recommended reagent types or grades were selected to ensure that the cleaned equipment is
free from any detectable contamination.

a.) Detergents: Use Liqui-Nox (or a non-phosphate equivalent) or Alconox (or
equivalent). Liqui-Nox (or equivalent) is recommended by EPA, although Alconox
(or equivalent) may be substituted if the sampling equipment will not be used to
collect phosphorus or phosphorus containing compounds.

b.) Solvents: Use pesticide grade isopropanol as the rinse solvent in routine equipment
cleaning procedures. This grade of alcohol must be purchased from a laboratory
supply vendor. Rubbing alcohol or other commonly available sources of isopropanol
are not acceptable. Other solvents, such as acetone or methanol, may be used as the
final rinse solvent if they are pesticide grade. However, methanol is more toxic to the
environment and acetone may be an analyte of interest for volatile organics.

1. Do not use acetone if volatile organics are of interest
2. Containerize all methanol wastes (including rinses) and dispose as a
hazardous waste.

Pre-clean equipment that is heavily contaminated with organic analytes. Use reagent
grade acetone and hexane or other suitable solvents. Use pesticide grade methylene
chloride when cleaning sample containers. Store all solvents away from potential
sources of contamination.

c.) Analyte-Free Water Sources: Analyte-free water is water in which all analytes of
interest and all interferences are below method detection limits. Maintain
documentation (such as results from equipment blanks) to demonstrate the reliability
and purity of analyte-free water source(s). The source of the water must meet the
requirements of the analytical method and must be free from the analytes of interest.
In general, the following water types are associated with specific analyte groups:

1. Milli-Q (or equivalent polished water): suitable for all analyses.
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Organic-free: suitable for volatile and extractable organics.

Deionized water: may not be suitable for volatile and extractable
organics.

Distilled water: not suitable for volatile and extractable organics, metals
or ultratrace metals.

Use analyte-free water for blank preparation and the final decontamination water
rinse. In order to minimize long-term storage and potential leaching problems, obtain
or purchase analyte-free water just prior to the sampling event. If obtained from a
source (such as a laboratory), fill the transport containers and use the contents for a
single sampling event. Empty the transport container(s) at the end of the sampling
event. Discard any analyte-free water that is transferred to a dispensing container
(such as a wash bottle or pump sprayer) at the end of each sampling day.

d.) Acids:

1.

Reagent Grade Nitric Acid: 10 - 15% (one volume concentrated nitric acid
and five volumes deionized water). Use for the acid rinse unless nitrogen
components (e.g., nitrate, nitrite, etc.) are to be sampled. If sampling for
ultra-trace levels of metals, use an ultra-pure grade acid.

Reagent Grade Hydrochloric Acid: 10% hydrochloric acid (one volume
concentrated hydrochloric and three volumes deionized water). Use when
nitrogen components are to be sampled.

If samples for both metals and the nitrogen-containing components are
collected with the equipment, use the hydrochloric acid rinse, or
thoroughly rinse with hydrochloric acid after a nitric acid rinse. If
sampling for ultra trace levels of metals, use an ultra-pure grade acid.
Freshly prepared acid solutions may be recycled during the sampling event
or cleaning process. Dispose of any unused acids according to local
ordinances.

Reagent Storage Containers
The contents of all containers must be clearly marked.

a.) Detergents:
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I.

b.) Solvents:

I.

Store in the original container or in a HDPE or PP container.

Store solvents to be used for cleaning or decontamination in the original
container until use in the field. If transferred to another container for field
use, use either a glass or Teflon container.

Use dispensing containers constructed of glass, Teflon or stainless steel.
Note: If stainless steel sprayers are used, any gaskets that contact the
solvents must be constructed of inert materials.

c.) Analyte-Free Water:

1.

Transport in containers appropriate for the type of water stored. If the
water is commercially purchased (e.g., grocery store), use the original
containers when transporting the water to the field. Containers made of
glass, Teflon, polypropylene or HDPE are acceptable.

Use glass or Teflon to transport organic-free sources of water on-site.
Polypropylene or HDPE may be used, but are not recommended.



3. Dispense water from containers made of glass, Teflon, HDPE or
polypropylene.

4. Do not store water in transport containers for more than three days before
beginning a sampling event.

5. If working on a project that has oversight from EPA Region 4, use glass
containers for the transport and storage of all water.

6. Store and dispense acids using containers made of glass, Teflon or plastic.

General Requirements

a.) Prior to use, clean/decontaminate all sampling equipment (pumps, tubing, lanyards,
split spoons, etc.) that will be exposed to the sample.

b.) Before installing, clean (or obtain as certified pre-cleaned) all equipment that is
dedicated to a single sampling point and remains in contact with the sample medium
(e.g., permanently installed groundwater pump). If you use certified pre-cleaned
equipment no cleaning is necessary.

1. Clean this equipment any time it is removed for maintenance or repair.
2. Replace dedicated tubing if discolored or damaged.

c.) Clean all equipment in a designated area having a controlled environment (house,
laboratory, or base of field operations) and transport it to the field, pre-cleaned and
ready to use, unless otherwise justified.

d.) Rinse all equipment with water after use, even if it is to be field-cleaned for other
sites. Rinse equipment used at contaminated sites or used to collect in-process (e.g.,
untreated or partially treated wastewater) samples immediately with water.

e.) Whenever possible, transport sufficient clean equipment to the field so that an entire
sampling event can be conducted without the need for cleaning equipment in the
field.

f.) Segregate equipment that is only used once (i.e., not cleaned in the field) from clean
equipment and return to the in-house cleaning facility to be cleaned in a controlled
environment.

g.) Protect decontaminated field equipment from environmental contamination by
securely wrapping and sealing with one of the following:

1. Aluminum foil (commercial grade is acceptable)

2. Untreated butcher paper

3. Clean, untreated, disposable plastic bags. Plastic bags may be used for all
analyte groups except volatile and extractable organics. Plastic bags may
be used for volatile and extractable organics, if the equipment is first
wrapped in foil or butcher paper, or if the equipment is completely dry.

Cleaning Sample Collection Equipment
a.) On-Site/In-Field Cleaning — Cleaning equipment on-site is not recommended because
environmental conditions cannot be controlled and wastes (solvents and acids) must
be containerized for proper disposal.
1. Ambient temperature water may be substituted in the hot, sudsy water bath
and hot water rinses.
NOTE: Properly dispose of all solvents and acids.
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2.

3.

Rinse all equipment with water after use, even if it is to be field-cleaned
for other sites.

Immediately rinse equipment used at contaminated sites or used to collect
in-process (e.g., untreated or partially treated wastewater) samples with
water.

b.) Heavily Contaminated Equipment - In order to avoid contaminating other samples,

isolate heavily contaminated equipment from other equipment and thoroughly
decontaminate the equipment before further use. Equipment is considered heavily
contaminated if it:

1.

2.
3.

Has been used to collect samples from a source known to contain
significantly higher levels than background.

Has been used to collect free product.

Has been used to collect industrial products (e.g., pesticides or solvents) or
their byproducts.

NOTE: Cleaning heavily contaminated equipment in the field is not recommended.
c.) On-Site Procedures:

1.

2.

Protect all other equipment, personnel and samples from exposure by
isolating the equipment immediately after use.

At a minimum, place the equipment in a tightly sealed, untreated, plastic
bag.

Do not store or ship the contaminated equipment next to clean,
decontaminated equipment, unused sample containers, or filled sample
containers.

Transport the equipment back to the base of operations for thorough
decontamination.

If cleaning must occur in the field, document the effectiveness of the
procedure, collect and analyze blanks on the cleaned equipment.

d.) Cleaning Procedures:

1.
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If organic contamination cannot be readily removed with scrubbing and a
detergent solution, pre-rinse equipment by thoroughly rinsing or soaking
the equipment in acetone.

Use hexane only if preceded and followed by acetone.

In extreme cases, it may be necessary to steam clean the field equipment
before proceeding with routine cleaning procedures.

After the solvent rinses (and/or steam cleaning), use the appropriate
cleaning procedure. Scrub, rather than soak, all equipment with sudsy
water. If high levels of metals are suspected and the equipment cannot be
cleaned without acid rinsing, soak the equipment in the appropriate acid.
Since stainless steel equipment should not be exposed to acid rinses, do
not use stainless steel equipment when heavy metal contamination is
suspected or present.

If the field equipment cannot be cleaned utilizing these procedures,
discard unless further cleaning with stronger solvents and/or oxidizing
solutions is effective as evidenced by visual observation and blanks.
Clearly mark or disable all discarded equipment to discourage use.
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e.) General Cleaning - Follow these procedures when cleaning equipment under

controlled conditions. Check manufacturer's instructions for cleaning restrictions
and/or recommendations.

1.

Procedure for Teflon, stainless steel and glass sampling equipment: This
procedure must be used when sampling for ALL analyte groups.
(Extractable organics, metals, nutrients, etc. or if a single decontamination
protocol is desired to clean all Teflon, stainless steel and glass equipment.)
Rinse equipment with hot tap water. Soak equipment in a hot, sudsy water
solution (Liqui-Nox or equivalent). If necessary, use a brush to remove
particulate matter or surface film. Rinse thoroughly with hot tap water. If
samples for trace metals or inorganic analytes will be collected with the
equipment that is not stainless steel, thoroughly rinse (wet all surfaces)
with the appropriate acid solution. Rinse thoroughly with analyte-free
water. Make sure that all equipment surfaces are thoroughly flushed with
water. If samples for volatile or extractable organics will be collected,
rinse with isopropanol. Wet equipment surfaces thoroughly with free-
flowing solvent. Rinse thoroughly with analyte-free water. Allow to air
dry. Wrap and seal as soon as the equipment has air-dried. If isopropanol
is used, the equipment may be air-dried without the final analyte-free
water rinse; however, the equipment must be completely dry before
wrapping or use. Wrap clean sampling equipment according to the
procedure described above.

General Cleaning Procedure for Plastic Sampling Equipment: Rinse
equipment with hot tap water. Soak equipment in a hot, sudsy water
solution (Liqui-Nox or equivalent). If necessary, use a brush to remove
particulate matter or surface film. Rinse thoroughly with hot tap water.
Thoroughly rinse (wet all surfaces) with the appropriate acid solution.
Check manufacturer's instructions for cleaning restrictions and/or
recommendations. Rinse thoroughly with analyte-free water. Be sure that
all equipment surfaces are thoroughly flushed. Allow to air dry as long as
possible. Wrap clean sampling equipment according to the procedure
described above.
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Appendix B - Collecting Soil Samples

Soil samples are collected for a variety of purposes. A methodical sampling approach must be
used to assure that sample collection activities provide reliable data. Sampling must begin with
an evaluation of background information, historical data and site conditions.

Soil Field Screening Procedures

Field screening is the use of portable devices capable of detecting petroleum contaminants on

a real-time basis or by a rapid field analytical technique. Field screening should be used to help
assess locations where contamination is most likely to be present.

When possible, field-screening samples should be collected directly from the excavation or
from the excavation equipment's bucket. If field screening is conducted only from the
equipment's bucket, then a minimum of one field screening sample should be collected from
each 10 cubic yards of excavated soil. If instruments or other observations indicate
contamination, soil should be separated into stockpiles based on apparent degrees of
contamination. At a minimum, soil suspected of contamination must be segregated from soil
observed to be free of contamination.

a.) Field screening devices — Many field screen instruments are available for detecting
contaminants in the field on a rapid or real-time basis. Acceptable field screening
instruments must be suitable for the contaminant being screened. The procdedure for
field screening using photoionization detectors (PIDs) and flame ionization detectors
(FIDs) is described below. If other instruments are used, a description of the
instrument or method and its intended use must be provided to the Solid Waste
Section. Whichever field screening method is chosen, its accuracy must be verified
throughout the sampling process. Use appropriate standards that match the use
intended for the data. Unless the Solid Waste Section indicates otherwise, wherever
field screening is recommended in this document, instrumental or analytical methods
of detection must be used, not olfactory or visual screening methods.

b.) Headspace analytical screening procedure for filed screening (semi-quantitative field
screening) - The most commonly used field instruments for Solid Waste Section site
assessments are FIDs and PIDs. When using FIDs and PIDs, use the following
headspace screening procedure to obtain and analyze field-screening samples:

1. Partially fill (one-third to one-half) a clean jar or clean ziplock bag with
the sample to be analyzed. The total capacity of the jar or bag may not be
less than eight ounces (app. 250 ml), but the container should not be so
large as to allow vapor diffusion and stratification effects to significantly
affect the sample.

2. If the sample is collected from a spilt-spoon, it must be transferred to the
jar or bag for headspace analysis immediately after opening the split-
spoon. If the sample is collected from an excavation or soil pile, it must
be collected from freshly uncovered soil.
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3. Ifajaris used, it must be quickly covered with clean aluminum foil or a
jar lid; screw tops or thick rubber bands must be used to tightly seal the
jar. If a zip lock bag is used, it must be quickly sealed shut.

4. Headspace vapors must be allowed to develop in the container for at least
10 minutes but no longer than one hour. Containers must be shaken or
agitated for 15 seconds at the beginning and the end of the headspace
development period to assist volatilization. Temperatures of the
headspace must be warmed to at least 5° C (approximately 40° F) with
instruments calibrated for the temperature used.

5. After headspace development, the instrument sampling probe must be
inserted to a point about one-half the headspace depth. The container
opening must be minimized and care must be taken to avoid the uptake of
water droplets and soil particulates.

6. After probe insertion, the highest meter reading must be taken and
recorded. This will normally occur between two and five seconds after
probe insertion. If erratic meter response occurs at high organic vapor
concentrations or conditions of elevated headspace moisture, a note to that
effect must accompany the headspace data.

7. All field screening results must be documented in the field record or log
book.

Soil Sample Collection Procedures for Laboratory Samples

The number and type of laboratory samples collected depends on the purpose of the sampling
activity. Samples analyzed with field screening devices may not be substituted for required
laboratory samples.
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a.) General Sample Collection - When collecting samples from potentially contaminated

soil, care should be taken to reduce contact with skin or other parts of the body.
Disposable gloves should be worn by the sample collector and should be changed
between samples to avoid cross-contamination. Soil samples should be collected in a
manner that causes the least disturbance to the internal structure of the sample and
reduces its exposure to heat, sunlight and open air. Likewise, care should be taken to
keep the samples from being contaminated by other materials or other samples
collected at the site. When sampling is to occur over an extended period of time, it is
necessary to insure that the samples are collected in a comparable manner. All
samples must be collected with disposable or clean tools that have been
decontaminated. Disposable gloves must be worn and changed between sample
collections. Sample containers must be filled quickly. Soil samples must be placed
in containers in the order of volatility, for example, volatile organic aromatic samples
must be taken first, organics next, then heavier range organics, and finally soil
classification samples. Containers must be quickly and adequately sealed, and rims
must be cleaned before tightening lids. Tape may be used only if known not to affect
sample analysis. Sample containers must be clearly labeled. Containers must
immediately be preserved according to procedures in this Section. Unless specified
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otherwise, at a minimum, the samples must be immediately cooled to 4 + 2°C and this
temperature must be maintained throughout delivery to the laboratory.

b.) Surface Soil Sampling - Surface soil is generally classified as soil between the ground

surface and 6-12 inches below ground surface. Remove leaves, grass and surface
debris from the area to be sampled. Select an appropriate, pre-cleaned sampling
device and collect the sample. Transfer the sample to the appropriate sample
container. Clean the outside of the sample container to remove excess soil. Label the
sample container, place on wet ice to preserve at 4°C, and complete the field notes.
Subsurface Soil Sampling — The interval begins at approximately 12 inches below
ground surface. Collect samples for volatile organic analyses. For other analyses,
select an appropriate, pre-cleaned sampling device and collect the sample. Transfer
the sample to the appropriate sample container. Clean the outside of the sample
container to remove excess soil. Label the sample container, place on wet ice to
preserve at 4°C, and complete field notes.

d.) Equipment for Reaching the Appropriate Soil Sampling Depth - Samples may be

collected using a hollow stem soil auger, direct push, Shelby tube, split-spoon
sampler, or core barrel. These sampling devices may be used as long as an effort is
made to reduce the loss of contaminants through volatilization. In these situations,
obtain a sufficient volume of so the samples can be collected without volatilization
and disturbance to the internal structure of the samples. Samples should be collected
from cores of the soil. Non-disposable sampling equipment must be decontaminated
between each sample location. NOTE: If a confining layer has been breached during
sampling, grout the hole to land.

Equipment to Collect Soil Samples - Equipment and materials that may be used to
collect soil samples include disposable plastic syringes and other “industry-standard”
equipment and materials that are contaminant-free. Non-disposable sampling
equipment must be decontaminated between each sample location.
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Appendix C - Collecting Groundwater Samples

Groundwater samples are collected to identify, investigate, assess and monitor the concentration
of dissolved contaminant constituents. To properly assess groundwater contamination, first
install sampling points (monitoring wells, etc.) to collect groundwater samples and then perform
specific laboratory analyses. All monitoring wells should be constructed in accordance with 15A
NCAC 2C .0100 and sampled as outlined in this section. Groundwater monitoring is conducted
using one of two methods:

1.

Portable Monitoring: Monitoring that is conducted using sampling equipment that is
discarded between sampling locations. Equipment used to collect a groundwater sample
from a well such as bailers, tubing, gloves, and etc. are disposed of after sample
collection. A new set of sampling equipment is used to collect a groundwater sample at
the next monitor well.

Dedicated Monitoring: Monitoring that utilizes permanently affixed down-well and well
head components that are capped after initial set-up. Most dedicated monitoring systems
are comprised of an in-well submersible bladder pump, with air supply and sample
discharge tubing, and an above-ground driver/controller for regulation of flow rates and
volumes. The pump and all tubing housed within the well should be composed of Teflon
or stainless steel components. This includes seals inside the pump, the pump body, and
fittings used to connect tubing to the pump. Because ground water will not be in contact
with incompatible constituents and because the well is sealed from the surface, virtually
no contamination is possible from intrinsic sources during sampling and between
sampling intervals. All dedicated monitoring systems must be approved by the Solid
Waste Section before installation.

Groundwater samples may be collected from a number of different configurations. Each
configuration is associated with a unique set of sampling equipment requirements and
techniques:

1.
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Wells without Plumbing: These wells require equipment to be brought to the well to
purge and sample unless dedicated equipment is placed in the well.

Wells with In-Place Plumbing: Wells with in-place plumbing do not require equipment
to be brought to the well to purge and sample. In-place plumbing is generally considered
permanent equipment routinely used for purposes other than purging and sampling, such
as for water supply.

. Air Strippers or Remedial Systems: These types of systems are installed as remediation

devices.
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Groundwater Sample Preparation

The type of sample containers used depends on the type of analysis performed. First,
determine the type(s) of contaminants expected and the proper analytical method(s). Be sure to
consult your selected laboratory for its specific needs and requirements prior to sampling.

Next, prepare the storage and transport containers (ice chest, etc.) before taking any samples so
that each sample can be placed in a chilled environment immediately after collection.

Use groundwater purging and sampling equipment constructed of only non-reactive, non-
leachable materials that are compatible with the environment and the selected analytes. In
selecting groundwater purging and sampling equipment, give consideration to the depth of the
well, the depth to groundwater, the volume of water to be evacuated, the sampling and purging
technique, and the analytes of interest. Additional supplies, such as reagents and preservatives,

may be necessary.

All sampling equipment (bailers, tubing, containers, etc.) must be selected based on its
chemical compatibility with the source being sampled (e.g., water supply well, monitoring well)
and the contaminants potentially present.
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a.) Pumps - All pumps or pump tubing must be lowered and retrieved from the well
slowly and carefully to minimize disturbance to the formation water. This is
especially critical at the air/water interface.

1. Above-Ground Pumps

Variable Speed Peristaltic Pump: Use a variable speed peristaltic
pump to purge groundwater from wells when the static water level
in the well is no greater than 20- 25 feet below land surface (BLS).
If the water levels are deeper than 18-20 feet BLS, the pumping
velocity will decrease. A variable speed peristaltic pump can be
used for normal purging and sampling, and sampling low
permeability aquifers or formations. Most analyte groups can be
sampled with a peristaltic pump if the tubing and pump
configurations are appropriate.

Variable Speed Centrifugal Pump: A variable speed centrifugal
pump can be used to purge groundwater from 2-inch and larger
internal diameter wells. Do not use this type of pump to collect
groundwater samples. When purging is complete, do not allow the
water that remains in the tubing to fall back into the well. Install a
check valve at the end of the purge tubing.

2. Submersible Pumps

Variable Speed Electric Submersible Pump: A variable speed
submersible pump can be used to purge and sample groundwater
from 2-inch and larger internal diameter wells. A variable speed
submersible pump can be used for normal purging and sampling,
and sampling low permeability aquifers or formations. The pump
housing, fittings, check valves and associated hardware must be
constructed of stainless steel. All other materials must be
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b.) Bailers

3.

98]

compatible with the analytes of interest. Install a check valve at
the output side of the pump to prevent backflow. If purging and
sampling for organics, the entire length of the delivery tube must
be Teflon, polyethylene or polypropylene (PP) tubing; the
electrical cord must be sealed in Teflon, polyethylene or PP and
any cabling must be sealed in Teflon, polyethylene or PP, or be
constructed of stainless steel; and all interior components that
contact the sample water (impeller, seals, gaskets, etc.) must be
constructed of stainless steel or Teflon.

Variable Speed Bladder Pump: A variable speed, positive displacement,

bladder pump can be used to purge and sample groundwater from 3/4-inch

and larger internal diameter wells.

e A variable speed bladder pump can be used for normal purging and
sampling, and sampling low permeability aquifers or formations.

e The bladder pump system is composed of the pump, the
compressed air tubing, the water discharge tubing, the controller
and a compressor, or a compressed gas supply.

e The pump consists of a bladder and an exterior casing or pump
body that surrounds the bladder and two (2) check valves. These
parts can be composed of various materials, usually combinations
of polyvinyl chloride (PVC), Teflon, polyethylene, PP and
stainless steel. Other materials must be compatible with the
analytes of interest.

e Ifpurging and sampling for organics, the pump body must be
constructed of stainless steel. The valves and bladder must be
Teflon, polyethylene or PP; the entire length of the delivery tube
must be Teflon, polyethylene or PP; and any cabling must be
sealed in Teflon, polyethylene or PP, or be constructed of stainless
steel.

e Permanently installed pumps may have a PVC pump body as long
as the pump remains in contact with the water in the well.

Purging: Bailers must be used with caution because improper bailing can
cause changes in the chemistry of the water due to aeration and loosening
particulate matter in the space around the well screen. Use a bailer if there
is non-aqueous phase liquid (free product) in the well or if non-aqueous
phase liquid is suspected to be in the well.

Sampling: Bailers must be used with caution.

Construction and Type: Bailers must be constructed of materials
compatible with the analytes of interest. Stainless steel, Teflon, rigid
medical grade PVC, polyethylene and PP bailers may be used to sample
all analytes. Use disposable bailers when sampling grossly contaminated
sample sources. NCDENR recommends using dual check valve bailers
when collecting samples. Use bailers with a controlled flow bottom to
collect volatile organic samples.
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c.) Lanyards
1.

Contamination Prevention: Keep the bailer wrapped (foil, butcher paper,
etc.) until just before use. Use protective gloves to handle the bailer once
it is removed from its wrapping. Handle the bailer by the lanyard to
minimize contact with the bailer surface.

Lanyards must be made of non-reactive, non-leachable material. They
may be cotton twine, nylon, stainless steel, or may be coated with Teflon,
polyethylene or PP.

Discard cotton twine, nylon, and non-stainless steel braided lanyards after
sampling each monitoring well.

Decontaminate stainless steel, coated Teflon, polyethylene and PP
lanyards between monitoring wells. They do not need to be
decontaminated between purging and sampling operations.

Water Level and Purge Volume Determination
The amount of water that must be purged from a well is determined by the volume of water
and/or field parameter stabilization.

Rev 4-08

a.) General Equipment Considerations - Selection of appropriate purging equipment

depends on the analytes of interest, the well diameter, transmissivity of the aquifer,
the depth to groundwater, and other site conditions.

1.

Use of a pump to purge the well is recommended unless no other
equipment can be used or there is non-aqueous phase liquid in the well, or
non-aqueous phase liquid is suspected to be in the well.
Bailers must be used with caution because improper bailing:
¢ Introduces atmospheric oxygen, which may precipitate metals
(i.e., iron) or cause other changes in the chemistry of the water
in the sample (i.e., pH).
e Agitates groundwater, which may bias volatile and semi-
volatile organic analyses due to volatilization.
e Agitates the water in the aquifer and resuspends fine particulate
matter.
e Surges the well, loosening particulate matter in the annular
space around the well screen.
e May introduce dirt into the water column if the sides of the
casing wall are scraped.

NOTE: Itis critical for bailers to be slowly and gently immersed into the top of the water
column, particularly during the final stages of purging. This minimizes turbidity and
disturbance of volatile organic constituents.

b.) Initial Inspection

1.

2.

Remove the well cover and remove all standing water around the top of
the well casing (manhole) before opening the well.

Inspect the exterior protective casing of the monitoring well for damage.
Document the results of the inspection if there is a problem.

It is recommended that you place a protective covering around the well
head. Replace the covering if it becomes soiled or ripped.
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c.)

4. Inspect the well lock and determine whether the cap fits tightly. Replace
the cap if necessary.

Water Level Measurements - Use an electronic probe or chalked tape to determine the
water level. Decontaminate all equipment before use. Measure the depth to
groundwater from the top of the well casing to the nearest 0.01 foot. Always measure
from the same reference point or survey mark on the well casing. Record the
measurement.

1. Electronic Probe: Decontaminate all equipment before use. Follow the
manufacturer’s instructions for use. Record the measurement.

2. Chalked Line Method: Decontaminate all equipment before use. Lower
chalked tape into the well until the lower end is in the water. This is
usually determined by the sound of the weight hitting the water. Record
the length of the tape relative to the reference point. Remove the tape and
note the length of the wetted portion. Record the length. Determine the
depth to water by subtracting the length of the wetted portion from the
total length. Record the result.

d.) Water Column Determination - To determine the length of the water column, subtract

£)

the depth to the top of the water column from the total well depth (or gauged well
depth if silting has occurred). The total well depth depends on the well construction.
If gauged well depth is used due to silting, report total well depth also. Some wells
may be drilled in areas of sinkhole, karst formations or rock leaving an open
borehole. Attempt to find the total borehole depth in cases where there is an open
borehole below the cased portion.
Well Water Volume - Calculate the total volume of water, in gallons, in the well
using the following equation:

V=(0.041)dxdxh

Where:
V = volume in gallons
d = well diameter in inches
h = height of the water column in feet
The total volume of water in the well may also be determined with the following
equation by using a casing volume per foot factor (Gallons per Foot of Water) for the
appropriate diameter well:
V = [Gallons per Foot of Water| x h
Where:
V = volume in gallons
h = height of the water column in feet
Record all measurements and calculations in the field records.
Purging Equipment Volume - Calculate the total volume of the pump, associated
tubing and flow cell (if used), using the following equation:
V=p+((0.041)dxdx1)+ fc
Where:
V = volume in gallons
p = volume of pump in gallons
d = tubing diameter in inches
1 = length of tubing in feet
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fc = volume of flow cell in gallons
g.) If the groundwater elevation data are to be used to construct groundwater elevation
contour maps, all water level measurements must be taken within the same 24 hour
time interval when collecting samples from multiple wells on a site, unless a shorter
time period is required. If the site is tidally influenced, complete the water level
measurements within the time frame of an incoming or outgoing tide.

Well Purging Techniques

The selection of the purging technique and equipment is dependent on the hydrogeologic
properties of the aquifer, especially depth to groundwater and hydraulic conductivity.

a.) Measuring the Purge Volume - The volume of water that is removed during purging

must be recorded. Therefore, you must measure the volume during the purging

operation.

1. Collect the water in a graduated container and multiply the number of
times the container was emptied by the volume of the container, OR

2. Estimate the volume based on pumping rate. This technique may be used
only if the pumping rate is constant. Determine the pumping rate by
measuring the amount of water that is pumped for a fixed period of time,
or use a flow meter.

Calculate the amount of water that is discharged per
minute: D = Measured Amount/Total Time In Minutes
Calculate the time needed to purge one (1) well volume or
one (1) purging equipment volume: Time = V/D

Where: V = well volume or purging equipment volume

D = discharge rate

Make new measurements each time the pumping rate is
changed.

3. Use a totalizing flow meter.

Record the reading on the totalizer prior to purging.

Record the reading on the totalizer at the end of purging.

To obtain the volume purged, subtract the reading on the
totalizer prior to purging from the reading on the totalizer at
the end of purging.

Record the times that purging begins and ends in the field
records.

b.) Purging Measurement Frequency - When purging a well that has the well screen fully

submerged and the pump or intake tubing is placed within the well casing above the
well screen or open hole, purge a minimum of one (1) well volume prior to collecting
measurements of the field parameters. Allow at least one quarter (1/4) well volume
to purge between subsequent measurements. When purging a well that has the pump
or intake tubing placed within a fully submerged well screen or open hole, purge until
the water level has stabilized (well recovery rate equals the purge rate), then purge a
minimum of one (1) volume of the pump, associated tubing and flow cell (if used)
prior to collecting measurements of the field parameters. Take measurements of the
field parameters no sooner than two (2) to three (3) minutes apart. Purge at least
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three (3) volumes of the pump, associated tubing and flow cell, if used, prior to
collecting a sample. When purging a well that has a partially submerged well screen,
purge a minimum of one (1) well volume prior to collecting measurements of the
field parameters. Take measurements of the field parameters no sooner than two (2)
to three (3) minutes apart.

Purging Completion - Wells must be adequately purged prior to sample collection to
ensure representation of the aquifer formation water, rather than stagnant well water.
This may be achieved by purging three volumes from the well or by satisfying any
one of the following three purge completion criteria:

1.) Three (3) consecutive measurements in which the three (3) parameters listed
below are within the stated limits, dissolved oxygen is no greater than 20
percent of saturation at the field measured temperature, and turbidity is no
greater than 20 Nephelometric Turbidity Units (NTUs).

e Temperature: + 0.2° C

e pH: + 0.2 Standard Units

e Specific Conductance: + 5.0% of reading

Document and report the following, as applicable. The last four items only
need to be submitted once:

e Purging rate.

e Drawdown in the well, if any.

e A description of the process and the data used to design the
well.

e The equipment and procedure used to install the well.

e The well development procedure.

e Pertinent lithologic or hydrogeologic information.

2.) If it is impossible to get dissolved oxygen at or below 20 percent of saturation
at the field measured temperature or turbidity at or below 20 NTUs, then three
(3) consecutive measurements of temperature, pH, specific conductance and
the parameter(s) dissolved oxygen and/or turbidity that do not meet the
requirements above must be within the limits below. The measurements are:

e Temperature: + 0.2° C

e pH: + 0.2 Standard Units

e Specific Conductance: + 5.0% of reading

e Dissolved Oxygen: + 0.2 mg/L or 10%, whichever is
greater

e Turbidity: + 5 NTUs or 10%, whichever is greater

Additionally, document and report the following, as applicable, except that
the last four(4) items only need to be submitted once:

e Purging rate.

e Drawdown in the well, if any.

e A description of conditions at the site that may cause the
dissolved oxygen to be high and/or dissolved oxygen
measurements made within the screened or open hole
portion of the well with a downhole dissolved oxygen
probe.
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A description of conditions at the site that may cause the
turbidity to be high and any procedures that will be used to
minimize turbidity in the future.

A description of the process and the data used to design the
well.

The equipment and procedure used to install the well.

The well development procedure.

Pertinent lithologic or hydrogeologic information.

3.) If after five (5) well volumes, three (3) consecutive measurements of the field
parameters temperature, pH, specific conductance, dissolved oxygen, and
turbidity are not within the limits stated above, check the instrument condition
and calibration, purging flow rate and all tubing connections to determine if
they might be affecting the ability to achieve stable measurements. It is at the
discretion of the consultant/contractor whether or not to collect a sample or to
continue purging. Further, the report in which the data are submitted must
include the following, as applicable. The last four (4) items only need to be

submitted once.
[ ]
[ ]

Purging rate.

Drawdown in the well, if any.

A description of conditions at the site that may cause the
Dissolved Oxygen to be high and/or Dissolved Oxygen
measurements made within the screened or open hole
portion of the well with a downhole dissolved oxygen
probe.

A description of conditions at the site that may cause the
turbidity to be high and any procedures that will be used to
minimize turbidity in the future.

A description of the process and the data used to design the
well.

The equipment and procedure used to install the well.

The well development procedure.

Pertinent lithologic or hydrogeologic information.

If wells have previously and consistently purged dry, and the current depth to
groundwater indicates that the well will purge dry during the current sampling
event, minimize the amount of water removed from the well by using the same
pump to purge and collect the sample:

Place the pump or tubing intake within the well screened
interval.

Use very small diameter Teflon, polyethylene or PP tubing
and the smallest possible pump chamber volume. This will
minimize the total volume of water pumped from the well
and reduce drawdown.

Select tubing that is thick enough to minimize oxygen
transfer through the tubing walls while pumping.
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e Pump at the lowest possible rate (100 mL/minute or less) to
reduce drawdown to a minimum.
e Purge at least two (2) volumes of the pumping system
(pump, tubing and flow cell, if used).
e Measure pH, specific conductance, temperature, dissolved
oxygen and turbidity, then begin to collect the samples.
Collect samples immediately after purging is complete. The time period between
completing the purge and sampling cannot exceed six hours. If sample collection
does not occur within one hour of purging completion, re-measure the five field
parameters: temperature, pH, specific conductance, dissolved oxygen and turbidity,
just prior to collecting the sample. If the measured values are not within 10 percent
of the previous measurements, re-purge the well. The exception is “dry” wells.
d.) Lanyards
1. Securely fasten lanyards, if used, to any downhole equipment (bailers,
pumps, etc.).
2. Use bailer lanyards in such a way that they do not touch the ground
surface.

Wells Without Plumbing

Rev 4-08

a.) Tubing/Pump Placement

1. If attempting to minimize the volume of purge water, position the intake
hose or pump at the midpoint of the screened or open hole interval.

2. If monitoring well conditions do not allow minimizing of the purge water
volume, position the pump or intake hose near the top of the water
column. This will ensure that all stagnant water in the casing is removed.

3. [Ifthe well screen or borehole is partially submerged, and the pump will be
used for both purging and sampling, position the pump midway between
the measured water level and the bottom of the screen. Otherwise,
position the pump or intake hose near the top of the water column.

b.) Non-dedicated (portable) pumps
1. Variable Speed Peristaltic Pump
e  Wear sampling gloves to position the decontaminated
pump and tubing.
e Attach a short section of tubing to the discharge side of the
pump and into a graduated container.
e Attach one end of a length of new or precleaned tubing to
the pump head flexible hose.
e Place the tubing as described in one of the options listed
above.
Change gloves before beginning to purge.
Measure the depth to groundwater at frequent intervals.
Record these measurements.
Adjust the purging rate so that it is equivalent to the well
recovery rate to minimize drawdown.
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If the purging rate exceeds the well recovery rate, reduce
the pumping rate to balance the withdrawal rate with the
recharge rate.

If the water table continues to drop during pumping, lower
the tubing at the approximate rate of drawdown so that
water is removed from the top of the water column.
Record the purging rate each time the rate changes.
Measure the purge volume.

Record this measurement.

Decontaminate the pump and tubing between wells (see
Appendix C) or if precleaned tubing is used for each well,
only the pump.

2. Variable Speed Centrifugal Pump

Position fuel powered equipment downwind and at least 10
feet from the well head. Make sure that the exhaust faces
downwind.

Wear sampling gloves to position the decontaminated
pump and tubing.

Place the decontaminated suction hose so that water is
always pumped from the top of the water column.

Change gloves before beginning to purge.

Equip the suction hose with a foot valve to prevent purge
water from re-entering the well.

Measure the depth to groundwater at frequent intervals.
Record these measurements.

To minimize drawdown, adjust the purging rate so that it is
equivalent to the well recovery rate.

If the purging rate exceeds the well recovery rate, reduce
the pumping rate to balance the withdrawal rate with the
recharge rate.

If the water table continues to drop during pumping, lower
the tubing at the approximate rate of drawdown so that the
water is removed from the top of the water column.
Record the purging rate each time the rate changes.
Measure the purge volume.

Record this measurement.

Decontaminate the pump and tubing between wells or if
precleaned tubing is used for each well, only the pump.

3. Variable Speed Electric Submersible Pump

Position fuel powered equipment downwind and at least 10
feet from the well head. Make sure that the exhaust faces
downwind.

Wear sampling gloves to position the decontaminated
pump and tubing.

Carefully position the decontaminated pump.
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Change gloves before beginning to purge.

Measure the depth to groundwater at frequent intervals.
Record these measurements.

To minimize drawdown, adjust the purging rate so that it is
equivalent to the well recovery rate.

If the purging rate exceeds the well recovery rate, reduce
the pumping rate to balance the withdrawal rate with the
recharge rate.

If the water table continues to drop during pumping, lower
the tubing or pump at the approximate rate of drawdown so
that water is removed from the top of the water column.
Record the purging rate each time the rate changes.
Measure the purge volume.

Record this measurement.

Decontaminate the pump and tubing between wells or only
the pump if precleaned tubing is used for each well.

4. Variable Speed Bladder Pump

Position fuel powered equipment downwind and at least 10
feet from the well head. Make sure that the exhaust faces
downwind.

Wear sampling gloves to position the decontaminated
pump and tubing.

Attach the tubing and carefully position the pump.

Change gloves before beginning purging.

Measure the depth to groundwater at frequent intervals.
Record these measurements.

To minimize drawdown, adjust the purging rate so that it is
equivalent to the well recovery rate.

If the purging rate exceeds the well recovery rate, reduce
the pumping rate to balance the withdrawal rate with the
recharge rate.

If the water table continues to drop during pumping, lower
the tubing or pump at the approximate rate of drawdown so
that water is removed from the top of the water column.
Record the purging rate each time the rate changes.
Measure the purge volume.

Record this measurement.

Decontaminate the pump and tubing between wells or if
precleaned tubing is used for each well, only the pump.

c.) Dedicated Portable Pumps

1. Variable Speed Electric Submersible Pump

Position fuel powered equipment downwind and at least 10
feet from the well head. Make sure that the exhaust faces
downwind.

Wear sampling gloves.
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Measure the depth to groundwater at frequent intervals.
Record these measurements.

Adjust the purging rate so that it is equivalent to the well
recovery rate to minimize drawdown.

If the purging rate exceeds the well recovery rate, reduce
the pumping rate to balance the withdraw with the recharge
rate.

Record the purging rate each time the rate changes.
Measure the purge volume.

Record this measurement.

2. Variable Speed Bladder Pump

Position fuel powered equipment downwind and at least 10
feet from the well head. Make sure that the exhaust faces
downwind.

Wear sampling gloves.

Measure the depth to groundwater at frequent intervals.
Record these measurements.

Adjust the purging rate so that it is equivalent to the well
recovery rate to minimize drawdown.

If the purging rate exceeds the well recovery rate, reduce
the pumping rate to balance the withdraw with the recharge
rate.

Record the purging rate each time the rate changes.
Measure the purge volume.

Record this measurement.

3. Bailers - Using bailers for purging is not recommended unless care is
taken to use proper bailing technique, or if free product is present in the
well or suspected to be in the well.

Minimize handling the bailer as much as possible.

Wear sampling gloves.

Remove the bailer from its protective wrapping just before
use.

Attach a lanyard of appropriate material.

Use the lanyard to move and position the bailer.

Lower and retrieve the bailer slowly and smoothly.

Lower the bailer carefully into the well to a depth
approximately a foot above the water column.

When the bailer is in position, lower the bailer into the
water column at a rate of 2 cm/sec until the desired depth is
reached.

Do not lower the top of the bailer more than one (1) foot
below the top of the water table so that water is removed
from the top of the water column.

Allow time for the bailer to fill with aquifer water as it
descends into the water column.
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Carefully raise the bailer. Retrieve the bailer at the same
rate of 2 cm/sec until the bottom of the bailer has cleared to
top of the water column.

Measure the purge volume.

Record the volume of the bailer.

Continue to carefully lower and retrieve the bailer as
described above until the purging is considered complete,
based on either the removal of 3 well volumes.

Remove at least one (1) well volume before collecting
measurements of the field parameters. Take each
subsequent set of measurements after removing at least one
quarter (1/4) well volume between measurements.

Groundwater Sampling Techniques

a.) Purge wells.

b.) Replace protective covering around the well if it is soiled or torn after completing
purging operations.

c.) Equipment Considerations

The following pumps are approved to collect volatile organic samples:
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1.

Stainless steel and Teflon variable speed submersible
pumps

Stainless steel and Teflon or polyethylene variable speed
bladder pumps

Permanently installed PVC bodied pumps (As long as the
pump remains in contact with the water in the well at all
times)

2. Collect sample from the sampling device and store in sample container.
Do not use intermediate containers.

To avoid contamination or loss of analytes from the sample, handle
sampling equipment as little as possible and minimize equipment exposure

3.

to the sample.

To reduce chances of cross-contamination, use dedicated equipment
whenever possible. “Dedicated” is defined as equipment that is to be used
solely for one location for the life of that equipment (e.g., permanently
mounted pump). Purchase dedicated equipment with the most sensitive
analyte of interest in mind.

Clean or make sure dedicated pumps are clean before
installation. They do not need to be cleaned prior to each
use, but must be cleaned if they are withdrawn for repair or
servicing.

Clean or make sure any permanently mounted tubing is
clean before installation.

Change or clean tubing when the pump is withdrawn for
servicing.

Clean any replaceable or temporary parts.
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Collect equipment blanks on dedicated pumping systems
when the tubing is cleaned or replaced.

Clean or make sure dedicated bailers are clean before
placing them into the well.

Collect an equipment blank on dedicated bailers before
introducing them into the water column.

Suspend dedicated bailers above the water column if they
are stored in the well.

Sampling Wells Without Plumbing

Rev 4-08

a.) Sampling with Pumps — The following pumps may be used to sample for organics:

Peristaltic pumps

Stainless steel, Teflon or polyethylene bladder pumps
Variable speed stainless steel and Teflon submersible
pumps

Peristaltic Pump

Volatile Organics: One of three methods may be used.
= Remove the drop tubing from the inlet side
of the pump; submerge the drop tubing into
the water column; prevent the water in the
tubing from flowing back into the well;
remove the drop tubing from the well;
carefully allow the groundwater to drain into
the sample vials; avoid turbulence; do not
aerate the sample; repeat steps until enough
vials are filled. OR
= Use the pump to fill the drop tubing; quickly
remove the tubing from the pump; prevent
the water in the tubing from flowing back
into the well; remove the drop tubing from
the well; carefully allow the groundwater to
drain into the sample vials; avoid
turbulence; do not aerate the sample; repeat
steps until enough vials are filled. OR
= Use the pump to fill the drop tubing;
withdraw the tubing from the well; reverse
the flow on the peristaltic pumps to deliver
the sample into the vials at a slow, steady
rate; repeat steps until enough vials are
filled.
Extractable Organics: If delivery tubing is not
polyethylene or PP, or is not Teflon lined, use pump and
vacuum trap method. Connect the outflow tubing from the
container to the influent side of the peristaltic pump. Turn
pump on and reduce flow until smooth and even. Discard a
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small portion of the sample to allow for air space. Preserve
(if required), label, and complete field notes.

Inorganic samples: These samples may be collected from
the effluent tubing. If samples are collected from the
pump, decontaminate all tubing (including the tubing in the
head) or change it between wells. Preserve (if required),
label, and complete field notes.

2. Variable Speed Bladder Pump

If sampling for organics, the pump body must be
constructed of stainless steel and the valves and bladder
must be Teflon. All tubing must be Teflon, polyethylene,
or PP and any cabling must be sealed in Teflon,
polyethylene or PP, or made of stainless steel.

After purging to a smooth even flow, reduce the flow rate.
When sampling for volatile organic compounds, reduce the
flow rate to 100-200mL/minute, if possible.

3. Variable Speed Submersible Pump

The housing must be stainless steel.

If sampling for organics, the internal impellers, seals and
gaskets must be constructed of stainless steel, Teflon,
polyethylene or PP. The delivery tubing must be Teflon,
polyethylene or PP; the electrical cord must be sealed in
Teflon; any cabling must be sealed in Teflon or constructed
of stainless steel.

After purging to a smooth even flow, reduce the flow rate.
When sampling for volatile organic compounds, reduce the
flow rate to 100-200mL/minute, if possible.

b.) Sampling with Bailers - A high degree of skill and coordination are necessary to
collect representative samples with a bailer.
1. General Considerations

Minimize handling of bailer as much as possible.

Wear sampling gloves.

Remove bailer from protective wrapping just before use.
Attach a lanyard of appropriate material.

Use the lanyard to move and position the bailers.

Do not allow bailer or lanyard to touch the ground.

If bailer is certified precleaned, no rinsing is necessary.

If both a pump and a bailer are to be used to collect
samples, rinse the exterior and interior of the bailer with
sample water from the pump before removing the pump.
If the purge pump is not appropriate for collecting samples
(e.g., non-inert components), rinse the bailer by collecting a
single bailer of the groundwater to be sampled.

Discard the water appropriately.
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Do not rinse the bailer if Oil and Grease samples are to be
collected.

2. Bailing Technique

Collect all samples that are required to be collected with a
pump before collecting samples with the bailer.

Raise and lower the bailer gently to minimize stirring up
particulate matter in the well and the water column, which
can increase sample turbidity.

Lower the bailer carefully into the well to a depth
approximately a foot above the water column. When the
bailer is in position, lower the bailer into the water column
at a rate of 2 cm/sec until the desired depth is reached.

Do not lower the top of the bailer more than one foot below
the top of the water table, so that water is removed from the
top of the water column.

Allow time for the bailer to fill with aquifer water as it
descends into the water column.

Do not allow the bailer to touch the bottom of the well or
particulate matter will be incorporated into the sample.
Carefully raise the bailer. Retrieve the bailer at the

same rate of 2 cm/sec until the bottom of the bailer has
cleared to top of the water column.

Lower the bailer to approximately the same depth each
time.

Collect the sample. Install a device to control the flow
from the bottom of the bailer and discard the first few
inches of water. Fill the appropriate sample containers by
allowing the sample to slowly flow down the side of the
container. Discard the last few inches of water in the
bailer.

Repeat steps for additional samples.

As a final step measure the DO, pH, temperature, turbidity
and specific conductance after the final sample has been
collected. Record all measurements and note the time

that sampling was completed.

c.) Sampling Low Permeability Aquifers or Wells that have Purged Dry

I.

2.

3.

Collect the sample(s) after the well has been purged. Minimize the amount
of water removed from the well by using the same pump to purge and
collect the sample. If the well has purged dry, collect samples as soon as
sufficient sample water is available.

Measure the five field parameters temperature, pH, specific conductance,
dissolved oxygen and turbidity at the time of sample collection.

Advise the analytical laboratory and the client that the usual amount of
sample for analysis may not be available.
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Appendix D - Collecting Samples from Wells with

Plumbing in Place
In-place plumbing is generally considered permanent equipment routinely used for purposes
other than purging and sampling, such as for water supply.

a.) Air Strippers or Remedial Systems - These types of systems are installed as

remediation devices. Collect influent and effluent samples from air stripping units as
described below.
Remove any tubing from the sampling port and flush for one to two

1.

2.
3.

4.

5.

minutes.

Remove all hoses, aerators and filters (if possible).

Open the spigot and purge sufficient volume to flush the spigot and lines
and until the purging completion criteria have been met.

Reduce the flow rate to approximately 500 mL/minute (a 1/8” stream) or
approximately 0.1 gal/minute before collecting samples.

Follow procedures for collecting samples from water supply wells as
outlined below.

b.) Water Supply Wells — Water supply wells with in-place plumbing do not require

equipment to be brought to the well to purge and sample. Water supply wells at UST
facilities must be sampled for volatile organic compounds (VOCs) and semivolatile

compounds (SVOCs).
Procedures for Sampling Water Supply Wells

1.

Rev 4-08

Label sample containers prior to sample collection.

Prepare the storage and transport containers (ice chest, etc.)
before taking any samples so each collected sample can be
placed in a chilled environment immediately after
collection.

Y ou must choose the tap closest to the well, preferably at
the wellhead. The tap must be before any holding or
pressurization tank, water softener, ion exchange,
disinfection process or before the water line enters the
residence, office or building. If no tap fits the above
conditions, a new tap that does must be installed.

The well pump must not be lubricated with oil, as that may
contaminate the samples.

The sampling tap must be protected from exterior
contamination associated with being too close to a sink
bottom or to the ground. If the tap is too close to the
ground for direct collection into the appropriate container,
it is acceptable to use a smaller (clean) container to transfer
the sample to a larger container.

Leaking taps that allow water to discharge from around the
valve stem handle and down the outside of the faucet, or
taps in which water tends to run up on the outside of the lip,
are to be avoided as sampling locations.
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Disconnect any hoses, filters, or aerators attached to the tap
before sampling.

Do not sample from a tap close to a gas pump. The gas
fumes could contaminate the sample.

2. Collecting Volatile Organic Samples

Equipment Needed: VOC sample vials [40 milliliters,
glass, may contain 3 to 4 drops of hydrochloric acid (HCI)
as preservative]; Disposable gloves and protective goggles;
Ice chest/cooler; Ice; Packing materials (sealable plastic
bags, bubble wrap, etc.); and Lab forms.

Sampling Procedure: Run water from the well for at least
15 minutes. If the well is deep, run water longer (purging
three well volumes is best). If tap or spigot is located
directly before a holding tank, open a tap after the holding
tank to prevent any backflow into the tap where you will
take your sample. This will ensure that the water you
collect is “fresh” from the well and not from the holding
tank. After running the water for at least 15 minutes,
reduce the flow of water. The flow should be reduced to a
trickle but not so slow that it begins to drip. A smooth flow
of water will make collection easier and more accurate.
Remove the cap of a VOC vial and hold the vial under the
stream of water to fill it. Be careful not to spill any acid
that is in the vial. For best results use a low flow of water
and angle the vial slightly so that the water runs down the
inside of the vial. This will help keep the sample from
being agitated, aerated or splashed out of the vial. It will
also increase the accuracy of the sample. As the vial fills
and is almost full, turn the vial until it is straight up and
down so the water won’t spill out. Fill the vial until the
water is just about to spill over the lip of the vial. The
surface of the water sample should become mounded. It is
a good idea not to overfill the vial, especially if an acid
preservative is present in the vial. Carefully replace and
screw the cap onto the vial. Some water may overflow as
the cap is put on. After the cap is secure, turn the vial
upside down and gently tap the vial to see if any bubbles
are present. If bubbles are present in the vial, remove the
cap, add more water and check again to see if bubbles are
present. Repeat as necessary. After two samples without
bubbles have been collected, the samples should be labeled
and prepared for shipment. Store samples at 4° C.
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3. Collecting Extractable Organic and/or Metals Samples

Equipment Needed: SVOC sample bottle [1 liter, amber
glass] and/or Metals sample bottle [0.5 liter, polyethylene
or glass, 5 milliliters of nitric acid (HNO3) preservative];
Disposable gloves and protective goggles; Ice
Chest/Cooler; Ice; Packing materials (sealable plastic bags,
bubble wrap, etc.); and Lab forms.

Sampling Procedure: Run water from the well for at least
15 minutes. If the well is deep, run the water longer
(purging three well volumes is best). If tap or spigot is
located directly before a holding tank, open a tap after the
holding tank to prevent any backflow into the tap where
you will take your sample. This will ensure that the water
you collect is “fresh” from the well and not from the
holding tank. After running the water for at least 15
minutes, reduce the flow. Low water flow makes
collection easier and more accurate. Remove the cap of a
SVOC or metals bottle and hold it under the stream of
water to fill it. The bottle does not have to be completely
filled (i.e., you can leave an inch or so of headspace in the
bottle). After filling, screw on the cap, label the bottle and
prepare for shipment. Store samples at 4° C.
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Appendix E - Collecting Surface Water Samples

The following topics include 1.) acceptable equipment selection and equipment construction
materials and 2.) standard grab, depth-specific and depth-composited surface water sampling
techniques.

Facilities which contain or border small rivers, streams or branches should include surface water
sampling as part of the monitoring program for each sampling event. A simple procedure for
selecting surface water monitoring sites is to locate a point on a stream where drainage leaves the
site. This provides detection of contamination through, and possibly downstream of, site via
discharge of surface waters. The sampling points selected should be downstream from any waste
areas. An upstream sample should be obtained in order to determine water quality upstream of
the influence of the site.

a.) General Cautions

1. When using watercraft take samples near the bow away and upwind from
any gasoline outboard engine. Orient watercraft so that bow is positioned
in the upstream direction.

2. When wading, collect samples upstream from the body. Avoid disturbing
sediments in the immediate area of sample collection.

3. Collect water samples prior to taking sediment samples when obtaining
both from the same area (site).

4. Unless dictated by permit, program or order, sampling at or near man-
made structures (e.g., dams, weirs or bridges) may not provide
representative data because of unnatural flow patterns.

5. Collect surface water samples from downstream towards upstream.

b.) Equipment and Supplies - Select equipment based on the analytes of interest, specific
use, and availability.

c.) Surface Water Sampling Techniques - Adhere to all general protocols applicable to
aqueous sampling when following the surface water sampling procedures addressed
below.

1. Manual Sampling: Use manual sampling for collecting grab samples for
immediate in-situ field analyses. Use manual sampling in lieu of
automatic equipment over extended periods of time for composite
sampling, especially when it is necessary to observe and/or note unusual
conditions.

e Surface Grab Samples - Do not use sample containers containing
premeasured amounts of preservatives to collect grab samples. If
the sample matrix is homogeneous, then the grab method is a
simple and effective technique for collection purposes. If
homogeneity is not apparent, based on flow or vertical variations
(and should never be assumed), then use other collection protocols.
Where practical, use the actual sample container submitted to the
laboratory for collecting samples to be analyzed for oil and grease,
volatile organic compounds (VOCs), and microbiological samples.
This procedure eliminates the possibility of contaminating the
sample with an intermediate collection container. The use of
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unpreserved sample containers as direct grab samplers is
encouraged since the same container can be submitted for
laboratory analysis after appropriate preservation. This procedure
reduces sample handling and eliminates potential contamination
from other sources (e.g., additional sampling equipment,
environment, etc.).

1. Grab directly into sample container.

2. Slowly submerge the container, opening neck first, into the
water.

3. Invert the bottle so the neck is upright and pointing towards
the direction of water flow (if applicable). Allow water to
run slowly into the container until filled.

4. Return the filled container quickly to the surface.

Pour out a few mL of sample away from and downstream
of the sampling location. This procedure allows for the
addition of preservatives and sample expansion. Do not
use this step for volatile organics or other analytes where
headspace is not allowed in the sample container.

6. Add preservatives, securely cap container, label, and
complete field notes. If sample containers are attached to a
pole via a clamp, submerge the container and follow steps 3
— 5 but omit steps 1 and 2.

Sampling with an Intermediate Vessel or Container: If the sample
cannot be collected directly into the sample container to be
submitted to the laboratory, or if the laboratory provides
prepreserved sample containers, use an unpreserved sample
container or an intermediate vessel (e.g., beakers, buckets or
dippers) to obtain the sample. These vessels must be constructed
appropriately, including any poles or extension arms used to access
the sample location.

1. Rinse the intermediate vessel with ample amounts of site
water prior to collecting the first sample.

2. Collect the sample as outlined above using the intermediate
vessel.

3. Use pole mounted containers of appropriate construction to
sample at distances away from shore, boat, etc. Follow the
protocols above to collect samples.

Peristaltic Pump and Tubing: The most portable pump for this
technique is a 12 volt peristaltic pump. Use appropriately
precleaned, silastic tubing in the pump head and attach
polyethylene, Tygon, etc. tubing to the pump. This technique is
not acceptable for Oil and Grease, EPH, VPH or VOCs.
Extractable organics can be collected through the pump if flexible
interior-wall Teflon, polyethylene or PP tubing is used in the pump
head or if used with the organic trap setup.

9]
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1. Lower appropriately precleaned tubing to a depth of 6 — 12
inches below water surface, where possible.

2. Pump 3 — 5 tube volumes through the system to acclimate
the tubing before collecting the first sample.

3. Fill individual sample bottles via the discharge tubing. Be
careful not to remove the inlet tubing from the water.

4. Add preservatives, securely cap container, label, and
complete field notes.

Mid-Depth Grab Samples: Mid-depth samples or samples taken at
a specific depth can approximate the conditions throughout the
entire water column. The equipment that may be used for this type
of sampling consists of the following depth-specific sampling
devices: Kemmerer, Niskin, Van Dorn type, etc. You may also
use pumps with tubing or double check-valve bailers. Certain
construction material details may preclude its use for certain
analytes. Many Kemmerer samplers are constructed of plastic and
rubber that preclude their use for all volatile and extractable
organic sampling. Some newer devices are constructed of stainless
steel or are all Teflon or Teflon-coated. These are acceptable for
all analyte groups without restriction.

1. Measure the water column to determine maximum depth
and sampling depth prior to lowering the sampling device.

2. Mark the line attached to the sampler with depth
increments so that the sampling depth can be accurately
recorded.

3. Lower the sampler slowly to the appropriate sampling
depth, taking care not to disturb the sediments.

4. At the desired depth, send the messenger weight down to
trip the closure mechanism.

5. Retrieve the sampler slowly.

6. Rinse the sampling device with ample amounts of site
water prior to collecting the first sample. Discard rinsate
away from and downstream of the sampling location.

7. Fill the individual sample bottles via the discharge tube.
Double Check-Valve Bailers: Collect samples using double check-
valve bailers if the data requirements do not necessitate a sample
from a strictly discrete interval of the water column. Bailers with
an upper and lower check-valve can be lowered through the water
column. Water will continually be displaced through the bailer
until the desired depth is reached, at which point the bailer is
retrieved. Sampling with this type of bailer must follow the same
protocols outlined above, except that a messenger weight is not
applicable. Although not designed specifically for this kind of
sampling, a bailer is acceptable when a mid-depth sample is
required

35



Rev 4-08

1.

3.

4,

As the bailer is dropped through the water column, water is
displaced through the body of the bailer. The degree of
displacement depends upon the check-valve ball movement
to allow water to flow freely through the bailer body.
Slowly lower the bailer to the appropriate depth. Upon
retrieval, the two check valves seat, preventing water from
escaping or entering the bailer.

Rinse the sampling device with ample amounts of site
water prior to collecting the first sample.

Fill the individual sample bottles via the discharge tube.
Sample bottles must be handled as described above.

Peristaltic Pump and Tubing: The most portable pump for this
technique is a 12 volt peristaltic pump. Use appropriately
precleaned, silastic tubing in the pump head and attach HDPE,
Tygon, etc. tubing to the pump. This technique is not acceptable
for Oil and Grease, EPH, VPH or VOCs. Extractable organics can
be collected through the pump if flexible interior-wall Teflon,
polyethylene or PP tubing is used in the pump head, or if used with
an organic trap setup.

1.

2.

Measure the water column to determine the maximum
depth and the sampling depth.

Tubing will need to be tied to a stiff pole or be weighted
down so the tubing placement will be secure. Do not use a
lead weight. Any dense, non-contaminating, non-
interfering material will work (brick, stainless steel weight,
etc.). Tie the weight with a lanyard (braided or
monofilament nylon, etc.) so that it is located below the
inlet of the tubing.

Turn the pump on and allow several tubing volumes of
water to be discharged before collecting the first sample.
Fill the individual sample bottles via the discharge tube.
Sample bottles must be handled as described above.
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TABLE 1
Surface Water Quality Summary
Edgecombe County Landfill
July 30, 2014 Sampling Event
S&ME Project No. 1054-13-276A & 1054-13-280A

APPENDIX | VOCs
i =D S50 2 UNITS Frzeihs\l;r:ﬁ:ll’i?:;ic LRSI e N SURPACE WATER
. Water Supply UPSTREAM DOWNSTREAM
Hiie (SW-1) (SW-2)
Acetone ug/l 2,000 NS <1.2 4.6J
Benzene ug/l NS 1.19 <0.15 <0.15
Chlorobenzene ug/l 140 488 <0.17 <0.17
1,4-Dichlorobenzene ug/l 100 488 <0.19 <0.19
1,1-Dichloroethane ug/l LD 6 <0.13 <0.13
cis-1,2-Dichloroethene ug/l NS 60 <0.15 <0.15
trans-1,2-Dichloroethene ug/l NS 140 <0.21 <0.21
1,2-Dichloropropane ug/l NS 0.5 <0.10 <0.10
Dibromochloromethane ug/l NL NL 3.3 <0.17
Methylene chloride ug/l NS 4.6 <0.23 <0.23
Trichloroethene ug/l NS 2.5 <0.15 <0.15
Vinyl chloride g/l NS 0.025 <0.32" <0.32"
APPENDIX | INORGANIC
COMPOUNDS
EPA METHOD 6010B
Antimony (Total) ug/l NS 5.6 <0.22 <0.22
Arsenic (Total) ug/l 50 10 <2.8 <2.8
Barium (Total) ug/l LD 1,000 60.7 J 60.4J
Beryllium (Total) ug/l 6.5 NS <0.10 <0.10
Cadmium (Total) ug/l 2 (N) NS <0.36 <0.36
Chromium (Total) ug/l 50 NS <l4 <1.4
Cobalt (Total) ug/l NS 3 1.77J 1.70J
Copper (Total) ug/l 7 (AL) NS <1.6 <1.6
Lead (Total) po/l 25 (N) NS <2.1 <2.1
Nickel (Total) po/l 88 (N) 25 <18 <1.8
Selenium (Total) po/l 5 NS <0.91 <0.91
Silver (Total) pg/l 0.06 (N) NS <1.9" <1.9°
Thallium (Total) po/l NS 0.24 <0.11 <0.11
Vanadium (Total) ug/l NL NL 1.83J <14
Zinc (Total) ug/l 50 (AL) NS 7.82J 5.60 J
FIELD PARAMETERS
pH standard NE NE 6.13 6.8
Specific Conductance mS/cm NE NE 0.086 0.107
Oxygen Reduction Potential mV NE NE 128.8 57.2
Dissolved Oxygen mg/L NE NE 3.85 5.81
Turbidity NTUs NE NE 575.6 17.1
Temperature °C NE NE 25.54 23.05
NOTES:

Samples were collected by S&ME on July 30, 2014 and analyzed by Environmental Conservation Laboratories, Inc. (ENCO). This summary table

only shows those constituents detected above method detection limits. Detection limits are shown on laboratory reports.
Values which are BOLD indicate levels above laboratory detection limits.

Values which are BOLD and shaded indicate levels above their respective NCDENR 2L or GWPST.

DAF Computation = Dilution/Attenuation Factor Computation (ref. S&ME Alternate Source Demonstration, June 2008).
SWSL = Solid Waste Section Limit. (ref. NCDENR-DWM, Solid Waste Section February 23, 2007 memorandum)

J = Analyte detected, but below the laboratory reporting limit therefore the result is an estimated concentration.

pg/L = Micrograms Per Liter

VOCs = Volatile Organic Compounds

Appendix | compounds not shown were not detected during this sampling event. See Appendix | of the report for laboratory reports.
NS = No Standard Value Listed

NL = Constituent not Listed

(AL) = Action Level Standard - See 2B.0211 for additional information

(N) = Narrative Standard - See 2B.0211

LD = Limited Data Available
* = Method Detection Limit is greater than the 2B Standard




“To the reader, routine monitoring of monitor wells and surface water was conducted in July
2014 for another program. The data presented herein reflects only the monitoring of the two
surface water samples collected for SW-1 and SW-2. Laboratory data for the MW-designated
wells locations are presented in a separate report and have been redacted from this report.



Environmental Conservation Laboratories, Inc.
i womaam e i
Cary NC, 27511

Phone: 919.467.3090 FAX: 919.467.3515 www.encolabs.com

Monday, February 3, 2014
S&ME, Inc, (SM0O01)

Attn: Sam Watts
3201 Spring Forest Road
Raleigh, NC 27616

RE: Laboratory Results for
Project Number: 1054-13-276-P2, Project Name/Desc: Edgecombe County Landfill - App I

ENCO Workorder(s): C400184

Dear Sam Watts,

Enclosed is a copy of your laboratory report for test samples received by our laboratory on
Friday, January 24, 2014.

Unless otherwise noted in an attached project narrative, all samples were received in
acceptable condition and processed in accordance with the referenced methods/procedures.
Results for these procedures apply only to the samples as submitted.

The analytical results contained In this report are in compliance with NELAC standards, except
as noted in the project narrative, This report shall not be reproduced except in full, without
the written approval of the Laboratory.

This report contains only those analyses performed by Environmental Conservation
Laboratories. Unless otherwise noted, all analyses were performed at ENCO Cary. Data from
outside organizations will be reported under separate cover.

If you have any questions or require further information, please do not hesitate to contact me.

SIncerely,

Chd S

Chuck Smith
Project Manager

Enclosure(s)

The total number of pages in this report, including this page is 64.
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Klient ID:  3301-MW15 LabID: C400184-10
Analyta Results Fag DF  MDL MRL  NCSWSL  Units Method Notes
chomium - Toll 5 1 1 140 100 10 gl |EPA 6010C o
¢is-1,2-Dichloroathene 9.9 1 o5 10 5 uglL EPA 82608
Cabatt - Total 154 1 110 10.0 10 vg/L EPA 6010C
Nicke! - Total 9.59 11 180 10.0 50 ug/L EPA 6010C
trans-1,2-Dichloroethene 0.43 11 on 1.0 5 ugiL EPA 82608
Vinyl chioride 36 1 om 1.0 1 uglL EPA 82608
[itent ID:  3301-MW16 LabID: C400184-11
Analyte Results Fag DF  MDL MRL  NCSWSL  Units Method Notes
Arsenic-Tol 83 1 1 sa 100 0 w/l  EPA6O10C o
Barium - Total 310 1 100 10.0 100 ug/L EPA 6010C
Cobalt - Total 183 101 10 10.0 10 ug/L EPA 6010C
Zinc - Total 428 11 380 10.0 10 ug/L EPA 6010C
QientID:  3301-5W1 LabID: C400184-12
Analytz Results Flag DF  MDL MRL  NCSWSL  Units Method Notas
Barium - Total 62 1 1 100 10.0 0o vl EPAGOIOC
Cobalt - Total 168 11 1w 10.0 10 ug/L EPA 6010C
Zinc - Total 113 1 380 10.0 10 ug/L EPA 6010C
(lient ID:  3301-SW2 LabID: C400184-13
Analyta Results FHag DF  MDL MRL  NCSWSL  Units Mathod Notes
Barium - Total 87 11 10 10.0 100wt EPAGOI0C -
Cobalt - Total 1.43 101 110 100 10 ug/L EPA 6010C
Zinc - Total 104 1 380 10.0 10 ug/L EPA 6010C
Chent ID:  3301-Duplicate LabID: C400184-14
Analyie Results Fag DF  MbL MARL  NCSWSL  units Method Notes
Arseic-Tot2l 64 1 540 we w0 wil EPA 6010C -
Barium - Total 269 1 100 10.0 100 ug/L EPA 6010C
Cobalt - Total 189 1 110 10.0 10 ug/L EPA 6010C
Lead - Total 123 1210 10.0 10 ug/L EPA 6010C
Nickel - Total 59.2 1 180 100 50 vg/L EPA 6010C
Thallium - Total 0128 1 1 010 1.00 55 ugiL EPA 60208
Zinc - Total 787 1 380 10.0 10 uglt EPA 6010C
Clent ID:  3301-Duplicate LabID: C400184-14RE1
Analyte Resuts FHag DF  MDL MRL  NCSWSL  Units Method Notes
1,1-Dichloroethane 56 D 5 06 50 5 wt EPA 52608 -
1,4-Dichlorabenzene 1 D 5 085 50 1 ug/L EPA 82608
Benzene 48 » 5 015 50 1 ug/L EPA 82608
Chiorobenzene 14 D 5 085 50 3 ugiL EPA 82608
cis-1,2-Dichloroethene 370 D5 07 50 5 ugiL EPA 82608
trans-1,2-Dichloroethene 36 » 5 10 5.0 5 ugiL EPA 82608
viny chiaride % D 5 16 50 1 ug/L EPA 82608
EllentID:  3301-EquipmentBiank LabID: C400184-15
Analyts Results Fag DF  MDL MRL  NCSWSL  Units Method Notes
Acetone B T 11 12 50 e ugi. EPAS260B
Barium - Total 132 31 100 10.0 100 ugit EPA 6010C

Page 7 of 64
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Description: 3301-SW1 Lab Sample ID: C400184-12 Received: 01/24/14 16:45
Matrid: Ground Water Sampled: 01/24/14 12:00 Work Order: C400184
Project: Edgecombe County Landfill - App I Sampied By: J WATERS/ B BRYANT/ Ale

Volatile Organic Compounds by GCMS

A - ENCO Cary certified analyte fINC 5817

Anslyte [CAS Number] Results Flag Units RE MDL MRL NCSWSL Metivod Anslyzed By  Notss
1,1,1,2-Tetrachloroethane [630-20-6] ~ 0.17 U wit 1 0.17 1.0 5 EPA 82608 01/31/14 22:55 REF
1,1,1-Trichloroethane [71-55-6] A 012 u ugiL 1 012 10 1 EPA 82608 01/31/14 22:55 REF
1,1,2,2-Tetrachlorogthana [79-34-5] A 028 u ug/L 1 0.28 10 3 EPA 52608 01/31/14 22:55 REF
1,1,2-Trichioroethana [79-00-5] ~ 0.14 u ug/L 1 0.14 10 1 EPA 52608 01/31/14 22:55 REF
1,1-Dichloroethane [75-34-3] A 0.13 u ugiL 1 0.13 1.0 5 EPA 82608 01/31/14 22:55 REF
1,1-Dichioroethene [75-35-4] A o1 u ug/L 1 021 19 5 EPA B260B 01/31/14 22:55 AEF
1,2,3-Trichloropropane [96-16-4] ~ 023 u ugiL 1 0.23 10 1 EPA 82608 01/31/14 22:55 REF
1,2-Dibrame-3-chloropropans [96-12-8] ~ 0.48 u uafL 1 0.48 1.0 12 EPA 82608 01/31/14 22:55 REF
1,2-Dibromoethane [106-93-4] A 0.66 u ug/L 1 0.66 1.0 1 EPA 62608 01/31/14 22:55 REF
1,2-Dichlorobenzene [95-50-1] ~ 0.19 u ugfl 1 019 10 5 EPA B260B 01/31/14 22:55 REF
1,2-Dichloroethane [107-06-2] ~ 021 u ugiL 1 0.2 10 1 EPA 82608 01/31/14 22:55 REF
1,2-Dichloropropane [78-87-5] ~ 0.10 u ug/L 1 0.10 10 1 EPA 82608 01/31/14 22:55 REF
1,4-Dichlorobenzens. [106-46-7] ~ 0.19 u ug/L 1 0.19 1,0 1 EPA 82608 01/31/14 22:55 REF
2-Butanone [78-93-3] A 13 u va/L. 1 13 5.0 100 EPA 82608 01/31/14 22:55 REF
2-Heanone [591-78-6] ~ 0.88 u wg/L 1 0.88 5.0 50 EPA 82608 01/31/14 22:55 REF
4Methyl-2-pentanane [108-10-1] ~ 11 u wgiL 1 11 5.0 100 EPA 82608 01/31/14 22:55 REF
Acetone [67-64-1] ~ 12 u ug/L 1 1.2 50 100 EPA 82608 01/31/14 22:55 REF
Acrylonitrile 107-13-1] ~ 35 u ugiL 1 35 10 200 EPA 82608 01/31/14 22:55 REF
Benzene [71-43-2] A 015 v ugiL 1 0.15 10 1 EPA 82608 01/31/14 22:55 REF
Bromochloromethane [74-57-5] A 0.48 v ugfL 1 0.98 1.0 3 EPA 82608 01/31/14 22:55
Bromodichioromethane [75-27-4] ~ 017 U ugfL 1 0.17 10 1 EPA 52608 01/31/14 22:55 REF
Bromoform [75-25-2] A 0.22 u vafL 1 0.22 10 3 EPA 82608 01/31/14 22:55
Bromomethane [74-83-9] A 014 u ugil 1 0.14 10 10 EPA 82608 01/31/14 22:55 REF
Carbion disulfide [75-15-0] » 15 u ug/L 1 15 5.0 100 EPA 82608 01/31/14 22:55 REF
Carhon tetrachloride [56-23-5] A 017 u ug/L 1 0.17 1.0 1 EPA 82608 01/31/14 22:55 REF
Chlorobenzene [108-90-7] A 017 v g/l 1 0.17 10 3 EPA 82608 01/31/14 22:55 REF
Chioroethane [75-00-3] ~ 0.23 u ug/L 1 0.23 10 10 EPA 82608 01/31/14 22:55 REF
Crlaroform {67-66-3] ~ 0.18 u ug/L 1 013 10 5 EPA 62608 01/31/14 22:55 REF
Chioromethane [74-87-3] A 0.13 u g/l 1 0.13 10 1 EPA 82608 01/31/14 22:55 REF
cle1,2-Dichloroethene [156-59-2] 4 0.15 u gL 1 015 10 5 EPA 82608 01/31/14 22:55 REF
cls-1,3-Dichloropropene [10061-01-5] ~ 0.20 u ug/L 1 0.20 1.0 1 EPA 62608 01/31/14 22:55 REF
Dibromochioromethane [124-48-1] ~ 017 u gL 1 0.17 1.0 3 EPA 82608 01/31714 22:55 REF
Dibromomethane [74-95-3] A 027 u wiL 1 0.27 1.0 10 EPA 62608 01/31/14 22:55 REF
Ethyibenzene [100-41-4] A 0.13 v uaft 1 0.13 1.0 1 EPA 82608 01/31/14 22:55 REF
lodomethane [74-88-4] A 17 u ugiL 1 1.7 5.0 10 EPA 82608 01/31/14 22:55 REF
Methylene chioride [75-09-2] 4 0.23 u ugfL 1 0.23 1.0 1 EPA 82608 01/31/14 22:55 REF
Styrene [100-42-5] ~ 0.11 v ugiL 1 0.11 1.0 1 EPA 82608 01/31/14 22:55 REF
Tebachlorosthene [127-18-4] A 0.17 u ugiL 1 0.17 10 1 EPA 82608 01/31/14 22:55 REF
Toluene [108-88-3] A .14 u ugiL 1 0.14 10 1 EPA 82608 01/31/14 22:55 REF
trans-1,2-Dichloroethene [156-60-5] ~ o2 u ugiL 1 0.21 10 5 EPA 82608 01/31/14 22:55 REF
trans-1,3-Dichloropropene [10061-02-6] ~ 015 u ugiL 1 015 10 1 EPA 8260B 01/31/14 22:55 REF
wans-1,4-Dichloro-2-butene [110-57-6] ~ 0.70 u ugiL 1 0.70 10 100 EPA 82608 01/31/14 22:55 REF
Trichlorosthene [79-01-6] ~ 015 u wpiL 1 0.15 1.0 1 EPA 82608 04/31/14 22:55 REF
Trichforofiucremethane [75-63-4] ~ 0.24 u ugiL 1 0.24 10 1 EPA 82608 01/31/14 22:55 REF
Vingl acetate [108-05-4] ~ 0.5 u gL 1 0.95 5.0 50 EPA 82608 01/31/14 22:55 REF
Vinyl chloride [75-014] ~ 032 u ugiL 1 0.32 1.0 1 EPA 82608 (1/31/14 22:55 REF
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Description: 3301-SW1 Lab Sample ID: C400184-12 Received: 01/24/14 16:45
Matrix: Ground Water Sampled: 01/24/14 12:00 Work Order: C400184
Project: Edgecombe County Landfill - App I Sampled By: ] WATERS/ B BRYANT/ Ale
Volatile Organic Compounds by GCMS
4 - ENCO Cary certifiod analyte [NC 581]
Analvte [CAS Number] Resylts Flaag Units DE MDL MRL NCSWSL Method Analvzed By  Notes
Xylenes (Total) [1330-20-7] ~ 0.45 u ug/L 1 0.45 3.0 5 EPA 82608 01/31/14 22:55 REF
Surrogates Resultls DF Spike Lvi % Rec %6 Rec Limits Batch Metfod Analyzed By Notes
4+-Bromofivorobenzene 50 I 50.0 100 % 51-122 4431025 EPA 82608 01/31/14 22:55 REF
Ditvomofkoromethane 48 1 50.0 97 % 68117 4431025 EPA 82608 01/31/14 22:55 REF
Toluenc-d8 # 1 0.0 89 % 67-127 4431025 EPA 82608 01/31/14 22:55 REF
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Description: 3301-5W1 Lab Sample ID: C400184-12 Received: 01/24/14 16:45
Matrix: Ground Water Sampled: 01/24/14 12:00 Work Order: C400184
Project: Edgecombe County Landfill - App I Sampled By: 1 WATERS/ B BRYANT/ Ale
Metals (total recoverable) by EPA 6000/7000 Series Methods
* « ENCO Cary certified analyte [NC 591]
Anglyte [CAS Number] Results Flag Units DF MDL MRL NCSWSI Method Analvzed By HNotss
Antimony [7440-36-0] ~ 0.220 v ugiL 1 0.220 2.00 6 EPA 60204 01/30/14 15:21 o
Arsenlt [7440-38-2] 4 5.40 u ug/L 1 5.40 10.0 10 EPA 6010C 01/30/14 13:30 IoH
Barlum [7440-39-3] ~ 66.2 ] wgfL 1 100 10.0 100 EPA 6010C 01/30/14 13:30 IDH
Beryllum [7440-41-7] ~ 0.100 u wafL 1 0.100 1.00 1 EPA 6010C 01/30/14 13:30 IDH
Cadmium [7440-43-8] ~ 0360 u ug/L 1 0.360 1.00 1 EPA 6010C 01/30/14 13:30 OH
Chromium [7440-47-3] ~ 1.40 u ugiL 1 1.40 10.0 10 EPA 6010C 01/30/14 13:30 IDH
Cobalt [7440-48-4] ~ 1.88 L] ugiL 1 110 10.0 10 EPA 5010C 01/30/14 13:30 H
Cupper [7440-50-8] ~ 1.60 u ugiL 1 1.60 100 10 EPA 5010 01/30/14 13:30 IoH
Lead [7439-92-1] ~ 2.10 v ugiL o 210 10.0 10 EPA 6010 01/30/14 13:30 ToH
Nickel [7440-02-0] ~ 1.80 U vg/L 1 1.80 10.0 50 EPA 6010C 01/30/14 13:30 IoH
Selenium [7762-45-2] ~ 0.91¢ u ug/L 1 0,920 1.00 10 EPA 60208 01/30/14 15:21 v.0
Siver [7440-22-4] A 1.90 u ugiL 1 1.90 10.0 19 EPA 6010C 01/30/14 13:30 IOH
Thalllum [7440-28-0] ~ 0110 u ug/L 1 0.110 1,00 55 EPA 60208 01/30/14 15:21 VLD
Vanadium [7440-62-2] A 140 u ug/L 1 1.40 10.0 5 EPA 6010C 01/30/14 13:30 IDH
Zinc [7440-66-6] ~ 113 ug/L 1 3.80 10,0 1© EPA 6010C 01/30/14 13:30 JOH

This report relates only to the sample as recelved by the laboratory, and may only be reproduced In ful,

Page 43 of 64



sy s T TP v

www.encolabs.com

Description: 3301-SW2 Lab Sample ID: C400184-13 Received: 01/24/14 16:45
Matrbe Ground Water Sampled: 01/24/14 13:30 Work Order: C400184
Project: Edgecombe County Landfill - App I Sampled By: ] WATERS/ B BRYANT/ Ale
Volatile Organic Compounds by GCMS
A - ENCO Cary certified analyte [INC 551
Analyte [CAS Numpbes] Results Hag Units DE MDL MRL NCSWSL  Method Analvzed By  Hotes
1,1,1,2-Tetrachloroathane [630-20-5] ~ 217 U ug/L 1 0.17 1.0 5 EPA 82608 01/31/14 23:24 REF
1,1,1-Trichloroethana [71-55-6] ~ 012 1] ufL 1 0,12 1.0 1 EFA 82608 01/31f14 23:24 REF
1,1,2,2-Tetrachloroethane [79-34-5] ~ 0.28 u uwfl 1 0.28 L0 3 EPA 82608 01/31/14 23:24 REF
1,1,2-Trichloroethane [79-00-5] ~ 0.14 u ug/L 1 0.14 1.0 1 EPA B260B 01/31/14 23:24 REF
1,1-Cichloroethane [75-34-3] ~ 913 u ug/L 1 0.13 1.0 5 EPA B260B 01/31/14 23:24 REF
1,1-Dichloroethene [75-35-4] ~ 0.21 u ugflL 1 0.21 1.0 5 EPA 82608 01/31/14 23:24 REF
1,2,3-Trichloropropane [96-18-4] ~ 0.23 U ug/L 1 0.23 1.0 1 EPA 82608 01/31/14 23;24 REF
1,2-Dibroma-3-chloropropane [96-12-8] ~ 0.48 u ug/L 1 .48 1.0 13 EPA 82608 01/31/14 23:24 REF
1,2-Dibromeethane [106-53-4] ~ 0,66 U ugfl 1 0.66 1.0 1 EPA 8260B 01731714 23;24 REF
1,2-Dichlorcbenzene [95-50-1] ~ 0.19 ] ugfl 1 0.19 1.0 5 EPA 82608 01731114 23:24 REF
1,2-Dichioroethane [107-06-2] ~ 0.21 ] ugfL 1 0.21 1.0 1 EPA 82608 01731714 23:24 REF
1,2-Dichloropropane [78-87-5] ~ 0.10 u ug/L 1 0.10 1.0 1 EPA 82608 01/31/14 23:24 REF
1,4-Dichlorobenzene [106-46-7] ~ 0.19 u ugfL 1 0.19 1.0 1 EPA 82608 M/31/14 23:24 REF
2-Butanone [78-93-3] ~ 1.3 u ugfL 1 1.3 5.0 100 EPA 82608 01/31/14 23:24 REF
2-Hmanone [591-78-6] A 0.88 u ugfL 1 0.88 5.0 S0 EPA 82608 01131114 23:24 REF
4-Methyl-2-pentancne [108-10-1] ~ 1.1 u ug/lL 1 1.1 5.0 100 EPA 8260B 0131114 23:24 REF
Acgkone [67-84-1] ~ 1.2 u ugfL 1 1.2 5.0 100 EPA 82608 01/31/14 23:24 REF
Acrylonitrile [107-13-1] ~ 3.5 u ug/L 1 35 10 200 EPA 8260B 01/31/14 23:24 REF
Benzene [71-43-2] ~ 0,15 u ug/L 1 0.15 1.0 1 EPA 8260B 01/31/14 23:24 REF
Bromochloromethane [74-97-5) ~ .48 u ugiL 1 0.48 1.0 3 EPA 82608 01/31/14 23:24 REF
Bremodichloromethane [75-27-4] ~ .17 u ug/L 1 0,17 1.0 1 EFA 82608 01/31/14 23:24 REF
Bremoform  [75-25-2] ~ 0.22 u ugfL 1 0.22 1.0 3 EPA 82608 01/31/14 23:24 REF
EBromomethana [74-83-9] ~ 0.14 u ugfL 1 0.14 Lo 10 EPA 82608 01/31/14 23:24 REF
Carbon disulfide [75-15-0] ~ 1.5 u ugfL 1 1.5 5.4 100 EPA B2608 01/31/14 23:24 REF
Carbon tetrachlonide [56-23-5] ~ 0.17 1] ug/L 1 0.17 1.0 1 EPA 82608 01/31/14 23:24 REF
Chlorcbenzene [108-50-7] ~ 0.17 u ugfL 1 0.17 1.0 3 EPA 8260B 01/31/14 23:24 REF
Chiorcethane [75-00-3] ~ 0.23 u ugiL i 0.23 1.0 10 EPA 8260B 01/31/14 23:24 REF
Chloreform [67-66-3] ~ .18 u ugfL 1 0.18 1.0 5 EPA 82608 01/31/14 23:24 REF
Chloromethane [74-87-3] ~ 0.13 u ugfL 1 013 1.0 1 EPA 8260B 01/31/14 23:24 REF
cls-1,2-Dichloroethena [156-59-2] ~ 0.15 u ug/L 1 0.15 1.0 5 EPA 82608 01/31/14 23:24 REF
cls-1,3-Cichloropropene  [10061-01-5] ~ 0.20 u /L 1 0.20 1.0 1 EPA 82608 01/31/14 23:24 REF
Plbromochloromethane [124-48-1] ~ 0.17 U ug/l 1 0.17 1.0 3 EPA 8260B 01/31/14 23:24 REF
Dibromomethane [74-95-3] ~ 0.27 U ugil 1 0.27 1.0 10 EPA 8260B 01/31/14 23;24 REF
Ethyibenzene [100-41-4] ~ 0.13 U ug/L 1 0.13 1.0 1 EPA 8260B 01/31/14 23:24 REF
Todomethane [74-884] ~ 1.7 ] ugfl 1 1.7 5.0 10 EPA 8260B 01/31/14 23:24 REF
Methylene chloride [75-05-2] ~ 0.23 ] ugfL 1 0.23 1.0 1 EPA 8260B 01/31/14 23:24 REF
Styrena [100-42-5] ~ 0.11 ] ugfL 1 0.11 1.0 1 EPA 8260B 01731714 23:24 REF
Tetrachloroathene [127-18-4] ~ 0,17 u ugfL 1 0.17 1.0 1 EPA 82608 01/31/14 23:24 REF
Toluena {108-88-3] ~ 0.14 u ugfL il 0.14 Lo 1 EPA 82608 01/31/14 23:24 REF
trans-1,2-Dichioroethene [156-60-5] ~ 0.21 u ugfL 1 0.21 1.0 5 EPA 82608 01731114 23:24 REF
trans-1,3-Dichioropropene [10061-02-6] ~ 9,15 1] ugfL 1 0.15 1.0 1 EPA 52608 01731114 23:24 REF
trans-1,4-Dichloro-2-butene [110-57-6] ~ 0.70 U ugiL 1 0.70 1.0 100 EPA 82608 01/31/14 23:24 REF
Trichloroethene [79-01-6] ~ 0,15 v ugiL 1 9,15 1.0 1 EPA 82608 01/31/14 23:24 REF
Trichlorofluoromethane [75-63-4] ~ .24 u ugfl 1 0.24 1.0 1 EfA 82608 01/31/14 23:24 REF
Vinyl acetate [108-05-4] ~ .95 u ugfL 1 0.95 5.0 50 EPA 82608 01131114 23:24 REF
Vinyl chioride [75-01-4] ~ 032 U ug/L 1 0.32 1.0 i EPA 82608 01/31/14 23:29 REF
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Description: 3301-SW2 Lab Sample ID: C400184-13 Received: 01/24/14 16:45
Matrix: Ground Water Sampled: 01/24/14 13:30 Work Order: C400184
Project: Edgecombe County Landfill - App I Sampled By: ) WATERS/ B BRYANT/ Ale
Volatile Organic Compounds by GCMS
“ - ENCO Cary certified analyte [NC 591]
Analvte [CAS Number] Results Haa Units DE MbL MRL NCSWSL  Method Analvzed Ey  Notes
Xylenes (Total} [1330-20-7] ~ .45 u ugfL 1 0.45 3.0 5 EPA 82608 01/31/14 23:24 REF
Surrogates Resultis DF Spikelvi % Rec % Rec Limits Batch Method Analyzed By Notes
4-Bromofiuorobanzene 49 1 50.0 %5 % 54-122 431025 EPA 82608 01/31/14 23:24 REF
Dibromofiuoromethang 48 1 500 9 % 68117 431025 EPA 82608 O1/31/14 23:24 REF
Toluene-ds 45 Fi 50,0 59 % 87127 A1025 EPA 82608 01/31/14 23:24 REF
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Description: 3301-SW2 Lab Sample ID: C400184-13 Recelved: 01/24/14 16:45
Matrix: Ground Water Sampled: 01/24/14 13:30 Work Order: C400184
Project: Edgecombe County Landfill - App I Sampled By: ] WATERS/ B BRYANT/ Ale
Maetals (total recoverable) by EPA 6000/7000 Series Methods
~ - ENCQ Cary certiffed analyte [NC 591}
Analyte [CAS Number] Results Fag Units BE MDL MRL NCSWSL Method Analyzed By  Notes
Antimony [7440-36-0] ~ 0.220 v ugiL 1 0.220 2,00 & EPA 60204 01/30/14 15:25 VLo
Arsenic [7440-38-2] A 5.40 v ug/L 1 540 10.0 10 EPA 6010C 01/30/14 13:32 oH
Barlum [7440-39-3] ~ 59.7 3 ug/L 1 1.00 10.0 100 EPA 6010C 01/30/14 13:32 ICH
Baryllium [7440-41-7] A 0.100 u ugiL 1 0.100 100 1 EPA 6010C 01/30/14 13:32 IDH
Cadmium [7440-43-9] ~ G350 u ug/L 1 0.360 1.00 1 EPA 5010C 01/30/14 13:32 IDH
Chromium [7440-47-3] ~ 1.40 u ug/L 1 140 10,0 10 EPA 6010C 01/30/14 13:32 JOH
Cobalt [7440-48-4] ~ 1.43 b uglL 1 110 10.0 1t EPA 6010C 01/30/14 13:32 IDH
Copper [7440-50-8] ~ 1.60 u ug/L 1 1.60 10.0 10 EPA 6010C 01/30/14 13:32 IDH
Lead [7439-02-1] ~ 2.10 U ugiL 1 210 10.0 1¢ EPA 6010C 01/30/14 13:32 IDH
Nicked [7440-02-0] ~ 1.8¢ u ug/L 1 180 10.0 50 EPA 6010C 01/30/14 13:32 1oH
Selenium [7782-49-2] ~ 0.910 u ugiL 1 0,910 1.00 10 EPA 6020A 01/30/14 15:25 vLO
Sitver [7440-22-4] A 1.90 v ug/L 1 190 10.0 10 EPA 6010C 01/30/14 13:32 IoH
Thalllum [7440-28-0] ~ 0.110 u ugfL 1 0.110 1.00 5.5 EPA 60204 D1/30f14 15:25 o
Vanadium [7440-62-2] ~ 140 u ugiL 1 140 10.0 25 EPA 6010C 01/30/14 13:32 IDH
Zing [7440-66-6] ~ 104 ug/L 1 380 10.0 10 EPA 6010C 01/30f14 13:32 JOH

This report refates only to the sample as received by the laboratory, and may only be reproduced In full,
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Description: 3301-EquipmentBlank Lab Sample ID: C400184-15 Received: 01/24/14 16:45
Matrhx: Water Sampled: 01/24/14 14:15 Work Order: C400184
Project: Edgecombe County Landfill - App I Sampled By: J WATERS/ B BRYANT/ Ale
Volatile Organic Compounds by GCMS
- ENCO Cary certified analyte INC 5911
Analyte [CAS Number] Results Hag Units DE MDL MRL NCSWSL Method Analvzed By  Notes
1,1,1,2-Tetrachloroethane [630-20-6] ~ 0.17 u ug/L 1 0.17 1.0 5 EPA B260B 01/31/14 23:54 REF
1,1,1-Trichloroethane [71-55-6] ~ 0.12 u ug/L 1 0,12 10 1 EPA 82608 01/31/14 23:54 REF
1,1,2,2-Tetrachlcroethane [79-34-5] ~ 0.28 U upll 1 0.28 1.0 3 EFA 82608 01/31/14 23:54 REF
1,1,2-Trichloroethane [79-00-5] ~ 0.14 u ugfL 1 0.14 0 1 EPA 8260B 01/31/14 23:54 REF
1,2-Dichloroethane [75-34-3] ~ 0.13 u ugfL 1 0.13 1.0 5 EPA 82608 D1/31/14 23:54 REF
1,1-Dichloroethene: [75-35-4] ~ 0.21 u ugfL i 0.21 10 5 EPA 82608 01/31/14 23:54 REF
1,2,3-Trichkoropropane [96-18-4] ~ 0.23 u ug/L 1 0.23 10 1 EPA 82608 01/31/14 23:54 REF
1,2-Dibromo-3-chlorcpropane [96-12-8] A 0,48 u g/l 1 0.48 1.0 13 EPA 8260B 01/31/14 23:54 REF
1,2-Dibromosthane [106-53-4] ~ 0.66 u ug/L 1 0.66 1.0 1 EPA B260B 01/31/14 23:54 REF
1,2-Dichlorobenzene [95-50-1] A 0.19 u ugfL 1 0-19 10 5 EPA 82608 01/33/14 23:54 REF
1,2-Dichicroethane [107-06-2] A 0.24 u ugiL 1 021 10 1 EPA 8260B 01/31/14 23:54 REF
1,2-Dichloropropane [78-87-5] ~ 0.10 u ug/L 1 0.10 1.0 t EPA 8260B 01/31/14 23:54 REF
1,4-Dichiorobenzens [106-46-7] A 0.19 u wgfL 1 0.19 1.0 1 EPA 82608 01/31/14 23:54 REF
2-Bulanone [78-53-3] A 12 u ug/L 1 13 5.0 100 EPA 82608 01/31/14 23:54 REF
2-Hexanone [591-78-6] A 0.58 u ugiL 1 0.88 50 50 EPA 82608 01/31/14 23:54 REF
4-Methyl-2-pentanone [108-10-1] ~ 11 u ug/L 1 11 50 100 EPA 52608 01/31/14 23:54 REF
Acetona [67-64-1] A 11 i] ug/L 1 12 5.0 100 EPA 8260B 01/31/14 23:54 REF
Acrylontirle [107-13-1] ~ 35 1] ug/L 1 3.5 10 200 EPA 82608 01/31/14 23:54
Benzene [71-43-2] ~ 0.15 u ug/L 1 0.15 1.0 1 EPA 82608 01/31/14 23:54
Bromochloromethane [74-97-5] ~ 0.48 u ug/L 1 0.48 1.0 3 EPA 82608 01/31/14 23:54 REF
Bromedichloromethane [75-27-4] ~ 0.17 u ugiL 1 0.7 1.0 1 EPA 82608 01/31/14 23:54
Bromoform [75-25-2] ~ 0.22 u ugiL 1 222 1.0 3 EFA 52608 01/31/14 23:54 REF
Bromomethane [74-83-9] ~ 0.14 u ug/L 1 0,14 1.0 10 EPA 8260B 01/31/14 23:54 REF
Carbon disuifide [75-15-0] ~ 15 u ugfL 1 15 5.0 100 EPA 82608 01731714 23:54 REF
Carbon tebachloride [56-23-5] ~ 0.17 u wgfl 1 0.17 10 1 EPA 82608 01/31/14 23:54 REF
Chiorobenzana [108-90-7] ~ 0.17 u ugfL 1 0.17 1.0 3 EPA 82608 01/31/14 23:54 REF
Chioroethane [75-00-3] ~ 0.23 u ugfL 1 0.23 L0 10 EPA B2608 04/31/14 23:54 REF
Chicroform [67-66-3] ~ 0.18 U va/L 1 0.18 1.0 5 EPA 82608 D1/31/14 23:54 REF
Chicromethane [74-87-3] ~ 0.13 u g/l 1 0.13 1.0 1 EPA B260B 01/31f14 23:54 REF
cis~1,2-Dichloroethene [156-55-2] ~ 0.15 u ug/L 1 0.15 1.0 5 EPA B260B 01/31/14 23:54 REF
cis=1,3-Dichloropropene [10061-01-5) » 0,20 u ug/L 1 0.20 1.0 1 EPA B260B 01/31/14 23:54 REF
Dibromechloromethane [124-48-1] ~ 0.17 u ug/L 1 0.17 1.0 3 EPA B260B 01/31/14 23:54 REF
Dibromomethane [74-95-3] ~ 0.27 u ugfL 1 0.27 1.0 10 EPA B260B 01/31/14 23:54 REF
Ethylbenzene [100-41-4] ~ 0,13 ] ugiL 1 .13 1.0 1 EPA 82608 01/31/14 23:54 REF
Todomethane [74-88-4] ~ 17 u ugiL 1 17 5.0 10 EPA 82608 01/31/14 23:54 REF
Methylene chioride [75-05-2] ~ 0.23 u ug/iL 1 0.23 1.0 1 EPA 8260B 01/31/14 23:54 REF
Styrene [100-42-5] A 0.1 u ug/L 1 0.11 1.0 1 EPA 8260B 01/31/14 23:54 REF
Tetrachloroethena [127-18-4] ~ 0.17 u ug/L 1 047 1.0 1 EPA 82608 01/31/14 23:54 REF
Toluene [108-88-3] ~ 0.14 u ug/L 1 0.14 1.0 1 EPA 82608 01/31/14 23:54 REF
trans-1,2-Dichloroethene [156-60-5] » 0.21 u ug/L 1 0.21 1.0 5 EPA 82608 01/31/14 23:54 REF
trans-1,3-Dichloropropene [10061-02-6] A 0.15 u ugfL 1 0.15 1.0 1 EPA 82608 01/31/14 23:54 REF
trans-1,4-Dichioro-2-butene [110-57-6] A 0.70 u ug/L 1 0.70 10 100 EPA 82608 01/31/14 23:54 REF
Trichloroethene [79-01-6] ~ t15 u ug/L i 0.15 1.0 1 EPA B2608 01/31/14 23:54 REF
Trichiorofluotomethane [75-60-4] A 0.24 u ugiL 1 0.24 10 1 EPA 82608 01/31/14 23:54 REF
vinyl acetzte [10B-05-4] ~ 0.95 u ug/L 1 0.95 5.0 50 EPA B260B 01/31/14 23:54 REF
Vinyl chioride [75-01-4] ~ 0.32 u ug/L 1 0.32 1.0 1 EPA 8260B 01/31/14 23:54 REF
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www.encolabs.com
Description: 3301-EquipmentBlank Lab Sample ID: C400184-15 Received: 01/24/14 16:45
Matrhbx: Water Sampled: 01/24/14 14:15 Work Ordar: C400184
Project: Edgecombe County Landfill - App I Sampled By: J WATERS/ B BRYANT/ Ale
Volatlle Organic Compounds by GCMS
A - ENCO Cary certified analyte {NC 591}
Analyte [CAS Numberi Results Flag Units DE MDL MRL NCSWSL Method Analyzed By  Notes
X¥ylenes (Total) [1330-20-7] ~ 0.45 u uglL 1 0.45 3.0 5 EPA 82608 D1/31/14 23:54 REF
Surrogates Resulis DF Spike Lvi % Rec 26 Rec Limits Babch Method Analyzed By Notes
4-Bromofiuorebenzens 48 1 0.0 7% 51-122 431025 £PA 82608 OL/31/14 23:54 REF
Ditvomefiuoromethana 98 1 0.0 9% % 68-117 31025 EPA 82608 01/31/14 23:54 REF
Toluane-d8 45 1 2.0 89 % 67-127 431025 EPA 82608 04/31/14 23:54 REF
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Description: 3301-EquipmentBlank Lab Sample ID: C400184-15 Received: 01/24/14 16:45
Matrix: Water Sampled: 01/24/14 14:15 Work Order: C400184
Project: Edgecombe County Landfill - App I Sampled By: ) WATERS/ B BRYANT/ Ale
Metals (total recoverable) by EPA 6000/7000 Series Methods
~ - ENCO Cary certiffed analyte [NC 5917
Analyte [CAS Number] Results Hag Units RE MDL MRL NCSWSL Method Anclyzed By  Nates
Amtimony [7440-36-0] ~ 0.220 u ug/L 1 0.220 200 6 EPA 60204 01/30/14 15:33 wwo
Arsenic [7440-38-2] A 540 ] ugfL i 5.40 10.0 10 EPA 6010C 01/30/14 13:38 4
Barium [7440-39-3] ~ 132 ] uglt. L 1.00 10.0 100 EPA 6010C 01/30/14 13:38 IDH
Berylllum [7440-41-7] ~ 0,100 u ug/L 1 0.100 1.00 1 EPA 6010C 01/30/14 13:28 IDH
Cadmium [7440-43-9] ~ 0.360 ] ug/L 1 0.360 1.00 1 EPA 6010C 01/30/14 13:38 IBH
Chromlum [7440-47-3] ~ 1.40 u ugfL 1 140 10.0 10 EPA 6010C 01/30/14 13:38 JoH
Cobalt [7440-48-4] ~ 110 u ug/L 1 110 10.0 10 EPA 6010C 01/20/14 13:38 IoH
Copper [7440-50-8] ~ 1.60 u ug/L 1 1.60 10.0 10 EPA 6010C 01/30/14 13:38 IH
Lead [7439-92-1] A 2.10 u ug/L 1 210 10.0 10 EPA 6010C 01/30/14 13:38 oH
Nickel [7440-02-0] ~ 1.80 u ug/L 1 1.80 10.0 50 EPA 6010C 01/30/14 13:38 IDH
Selenium [7782-45-2] A 0.910 v ugiL 1 0,510 100 19 EPA 60204 01/30/14 15:33 Lo
Siiver [7440-22-4] ~ 1.9¢ u ug/L 1 1.90 10.0 1 EPA 6010C 01/30/14 13:38 IDH
Thalllum [7440-28-0] ~ o.110 u ugiL 1 0,110 1.00 55 EPA 60204 01/30/14 15:33 Lo
Vanadium [7440-62-2] ~ 1.40 u ught 1 140 10.¢ 25 EPA 6010C 01/30/14 13:38 IBH
Zinc [7440-66-6] ~ 3.80 u ug/L 1 3.80 10.0 10 EPA 6010C 01/30/14 13:38 IBH

This report relates only to the sample as received by the laboratory, and may only be reproduced in full,
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Description: 3301-TripBlank Lab Sample ID: C400184-16 Received: 01/24/14 16:45
Matrix: Ground Water Sampled: 01/23/14 10:44 Work Order: C400184
Project: Edgecombe County Landfill - App I Sampled By: ENCO
Volatile Organic Compounds by GCMS
A - ENCO Cary certified analyte f{NC 5911
Analvte [CAS Number] Results Fag Units RE MbL MBL NCSWSL Method Analvzed Ex  Notes
1,1,1,2-Tetrachloroethane [630-20-6] ~ 0.17 u ugfL i 0.17 1.0 5 EPA 82608 01/28/14 20:14 REF
1,1,1-Trichlomethane [71-55-6] ~ 012 v va/l 1 0.12 1.0 EPA 82608 01/28/14 20:14 REF
1,1,2,2-Tetrachioroethane [79-34-5] ~ 0.28 u ug/L 1 0.28 1.0 1 EPA 8260B 01/28/14 20:14 REF
1,1,2-Trichlorogthane [79-00-5] ~ 0.14 u ug/L 1 014 1.0 1 EPA B260B 01/28/14 20:14 REF
1,-Dichloroethane [75-34-3] ~ 0.13 u ug/L 1 0.13 10 5 EPA 82608 01/28/14 20:14 REF
1,1-Dichloroethens [75-35-4] ~ 021 u ugit 1 021 1.0 g EPA 82608 01/28/14 20:14 REF
1,2,3-Trichloropropane [96-18-4] ~ 0.23 v vg/L 1 023 1.0 1 EPA 82608 01/28/14 20:14 REF
1,2-Dibromo-3-chloropropane [96-12-8] A 0.48 u ug/L 1 0.48 1.0 13 EPA 82608 01/28/14 20:14 REF
1,2-Dibromoethane [106-03-4] ~ 0.66 u ug/L 1 0.66 10 1 EPA 82608 01/28/14 20:14 REF
1,2-Dichlorobenzene {95-50-1] A 019 u ug/L 1 019 1.0 5 EPA 82608 01728114 20:14 REF
1,2-Dichloroethane [107-06-2] ~ 0.21 u g/l 1 0.21 L0 1 EPA 82608 01/28/14 20:14 REF
1,2-Dichloropropane [78-87-5] ~ 0.10 u ug/L 1 010 10 1 EPA 82608 01/28/14 20:14 REF
14-Dichlorobenzene [106-46-7] ~ 0.19 u ugit. 1 0.19 1.0 1 EPA 82608 01/28/14 20:14 REF
2-Butanone [78-93-3] A 1.3 u ugiL 1 1.3 5.0 100 EPA 82608 01/26/14 20:14 FEF
2Hexanone [591-78-6] A 0.88 u ug/L 1 0.88 5.0 50 EPA 8260B 01/28/14 20:14 REF
4dethyl-2-pentanone [108-10-1] ~ 11 u ug/L 1 11 5.0 100 EPA 82608 01/28/14 20:14 REF
Acetone [67-64-1] » 12 u ug/L 1 1.2 5.0 100 EPA 82608 01/28/14 20:14 REF
Acrylonitrile [107-13-1] ~ a5 u ugfL 1 s 10 200 EPA 82608 0172814 20:14 REF
Benzene [71-43-2] ~ 0.i5 u ugfL 1 0.15 1.0 1 EPA 82605 01/28/14 20:14 REF
Bromochloromethane [74-97-5] ~ 048 u /L 1 0.48 1.0 3 EPA 82608 01/28/14 20:14 REF
Bromodichloromethane [75-27-4] ~ 0417 u vt 1 0.17 10 1 EPA 82608 01/28/14 20:14 REF
Bromoform [75-25-2] ~ 0.22 u va/L 1 0.22 1.0 3 EPA 82608 01/28/14 20:14 REF
Bromomethane [74-83-9] ~ 0.14 u ugfl 1 0.14 1.0 10 EPA 52608 01/28/14 20:14 REF
Carbon disulfide [75-15-0] ~ 15 u ugiL 1 15 50 100 EPA 82608 01/28/14 20:14 REF
Carbon tetrachloride [56-23-5] ~ 0.17 u ua/L 1 017 1.0 i EPA 82608 01/28/14 20:14 REF
Chlarobenzene [108-90-7] ~ 0.17 ] ug/L 1 0.17 1.0 3 EPA B260B 01728714 20:14 REF
Chioroethane [75-00-3] ~ 0-23 v ug/L 1 0.23 1.0 10 EPA B260B 01/28/14 20:14 REF
Chioroform [67-66-3] ~ 0.18 u ugiL 1 0,18 1.0 5 EPA B260B 01/26/14 20:14 REF
Chlcromethane [74-87-3] ~ 0.12 U ug/L 1 0.13 1.0 1 EPA 82608 01/28/14 20:14 REF
cls-1,2-Dichloroethene [156-59-2] ~ 0.15 y ugiL 1 0.15 10 5 EPA 8260B 01/28/14 20:14 REF
cis-1,3-Dichlorcpropene [10061-01-5] ~ 0.20 u ug/L 1 0.20 1.0 1 EPA 82608 01/28/14 20:14 REF
Dibromochloromethane [124-48-1] ~ .17 u ug/L 1 0.17 1.0 3 EPA 82608 0L/26f14 20:14 REF
Dibremamethane [74-55-3] ~ 0.27 u ugfL 1 0.27 1.0 ¢ EPA B260B 01/28/14 20:14 REF
Ethylbenzene [100-41-4] ~ 0.13 ] ugfL 1 0.13 1.0 1 EPA B260B 01/28/14 20:14 REF
Todomethane [74-88-4] ~ 17 1] /L 1 1.7 5.0 14 EPA B260B 01/28/14 20:14 REF
Methylene chloride [75-09-2] ~ 0.23 u ugfL 1 0.23 1.0 1 EPA 826508 01/28/14 20:14 REF
Styrene [100-42-5] ~ 0.11 u ug/L 1 0.11 1.0 1 EPA 82608 01/28/14 20:14 REF
Tetrachiomethene [127-18-4] ~ 0.17 u ug/L 1 0-17 1.0 1 EPA 82608 012814 20:14 REF
Toluena [108-88-3] ~ 0.14 u ug/L 1 0.14 1.0 1 EPA B260B 01/28/14 20:14 REF
trans-1,2-Dichloroethene [156-60-5] ~ 0.21 U ug/L 1 021 1.0 5 EPA B260B 01/28/14 20:14 REF
trans-1,3-Dichloropropene  [10061-02-6] ~ 0.15 U ua/L 1 0.15 L0 1 EPA B260B 01/28/14 20:14 REF
trans-1,4-Dichloro-2-butene [110-57-6] ~ 0.70 u ug/L 1 0,70 1.0 100 EPA 8260B 01/28f14 20:14 REF
Trichloroethene [75-01-6] ~ 0.15 u ug/L 1 0.15 1.0 1 EPA 82608 01/28/14 20:14 REF
Trichloroflucromethane [75-69-4] ~ .24 U ugiL i 0.24 1.0 1 EPA 82608 01/28/14 20:14 REF
Vinyl acetate [108-05-4] ~ 0,95 v wfL 1 0.95 50 50 EPA 8260B 01/28/14 20:14 REF
vinl chioride [75-01-4] A 0.32 u ug/L 1 0.32 1.0 1 EPA 8260B 01/28/14 20:14 REF
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Description: 3301-TripBlank Lab Sample ID: C400184-16 Recelved: 01/24/14 16:45
Matrix: Ground Water Sampled: 01/23/14 10:44 Work Order: C400184
Project: Edgecombe County Landfill - App I Sampled By: ENCO
Volatile Organic Compounds by GCMS
N - ENCO Cary certifted analyte [NC 581
Analyta [CAS Number] Results FHag Units BE MDL MRBL  NCSWSL Method Analyzed By  Notes
Xylenes (Total) [1330-20-7] A 0.45 T ug/L 1 0.95 3.0 5 EPA 8260B 01/28/14 20:14 REF
Surrogates Results DF Splke I % Rec % Roc Limits Baich Method Analyred By Notes
s-Bromoflucrobenzens a1 1 0.0 81 % 51-122 4428030 EPA 82608 OU/28/14 20:14 REF
Ditromoffucromethans 3% 1 s0.0 73 % 65117 4428030 EPA 82608 01/26/14 20:14 REF
Toluene-d8 < 1 5.0 80 % 67-127 4428030 EPA 82608 O1/28/14 20:14 REF

This report relates only to the sample as recelved by the laboratory, and may only be reproduced In fidl,
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QUALITY CONTROL
Yolatile Organic Compounds by GCMS - Quallty Control
Batch 4427023 - EPA 50308 MS
Blank (4A27023-BLK1) Prepared; 01/27/2014 12:38 Analyzed: 01/27/2014 21:26
Spike Source %REC RPD
Analyte Result Aag MRL Units Level Result YREC Limits RPD Limit Notes
1,1,1,2-Tatrachloroethane 0.17 U 1.0 ug/L
1,1,1-Trichloroethane 0.12 U 1.0 ug/L
1,1,2,2-Tetrachloroethane 0.28 u L0 ugiL
1,1,2-Trichloroethane 0.14 v 10 ug/L
1,1-Dichioroethane 013 u 1.0 ug/L
1,1-Dichloroethene 0.21 U 1.0 ug/L
1,2 3-Trichioropropane 0.23 U 1.0 ug/L
1,2-Dibromo-3-chloropropane 0.48 u 1.0 ug/L
1,2-Dibromcethane 0.66 u 1.0 ug/fL
1,2-Dichloroberzens 0.19 u 1.0 uag/L
1,2-Dichkoroethane 021 U 1t ug/t.
1,2-Dichloropropane 0.10 13 1.0 uafl,
1,4-Dichiorobenzena 0.19 U 1.0 ugfL
2-Butanone 1.3 u 5.0 ugfL
2-Hexanone 0.88 U 5.0 ug/L
4-Methvi-2-pentanone 11 U 5.0 ugiL
Acetone 1.2 u 5.0 ug/L
Acrylonitrile 3.5 u 10 ug/L
Benzene 0.15 1] 10 ug/L
Bromochloromethane 0.48 J) 1.0 ugiL
Bromodichloromethane 0.17 U 1.0 g/l
Bromoform 0.22 U 10 ugfl
Sromomethane 0.14 u 1.0 ugfL
Carbon disulfide 1.5 u 50 ug/L
Carbon tetrachioride 0.17 u 1.0 ug/L
Chiorabenzene 0.17 u 1.0 ug/L
Chloroethane 0.23 u 1.0 ugfL
Chloroform 0.18 u 1.0 ug/L
Chloromethane 0.13 u 1.0 ug/L
ds-1,2-Dichioroethene 0.15 U 1.0 upft
¢is-1,3-Dichlorepropene 0.20 u 1.0 ugfL
Dibromechioromethane 0.17 u 1.0 ugfL
Dibromomethane 0.27 U 10 ug/L
Ethylbenzene 0.13 1] 10 ug/L
lodomethane 1.7 u 5.0 ug/L
Methylene chloride 0.23 1] 1.0 ug/L
Styrene 0.1 1] 1.0 ug/L
Tetrachloroethene 0.17 ] 1.0 ugfL
Toluene 0.14 u 1.0 ug/L
trans-1,2-Dichloroethene 0.21 u 1.0 ug/L
trans-1,3-Dichloropropens 0.15 u 1.0 ugiL
trans-1,4-Dichloro-2-butena 0.70 u 1.0 vgfL
Trchioroethene .15 ) L0 ugfl
Trichioroflusromethane 0.24 u 1.0 ug/L
Vinyl acetate 0.95 u 5.0 ugfL
vinyl chioride 0.32 u 1.0 ugfL
Xylenas (Total) Q.45 u 30 ugfL
Surrogate: 4-Sromofivorobenzene 41 wt 50.0 8t 51-122
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Batoh 4A27023 - EPA 50308 M5

Blank (4A270213-BLK1) Continued Prepared: 01/27/2014 12:38 Analyzed: 01/27/2(14 21:26
Splke Source %REC RPD
Analyte Result Hag MRL Units Level Result %REC Limits RPD Limit Notes
Surrogate: Dibromofiucromethane 6 ugt sn.a 72 68117
Surrogate: Toluene-ds 41 g/ 509 a2 67-127
LCS (4A27023-B51) Prepared: 01/27/2014 12:38 Analyzed: 01/27/2014 21:56
Splke Sourca Y%REC RPD
Analyte Result Fag MRL Units Level Result Y%REC Limits RPD Limit Notes
1,1-Dichlorgethene 19 1.0 ugfl 20,0 93 75-133
Benzena 19 1.0 ug/L 20.0 o« 81-134
Chiorobenzene 23 1.0 ug/L 20.0 114 83-117
Toluene 19 1.0 ugfL 20.0 Q5 71-118
Trichloroethene 21 i.0 ugfL 20.0 104 74-119
Matrix Spike {4A27023-M51) Prepared: 01/27/2014 12:38 Analyzed: 01/27/2014 22:26
Source: C401068-03
Spike Source %REC RPD
Analyta Result Hag MRL Units Lavel Result %REC Limits RPD Limit Notes
1,1-Dichloroethene 20 10 ug/L 20.0 021U 101 75-133
Benzene 21 1.0 ugfL 20.0 0.15U 103 B81-134
Chiorobenzene 22 1.0 ugfL 200 017U 110 83-117
Toluene 20 10 wyfL 20.0 014U 98 71-118
Trichloroethene 22 1.0 ugfL 20.0 0.15U 109 74-119
Matrix Spike Dup {4A27023-MSD1) Prepared: 01/27/2014 12:38 Analyzed: 01/27/2014 22:56
Source: C401068-03
Splke Source %REC RPD
Analyte Result Fla! MRL Units Lavel Resule %REC Limits RPD Limit Notes
1,1-Dichlorosthene 19 1.0 ug/L 20.0 0.21U 93 75-133 8 20
Benzena 19 1.0 ug/L 20.0 015U a7 81-134 ] 17
Chlorobenzene 21 1.0 ugfL 20.0 0.17 U 104 83-117 6 16
Toluene 18 1.0 ugfL 20,0 0,140 92 71-118 7 17
Trichlorosthene 21 1.0 ug/L 20,0 015U 103 74-119 6 22
Batch 4A28030 - EPA 5030B_MS
Blank (4A28030-BLK1) Prepared: 01/28/2014 14:00 Analyzed: 01/28/2014 14:19
Spike Sourca %REC RPD
Analyte Result Hag MRL Units Level Result %REC Limits RPD Limit Notes
1,1,1,2-Tetrachloroethane 0.17 U 1.0 ug/l
1,1, 1-Trichloroethane 0.12 u 1.0 ug/L
1,1,2,2-Tetrachioroethane 0.28 v 1.0 ugfL
1,1, 2-Trichloroethane 0.14 1] 1.0 ugfl
11-Dichloroethane 0.13 [} 1.0 ug/L
1,1-Dichloroethens 0.21 u 1.0 ugfL
1,2, 3-Trichloropropane 9.22 u 1.0 ug/L
1,2-Dibromo-3-chloropropane 0.48 u 10 ugfL
1,2-Dibromoethane 0.66 U 1.0 ugfl
1,2-Dichlorobenzene 0.19 U 1.0 ugfL
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QUALITY CONTROL
Volatile Organic Compounds by GCMS - Quality Control
Batch 4A28030 - EPA 50308B_MS
Blank (4A28030-BLK1) Continued Prepared: 01/28/2014 14:00 Analyzed: 01/28/2014 14:19
Spike Source %%REC RPD

Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notas

1,2-Dichloroethane 0.21 u 1.0 ug/L

1,2-Dichloropropane 0.10 u 1.0 ug/L

1 4-Dichlorobenzens 0.19 u 1.0 ug/L

2-Butanone 1.3 u 5.0 ugil

2-Hexanone 0.58 uU 54 ugfL

4-Methyl-2-pentanone 1.1 u 50 ug/L

Acetone 1.2 I} 5.0 ug/L

Acrylonitrile 35 u 10 ugfL,

Benzene 0.15 u L0 ug/L

Bromochloromethane 0.48 u 1.0 ug/L

Bromodichloromethane 0.17 u 1.0 ug/L

Bromoform 0.22 u 1.0 ugfL

Bromomethane 0.14 v 1.0 ugft

Carbon disulfide i.5 u 5.0 ug/L

Carbon tetrachloride 0.17 u 14 ufL

Chlorobenzens 0.17 u 1.0 ugfL

Chioroethane 0.23 u 1.0 ugfL

Chioroform .18 U 1.0 ugfL

Chioromethane 13 u 1.0 ug/l

dis-1,2-Dichiorosthene 0.15 u 1.0 ug/L

cls-1,3-Dichioropropene 0.20 1] 1.0 ugfL

Dibromechioromethane 0.17 1] 1.0 ugfL

Dibromomethane 0.27 1] 1.0 ug/L

Ethylbenzene 0.13 u 1.0 ug/L

Iodomethane 1.7 u 5.0 ug/t

Methylene chioride 0.23 u L0 uafl

Styrene 0.11 u 1.0 ugfL

Tetrachkroethene 0.17 u 1.0 wyfl

Toluene 0.14 v 1.0 ugfL

trans-1,2-Dichloroethene 0.21 u 1.0 ugfL

trans-1,3-Dichloropropensa 415 u 1.0 ugfL

trans-1,4-Dichloro-2-butene 0.70 u 1.0 ug/L

Trichloroethens Q.15 u 1.0 ugfL

Trichlorofiucromethane 0.24 u 1.0 ugfL

Vinyl acetate 0.95 U 50 ug/L

vinyl chloride 0.32 u 1.0 ugfL

Xylenes (Total} 0.45 U 3.0 ugfL

Srogate: 4-8romoffuorobenzene 40 ugL 0.6 79 51-122

Surrogate: Ditvomofiucyomethane ] ug 0.0 72 68-117

Surrogate: Tolvene-d8 39 ug/L 0.0 78 67127

LCS (4A28030-851) Prepared: 01/28/2014 14:40 Analyzed: 01/28/2014 14:49
Spike Source %REC RPD

Analyte Result Hag MRL Units Level Result YoREC Limits RPD Limit Notes

1,1-Dichloroethena 19 L0 ugfL 20.0 95 75-133

Benzene 21 1.0 ugfl 20,0 104 B81-134

Chicrobenzena 23 1.0 ugfL 20.0 113 83-117

Toluene 20 1.0 ug/L 20.0 28 71-118
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Batalt 4428030 - EPA 50308_MS

LCS (4A28030-B51) Continuad Prepared: 01/28/2014 14:40 Analyzed: 01/28/2014 14:49
Spike Source %REC RPD
Analybe Result HAag MRL Units Level Result %REC Limits RPD Limit Notes
Trichloroethene 22 1.0 ug/L 20,0 110 74-119
Matrix Spike (4A28030-MS1) Prepared: 01/28/2014 14:40 Analyzed: 01/28/2014 15:19
Sourca: C401068-06
Spike Source %REC RPD
Analyte Result Hag MRL Units Level Result “SREC Limits RPD Limlt Notes
1,1-Dichloroethana 18 1.0 ugfL 20.0 021U 90 75-133
Benzene 20 1.0 ug/L 200 o.15u 160 81-134
Chlarabenzena 3 1.0 ug/L 20.0 0.17U 115 83-117
Tolugne 19 1.0 ug/L 20.0 014U a7 71-118
Trichloroethene 23 1.0 ugfL 200 015U 113 74-11%
Matrix Spike Dup {(4A28030-MSD1) Prepared: 01/28/2014 14:40 Analyzed: 01/28/2014 15:48
Source: C401068-06
Splke Sowce YoREC RPD
Analyte Result Hag MRL Units Level Result %%REC Limits RPD Limit Notes
1,1-Dichlorcethere 15 1.0 ugfL 20.0 021U S0 75-133 0.1 20
Benzena 19 10 ug/L 20,0 015U 7 81-124 4 17
Chieroberizans 21 1.0 ug/L 20.0 0.17v 107 83-117 7 16
Toluene 19 1.0 ug/L 20.0 014U 93 71-118 9 17
Trichlornethene 20 1.0 ug/L 20.0 015U 102 74-119 10 22
Batah 4431025 - EPA 50308 MS
Blank {4A31025-BLK1) Prepared: 01/31/2014 11:22 Analyzed: 01/31/2014 18:00
Spike Source 9%REC RPD
Analyts Rasult Fag MRL Units Lavel Result %REC Limits RPD Limlt Notes
1,1,1,2-Tetrachloroethane 0.17 U 1.0 ug/L
1,1,1-Trichloroethane 0.12 u 1.0 ugfL
1,1,2.2-Tetrachioroethane 0.28 u 1.0 ugiL
1,1,2-Trichlorcethana 0,14 U 1.0 ug/L
1,1-Dichioroethane 013 u 1.0 ug/L
1,1-Dichloroathane 0.21 U 1.0 ugfL
1,2, 3-Trichloropropane 0.23 u 1.0 ug/L
1,2-Dibrome-3-chloropropane 0.48 u 10 ugfL
1,2-Dibromeethare 0.66 u 1.0 ug/L
1,2-Dichlorobenzene 0.19 u 1.0 ug/L
1,2-Dichioroethana 0.21 u 1.0 ug/L
1,2-Dichloropropane 0.10 u 1.0 ugit
1,4-Dichkorobenzens 0.19 u 1.0 ugfl
2-Bumanone 1.3 u 5.0 uag/L
2-Heanone 0.88 u 5.0 ugfL
4-Methyl-2-pertanone 1.1l 1} 5.0 ugfl
Acetone 1.2 U 50 ufL
Acrylonitrile 3s v 10 ugfL
Benzene 0.15 u 10 uafL
Bromechloromethane 0.48 u 1.0 ugfL
Bromodichloromethane 0.17 u 1.0 ugfL
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QUALITY CONTROL
Volatile Organic Compounds by GCMS - Quality Control
Batdh 4431025 - EPA 50308_MS
Blank {4A31025-BLK1) Continued Prepared: 01/31/2014 11:22 Analyzed: 01/31/2014 18:00
Spike Source % REC RPD
Analyte Rasult Hag MRL Units Lavel Result %REC Limits RPD Limit Notes
Bromoform .22 u 1.0 ugfL
Bromomethane 0.14 u 1.0 ug/L
Carben disuifide 1.5 u 5.0 ugfL
Carbon tetrachloride 0.17 v 1.0 ugfL
Chiorobenzene 0.17 U L0 ugfL
Chioroethane 0.23 1] 1t gL
Chloraform o.18 1} 1.0 ug/iL
Chioromethane 0,13 U 1.0 ug/L
cis-1,2-Dichloroethene 0.15 u 1.0 uafL
tis-1,3-Dichloropropene 0.20 u 1.0 ua/L
Dibromechloromethane .17 u 1.0 ugfL
Dibromomethane 0.27 u 1.0 ugfL
Ethyibenzene 0.13 u 1.0 ug/L
lodomethane 1.7 u 5.0 ug/L
Methylena chioride 0,23 1] 1.4 ugfL
Styrene 0.11 u 1.0 ug/L
Tetrachioroethens 0.17 u 1.0 ugfL
Tolugne 0.14 U 1.0 ug/L
trans-1,2-Dichloroethane 021 U 1.0 ugfL
trans-1,3-Dichloropropene 0.15 u 1.0 ug/L
trans-1,4-Dichloro-2-butena 0.70 u 1.0 ugfL
Trichloroethene 0.15 4] 1.0 ug/L
Trichicreflucromathane 0.24 u 1.0 ugfL
Vinyl acetats 0.95 u 5.0 ugfL
Vind chioride 0.32 U 1.0 ug/L
Xylenes {Total} 0,45 v 3.0 ugiL
Surrogate: 4-Bromofficrobenzens 47 ugt s50.0 4 51-122
Surmogate; Dibvomofiuoromethans 49 oL 0.0 s 68-117
Surrogate: Tolvena-08 44 [T 0.0 88 67-127
LCS (4A31025-851) Prepared: 01/31/2014 11:22 Analyzed: 01/31/2014 18:30
Splke Source YREC RPD
Analybe Result Flag MRL Unitx Level Resuit %REC Limits RPD Limit Nobes
1,1-Dichloroethene 20 1.0 ug/L 20.0 102 75-133
Benzena 20 1.0 ug/L 20.0 98 81-134
Chlorgbenzene 21 1.0 ug/L 200 104 63-117
Toluene 20 1.0 ug/L 200 101 71-118
Trichlaroethene 20 1.0 ug/L 20.0 99 4-11%
Matrix Splke (4A31025-MS1) Prepared: 01/31/2014 11:22 Analyzed: 01/31/2014 18:59
Source: C400250-05
Splke Source %REC RPD
Analyte Result Flag MRL Units Level Resuit %REC Limits RPD Limit Notes
1,1-Dichloroethena 22 1.0 ug/L 200 0.21U 110 75-133
Banzene 21 1.0 ug/L 20,0 015U 104 B1-134
Chlorobenzene 21 1.0 ug/L 20.0 0.17U 107 83-117
Toluene 21 10 wfL 20,0 Q.isuy 104 71-118
Trichloroethens 21 1.0 ugfL 20.0 Q.15U 104 74-119
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QUALITY CONTROL
Volatila Organic Compounds by GCMS - Quality Control
Batch 4A31025 - EPA 50308 MS
Matrix Spike Dup (4A31025-M5D1) Prepared; 01/31/2014 11:22 Analyzed: 01/31/2014 19:29
Source: C400250-05
Spike Source %REC RPD
Analyte Result Fag MRL Units Lavel Result %REC Limits RPD Limit Notas
1,1-Dichloroethene 22 1.0 ug/L 20.0 021U 108 75-133 F 20
Benzene 21 1.0 ug/L 20,0 015U 103 B1-134 1 17
Chlorgbenzene 21 1.0 ug/L 200 017U 107 83-117 0.3 16
Toluene 2 1,0 ug/L 20.0 014U 105 71-118 04 17
Trichloroethene 20 1.0 ug/L 20.0 015U 101 74-119 3 2
Metals (total recoverable) by EPA 6000/7000 Series Methods - Quality Control
Batch 4A27024 - EPA 30054
Blank {4A27024-BLK1) Prepared: (01/27/2014 12:48 Analyzed: 01/30/2014 13:57
Splke Source %GREC RPD
Analyte Result Hag MRL Units Level Rasult % REC Limits RPD Limit Notes
Antimany 0220 U 2.00 ugfL
Selerium 0.910 1] 1.00 ugfL
Thallium 0110 u 1.0 ugfL
LCS (4A27024-B51) Prepared: 01/27/2014 12:48 Analyzed: 01/30/2014 14:01
Splke Source %%REC RPD
Analyte Result Fag MRL Units Lavel Result %REC Limits RPD Limit Notes
Antimeny 198 2.00 ug/L 200 99 80-120
Selenium 213 Lo ugiL 200 109 80-120
Thalllum 197 1.00 ug/L 200 99 80-120
Matrix Splke (4A27024-MS1) Prepared: 01/27/2014 12:48 Analyzed: 01/30/2014 14:09
Source: C400184-02
Spike Source SAREC RPD
Analyte Result Fag MRL Unlts Lavel Result %YaREC Limits RPD Limit Notes
Antimony 212 2.00 ugiL 200 1.52 195 75-125
Selenium 222 1.00 ug/L 200 0.910 U 111 75-125
Thalliur 152 1.00 ug/L 200 0.110U 25 75-125
Matrix Spike Dup (4A27024-M5D1) Prepared: 01/27/2014 12:48 Analyzed: 013072014 14:13
Source: C400183-02
Spike Source %REC RPD
Analyta Result Fag MRL Units Level Result %REC Limits RPD Limit Notes
Antimony 213 2.00 ug/L 200 LR 106 75-125 0.2 20
Selenium pry) 1.00 ug/L. 200 0,910U 111 75-125 0.07 20
Thallium 196 1.00 ug/L 200 0.110U 98 75-125 2 20
Post Spike (4A27024-PS1) Prepared: 01/27/2014 12:48 Analyzed: 01/30/2014 14:17
Source: C400184-02
Spike Source %REC RPD
Analyte Result Flag MRL Units Lewval Result %REC Limits RPD Limit Nobes
Antimony 224 2.00 ugfL 200 1.52 111 B0-120
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QUALITY CONTROL

Metals (total recoverable) by EPA §000/7000 Serles Methods - Quality Control

Batdh 4427024 - EPA 3005A

Post Spike (4427024-P51) Continued

Prepared: 01/27/2014 12:48 Analyzed: 01/30/2014 14:17

Source: C400184-02
Spike Source %%REC RPD
Analyte Result Aag MRL Units Level Result YoREC Limits RPD Limit Notes
Selenlum 233 1.00 ug/L 200 0.712 116 80-120
Thalllum 215 1.00 ugfL 200 0.0521 108 B0-120
Batch 4A27025 - EPA 30054
Blank (4A27025-BLK1) Prepared: 01/27/2014 12:50 Analyzed: 01/30/2014 11:52
Splke Source %REC RPD
Analyte Result Flag MRL Units Level Result %GREC Limits RPD Limit Notes
Arsanic 5.40 u 10.0 ugf/L
Barium 1.00 u 10.0 ugiL
Beryllium 0.100 ] 100 ugfL
Cadmium 0.360 u 1.00 ugfL
Chromium 140 u 10,0 ugfL
Cobalt 1,10 u 10.0 ug/L
Copper 1,60 v 10.0 ug/L
Lead 2.10 v 10.0 ug/L
Nickel 1.80 v 0.0 /L
Sitver 1.90 u 10.0 ugfl
Vanadium 1.40 u 10.0 ug/L
An 3.80 uU 10.0 ugfL
LCS (4A27025-BS1) Prepared: 01/27/2014 12:50 Analyzed: 01/30/2014 12:38
Splke Sourca %REC RPD
Anaiylz Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Arsenic 201 10.0 ugfl 200 m 80-120
Barlum 204 10.0 ug/L 200 102 80-120
Beryillum 195 100 ugiL 20,0 9 80-120
Cadmium 20.0 1.00 ugiL 20,0 100 80-120
Chromium 195 100 ug/L 200 97 80-120
Cobalt 158 100 uaft 200 9 80-120
Copper 190 104 ua/L 200 95 80-120
Lead 196 10.0 ugfL 200 @ 80-120
Mickel 200 10.0 ug/L 200 100 80-120
Sihver 199 10.0 ugfL 200 9 80-120
Vanatium 198 10.0 ugfL 200 99 80-120
Zme 201 10.0 ug/L 200 100 80-12¢
Matrbx Splica (4A27025-MS1) Prepared: 01/27/2014 12:50 Analyzed: 01/30/2014 12:44
Source: C400184-01
Spike Source %REC RPD
Analyte Result Hag MRL Units Level Result %REC Limits RPD Limit Notes
Arsenic 209 10.0 ugfL 200 E40U 104 75-125
Barium 272 10,0 ugfL 200 65.5 103 75-125
Beryllium 19.8 1.00 ug/L 20.0 0.159 98 75-125
Cadmium 20.2 100 ug/L 20,0 360U 101 75-125
Chromium 185 10.0 ugfL 200 140U 7 75-125
Cobalt 206 10.0 ug/L 200 5.11 100 75-125
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Batch 4427025 - EPA 30054

Matrix Spike (4A27025-MS1) Continuad

Source: C400184-01

Prepared: 01/27/2014 12:50 Analyzed: 01/30/2014 12:44

Splke Source %REC RPD
Analyte Result MRL Units Level Result %REC Limits  RPD Limit Notes
Copper 196 10.0 ugfL 200 160U 95 75-125
Lead 200 100 ugiL 200 210U 100 75125
fickel 206 10.0 /L 200 313 102 75125
Silver 198 10,0 /L 200 150U 99 75-125
vanadium 199 10.0 ug/L 200 LU 100 75125
zinc 208 10,0 ug/L 200 7.04 101 75125
Matrix Spike Dup (4A27025-MSD1) Prepared: 01/27/2014 12:50 Analyzed: 01/30/2014 12:46
Source: C400184-01
Spike  Source %REC R’PD
Analyte Result MRL Units Leveal Resuit  %REC  Limits RPD Limit Nates
Arseniic 206 10.0 ug/L 200 540U 103 75-128 1 20
Barium 269 10.0 ugfl 200 655 102 75-125 1 20
Baryllium 19.8 1.00 ug/L 20.0 0.15% 98 75-125 0.2 20
Cadmium 20.2 1.00 ugfl 20.0 0360 0 101 75-125 0.3 20
Chromium 155 10.0 varL 200 140U o8 75-125 0.2 2
Cobalt 203 100 ug/L, 200 511 98 75-125 1 20
Capper 191 10.0 ug/L 200 150U 95 75-125 0.4 20
Lead 198 100 ug/L 200 2100 9 75-125 0.9 20
Nicke 205 10.0 ugfL 200 3.33 1 75-125 0.9 20
Sihver 198 10.0 ugfL 200 190U 99 75-125 0.2 20
Vanadium 200 100 ugfL 200 140U 100 75-125 0.2 20
anc 208 10.0 ugiL 200 7.04 100 75-125 4.5 20
Post Splke (4A27025-PS1) Prepared: 01/27/2014 12:50 Analyzed: 01/30/2014 12:48
Source: C400184-01
Spike Sowrce %REC RPD
Analyte Result MRL Units Leve) Result  %REC Limits RPD Limit Notes
Arsenic 0.159 0.0100 mafL 0.200 ¢.00412 a8 B0-120
Barium 0.266 0.0100 mgfL 0.200 0.0655 100 80-120
Beryfium 0.0196 0.00100 ma/L 0.0200 0.000159 o7 BO-120
Cadmium 0.0199 0.00100 ma/L £.0200 0.000392 98 BO-120
Chromium 0.192 2.0100 ma/L 0.200 41766 96 80-120
Cobalt 0.201 0.0100 mofL 0.200 0.00521 98 80-120
Copper 0.188 10,0100 mg/L 0.200 =0.00177 95 80-120
Laad 0.195 10,0100 mg/L 0.200 -0.00344 95 80-120
Nickel 0.201 0.0100 mg/L 0.200 0.00333 99 80-120
Slver 0.191 0.0100 ma/L 0.200 0.000397 95 80-120
Vanadium 0.197 0.0100 ma/L 0.200 0.000226 8 B0-120
Znc 0.205 0.0100 ma/L 0.200 0.00704 99 80-120
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ELAGS/NOTES AND DEFINITIONS

The analyte was detected in the associated method blank.
The sample was analyzed at dilution.

The reported value is between the laboratory method detection limit (MDL) and the laboratory method
reporting limit {MRL), adjusted for actual sample preparation data and moisture content, where applicable.

The analyte was analyzed for but not detected to the level shown, adjusted for actual sample preparation
data and moisture content, where applicable.

The concentration indicated for this analyte is an estimated value above the calibration range of the
instrument,. This value is considered an estimate.

Method Reporting Limit, The MRL Is roughly equivalent to the practical quantitation limit (PQL) and is
based on the low point of the calibration curve, when applicable, sample preparation factor, dilution
factor, and, in the case of soll samples, moisture content,
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Soil and Surface Water Assessment for Leachate Outbreaks December 1, 2014
Edgecombe County Landfill, Tarboro, North Carolina S&ME Project No. 1054-13-280A

APPENDIX 11

Photo Log of Soil Sample Locations



Soil sample SS-1 marked with orange flag in the bottom
left corner and SS-2 in center of the picture.

iew lo

oking northwest at the Edge Of Waste identifier.

3 iew looking southwest at the location of soil sample SS-1
marked with an orange flag.

=]

iew looking southwest at the Edge Of Waste iron stake

identifier and the location of soil sample SS-2 marked with
an orange flag.

iew looking southwest at the Edge Of Waste iron stake
identifier and the locations of soil sample SS-2 and SS-1.

Soil Sampling for Leachate Outbreaks
Edgecombe County Landfill, Tarboro, North Carolina

1

S&ME Project No. 1054-13-280A

Taken by: S. Watts

Date Taken: 10/10/2014




iew looking west along the southrn edge of the landfill
here background soil sample SS-3 was collected.

Soil Sampling for Leachate Outbreaks S&ME Project No. 1054-13-280A

Edgecombe County Landfill, Tarboro, North Carolina Taken by: S. Watts Date Taken: 10/10/2014

2




Soil and Surface Water Assessment for Leachate Outbreaks December 1, 2014
Edgecombe County Landfill, Tarboro, North Carolina S&ME Project No. 1054-13-280A

APPENDIX 111

Laboratory Report for October 10, 2014 Soil Sampling



Environmental Conservation Laboratories, Inc.

102-A Woodwinds Industrial Court m‘ - e

Cary NC, 27511 g
Phone: 919.467.3090 FAX: 919.467.3515 www.encolabs.com

Monday, October 27, 2014
S&ME, Inc. (SM001)
Attn: Claudia Irvin

3201 Spring Forest Road
Raleigh, NC 27616

RE: Laboratory Results for
Project Number: 1054-13-280A, Project Name/Desc: Edgecombe County Landfill

ENCO Workorder(s): C413302

Dear Claudia Irvin,

Enclosed is a copy of your laboratory report for test samples received by our laboratory on
Monday, October 13, 2014.

Unless otherwise noted in an attached project narrative, all samples were received in
acceptable condition and processed in accordance with the referenced methods/procedures.
Results for these procedures apply only to the samples as submitted.

The analytical results contained in this report are in compliance with NELAC standards, except
as noted in the project narrative. This report shall not be reproduced except in full, without
the written approval of the Laboratory.

This report contains only those analyses performed by Environmental Conservation
Laboratories. Unless otherwise noted, all analyses were performed at ENCO Cary. Data from
outside organizations will be reported under separate cover.

If you have any questions or require further information, please do not hesitate to contact me.

Sincerely,

Ok S

Chuck Smith

Project Manager

Enclosure(s)

The total number of pages in this report, including this page is 24.
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SAMPLE SUMMARY /LABORATORY CHRONICLE

Client ID: SS-1 Lab ID: C413302-01 Sampled: 10/10/14 11:25 Received: 10/13/14 12:15
Parameter Hold Date/Time(s) Prep Date/Time(s) Analysis Date/Time(s)
EPA3654 wor4 10/24/14  11:03  10/27/2014 1218
EPA 6010C 04/08/15 10/15/14 10:56 10/16/2014 13:31
EPA 8260B 10/24/14 10/16/14 15:27 10/17/2014 10:07
EPA 9045D 10/15/14 10:43 10/15/14 10:29 10/15/2014 11:54
EPA 9056A 11/07/14 11/12/14 10/15/14 11:56 10/15/2014 23:29
SM 5220D-1997 11/07/14 11/17/14 10/20/14 11:35 10/20/2014 17:21

Client ID: SS-2 Lab ID: C413302-02 Sampled: 10/10/14 11:40 Received: 10/13/14 12:15
Parameter Hold Date/Time(s) Prep Date/Time(s) Analysis Date/Time(s)
EPA3654 w74 10/24/14  11:03 10272014 1222
EPA 8260B 10/24/14 10/16/14 15:27 10/17/2014 10:38
EPA 9045D 10/15/14 10:48 10/15/14 10:34 10/15/2014 11:54
EPA 9056A 11/07/14 11/12/14 10/15/14 11:56 10/15/2014 23:46
SM 5220D-1997 11/07/14 11/17/14 10/20/14 11:35 10/20/2014 17:21

Client ID: SS-2 Lab ID: C413302-02RE1 Sampled: 10/10/14 11:40 Received: 10/13/14 12:15
Parameter | Hold Date/Time(s) Prep Date/Time(s) Analysis Date/Time(s)
EPA 6010C 04/08/15 10/15/14 10:56 10/16/2014 13:57

Client ID: SS-3 Lab ID: C413302-03 Sampled: 10/10/14 11:55 Received: 10/13/14 12:15
Parameter Hold Date/Time(s) Prep Date/Time(s) Analysis Date/Time(s)
EPA3654 w74 10/24/14  11:03  10/27/2014 1223
EPA 6010C 04/08/15 10/15/14 10:56 10/16/2014 13:47
EPA 8260B 10/24/14 10/16/14 15:27 10/17/2014 11:08
EPA 9045D 10/15/14 10:48 10/15/14 10:34 10/15/2014 11:54
EPA 9056A 11/07/14 11/12/14 10/15/14 11:56 10/16/2014 00:03
SM 5220D-1997 11/07/14 11/17/14 10/20/14 11:35 10/20/2014 17:21
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k:lient ID: SS-1 LabID: C413302-01
Analyte Results Flag DF MDL MRL NC SWSL Units Method Notes
Antimony - Total 0248 31 0133 121 6 mgkgdry EPAGOIOC
Arsenic - Total 1.39 ] 1 0.121 0.603 10 mg/kg dry EPA 6010C
Barium - Total 20.0 J 1 0.121 0.603 100 mg/kg dry EPA 6010C
Beryllium - Total 0.191 J 1 0.0145 0.0603 1 mg/kg dry EPA 6010C
Chemical Oxygen Demand 480 1 120 120 NE mg/kg dry SM 5220D-1997
Chromium - Total 8.05 ] 1 0.121 0.603 10 mg/kg dry EPA 6010C
Cobalt - Total 1.02 J 1 0.121 0.603 10 mg/kg dry EPA 6010C
Copper - Total 1.69 ] 1 0.229 0.603 10 mg/kg dry EPA 6010C
Lead - Total 5.55 ] 1 0.145 0.603 10 mg/kg dry EPA 6010C
Nickel - Total 1.91 J 1 0.434 3.02 50 mg/kg dry EPA 6010C
Phosphorus 160 1 3.5 9.6 NE mg/kg dry EPA 365.4
Sulfate as SO4 67 J 1 35 60 250000 mg/kg dry EPA 9056A
Vanadium - Total 14.7 ] 1 0.121 0.603 25 mg/kg dry EPA 6010C
Zinc - Total 7.38 ] 1 1.33 3.02 10 mg/kg dry EPA 6010C
k:lient ID: SS-2 Lab ID: C413302-02
Analyte Results Flag DF MDL MRL NC SWSL Units Method Notes
2-Butanone 0007 3 1 00008 0005 1 100 mgkgdry EPA8260B
Chemical Oxygen Demand 560 1 120 120 NE mg/kg dry SM 5220D-1997
Phosphorus 240 1 3.4 9.3 NE mg/kg dry EPA 365.4
Sulfate as SO4 140 J 1 33 58 250000 mg/kg dry EPA 9056A
k:lient ID: SS-2 LabID: C413302-02RE1
Analyte Results Flag DF MDL MRL NC SWSL Units Method Notes
Antimony - Total 183 » 2 0255 22 6 mgkgdry EPA6010C | RO5
Arsenic - Total 19.1 D 2 0.232 1.16 10 mg/kg dry EPA 6010C R-05
Barium - Total 11.4 D 2 0.232 1.16 100 mg/kg dry EPA 6010C R-05
Beryllium - Total 0.346 D 2 0.0279 0.116 1 mg/kg dry EPA 6010C R-05
Chromium - Total 22.8 D 2 0.232 1.16 10 mg/kg dry EPA 6010C R-05
Cobalt - Total 0.890 D 2 0.232 1.16 10 mg/kg dry EPA 6010C R-05
Copper - Total 3.26 D 2 0.441 1.16 10 mg/kg dry EPA 6010C R-05
Lead - Total 4.95 D 2 0.279 1.16 10 mg/kg dry EPA 6010C R-05
Vanadium - Total 45.0 D 2 0.232 1.16 25 mg/kg dry EPA 6010C R-05
Zinc - Total 6.90 D 2 2.55 5.81 10 mg/kg dry EPA 6010C R-05
k:lient ID: SS-3 Lab ID: C413302-03
Analyte Results Flag DF MDL MRL NC SWSL Units Method Notes
Antimony - Total 0392 31 0120 109 6 mokgdry EPAGOIOC
Arsenic - Total 1.68 ] 1 0.109 0.546 10 mg/kg dry EPA 6010C
Barium - Total 13.8 J 1 0.109 0.546 100 mg/kg dry EPA 6010C
Beryllium - Total 0.0359 J 1 0.0131 0.0546 1 mg/kg dry EPA 6010C
Cadmium - Total 0.0454 ] 1 0.0105 0.0546 1 mg/kg dry EPA 6010C
Chemical Oxygen Demand 1500 1 110 110 NE mg/kg dry SM 5220D-1997
Chromium - Total 5.73 ] 1 0.109 0.546 10 mg/kg dry EPA 6010C
Cobalt - Total 0.528 J 1 0.109 0.546 10 mg/kg dry EPA 6010C
Copper - Total 1.38 ] 1 0.208 0.546 10 mg/kg dry EPA 6010C
Lead - Total 6.10 ] 1 0.131 0.546 10 mg/kg dry EPA 6010C
Nickel - Total 1.28 J 1 0.393 2.73 50 mg/kg dry EPA 6010C
Phosphorus 140 1 3.2 8.7 NE mg/kg dry EPA 365.4
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k:lient ID: SS-3 Lab ID: C413302-03
Analyte Results Flag DF MDL MRL NC SWSL Units Method Notes
sufateasso4 0 ;1 3 55 250000  mgkgdry EPAOSGA
Vanadium - Total 10.1 ] 1 0.109 0.546 25 mg/kg dry EPA 6010C
Zinc - Total 7.12 ] 1 1.20 2.73 10 mg/kg dry EPA 6010C
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ANALYTICAL RESULTS
Description: SS-1 Lab Sample ID: C413302-01 Received: 10/13/14 12:15
Matrix: Soil Sampled: 10/10/14 11:25 Work Order: C413302
Project: Edgecombe County Landfill Sampled By: Client % Solids: 82.9
Volatile Organic Compounds by GCMS
A - ENCO Cary certified analyte [NC 591]
Analyte [CAS Number] Results Flag Units DF MDL MRL NC SWSL Method Analyzed By Notes
1,1,1,2-Tetrachloroethane [630-20-6] ~ 0.0001 U mg/kg dry 1 0.0001 0.0008 5 EPA 8260B 10/17/14 10:07 MSsz
1,1,1-Trichloroethane [71-55-6] 0.0002 U mg/kg dry 1 0.0002 0.0008 1 EPA 8260B 10/17/14 10:07 MSz
1,1,2,2-Tetrachloroethane [79-34-5] 0.0002 U mg/kg dry 1 0.0002 0.0008 3 EPA 8260B 10/17/14 10:07 MSz
1,1,2-Trichloroethane [79-00-5] ~ 0.0002 U mg/kg dry 1 0.0002 0.0008 1 EPA 8260B 10/17/14 10:07 MSz
1,1-Dichloroethane [75-34-3] ~ 0.0002 U mg/kg dry 1 0.0002 0.0008 5 EPA 8260B 10/17/14 10:07 MSz
1,1-Dichloroethene [75-35-4] ~ 0.0002 U mg/kg dry 1 0.0002 0.0008 5 EPA 8260B 10/17/14 10:07 MSz
1,2,3-Trichloropropane [96-18-4] 0.0005 U mg/kg dry 1 0.0005 0.0008 1 EPA 8260B 10/17/14 10:07 MSz
1,2-Dibromo-3-chloropropane [96-12-8] ~ 0.0006 U mg/kg dry 1 0.0006 0.0008 13 EPA 8260B 10/17/14 10:07 MSz
1,2-Dibromoethane [106-93-4] ~ 0.0004 U mg/kg dry 1 0.0004 0.0008 1 EPA 8260B 10/17/14 10:07 MSz
1,2-Dichlorobenzene [95-50-1] ~ 0.0002 U mg/kg dry 1 0.0002 0.0008 5 EPA 8260B 10/17/14 10:07 MSz
1,2-Dichloroethane [107-06-2] ~ 0.0003 U mg/kg dry 1 0.0003 0.0008 1 EPA 8260B 10/17/14 10:07 Msz
1,2-Dichloropropane [78-87-5] ~ 0.0002 U mg/kg dry 1 0.0002 0.0008 1 EPA 8260B 10/17/14 10:07 MSz
1,4-Dichlorobenzene [106-46-7] ~ 0.0002 U mg/kg dry 1 0.0002 0.0008 1 EPA 8260B 10/17/14 10:07 MSz
2-Butanone [78-93-3] 0.0006 U mg/kg dry 1 0.0006 0.004 100 EPA 8260B 10/17/14 10:07 MSz
2-Hexanone [591-78-6] ~ 0.0006 U mg/kg dry 1 0.0006 0.004 50 EPA 8260B 10/17/14 10:07 MSsz
4-Methyl-2-pentanone [108-10-1] ~ 0.0005 U mg/kg dry 1 0.0005 0.004 100 EPA 8260B 10/17/14 10:07 Msz
Acetone [67-64-1] ~ 0.001 U mg/kg dry 1 0.001 0.004 100 EPA 8260B 10/17/14 10:07 MSz
Acrylonitrile [107-13-1] ~ 0.001 U mg/kg dry 1 0.001 0.008 200 EPA 8260B 10/17/14 10:07 MSz
Benzene [71-43-2] ~ 0.0001 U mg/kg dry 1 0.0001 0.0008 1 EPA 8260B 10/17/14 10:07 MSz
Bromochloromethane [74-97-5] ~ 0.0003 U mg/kg dry 1 0.0003 0.0008 3 EPA 8260B 10/17/14 10:07 Msz
Bromodichloromethane [75-27-4] ~ 0.0002 U mg/kg dry 1 0.0002 0.0008 1 EPA 8260B 10/17/14 10:07 MSz
Bromoform [75-25-2] ~ 0.0004 U mg/kg dry 1 0.0004 0.0008 3 EPA 8260B 10/17/14 10:07 MSz
Bromomethane [74-83-9] A 0.0003 U mg/kg dry 1 0.0003 0.0008 10 EPA 8260B 10/17/14 10:07 MSz
Carbon disulfide [75-15-0] ~ 0.0003 U mg/kg dry 1 0.0003 0.004 100 EPA 8260B 10/17/14 10:07 MSz
Carbon tetrachloride [56-23-5] 0.0002 U mg/kg dry 1 0.0002 0.0008 1 EPA 8260B 10/17/14 10:07 MSsz
Chlorobenzene [108-90-7] ~ 0.0001 U mg/kg dry 1 0.0001 0.0008 3 EPA 8260B 10/17/14 10:07 MSsz
Chloroethane [75-00-3] ~ 0.0002 U mg/kg dry 1 0.0002 0.0008 10 EPA 8260B 10/17/14 10:07 MSz
Chloroform [67-66-3] 0.0001 U mg/kg dry 1 0.0001 0.0008 5 EPA 8260B 10/17/14 10:07 MSz
Chloromethane [74-87-3] 0.0002 U mg/kg dry 1 0.0002 0.0008 1 EPA 8260B 10/17/14 10:07 MSz
cis-1,2-Dichloroethene [156-59-2] ~ 0.0002 U mg/kg dry 1 0.0002 0.0008 5 EPA 8260B 10/17/14 10:07 MSsz
cis-1,3-Dichloropropene [10061-01-5] ~ 0.0001 U mg/kg dry 1 0.0001 0.0008 1 EPA 8260B 10/17/14 10:07 MSz
Dibromochloromethane [124-48-1] ~ 0.0003 U mg/kg dry 1 0.0003 0.0008 3 EPA 8260B 10/17/14 10:07 MSz
Dibromomethane [74-95-3] ~ 0.0003 U mg/kg dry 1 0.0003 0.0008 10 EPA 8260B 10/17/14 10:07 MSz
Ethylbenzene [100-41-4] 0.0002 U mg/kg dry 1 0.0002 0.0008 1 EPA 8260B 10/17/14 10:07 MSz
Iodomethane [74-88-4] ~ 0.0004 U mg/kg dry 1 0.0004 0.004 10 EPA 8260B 10/17/14 10:07 MSsz
m,p-Xylenes [108-38-3/106-42-3] ~ 0.0003 U mg/kg dry 1 0.0003 0.002 NE EPA 8260B 10/17/14 10:07 MSz
Methylene chloride [75-09-2] ~ 0.0006 U mg/kg dry 1 0.0006 0.002 1 EPA 8260B 10/17/14 10:07 MSz
o-Xylene [95-47-6] ~ 0.0002 U mg/kg dry 1 0.0002 0.0008 NE EPA 8260B 10/17/14 10:07 MSz
Styrene [100-42-5] ~ 0.0008 U mg/kg dry 1 0.0008 0.0008 1 EPA 8260B 10/17/14 10:07 MSsz
Tetrachloroethene [127-18-4] ~ 0.0002 U mg/kg dry 1 0.0002 0.0008 1 EPA 8260B 10/17/14 10:07 Msz
Toluene [108-88-3] ~ 0.0002 U mg/kg dry 1 0.0002 0.0008 1 EPA 8260B 10/17/14 10:07 MSz
trans-1,2-Dichloroethene [156-60-5] ~ 0.0003 U mg/kg dry 1 0.0003 0.0008 5 EPA 8260B 10/17/14 10:07 MSz
trans-1,3-Dichloropropene [10061-02-6] ~ 0.0003 U mg/kg dry 1 0.0003 0.0008 1 EPA 8260B 10/17/14 10:07 MSz
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Description: SS-1 Lab Sample ID: C413302-01 Received: 10/13/14 12:15
Matrix: Soil Sampled: 10/10/14 11:25 Work Order: C413302
Project: Edgecombe County Landfill Sampled By: Client % Solids: 82.9

Volatile Organic Compounds by GCMS
A - ENCO Cary certified analyte [NC 591]
Analyte [CAS Number Results Flag Units DF MDL RL NCSWSL Method Analyzed By Notes
trans-1,4-Dichloro-2-butene [110-57-6] ~ 0.0003 u mg/kg dry 1 0.0003 0.0008 100 EPA 8260B 10/17/14 10:07 MSz
Trichloroethene [79-01-6] ~ 0.0003 U mg/kg dry 1 0.0003 0.0008 1 EPA 8260B 10/17/14 10:07 MSz
Trichlorofluoromethane [75-69-4] 0.0002 U mg/kg dry 1 0.0002 0.0008 1 EPA 8260B 10/17/14 10:07 MSz
Vinyl acetate [108-05-4] ~ 0.0004 u mg/kg dry 1 0.0004 0.004 50 EPA 8260B 10/17/14 10:07 MSZ
Vinyl chloride [75-01-4] ~ 0.0002 u mg/kg dry 1 0.0002 0.0008 1 EPA 8260B 10/17/14 10:07 MSZ
Xylenes (Total) [1330-20-7] ~ 0.0005 u mg/kg dry 1 0.0005 0.002 5 EPA 8260B 10/17/14 10:07 MSZ
Surrogates Results DF Spike Lvl % Rec % Rec Limits Batch Method Analyzed By Notes
4-Bromofiuorobenzene 33 1 50.0 67 % 50-127 4716044 EPA 82608 10/17/14 10:07 MSsZ
Dibromofiuoromethane 41 1 50.0 8 % 52-128 4716044 EPA 82608 10/17/14 10:07 MSsZ
Toluene-d8 39 1 50.0 77 % 57-124 4716044 EPA 82608 10/17/14 10:07 /74
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Description: SS-1 Lab Sample ID: C413302-01 Received: 10/13/14 12:15
Matrix: Soil Sampled: 10/10/14 11:25 Work Order: C413302
Project: Edgecombe County Landfill Sampled By: Client % Solids: 82.9
Metals by EPA 6000/7000 Series Methods
A - ENCO Cary certified analyte [NC 591]
Analyte [CAS Number Results Flag Units DF MDL MRL NCSWSL Method Analyzed By Notes
Antimony [7440-36-0] ~ 0.248 J mg/kg dry 1 0.133 121 6 EPA 6010C 10/16/14 13:31 JDH
Arsenic [7440-38-2] A 1.39 J mg/kg dry 1 0.121 0.603 10 EPA 6010C 10/16/14 13:31 IDH
Barium [7440-39-3] A 20.0 J mg/kg dry 1 0.121 0.603 100 EPA 6010C 10/16/14 13:31 IDH
Beryllium [7440-41-7] A 0.191 J mg/kg dry 1 0.0145 0.0603 1 EPA 6010C 10/16/14 13:31 IDH
Cadmium [7440-43-9] ~ 0.0116 ] mg/kg dry 1 0.0116 0.0603 1 EPA 6010C 10/16/14 13:31 IDH
Chromium [7440-47-3] A 8.05 J mg/kg dry 1 0.121 0.603 10 EPA 6010C 10/16/14 13:31 IDH
Cobalt [7440-48-4] ~ 1.02 ] mg/kg dry 1 0.121 0.603 10 EPA 6010C 10/16/14 13:31 IDH
Copper [7440-50-8] ~ 1.69 ] mg/kg dry 1 0.229 0.603 10 EPA 6010C 10/16/14 13:31 IDH
Lead [7439-92-1] A 5.55 ] mg/kg dry 1 0.145 0.603 10 EPA 6010C 10/16/14 13:31 IDH
Nickel [7440-02-0] ~ 1.91 ] mg/kg dry 1 0.434 3.02 50 EPA 6010C 10/16/14 13:31 IDH
Selenium [7782-49-2] A 0.121 ] mg/kg dry 1 0.121 0.603 10 EPA 6010C 10/16/14 13:31 IDH
Silver [7440-22-4] ~ 0.121 u mg/kg dry 1 0.121 0.603 10 EPA 6010C 10/16/14 13:31 IDH
Thallium [7440-28-0] ~ 0.121 u mg/kg dry 1 0.121 0.603 5.5 EPA 6010C 10/16/14 13:31 IDH
Vanadium [7440-62-2] A 14.7 ] mg/kg dry 1 0.121 0.603 25 EPA 6010C 10/16/14 13:31 IDH
Zinc [7440-66-6] ~ 7.38 ] mg/kg dry 1 133 3.02 10 EPA 6010C 10/16/14 13:31 IDH
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Description: SS-1 Lab Sample ID: C413302-01 Received: 10/13/14 12:15
Matrix: Soil Sampled: 10/10/14 11:25 Work Order: C413302
Project: Edgecombe County Landfill Sampled By: Client % Solids: 82.9
Classical Chemistry Parameters
Analyte [CAS Number Results Flag Units DF DL RL NCSWSL Method Analyzed By Notes
Chemical Oxygen Demand 480 mg/kg dry 1 120 120 NE SM 5220D-1997 10/20/14 17:21 Joc
pH 5.3 pH Units 1 1.0 1.0 EPA 9045D 10/15/14 11:54 SHA Q
Phosphorus [7723-14-0] 160 mg/kg dry 1 3.5 9.6 NE EPA 365.4 10/27/14 12:18 clv
Sulfate as SO4 [14808-79-8] 67 J mg/kg dry 1 35 60 250000 EPA 9056A 10/15/14 23:29 AJB

This report relates only to the sample as received by the laboratory, and may only be reproduced in full.
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Description: SS-2 Lab Sample ID: C413302-02 Received: 10/13/14 12:15
Matrix: Soil Sampled: 10/10/14 11:40 Work Order: C413302
Project: Edgecombe County Landfill Sampled By: Client %o Solids: 86.1
Volatile Organic Compounds by GCMS
A - ENCO Cary certified analyte [NC 591]
Analyte [CAS Number Results Flag Units DF MDL MRL NCSWSL Method Analyzed By Notes
1,1,1,2-Tetrachloroethane [630-20-6] ~ 0.0002 U mg/kg dry 1 0.0002 0.001 5 EPA 8260B 10/17/14 10:38 MSsz
1,1,1-Trichloroethane [71-55-6] » 0.0003 U mg/kg dry 1 0.0003 0.001 1 EPA 8260B 10/17/14 10:38 MSz
1,1,2,2-Tetrachloroethane [79-34-5] ~ 0.0002 U mg/kg dry 1 0.0002 0.001 3 EPA 8260B 10/17/14 10:38 MSz
1,1,2-Trichloroethane [79-00-5] ~ 0.0003 U mg/kg dry 1 0.0003 0.001 1 EPA 8260B 10/17/14 10:38 MSz
1,1-Dichloroethane [75-34-3] ~ 0.0003 U mg/kg dry 1 0.0003 0.001 5 EPA 8260B 10/17/14 10:38 Msz
1,1-Dichloroethene [75-35-4] 0.0003 U mg/kg dry 1 0.0003 0.001 5 EPA 8260B 10/17/14 10:38 MSz
1,2,3-Trichloropropane [96-18-4] 0.0006 U mg/kg dry 1 0.0006 0.001 1 EPA 8260B 10/17/14 10:38 MSz
1,2-Dibromo-3-chloropropane [96-12-8] ~ 0.0008 U mg/kg dry 1 0.0008 0.001 13 EPA 8260B 10/17/14 10:38 MSz
1,2-Dibromoethane [106-93-4] ~ 0.0005 U mg/kg dry 1 0.0005 0.001 1 EPA 8260B 10/17/14 10:38 MSz
1,2-Dichlorobenzene [95-50-1] 0.0003 U mg/kg dry 1 0.0003 0.001 5 EPA 8260B 10/17/14 10:38 Msz
1,2-Dichloroethane [107-06-2] ~ 0.0004 U mg/kg dry 1 0.0004 0.001 1 EPA 8260B 10/17/14 10:38 MSz
1,2-Dichloropropane [78-87-5] ~ 0.0003 U mg/kg dry 1 0.0003 0.001 1 EPA 8260B 10/17/14 10:38 MSz
1,4-Dichlorobenzene [106-46-7] ~ 0.0002 U mg/kg dry 1 0.0002 0.001 1 EPA 8260B 10/17/14 10:38 MSz
2-Butanone [78-93-3] ~ 0.007 J mg/kg dry 1 0.0008 0.005 100 EPA 8260B 10/17/14 10:38 MSsz
2-Hexanone [591-78-6] ~ 0.0008 U mg/kg dry 1 0.0008 0.005 50 EPA 8260B 10/17/14 10:38 MSsz
4-Methyl-2-pentanone [108-10-1] ~ 0.0006 U mg/kg dry 1 0.0006 0.005 100 EPA 8260B 10/17/14 10:38 MSz
Acetone [67-64-1] ~ 0.001 U mg/kg dry 1 0.001 0.005 100 EPA 8260B 10/17/14 10:38 MSz
Acrylonitrile [107-13-1] ~ 0.002 U mg/kg dry 1 0.002 0.010 200 EPA 8260B 10/17/14 10:38 MSz
Benzene [71-43-2] ~ 0.0002 U mg/kg dry 1 0.0002 0.001 1 EPA 8260B 10/17/14 10:38 MSz
Bromochloromethane [74-97-5] ~ 0.0004 U mg/kg dry 1 0.0004 0.001 3 EPA 8260B 10/17/14 10:38 Msz
Bromodichloromethane [75-27-4] ~ 0.0002 V) mg/kg dry 1 0.0002 0.001 1 EPA 8260B 10/17/14 10:38 MSz
Bromoform [75-25-2] ~ 0.0005 U mg/kg dry 1 0.0005 0.001 3 EPA 8260B 10/17/14 10:38 MSz
Bromomethane [74-83-9] 0.0003 U mg/kg dry 1 0.0003 0.001 10 EPA 8260B 10/17/14 10:38 MSz
Carbon disulfide [75-15-0] ~ 0.0004 U mg/kg dry 1 0.0004 0.005 100 EPA 8260B 10/17/14 10:38 MSsz
Carbon tetrachloride [56-23-5] ~ 0.0002 U mg/kg dry 1 0.0002 0.001 1 EPA 8260B 10/17/14 10:38 Msz
Chlorobenzene [108-90-7] ~ 0.0002 U mg/kg dry 1 0.0002 0.001 3 EPA 8260B 10/17/14 10:38 MSz
Chloroethane [75-00-3] ~ 0.0003 U mg/kg dry 1 0.0003 0.001 10 EPA 8260B 10/17/14 10:38 MSz
Chloroform [67-66-3] 0.0002 U mg/kg dry 1 0.0002 0.001 5 EPA 8260B 10/17/14 10:38 MSz
Chloromethane [74-87-3] A 0.0002 U mg/kg dry 1 0.0002 0.001 1 EPA 8260B 10/17/14 10:38 MSsz
cis-1,2-Dichloroethene [156-59-2] ~ 0.0002 U mg/kg dry 1 0.0002 0.001 5 EPA 8260B 10/17/14 10:38 MSz
cis-1,3-Dichloropropene [10061-01-5] ~ 0.0002 U mg/kg dry 1 0.0002 0.001 1 EPA 8260B 10/17/14 10:38 MSz
Dibromochloromethane [124-48-1] ~ 0.0004 U mg/kg dry 1 0.0004 0.001 3 EPA 8260B 10/17/14 10:38 MSz
Dibromomethane [74-95-3] ~ 0.0003 U mg/kg dry 1 0.0003 0.001 10 EPA 8260B 10/17/14 10:38 MSz
Ethylbenzene [100-41-4] 0.0002 U mg/kg dry 1 0.0002 0.001 1 EPA 8260B 10/17/14 10:38 Msz
Iodomethane [74-88-4] ~ 0.0004 U mg/kg dry 1 0.0004 0.005 10 EPA 8260B 10/17/14 10:38 MSz
m,p-Xylenes [108-38-3/106-42-3] ~ 0.0004 U mg/kg dry 1 0.0004 0.002 NE EPA 8260B 10/17/14 10:38 MSz
Methylene chloride [75-09-2] ~ 0.0007 U mg/kg dry 1 0.0007 0.002 1 EPA 8260B 10/17/14 10:38 MSz
o-Xylene [95-47-6] ~ 0.0002 U mg/kg dry 1 0.0002 0.001 NE EPA 8260B 10/17/14 10:38 MSz
Styrene [100-42-5] ~ 0.001 U mg/kg dry 1 0.001 0.001 1 EPA 8260B 10/17/14 10:38 MSsz
Tetrachloroethene [127-18-4] ~ 0.0003 U mg/kg dry 1 0.0003 0.001 1 EPA 8260B 10/17/14 10:38 MSz
Toluene [108-88-3] ~ 0.0002 U mg/kg dry 1 0.0002 0.001 1 EPA 8260B 10/17/14 10:38 MSz
trans-1,2-Dichloroethene [156-60-5] ~ 0.0004 U mg/kg dry 1 0.0004 0.001 5 EPA 8260B 10/17/14 10:38 MSz
trans-1,3-Dichloropropene [10061-02-6] ~ 0.0004 U mg/kg dry 1 0.0004 0.001 1 EPA 8260B 10/17/14 10:38 MSz
trans-1,4-Dichloro-2-butene [110-57-6] 0.0004 U mg/kg dry 1 0.0004 0.001 100 EPA 8260B 10/17/14 10:38 Msz
Trichloroethene [79-01-6] ~ 0.0003 U mg/kg dry 1 0.0003 0.001 1 EPA 8260B 10/17/14 10:38 MSz
Trichlorofluoromethane [75-69-4] 0.0003 U mg/kg dry 1 0.0003 0.001 1 EPA 8260B 10/17/14 10:38 MSz
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Description: SS-2 Lab Sample ID: C413302-02 Received: 10/13/14 12:15
Matrix: Soil Sampled: 10/10/14 11:40 Work Order: C413302
Project: Edgecombe County Landfill Sampled By: Client % Solids: 86.1

Volatile Organic Compounds by GCMS

A - ENCO Cary certified analyte [NC 591]

Analyte [CAS Number Results Flag Units DF MDL MRL NCSWSL Method Analyzed By Notes
Vinyl acetate [108-05-4] ~ 0.0005 U mg/kg dry 1 0.0005 0.005 50 EPA 8260B 10/17/14 10:38 MSsz
Vinyl chloride [75-01-4] ~ 0.0002 V) mg/kg dry 1 0.0002 0.001 1 EPA 8260B 10/17/14 10:38 MSz
Xylenes (Total) [1330-20-7] A 0.0006 U mg/kg dry 1 0.0006 0.003 5 EPA 8260B 10/17/14 10:38 MSz
Surrogates Results DF Spike Lvi % Rec % Rec Limits Batch Method Analyzed By Notes
4-Bromofiuorobenzene 33 1 50.0 67 % 50-127 4116044 EPA 82608 10/17/14 10:38 MSz
Dibromofiuoromethane 39 1 50.0 77 % 52-128 4116044 EPA 82608 10/17/14 10:38 MSz
Toluene-d8 38 1 50.0 77 % 57-124 4716044 EPA 82608 10/17/14 10:38 MSZ
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Description: SS-2 Lab Sample ID: C413302-02 Received: 10/13/14 12:15
Matrix: Soil Sampled: 10/10/14 11:40 Work Order: C413302
Project: Edgecombe County Landfill Sampled By: Client % Solids: 86.1
Metals by EPA 6000/7000 Series Methods
A - ENCO Cary certified analyte [NC 591]
Analyte [CAS Number Results Flag Units DF MDL MRL NCSWSL Method Analyzed By Notes
Antimony [7440-36-0] ~ 1.83 D mg/kg dry 2 0.255 2.32 6 EPA 6010C 10/16/14 13:57 IDH R-05
Arsenic [7440-38-2] A 19.1 D mg/kg dry 2 0.232 1.16 10 EPA 6010C 10/16/14 13:57 IDH R-05
Barium [7440-39-3] A 11.4 D mg/kg dry 2 0.232 1.16 100 EPA 6010C 10/16/14 13:57 IDH R-05
Beryllium [7440-41-7] A 0.346 D mg/kg dry 2 0.0279 0.116 1 EPA 6010C 10/16/14 13:57 IDH R-05
Cadmium [7440-43-9] ~ 0.0223 up mg/kg dry 2 0.0223 0.116 1 EPA 6010C 10/16/14 13:57 IDH R-05
Chromium [7440-47-3] A 22.8 D mg/kg dry 2 0.232 1.16 10 EPA 6010C 10/16/14 13:57 IDH R-05
Cobalt [7440-48-4] ~ 0.890 D mg/kg dry 2 0.232 1.16 10 EPA 6010C 10/16/14 13:57 IDH R-05
Copper [7440-50-8] ~ 3.26 D mg/kg dry 2 0.441 1.16 10 EPA 6010C 10/16/14 13:57 IDH R-05
Lead [7439-92-1] A 4.95 D mg/kg dry 2 0.279 1.16 10 EPA 6010C 10/16/14 13:57 IDH R-05
Nickel [7440-02-0] ~ 0.836 V)>) mg/kg dry 2 0.836 5.81 50 EPA 6010C 10/16/14 13:57 IDH R-05
Selenium [7782-49-2] A 0.232 up mg/kg dry 2 0.232 1.16 10 EPA 6010C 10/16/14 13:57 IDH R-05
Silver [7440-22-4] ~ 0.232 uD mg/kg dry 2 0.232 1.16 10 EPA 6010C 10/16/14 13:57 IDH R-05
Thallium [7440-28-0] ~ 0.232 up mg/kg dry 2 0.232 1.16 5.5 EPA 6010C 10/16/14 13:57 IDH R-05
Vanadium [7440-62-2] A 45.0 D mg/kg dry 2 0.232 1.16 25 EPA 6010C 10/16/14 13:57 IDH R-05
Zinc [7440-66-6] ~ 6.90 D mg/kg dry 2 2.55 5.81 10 EPA 6010C 10/16/14 13:57 IDH R-05
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Description: SS-2 Lab Sample ID: C413302-02 Received: 10/13/14 12:15
Matrix: Soil Sampled: 10/10/14 11:40 Work Order: C413302
Project: Edgecombe County Landfill Sampled By: Client % Solids: 86.1
Classical Chemistry Parameters
Analyte [CAS Number Results Flag Units DF DL RL NCSWSL Method Analyzed By Notes
Chemical Oxygen Demand 560 mg/kg dry 1 120 120 NE SM 5220D-1997 10/20/14 17:21 Joc
pH 7.0 pH Units 1 1.0 1.0 EPA 9045D 10/15/14 11:54 SHA Q
Phosphorus [7723-14-0] 240 mg/kg dry 1 3.4 9.3 NE EPA 365.4 10/27/14 12:22 clv
Sulfate as SO4 [14808-79-8] 140 J mg/kg dry 1 33 58 250000 EPA 9056A 10/15/14 23:46 AJB

This report relates only to the sample as received by the laboratory, and may only be reproduced in full.
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Description: SS-3 Lab Sample ID: C413302-03 Received: 10/13/14 12:15
Matrix: Soil Sampled: 10/10/14 11:55 Work Order: C413302
Project: Edgecombe County Landfill Sampled By: Client % Solids: 91.6
Volatile Organic Compounds by GCMS
A - ENCO Cary certified analyte [NC 591]
Analyte [CAS Number Results Flag Units DF MDL MRL NCSWSL Method Analyzed By Notes
1,1,1,2-Tetrachloroethane [630-20-6] ~ 0.0002 U mg/kg dry 1 0.0002 0.0009 5 EPA 8260B 10/17/14 11:08 MSsz
1,1,1-Trichloroethane [71-55-6] ~ 0.0002 U mg/kg dry 1 0.0002 0.0009 1 EPA 8260B 10/17/14 11:08 MSz
1,1,2,2-Tetrachloroethane [79-34-5] ~ 0.0002 U mg/kg dry 1 0.0002 0.0009 3 EPA 8260B 10/17/14 11:08 MSz
1,1,2-Trichloroethane [79-00-5] 0.0002 U mg/kg dry 1 0.0002 0.0009 1 EPA 8260B 10/17/14 11:08 MSzZ
1,1-Dichloroethane [75-34-3] 0.0002 U mg/kg dry 1 0.0002 0.0009 5 EPA 8260B 10/17/14 11:08 MSz
1,1-Dichloroethene [75-35-4] 0.0003 U mg/kg dry 1 0.0003 0.0009 5 EPA 8260B 10/17/14 11:08 MSz
1,2,3-Trichloropropane [96-18-4] 0.0006 U mg/kg dry 1 0.0006 0.0009 1 EPA 8260B 10/17/14 11:08 MSz
1,2-Dibromo-3-chloropropane [96-12-8] ~ 0.0007 u mg/kg dry 1 0.0007 0.0009 13 EPA 8260B 10/17/14 11:08 MSz
1,2-Dibromoethane [106-93-4] ~ 0.0004 U mg/kg dry 1 0.0004 0.0009 1 EPA 8260B 10/17/14 11:08 MSz
1,2-Dichlorobenzene [95-50-1] ~ 0.0003 U mg/kg dry 1 0.0003 0.0009 5 EPA 8260B 10/17/14 11:08 MSz
1,2-Dichloroethane [107-06-2] ~ 0.0004 U mg/kg dry 1 0.0004 0.0009 1 EPA 8260B 10/17/14 11:08 MSz
1,2-Dichloropropane [78-87-5] ~ 0.0002 U mg/kg dry 1 0.0002 0.0009 1 EPA 8260B 10/17/14 11:08 MSz
1,4-Dichlorobenzene [106-46-7] ~ 0.0002 U mg/kg dry 1 0.0002 0.0009 1 EPA 8260B 10/17/14 11:08 MSzZ
2-Butanone [78-93-3] A 0.0007 U mg/kg dry 1 0.0007 0.005 100 EPA 8260B 10/17/14 11:08 MSzZ
2-Hexanone [591-78-6] ~ 0.0007 U mg/kg dry 1 0.0007 0.005 50 EPA 8260B 10/17/14 11:08 MSz
4-Methyl-2-pentanone [108-10-1] ~ 0.0005 U mg/kg dry 1 0.0005 0.005 100 EPA 8260B 10/17/14 11:08 MSz
Acetone [67-64-1] ~ 0.001 U mg/kg dry 1 0.001 0.005 100 EPA 8260B 10/17/14 11:08 MSz
Acrylonitrile [107-13-1] ~ 0.002 U mg/kg dry 1 0.002 0.009 200 EPA 8260B 10/17/14 11:08 MSz
Benzene [71-43-2] ~ 0.0002 U mg/kg dry 1 0.0002 0.0009 1 EPA 8260B 10/17/14 11:08 MSz
Bromochloromethane [74-97-5] ~ 0.0004 U mg/kg dry 1 0.0004 0.0009 3 EPA 8260B 10/17/14 11:08 MSz
Bromodichloromethane [75-27-4] ~ 0.0002 U mg/kg dry 1 0.0002 0.0009 1 EPA 8260B 10/17/14 11:08 MSz
Bromoform [75-25-2] 0.0004 U mg/kg dry 1 0.0004 0.0009 3 EPA 8260B 10/17/14 11:08 MSz
Bromomethane [74-83-9] ~ 0.0003 U mg/kg dry 1 0.0003 0.0009 10 EPA 8260B 10/17/14 11:08 MSzZ
Carbon disulfide [75-15-0] ~ 0.0004 U mg/kg dry 1 0.0004 0.005 100 EPA 8260B 10/17/14 11:08 MSz
Carbon tetrachloride [56-23-5] ~ 0.0002 U mg/kg dry 1 0.0002 0.0009 1 EPA 8260B 10/17/14 11:08 MSsz
Chlorobenzene [108-90-7] ~ 0.0002 U mg/kg dry 1 0.0002 0.0009 3 EPA 8260B 10/17/14 11:08 MSz
Chloroethane [75-00-3] ~ 0.0002 U mg/kg dry 1 0.0002 0.0009 10 EPA 8260B 10/17/14 11:08 MSz
Chloroform [67-66-3] 0.0002 U mg/kg dry 1 0.0002 0.0009 5 EPA 8260B 10/17/14 11:08 MSz
Chloromethane [74-87-3] ~ 0.0002 U mg/kg dry 1 0.0002 0.0009 1 EPA 8260B 10/17/14 11:08 MSz
cis-1,2-Dichloroethene [156-59-2] ~ 0.0002 U mg/kg dry 1 0.0002 0.0009 5 EPA 8260B 10/17/14 11:08 MSz
cis-1,3-Dichloropropene [10061-01-5] ~ 0.0002 U mg/kg dry 1 0.0002 0.0009 1 EPA 8260B 10/17/14 11:08 MSz
Dibromochloromethane [124-48-1] ~ 0.0003 U mg/kg dry 1 0.0003 0.0009 3 EPA 8260B 10/17/14 11:08 MSz
Dibromomethane [74-95-3] ~ 0.0003 U mg/kg dry 1 0.0003 0.0009 10 EPA 8260B 10/17/14 11:08 MSz
Ethylbenzene [100-41-4] ~ 0.0002 U mg/kg dry 1 0.0002 0.0009 1 EPA 8260B 10/17/14 11:08 MSz
Iodomethane [74-88-4] ~ 0.0004 U mg/kg dry 1 0.0004 0.005 10 EPA 8260B 10/17/14 11:08 MSz
m,p-Xylenes [108-38-3/106-42-3] ~ 0.0004 U mg/kg dry 1 0.0004 0.002 NE EPA 8260B 10/17/14 11:08 MSz
Methylene chloride [75-09-2] ~ 0.0007 U mg/kg dry 1 0.0007 0.002 1 EPA 8260B 10/17/14 11:08 MSz
o-Xylene [95-47-6] ~ 0.0002 U mg/kg dry 1 0.0002 0.0009 NE EPA 8260B 10/17/14 11:08 MSzZ
Styrene [100-42-5] ~ 0.0009 U mg/kg dry 1 0.0009 0.0009 1 EPA 8260B 10/17/14 11:08 MSzZ
Tetrachloroethene [127-18-4] 0.0003 U mg/kg dry 1 0.0003 0.0009 1 EPA 8260B 10/17/14 11:08 MSz
Toluene [108-88-3] ~ 0.0002 u mg/kg dry 1 0.0002 0.0009 1 EPA 8260B 10/17/14 11:08 MSZ
trans-1,2-Dichloroethene [156-60-5] ~ 0.0004 U mg/kg dry 1 0.0004 0.0009 5 EPA 8260B 10/17/14 11:08 MSzZ
trans-1,3-Dichloropropene [10061-02-6] ~ 0.0004 U mg/kg dry 1 0.0004 0.0009 1 EPA 8260B 10/17/14 11:08 MSz
trans-1,4-Dichloro-2-butene [110-57-6] ~ 0.0004 U mg/kg dry 1 0.0004 0.0009 100 EPA 8260B 10/17/14 11:08 MSz
Trichloroethene [79-01-6] ~ 0.0003 U mg/kg dry 1 0.0003 0.0009 1 EPA 8260B 10/17/14 11:08 MSz
Trichlorofluoromethane [75-69-4] 0.0002 U mg/kg dry 1 0.0002 0.0009 1 EPA 8260B 10/17/14 11:08 MSz
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Description: SS-3 Lab Sample ID: C413302-03 Received: 10/13/14 12:15
Matrix: Soil Sampled: 10/10/14 11:55 Work Order: C413302
Project: Edgecombe County Landfill Sampled By: Client % Solids: 91.6

Volatile Organic Compounds by GCMS

A - ENCO Cary certified analyte [NC 591]

Analyte [CAS Number Results Flag Units DF MDL MRL NCSWSL Method Analyzed By Notes
Vinyl acetate [108-05-4] ~ 0.0004 U mg/kg dry 1 0.0004 0.005 50 EPA 8260B 10/17/14 11:08 MSz
Vinyl chloride [75-01-4] ~ 0.0002 V) mg/kg dry 1 0.0002 0.0009 1 EPA 8260B 10/17/14 11:08 MSz
Xylenes (Total) [1330-20-7] A 0.0005 U mg/kg dry 1 0.0005 0.003 5 EPA 8260B 10/17/14 11:08 MSz
Surrogates Results DF Spike Lvi % Rec % Rec Limits Batch Method Analyzed By Notes
4-Bromofiuorobenzene 35 1 50.0 70 % 50-127 4116044 EPA 82608 10/17/14 11:08 MSz
Dibromofiuoromethane 40 1 50.0 80 % 52-128 4116044 EPA 82608 10/17/14 11:08 MSz
Toluene-d8 38 1 50.0 76 % 57-124 4716044 EPA 82608 10/17/14 11:08 MSZ
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Description: SS-3 Lab Sample ID: C413302-03 Received: 10/13/14 12:15
Matrix: Soil Sampled: 10/10/14 11:55 Work Order: C413302
Project: Edgecombe County Landfill Sampled By: Client % Solids: 91.6
Metals by EPA 6000/7000 Series Methods
A - ENCO Cary certified analyte [NC 591]
Analyte [CAS Number Results Flag Units DF MDL MRL NCSWSL Method Analyzed By Notes
Antimony [7440-36-0] ~ 0.392 J mg/kg dry 1 0.120 1.09 6 EPA 6010C 10/16/14 13:47 JDH
Arsenic [7440-38-2] A 1.68 J mg/kg dry 1 0.109 0.546 10 EPA 6010C 10/16/14 13:47 IDH
Barium [7440-39-3] A 13.8 J mg/kg dry 1 0.109 0.546 100 EPA 6010C 10/16/14 13:47 IDH
Beryllium [7440-41-7] ~ 0.0359 J mg/kg dry 1 0.0131 0.0546 1 EPA 6010C 10/16/14 13:47 IDH
Cadmium [7440-43-9] ~ 0.0454 ] mg/kg dry 1 0.0105 0.0546 1 EPA 6010C 10/16/14 13:47 IDH
Chromium [7440-47-3] A 5.73 J mg/kg dry 1 0.109 0.546 10 EPA 6010C 10/16/14 13:47 IDH
Cobalt [7440-48-4] ~ 0.528 J mg/kg dry 1 0.109 0.546 10 EPA 6010C 10/16/14 13:47 IDH
Copper [7440-50-8] ~ 1.38 ] mg/kg dry 1 0.208 0.546 10 EPA 6010C 10/16/14 13:47 IDH
Lead [7439-92-1] A 6.10 ] mg/kg dry 1 0.131 0.546 10 EPA 6010C 10/16/14 13:47 IDH
Nickel [7440-02-0] ~ 1.28 ] mg/kg dry 1 0.393 2.73 50 EPA 6010C 10/16/14 13:47 IDH
Selenium [7782-49-2] A 0.109 ] mg/kg dry 1 0.109 0.546 10 EPA 6010C 10/16/14 13:47 IDH
Silver [7440-22-4] ~ 0.109 u mg/kg dry 1 0.109 0.546 10 EPA 6010C 10/16/14 13:47 IDH
Thallium [7440-28-0] ~ 0.109 u mg/kg dry 1 0.109 0.546 5.5 EPA 6010C 10/16/14 13:47 IDH
Vanadium [7440-62-2] A 10.1 J mg/kg dry 1 0.109 0.546 25 EPA 6010C 10/16/14 13:47 IDH
Zinc [7440-66-6] ~ 7.12 J mg/kg dry 1 1.20 2.73 10 EPA 6010C 10/16/14 13:47 IDH
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Description: SS-3 Lab Sample ID: C413302-03 Received: 10/13/14 12:15
Matrix: Soil Sampled: 10/10/14 11:55 Work Order: C413302
Project: Edgecombe County Landfill Sampled By: Client % Solids: 91.6
Classical Chemistry Parameters
Analyte [CAS Number Results Flag Units DF DL RL NCSWSL Method Analyzed By Notes
Chemical Oxygen Demand 1500 mg/kg dry 1 110 110 NE SM 5220D-1997 10/20/14 17:21 Joc
pH 5.3 pH Units 1 1.0 1.0 EPA 9045D 10/15/14 11:54 SHA Q
Phosphorus [7723-14-0] 140 mg/kg dry 1 3.2 8.7 NE EPA 365.4 10/27/14 12:23 clv
Sulfate as SO4 [14808-79-8] 40 J mg/kg dry 1 31 55 250000 EPA 9056A 10/16/14 00:03 AJB

This report relates only to the sample as received by the laboratory, and may only be reproduced in full.
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QUALITY CONTROL
Volatile Organic Compounds by GCMS - Quality Control
Batch 4116044 - EPA 5030B_MS
Blank (4J16044-BLK1) Prepared: 10/16/2014 15:27 Analyzed: 10/17/2014 04:06
Spike Source %REC RPD

Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
1,1,1,2-Tetrachloroethane 0.0002 U 0.001 mg/kg wet
1,1,1-Trichloroethane 0.0002 U 0.001 mg/kg wet
1,1,2,2-Tetrachloroethane 0.0002 U 0.001 mg/kg wet
1,1,2-Trichloroethane 0.0002 U 0.001 mg/kg wet
1,1-Dichloroethane 0.0002 U 0.001 mg/kg wet
1,1-Dichloroethene 0.0003 U 0.001 mg/kg wet
1,2,3-Trichloropropane 0.0006 U 0.001 mg/kg wet
1,2-Dibromo-3-chloropropane 0.0008 U 0.001 mg/kg wet
1,2-Dibromoethane 0.0005 U 0.001 mg/kg wet
1,2-Dichlorobenzene 0.0003 U 0.001 mg/kg wet
1,2-Dichloroethane 0.0004 U 0.001 mg/kg wet
1,2-Dichloropropane 0.0003 u 0.001 mg/kg wet
1,4-Dichlorobenzene 0.0002 U 0.001 mg/kg wet
2-Butanone 0.0008 U 0.005 mg/kg wet
2-Hexanone 0.0008 U 0.005 mg/kg wet
4-Methyl-2-pentanone 0.0006 U 0.005 mg/kg wet
Acetone 0.001 U 0.005 mg/kg wet
Acrylonitrile 0.002 U 0.010 mg/kg wet
Benzene 0.0002 U 0.001 mg/kg wet
Bromochloromethane 0.0004 U 0.001 mg/kg wet
Bromodichloromethane 0.0002 U 0.001 mg/kg wet
Bromoform 0.0004 V) 0.001 mg/kg wet
Bromomethane 0.0003 U 0.001 mg/kg wet
Carbon disulfide 0.0004 U 0.005 mg/kg wet
Carbon tetrachloride 0.0002 U 0.001 mg/kg wet
Chlorobenzene 0.0002 U 0.001 mg/kg wet
Chloroethane 0.0002 U 0.001 mg/kg wet
Chloroform 0.0002 U 0.001 mg/kg wet
Chloromethane 0.0002 U 0.001 mg/kg wet
cis-1,2-Dichloroethene 0.0002 U 0.001 mg/kg wet
cis-1,3-Dichloropropene 0.0002 U 0.001 mg/kg wet
Dibromochloromethane 0.0004 U 0.001 mg/kg wet
Dibromomethane 0.0003 U 0.001 mg/kg wet
Ethylbenzene 0.0002 U 0.001 mg/kg wet
Iodomethane 0.0004 U 0.005 mg/kg wet
m,p-Xylenes 0.0004 U 0.002 mg/kg wet
Methylene chloride 0.0007 V) 0.002 mg/kg wet
o-Xylene 0.0002 U 0.001 mg/kg wet
Styrene 0.001 U 0.001 mg/kg wet
Tetrachloroethene 0.0003 U 0.001 mg/kg wet
Toluene 0.0002 U 0.001 mg/kg wet
trans-1,2-Dichloroethene 0.0004 U 0.001 mg/kg wet
trans-1,3-Dichloropropene 0.0004 V) 0.001 mg/kg wet
trans-1,4-Dichloro-2-butene 0.0004 U 0.001 mg/kg wet
Trichloroethene 0.0003 U 0.001 mg/kg wet
Trichlorofluoromethane 0.0003 U 0.001 mg/kg wet
Vinyl acetate 0.0005 U 0.005 mg/kg wet
Vinyl chloride 0.0002 U 0.001 mg/kg wet
Xylenes (Total) 0.0006 U 0.003 mg/kg wet
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QUALITY CONTROL
Volatile Organic Compounds by GCMS - Quality Control

Batch 4716044 - EPA 50308_MS

Blank (4J16044-BLK1) Continued

Prepared: 10/16/2014 15:27 Analyzed: 10/17/2014 04:06

Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Surrogate: 4-Bromofluorobenzene 34 ug/L 50.0 68 50-127
Surrogate: Dibromofluoromethane 38 ug/L 50.0 75 52-128
Surrogate: Toluene-d8 37 ug/L 50.0 75 57-124
LCS (4116044-BS1) Prepared: 10/16/2014 15:27 Analyzed: 10/17/2014 02:36
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
1,1-Dichloroethene 0.020 0.001 mg/kg wet 0.0200 102 64-133
Benzene 0.019 0.001 mg/kg wet 0.0200 96 79-129
Chlorobenzene 0.018 0.001 mg/kg wet 0.0200 88 79-121
Toluene 0.019 0.001 mg/kg wet 0.0200 95 77-120
Trichloroethene 0.018 0.001 mg/kg wet 0.0200 92 78-118
Surrogate: 4-Bromofiuorobenzene 36 ug/L 50.0 72 50-127
Surrogate: Dibromofiuoromethane 39 ug/L 50.0 77 52-128
Surrogate: Toluene-d8 37 ug/L 50.0 74 57-124
Matrix Spike (4J16044-MS1) Prepared: 10/16/2014 15:27 Analyzed: 10/17/2014 03:06
Source: C413672-02
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
1,1-Dichloroethene 0.020 0.001 mg/kg wet 0.0200 0.0003 U 99 64-133
Benzene 0.019 0.001 mg/kg wet 0.0200 0.0002 U 95 79-129
Chlorobenzene 0.017 0.001 mg/kg wet 0.0200 0.0002 U 87 79-121
Toluene 0.019 0.001 mg/kg wet 0.0200 0.0002 U 94 77-120
Trichloroethene 0.018 0.001 mg/kg wet 0.0200 0.0003 U 91 78-118
Surrogate: 4-Bromofiuorobenzene 35 ug/L 50.0 70 50-127
Surrogate: Dibromofiuoromethane 39 ug/L 50.0 77 52-128
Surrogate: Toluene-d8 38 ug/L 50.0 75 57-124
Matrix Spike Dup (4J16044-MSD1) Prepared: 10/16/2014 15:27 Analyzed: 10/17/2014 03:36
Source: C413672-02
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
1,1-Dichloroethene 0.018 0.001 mg/kg wet 0.0200 0.0003 U 90 64-133 9 23
Benzene 0.017 0.001 mg/kg wet 0.0200 0.0002 U 87 79-129 8 23
Chlorobenzene 0.016 0.001 mg/kg wet 0.0200 0.0002 U 81 79-121 7 25
Toluene 0.017 0.001 mg/kg wet 0.0200 0.0002 U 87 77-120 8 23
Trichloroethene 0.017 0.001 mg/kg wet 0.0200 0.0003 U 84 78-118 8 24
Surrogate: 4-Bromofiuorobenzene 35 ug/L 50.0 71 50-127
Surrogate: Dibromofluoromethane 38 ug/L 50.0 76 52-128
Surrogate: Toluene-d8 37 ug/L 50.0 74 57-124

Metals by EPA 6000/7000 Series Methods - Quality Control

Batch 4715021 - EPA 30508

Blank (4J15021-BLK1)
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QUALITY CONTROL
Metals by EPA 6000/7000 Series Methods - Quality Control
Batch 4715021 - EPA 30508
Blank (4315021-BLK1) Continued Prepared: 10/15/2014 10:56 Analyzed: 10/16/2014 13:25
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Antimony 0.110 V) 1.00 mg/kg wet
Arsenic 0.100 U 0.500 mg/kg wet
Barium 0.100 U 0.500 mg/kg wet
Beryllium 0.0120 U 0.0500 mg/kg wet
Cadmium 0.00960 U 0.0500 mg/kg wet
Chromium 0.100 U 0.500 mg/kg wet
Cobalt 0.100 U 0.500 mg/kg wet
Copper 0.190 U 0.500 mg/kg wet
Lead 0.120 u 0.500 mg/kg wet
Nickel 0.360 V) 2.50 mg/kg wet
Selenium 0.157 J 0.500 mg/kg wet
Silver 0.100 u 0.500 mg/kg wet
Thallium 0.100 U 0.500 mg/kg wet
Vanadium 0.100 U 0.500 mg/kg wet
Zinc 1.10 U 2.50 mg/kg wet
LCS (4315021-BS1) Prepared: 10/15/2014 10:56 Analyzed: 10/16/2014 13:28
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Antimony 8.54 1.00 mg/kg wet 9.62 89 80-120
Arsenic 8.45 0.500 mg/kg wet 9.62 88 80-120
Barium 9.14 0.500 mg/kg wet 9.62 95 80-120
Beryllium 0.899 0.0500 mg/kg wet 0.962 93 80-120
Cadmium 0.915 0.0500 mg/kg wet 0.962 95 80-120
Chromium 8.92 0.500 mg/kg wet 9.62 93 80-120
Cobalt 9.12 0.500 mg/kg wet 9.62 95 80-120
Copper 8.73 0.500 mg/kg wet 9.62 91 80-120
Lead 8.85 0.500 mg/kg wet 9.62 92 80-120
Nickel 9.22 2.50 mg/kg wet 9.62 96 80-120
Selenium 8.65 B 0.500 mg/kg wet 9.62 920 80-120
Silver 8.65 0.500 mg/kg wet 9.62 90 80-120
Thallium 8.51 0.500 mg/kg wet 9.62 89 80-120
Vanadium 8.62 0.500 mg/kg wet 9.62 920 80-120
Zinc 9.58 2.50 mg/kg wet 9.62 100 80-120
Matrix Spike (4J15021-MS1) Prepared: 10/15/2014 10:56 Analyzed: 10/16/2014 13:33
Source: C413302-01
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Antimony 6.06 1.21 mg/kg dry 11.9 0.248 49 75-125 QM-05
Arsenic 12.2 0.603 mg/kg dry 11.9 1.39 91 75-125
Barium 27.0 0.603 mg/kg dry 11.9 20.0 59 75-125 QM-05
Beryllium 1.36 0.0603 mg/kg dry 1.19 0.191 98 75-125
Cadmium 1.04 0.0603 mg/kg dry 1.19 0.0116 U 87 75-125
Chromium 20.2 0.603 mg/kg dry 11.9 8.05 102 75-125
Cobalt 12.5 0.603 mg/kg dry 11.9 1.02 96 75-125
Copper 123 0.603 mg/kg dry 11.9 1.69 89 75-125
Lead 17.6 0.603 mg/kg dry 11.9 5.55 101 75-125

Page 19 of 24



ENGCO

www.encolabs.com
QUALITY CONTROL
Metals by EPA 6000/7000 Series Methods - Quality Control
Batch 4715021 - EPA 30508
Matrix Spike (4J15021-MS1) Continued Prepared: 10/15/2014 10:56 Analyzed: 10/16/2014 13:33
Source: C413302-01
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Nickel 13.3 3.02 mg/kg dry 11.9 1.91 95 75-125
Selenium 10.1 B 0.603 mg/kg dry 11.9 0.121U 85 75-125
Silver 10.1 0.603 mg/kg dry 11.9 0.121U 84 75-125
Thallium 10.3 0.603 mg/kg dry 11.9 0.121U 86 75-125
Vanadium 244 0.603 mg/kg dry 11.9 14.7 82 75-125
Zinc 18.8 3.02 mg/kg dry 11.9 7.38 96 75-125
Matrix Spike Dup (4315021-MSD1) Prepared: 10/15/2014 10:56 Analyzed: 10/16/2014 13:35
Source: C413302-01
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Antimony 5.75 1.21 mag/kg dry 11.9 0.248 46 75-125 5 20 QM-05
Arsenic 13.0 0.603 mg/kg dry 11.9 1.39 97 75-125 6 20
Barium 31.2 0.603 mg/kg dry 11.9 20.0 93 75-125 14 20
Beryllium 1.37 0.0603 mg/kg dry 1.19 0.191 99 75-125 1 20
Cadmium 1.15 0.0603 mg/kg dry 1.19 0.0116 U 96 75-125 10 20
Chromium 21.8 0.603 mg/kg dry 11.9 8.05 115 75-125 7 20
Cobalt 12.9 0.603 mg/kg dry 11.9 1.02 99 75-125 3 20
Copper 13.3 0.603 mg/kg dry 11.9 1.69 97 75-125 8 20
Lead 19.8 0.603 mg/kg dry 11.9 5.55 120 75-125 12 20
Nickel 13.8 3.02 mg/kg dry 11.9 1.91 100 75-125 4 20
Selenium 10.2 B 0.603 mg/kg dry 11.9 0.121U 86 75-125 0.7 20
Silver 10.5 0.603 mg/kg dry 11.9 0.121U 88 75-125 4 20
Thallium 10.3 0.603 mg/kg dry 11.9 0.121U 86 75-125 0.2 20
Vanadium 26.0 0.603 mg/kg dry 11.9 14.7 95 75-125 6 20
Zinc 20.7 3.02 mg/kg dry 11.9 7.38 111 75-125 9 20
Post Spike (4J15021-PS1) Prepared: 10/15/2014 10:56 Analyzed: 10/16/2014 13:38
Source: C413302-01
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Antimony 0.183 0.0200 mg/L 0.200 0.00419 89 80-120
Arsenic 0.202 0.0100 mg/L 0.200 0.0236 89 80-120
Barium 0.514 0.0100 mg/L 0.200 0.338 88 80-120
Beryllium 0.0214 0.00100 mg/L 0.0200 0.00323 91 80-120
Cadmium 0.0179 0.00100 mg/L 0.0200 -0.000433 90 80-120
Chromium 0.318 0.0100 mg/L 0.200 0.136 91 80-120
Cobalt 0.202 0.0100 mg/L 0.200 0.0173 93 80-120
Copper 0.209 0.0100 mg/L 0.200 0.0286 90 80-120
Lead 0.273 0.0100 mg/L 0.200 0.0938 89 80-120
Nickel 0.221 0.0500 mg/L 0.200 0.0323 94 80-120
Selenium 0.176 B 0.0100 mg/L 0.200 -0.00354 88 80-120
Silver 0.173 0.0100 mg/L 0.200 -0.0105 86 80-120
Thallium 0.170 0.0100 mg/L 0.200 -0.00990 85 80-120
Vanadium 0.420 0.0100 mg/L 0.200 0.248 86 80-120
Zinc 0.314 0.0500 mg/L 0.200 0.125 95 80-120

Page 20 of 24



ENGCO

www.encolabs.com
QUALITY CONTROL
Metals by EPA 6000/7000 Series Methods - Quality Control
Batch 4715021 - EPA 30508
Classical Chemistry Parameters - Quality Control
Batch 4715014 - Same
LCS (4J15014-BS1) Prepared & Analyzed: 10/15/2014 11:54
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
pH 7.0 1.0 pH Units 6.99 100 99-101
Duplicate (4J15014-DUP1) Prepared: 10/15/2014 10:29 Analyzed: 10/15/2014 11:54
Source: C413302-01
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
pH 5.3 1.0 pH Units 5.3 0.6 25
Batch 4715023 - WETS-88 Soil Leaching
Blank (4J15023-BLK1) Prepared: 10/15/2014 11:56 Analyzed: 10/15/2014 22:21
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Sulfate as SO4 29 U 50 mg/kg wet
LCS (4315023-BS1) Prepared: 10/15/2014 11:56 Analyzed: 10/15/2014 22:38
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Sulfate as SO4 450 50 mg/kg wet 494 91 80-120
Matrix Spike (4J15023-MS1) Prepared: 10/15/2014 11:56 Analyzed: 10/15/2014 22:55
Source: C413302-01
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Sulfate as SO4 240 53 mg/kg dry 214 67 81 80-120
Matrix Spike Dup (4J15023-MSD1) Prepared: 10/15/2014 11:56 Analyzed: 10/15/2014 23:12
Source: C413302-01
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Sulfate as SO4 260 60 mg/kg dry 227 67 85 80-120 8 15
Batch 4720010 - WETS-88 Soil Leaching
Blank (4320010-BLK1) Prepared: 10/20/2014 11:35 Analyzed: 10/20/2014 17:21
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Chemical Oxygen Demand 100 U 100 mg/kg wet
LCS (4320010-BS1) Prepared: 10/20/2014 11:35 Analyzed: 10/20/2014 17:21
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Chemical Oxygen Demand 5000 100 mg/kg wet 4990 99 90-110
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QUALITY CONTROL
Classical Chemistry Parameters - Quality Control
Batch 4J20010 - WETS-88 Soil Leaching
Matrix Spike (4J20010-MS1) Prepared: 10/20/2014 11:35 Analyzed: 10/20/2014 17:21
Source: C413302-01
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Chemical Oxygen Demand 5900 120 mg/kg dry 6020 480 91 90-110
Matrix Spike Dup (4J20010-MSD1) Prepared: 10/20/2014 11:35 Analyzed: 10/20/2014 17:21
Source: C413302-01
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Chemical Oxygen Demand 6200 120 mg/kg dry 6030 480 95 90-110 5 10
Batch 4724004 - Same
Blank (4J24004-BLK1) Prepared: 10/24/2014 11:03 Analyzed: 10/27/2014 12:15
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Phosphorus 2.9 u 8.0 mg/kg wet
LCS (4324004-BS1) Prepared: 10/24/2014 11:03 Analyzed: 10/27/2014 12:17
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Phosphorus 120 8.0 mg/kg wet 124 97 80-120
Matrix Spike (4J24004-MS1) Prepared: 10/24/2014 11:03 Analyzed: 10/27/2014 12:19
Source: C413302-01
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Phosphorus 220 9.6 mg/kg dry 59.3 160 89 80-120
Matrix Spike Dup (4324004-MSD1) Prepared: 10/24/2014 11:03 Analyzed: 10/27/2014 12:21
Source: C413302-01
Spike Source %REC RPD
Analyte Result Flag MRL Units Level Result %REC Limits RPD Limit Notes
Phosphorus 190 9.6 mg/kg dry 60.9 160 38 80-120 14 25 QM-05
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FLAGS/NOTES AND DEFINITIONS

B The analyte was detected in the associated method blank.
D The sample was analyzed at dilution.
J The reported value is between the laboratory method detection limit (MDL) and the laboratory method

reporting limit (MRL), adjusted for actual sample preparation data and moisture content, where applicable.

u The analyte was analyzed for but not detected to the level shown, adjusted for actual sample preparation
data and moisture content, where applicable.

E The concentration indicated for this analyte is an estimated value above the calibration range of the
instrument. This value is considered an estimate.

MRL Method Reporting Limit. The MRL is roughly equivalent to the practical quantitation limit (PQL) and is
based on the low point of the calibration curve, when applicable, sample preparation factor, dilution
factor, and, in the case of soil samples, moisture content.

Q Analysis performed outside of method - specified holding time.

QM-05 The spike recovery was outside acceptance limits for the MS and/or MSD due to matrix
interference. The LCS and/or LCSD were within acceptance limits showing that the laboratory is
in control and the data is acceptable.

R-05 The sample was diluted due to the presence of high levels of non-target analytes resulting in
elevated reporting limits.
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Alternate Source Demonstration S&ME Project No. 1054-07-241
Edgecombe County Landfill, Tarboro, North Carolina June 10, 2008

1.0 INTRCDUCTION

1.1 Purpose

This Alternate Source Demonstration (ASD) was performed in response to the inorganic
constituent lead being detected at a concentration in exceedance of the groundwater
protection standard established by 15A North Carolina Administrative Code (NCAC),
Subchapter 2L (2L Standards) in compliance groundwater monitoring well MW-7A at the
Edgecombe County Landfill in Tarboro, NC. Additionally, cobalt, thallium, and vanadium
which do not have a designated 2L Standard, have been reported at concentrations in
exceedance of their respective North Carolina Department of the Environment and Natural
Resources (NCDENR) Division of Waste Management’s Groundwater Protection Standard
(GWPST) in several monitoring wells.

For completeness, efficiency, and because additional metals may be detected in the future
which are not currently an issue, the ASD included the entire Appendix I metals suite. The
ASD attempts to demonstrate that many of the Appendix [ metals are naturally occurring at
the site and that the levels of these naturally occurring metals in groundwater quality
results reported in the wells are due to influence from the natural occurrence of these
metals in the overlying in-situ soil in the vicinity of the affected wells.

1.2 Location

The Edgecombe County Landfill is a Solid Waste Management Facility located at 2872
Colonial Road in Edgecombe County, south of Tarboro, North Carolina.

The landfill is accessed off Colonial Road, and consists of a construction and demolition
(C&D) landfill operated on top of a closed municipal solid waste (MSW) landfill regulated
under Permit #33-01. The facility is bounded by woodlands to the east, west, and south.
Some residential single-family homes are located to the north and east. Jerry’s Creek runs
along the northern property boundary of the facility. A former landfill, which received
waste from 1973-1979, is located adjacent to the active facility, just north of Jerry’s Creek.
Figure 1 is a site map of the facility showing the location of the active C&D landfill in
relation to the other components of the facility.

1.3 Background

S&ME provides Edgecombe County with environmental engineering services to meet
reporting requirements for groundwater, surface water, and methane at the facility as
required by the North Carolina Solid Waste Management Rules (15A NCAC 13B).
Groundwater has been monitored at the landfill since 1994 in accordance with the facility’s
Water Quality Monitoring Plan (WQMP), dated September 1994. According to section
.1634(a) of the Solid Waste Management Rules (15A NCAC 13B), due to monitored
constituents detected in compliance groundwater monitoring samples at concentrations
above the North Carolina groundwater quality standards, the landfill is currently

1



Alternate Source Demonstration S&ME Project No. 1054-07-241
Edgecombe County Landfill, Tarboro, North Carolina June 10, 2008

monitoring groundwater under the Assessment Monitoring program per 15A NCAC
13B.1636. S&ME is also assisting the county with assessing the nature and extent of
groundwater contamination in the vicinity of the landfill.

On March 31, 1999, on behalf of Edgecombe County, S&ME submitted a Work Plan for
Groundwater Assessment — Edgecombe County Landfill (Work Plan) to the Solid Waste
Section (Section) of the NCDENR. The section approved the Work Plan, with comments,
on May 10, 1999. Using the revised Work Plan, the County began to assess potential
impacts to groundwater quality from the landfill. Since the county began to assess the
nature and extent of contamination at the landfill, there have been several significant
changes at the facility. Significant changes to the landfill have included: closure of the
MSW landfill (1997-1999); Hurricane Floyd (1999); a revision to the WQMP groundwater
sampling and analysis plan (1998), revisions to the surface water locations and monitor
wells included in the water quality monitoring network (1998-2002). These events so
altered the water quality observed at the facility that a re-evaluation of the site-wide water
quality was performed. The results of a baseline statistical re-evaluation were reported to
DENR in S&ME’s report titled January 2003 Semi-Annual Sampling/Baseline Statistical
Analysis, dated August 19, 2003. These findings indicated a release of Appendix [
constituents in the area of MW-5, however, there was no statistical evidence of a release of
any Appendix II constituents. Assessment monitoring continues to be conducted at the
landfill.

As part of the Assessment Monitoring Program, compliance groundwater samples are
analyzed for the North Carolina Appendix I metals suite. During the January 2008
groundwater monitoring event, the metal lead was detected in the groundwater sample
from monitor well MW-7A at a reported concentration of 0.046 mg/L which exceeds the
2L Standard for lead of 0.015 mg/L. Additionally, three metals for which there is no
corresponding 2L Standard (cobalt, thallium, and, vanadium) were detected above their
GWPST during the four most recent groundwater monitoring events (July 2006, January
2007, June 2007, and January 2008). In order to examine if naturally occurring metals
concentrations within the in-situ native soils onsite could be influencing groundwater
quality, this Alternate Source Demonstration (ASD) for metals was undertaken.

In order to complete this ASD, in-situ soils within the boundaries of the permitted landfill
property were sampled and analyzed for the full Appendix I metals suite. Next, a Dilution
Attenuation Factor (DAF) was calculated for each metal based on the average
concentration of the particular metal within the in-situ soils of the landfill, following the
Environmental Protection Agency (EPA) Soil Screening Guidance: Technical Background
Document, Second Edition, United States Environmental Protection Agency,
EPA/540/R95/128, May 1996 (Soil Screening Guidance 2). Then the historical
groundwater analytical data from the four most recent groundwater monitoring events were
compared to the expected concentrations of the Appendix I metals based on the DAF
computations.

This Alternate Source Demonstration was prepared for, and included the closed MSW
landfill (Permit #33-01) south of Jerry’s Creek and the active C&D landfill (Permit #33-
01) located on top of the closed MSW landfill.
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2.0 GEOLOGY & HYDROGECLOGY

2.1 Regional Geology

Edgecombe County lies within the Coastal Plain Physiographic Province of North
Carolina. The Coastal Plain province is characterized by subdued topographic features and
flat low-lying terrain. Literature suggests that the Coastal Plain geologic region was
formed during past transgressive and regressive movements of the oceans into and out of
North Carolina. These sedimentary deposits were deposited under mostly marine and near
marine conditions, and rest on a foundation of crystalline bedrock. On a regional basis the
sedimentary units dip eastward and the overall sedimentary package thickens eastward
toward the ocean.

Water table conditions generally prevail at shallow depths in shallow aquifers of the Coastal
Plain. The water table fluctuates seasonally in response to variation in the amount of
precipitation and degree of evapotranspiration. The groundwater table typically mimics
surface topography with depth to water from ground surface being deeper on hills and slopes
than in low lying areas. Groundwater flow is typically from interstream recharge areas, with
streams and flood plains serving as groundwater discharge areas.

2.2 Site Geology

In general, geologic units in the Coastal Plain Region consist of deep, unconsolidated
clastic rock. The geology of Tarboro, North Carolina contains local remnants of a Tertiary
fossiliferous clay within the Yorktown Formation. The age of the basement units is
described as pre-Cretaceous. Other formations in this region from youngest to oldest (top
to bottom) include:

o The Surficial Deposits (Quaternary)
e The Yorktown Formation (Tertiary)
e The Upper Cape Fear Formation (Cretaceous)

In the site vicinity, surficial sediments are comprised of the Penholoway, Wicomico, and
Sunderland Formations of Pleistocene Age. These formations are generally less than 50
feet thick, with an average of 20 to 30 feet and consist of yellow silty sand and sandy clays.
The Yorktown Formation lies beneath the Pleistocene sediments. The Yorktown consists
of 30 to 60 feet of blue gray silty clay with sandy clay, shell beds and fine sands. The
Yorktown is extensive throughout the county forming an almost continuous layer. Beneath
the Yorktown are Cretaceous aged sediments of reddish brown to brown clay, sand and
sandy clay with some gravel resting on the irregular bedrock surface. These sediments
range in thickness from 30 to 400 feet or more in thickness in the eastern area of the
county.

The Cretaceous sediments are underlain by crystalline igneous and metamorphic rocks,
with an irregular surface that dips gently to the east. The depth to the bedrock is
approximately 300 feet below NGVD (approximately 240 to 400 feet below land surface).
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2.3  Soil Description

According to the Soil Survey of Edgecombe County, North Carolina, prepared by the
United States Department of Agriculture and the Soil Conservation Service (1979), soils in
the vicinity of the site are classified as the Norfolk-Aycock-Wagram association. This
association is comprised of nearly level to strongly sloping, well-drained soils. The
surface layer is loamy sand to fine sandy loam with clay loam to sandy clay loam subsoil.
The Norfolk-Aycok-Wagram association is usually found on uplands. The soils in this
association are in broad, slightly convex areas that are rounded along the drainageways.
They are dissected by many drainageways that have short side slopes and narrow to wide
flood plains. The Bibb-Johnston soils are in the drainageways that dissect the association.

Soils in the vicinity of Jerry’s Creek and Wright’s Creek are classified as the Bibb-
Johnston association. These soils are usually found on flood plains in narrow to
moderately broad areas along major streams. The Bibb-Johnston association is comprised
of nearly level, poorly-drained and very poorly-drained soils that have loamy and sandy
underlying material. The surface layer is mucky loam to fine sandy loam. The underlying
material is loamy sand to sandy loam.

2.4 Groundwater Hydrogeology

The Coastal Plain Physiographic Region of North Carolina is located between the uplands
of the Piedmont and the Atlantic Ocean. Investigations of the Coastal Plain Region have
identified as many as 10 aquifers separated by 9 confining units. However, these aquifers
can basically be divided into three major deep aquifer systems in North Carolina: the
Quaternary Aquifer System, the Tertiary Aquifer System, and the Cretaceous Aquifer
System. The Quaternary Aquifer is composed of surficial deposits of sandy silt and clay.
The Tertiary Aquifer is composed of glauconitic sands, clayey sands, and limestone. The
Cretaceous Aquifer is composed of sand, silty and clayey sand, and clay separated by
confining units of clay and silt.

The uppermost aquifer at the site is unconfined and is found in the silty sands of the
Sunderland formation. This aquifer is recharged by inflow from upgradient areas and by
infiltration of precipitation. The marine clay layer (Yorktown Formation) encountered at
13 to 24 feet below the original ground surface may be acting as a confining layer below
the landfill.

Depths to static water levels have been historically measured semi-annually in several
monitor wells located at the landfill. Based upon the water table elevations and the
resulting potentiometric gradients, groundwater flow direction within the surficial water
bearing zone underlying the site is generally to the north-northeast toward the southern
tributary of Jerry’s Creek at the existing C&D landfill. Groundwater flow direction at the
closed landfill north of the C&D landfill is generally to the northeast and south at the
property north of the closed landfill, towards Jerry’s Creek and Wright’s Creek.
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3.0 ALTERNATE SOURCE DEMONSTRATION

3.1 Soil Sampling

Soil samples were collected at the facility on June 28, 2007. Six separate sample locations
were chosen in native, residual soil within the facility permit boundaries. Two samples
were taken at each location, at different depths. From these 12 samples, 7 were chosen for
analysis. BKGD-1 and 1A were collected at the southeastern perimeter of the landfill
property; BKGD-2 and 2A were collected along the northeastern perimeter on the eastern
side of Colonial Road. The remaining soil samples (BKGD-3A, 4A and 5A) were
collected along the southern perimeter of the landfill property on the western side of
Colonial Road. Soil sample locations are shown on Figure 1. The soil samples were
collected generally following guidance set forth in EPA’s Resource Conservation and
Recovery Act (RCRA) Technical Enforcement Guidance Document (SW-846). The
collected samples were analyzed for the Appendix [ metals suite. Table 1 summarizes the
analytical results of the soil sampling event. The complete Laboratory Analytical Report of
the soil sampling results in included in Attachment A.

3.2 DAF Computation Methodology

According to the EPA’s Soil Screening Guidance: Technical Background Document
Second Edition, “As contaminants in soil leach and move through soil and groundwater,
they are subjected to physical, chemical, and biological processes that tend to reduce the
eventual contaminant concentration at the receptor point” (i.e., groundwater monitoring
well). This reduction or attenuation in the concentration of parameters as they percolate
through the soils to a ground water aquifer is governed by a variety of processes, the sum
of which, are referred to as a Dilution/Attenuation Factor. The Dilution/Attenuation Factor
(DAF) is defined as “the ratio of contaminant concentration in soil leachate to the
concentration in ground-water at the receptor point. EPA has selected a default DAF of 20
to account for contaminant (parameter) dilution and attenuation during transport through
the saturated zone to a compliance point (i.e., a receptor well).

Therefore, if we apply EPA’s standard DAF factor of 20 to the overall average
concentration of naturally occurring metals in soil samples, we can calculate a DAF for the
influence of the overlying soils to groundwater in the subsurface Hydrogeologic Regime.
Then we can compute the expected concentration of the particular metal in groundwater at
that point source based on the DAF calculations.

The DAF is calculated from the analytical results of the collected soil samples utilizing the
following equation:

Soil Concentration milligrams per kilograms (mg/kg) (total metal in soil) + 20 (DAF) =
Groundwater Concentration milligrams per liter (mg/L) (total metal concentration in
ground water).
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Concentration mg/L X 1,000= Concentration micrograms per liter (ug/L) = expected
groundwater concentration.

The DAF concentration is the expected total metals concentration in the groundwater based
on the average concentration of the metal in the natural soil. This result is obtained if we
assume that the extraction efficiency is 100%. If we assume that the extraction efficiency
is only 15% which is conservative according to the Soil Screening Guidance 2, we get the
following result:

Total Expected Groundwater Concentration pug/L x 15% = Reasonable Expected
Groundwater Concentration of Constituent pg/L in groundwater.

For the constituents arsenic and barium, an extraction efficiency of 20% was used which
was based on research conducted by S&ME of several case studies in similar soil types to
the Edgecombe County Landfill site. Table 1 illustrates the DAF calculations based on the
average concentration of each inorganic constituent from the analytical results of soil
samples collected on June 28, 2007.

3.3 Comparison of Metals within Ground-water to Soil Samples

Table 2 summarizes the historical groundwater quality results from the last two years of
groundwater monitoring data (July 2006, January 2007, June 2007, and January 2008) as
they pertain to Appendix I metals concentrations. Table 1 illustrates the DAF calculated
concentration expected in groundwater for the analyzed Appendix I metals based on the
results of this ASD. The expected metals concentrations in groundwater are also compared
to the highest historical detection from Table 2 and their respective 2L Standard or
GWPST. The DAF calculations suggest that the groundwater concentrations of all
Appendix I metals with the exception of antimony and silver are being influenced by the
presence of these naturally occurring metals in the overlying in-situ soils.

Comparison of the expected groundwater concentrations from the DAF calculations to the
reported concentrations in the last four groundwater monitoring events in the compliance
groundwater monitoring network indicate barium, cobalt, nickel, and thallium were found
to be at higher concentrations in the compliance monitoring data than would be expected
for these metals in groundwater based on the concentrations of these constituents in the in-
situ soil samples collected and analyzed for this ASD. It should be noted that neither
barium or nickel have been detected at a concentration higher than their respective 2L
Standards during the past four groundwater monitoring events.

For cadmium, chromium, lead, selenium, thallium, and vanadium the expected
groundwater concentrations from the DAF calculations are higher then their respective 2L
Standards or GWPSTs. It should be noted that neither cadmium, chromium, or selenium
has been detected at concentrations higher than their respective 2L Standards during the
past four groundwater monitoring events. Also, the detections of thallium and vanadium
above their respective GWPST were considered estimated values (“B” and “J”
designations) less than their respective Solid Waste Section Limits (SWSLs).

6
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3.4 Camparism to Statistical Evaluation Results

A statistical evaluation of the laboratory analytical data from the historical groundwater
monitoring data set was last performed as part of the July 2006 Semi-Annual Groundwater
and Surface Water Sampling Event for the Edgecombe County Landfill. The historical data
pool has been updated and included in the subsequent sampling events, however, no
statistical analysis was performed due to the changes in sample analytical methods. The
change in sample analytical methods was due to the NCDENR DWM revision of the
permissible quantitation limit (PQL) to the Solid Waste Section Limit (SWSL). The
SWSL was defined by the Solid Waste Section as the lowest amount of analyte in a sample
that can be quantitatively determined with suitable precision and accuracy. In addition, the
Section also required that laboratories report analytical results to the method detection
limits (MDLs) rather than the PQL. Several constituents that have not been reported as
detected during sampling events prior to 2007 were detected in the January 2007, June
2007, and January 2008 sampling events due to the fact that the new SWSLs and MDLs
are lower than the previous PQLs. In our opinion, these findings generally are not
indicative of an increase in the presence of these constituents in the groundwater but rather
due to changes in the reporting and evaluation standards. A new baseline sampling event
using the lower SWSLs and MDLs is being conducted to “re-establish™ background water
quality at the facility. In accordance with Section .1634(b) it is reccommended that a
minimum of four independent samples be collected from each well (background and
downgradient) to establish background for the newly detected constituents for statistical
analysis. At least one additional sampling event is recommended to evaluate the statistical
significance of these low-level detections and “re-establish” background conditions.

In the July 2006 Semi-Annual Groundwater and Surface Water Sampling Event for the
Edgecombe County Landfill, a statistical evaluation of the entire Appendix I Metals suite
was completed. This statistical evaluation also included metals detected at concentrations
too low in the in-situ soil samples to be sufficient to influence groundwater quality. In
order to complete the statistical evaluation, data from the upgradient background wells was
pooled to form a background data set. Next the data distribution of the background data set
was evaluated to test for a parametric or non-parametric distribution. Due to the large
number of non-detects in the background data set the Wilcoxon Rank-Sum Test, a non-
parametric statistical analysis, was used to compare individual down-gradient or
compliance wells to the up-gradient or background well group for the purpose of
evaluating the compliance data for suspected statistically significant increases above
background values. Then a non-parametric Upper Prediction Limit was calculated from the
background data set. If the downgradient compliance well data exceed the statistically
computed non-parametric Upper Prediction Limit, then there is evidence that a statistically
significant increase has occurred.

According to the July 2006 Semi-Annual Groundwater and Surface Water Sampling Event,
the comparison of the downgradient compliance data to the statistically computed
background non-parametric Upper Prediction Limits indicate that the concentrations of
thallium and vanadium in groundwater samples collected from the downgradient
compliance monitoring wells does not represent statistically significant increases over
background values. Therefore, it is reasonable to conclude that the exceedances of thallium
and vanadium above their respective groundwater quality standard are not indicative of a

7
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release from the facility, but rather from naturally occurring background values of these
constituents within the monitored portion of the aquifer.

4.0 CONCLUSIONS

The concentrations of the naturally occurring metals arsenic, beryllium, cadmium,
chromium, copper, lead, selenium, vanadium, and zinc within the in-situ soil at the facility
are sufficient to influence the concentrations of these metals in ground-water samples
collected during the last four groundwater monitoring events from the downgradient
compliance monitoring wells. Based upon these results, the historical exceedance of lead
above its respective 2L Standard and vanadium above its respective GWPST is not due to a
release by the Facility, but instead can be the result of the natural occurrence of these
metals in the native, residual soil.

Additionally, the reported concentrations of thallium and vanadium above their respective
GWPST do not represent a statistically significant increase (SSI) above background values.
Therefore, the elevated concentrations of these two constituents could be attributed to
naturally occurring background values of these metals within the hydrogeologic regime.

The concentrations of Cobalt detected in the background soil samples do not support
influence to groundwater quality from the natural occurrence of the metal cobalt because,
while cobalt was detected in the in-situ soils at the Facility, the naturally occurring levels
of cobalt in the soil are not sufficient to attribute the high levels of cobalt detected in the
groundwater samples from monitoring well MW-5 solely to its natural occurrence in the
overlying soils. Cobalt is the remaining inorganic constituent of concern at the Facility.
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Table 1
Alternate Source Demonstration Report
Dilution/Attenuation Factor Calculation Table
Edgecombe County Landfill
Tarboro, North Carolina
S&ME Project No. 1054-07-241
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Method Standard BKGD1 | BKGD 1A | BK( Value | Monitor Well 2L
6010B/6020 M S (mg/l) | Identification | Standard
Antimony 820 <0.419 <(0.385 <0.355 <0.482 <(.385 <0.475 <0.433 N/A N/A N/A 0.0013 MW-4 0.0014*
Arsenic 3.8 5.76 1.17 0.834 12.6 ; 1.46 2.9 2.92 3.95 0.20 0.030 0.027 MW-7A 0.05
Barium 140,000 443 62.7 1.64 24 5.93 18.8 8.45 23.69 1.18 0,178, 0.322 MW-9 2
{Beryllium 4100 0.307 <0.0442 <0.0408 <0.0554 <0.0442 0.511 0.182 0.33 0.017 0.003 0.0025J) MW-3B 0.004*
{Cadmium 2000 0.645 <0.00769 <0.00710 0.0367 <0.0077 <0.00949 <0.00866 0.34 0.02 0.003 0.001 MW-3B 0.002
Chromium 6100 22.2 2.14 1.81 32 8.37 17 5.4 12.70 0.64 0.095 0.0031J) MWIA 0.05
Cobalt 120000 0.836 <0.210 <0.194 15.4 <0.210 <(.259 <0.236 8.12 0.41 0.061 0.13 MW-5 0.070*
Copper 82,000 2.66 3.37 0.6 16.8 1.26 2.51 2 4.17 0.21 0.031 0.0054 MW-1A 1
Lead 800 3.65 1.98 2.39 20.1 6.75 10.4 5.43 7.24 0.36 0.054 0.046 MW-7A 0.015
Nickel 41000 3.99 1.56] 0.455 19.3 1.14 1.5 0.652 4.51 0.23 0.034 0.043 MW-5 0.1
Selenium 10000 1.3 1.76 1.5 1.7 1.35 1.21 1.94 1.54 0.08 0.012 0.0031 MW-1A 0.05
Silver 10000 <0.0874 <0.0802 <0.0740 <0.100 <0.0802 <0.0989 <0.0902 N/A N/A N/A 0.00676J MW-5 0.018
Thallium 140 0.152 0.0355 0.0154 0.327 0.0554 0.0709 0.0129 0.10 0.005 0.001 0.0735 MW-5 0.00028*
Vanadium 14000 19 1.6 3.81 25.5 8.19 18.3 17.1 13.36 0.67 0.100 0.0053J) MW-3B 0.0035*
Zinc 610,000 16.4 2.44 1.15 26.6 3.02 6.73 3.38 8.53 0.43 0.064 0.058 MW-5 1.05
SAMPLE DEPTH (ft-bgs) 2.0-2.5' 4.0-4.5' 3.0-3.5' 6.5-7.0' 8.0-10.0' 7.5-8.0' 9.5-10"
Gray-white | B k-gra (z:glilr:v Black gray | L% & | Ltgray bfo’:iﬁ rr::d-
SOIL LITHOLOGY to red-brown gray . 818Y | wired clayey | brown sandy
ity SAND sandy CLAY| coarse silty CLAY SAND CLAY coarse
sty SAND SAND
NOTES:

N/A = Not Analyzed

EPA Region III Industrial Standard = Environmental Protection Agency Region III Risk Based Industrial Standard

ft-bgs = Feet below ground surface

mg/Kg = Milligram Per Kilogram

mg/L = Milligram Per Liter

Values which are BOLDED and shaded indicate levels above their respective EPA Region III Risk Based Industrial Concentration.

Soil samples were collected on June 28, 2007 and analyzed by SGS Environmental Services Inc. (SGS). Detection limits are shown on laboratory reports.

Background soil sampling locations shown on Figure 1.

* Indicates there is currently no 2L Standard. The target analyte was compared to the Solid Waste Groundwater Protection Standard (GWPST).

** Highest detected concentration from the past four semi-annual compliance monitoring events (July 2006, January 2007, June 2007, and January 2008).
Historical groundwater detections are summarized on Table 2 and have previously been reported in semi-annual sampling reports submitted to NCDENR-DWM.



Table 2
Historical Groundwater Quality Data
Alternate Source Demonstration Report
Edgecombe County Landfill
Tarboro, North Carolina
S&ME Project No. 1054-07-241

p.10of3
APPENDIXT :
INORGANIC GWPST/ | Sample !
COMPOUNDS 2L STANDARD | Date Jul-06 Jan-07 | Jun-07 | Jan-08
MW-1A <0.03 <(0.58 <0.00562 | 0.0008]
MW-3B <0.03 <(.58 <0.00562 | 0.00053J
MW-4 <0.03 <(.58 <0.00562 | 0.0013
MW-5 <0.03 <(0.58 <0.00562 | 0.0006]
+ MW-5S NS NS NS NS
ANTIMONY 0.0014 MWD NS NS NS NS
MW-6 <0.03 <(0.58 <0.00562 | 0.00071J
MW-7A <0.03 <0.58 <0.00562 | 0.00054]
MW-9 <0.03 <(0.58 <0.00562 | 0.00076J
MW-10 NS NS NS NS
MW-1A <0.01 0.0028J |<0.00185B| 0.001
MW-3B <0.01 <0.002 |[<0.00185B| 0.0051
MW-4 <0.01 0.0025J |<0.00185B| 0.00056]
MW-5 <0.01 0.0081J | 0.0241B 0.021
MW-5S NS NS NS NS
ARSENIC 003 MW-5D NS NS NS NS
MW-6 <0.01 0.0026J |<0.00185B| 0.0016
MW-7A <0.01 <0.002 | 0.00889B 0.027
MW-9 <0.01 <0.002 |[<0.00185B| 0.0005J
MW-10 NS NS NS NS
MW-1A <0.500 0.0804 0.141 0.16
MW-3B <0.500 0.11 0.144 0.17
MW-4 <0.500 0.0528 0.0608 0.049
MW-5 <0.500 0.235 0.204 0.22
MW-5S NS NS NS NS
RRRIUM 4 MW-5D NS NS NS NS
MW-6 <0.500 0.0876 0.137 0.077
MW-7A <0.500 0.112 0.152 0.09
MW-9 <0.500 0.322 0.175 0.25
MW-10 NS NS NS NS
MW-1A <0.002 <0.0007 | <0.00247 | 0.0003J]
MW-3B <0.002 <0.0007 | <0.00247 | 0.0025]
MW-4 <0.002 <0.0007 | <0.00247 | 0.00029J
MW-5 <0.002 <0.0007 | <0.00247 | <0.0012
* MW-5S NS NS NS NS
BERYLLIUM 0.004 MW-SD NS NS NS NS
MW-6 <0.002 <0.0007 | <0.00247 | 0.00069]
MW-7A <0.002 <0.0007 | <0.00247 | 0.00027]
MW-9 <0.002 <0.0007 | <0.00247 | 0.00026J
MW-10 NS NS NS NS
MW-1A <0.001 <0.0005 | <0.00033 | 0.00039J
MW-3B <0.001 <0.0005 | <0.00033 0.001
MW-4 <0.001 <0.0005 | <0.00033 | 0.00047J
MW-5 <(.001 <0.0005 | <0.00033 | 0.0004]
. MW-5S NS NS NS NS
CADMIUM 0.00175 MWD NS NS NS NS
MW-6 <0.001 <(0.0005 | <0.00033 [ 0.00069
MW-7A <0.001 <0.0005 | <0.00033 | 0.00031J
MW-9 <0.001 <0.0005 | <0.00033 | 0.00032]
MW-10 NS NS NS NS
Notes:

All values reported in milligrams per liter (mg/L)

2L STANDARD = North Carolina groundwater standards as promulgated by 15A North Carolina Administrative Code, Subchapter 2L.

* Indicates there is currently no 2L Standard. The target analyte was compared to the Solid Waste Groundwater Protection Standard (GWPST).
Values which are BOLD and shaded indicate levels greater than their respective GWPST or 2L Standard.

D = Data reported from a dilution

NS = Not Sampled

J = Analyte detected between the laboratory method detection limit (MDL) and reporting limit (RL)

B = Amount in Prep Blank was great then the method detection limit (MDL).



Table 2 (Cont.)

Historical Groundwater Quality Data
Alternate Source Demonstration Report
Edgecombe County Landfill
Tarboro, North Carolina
S&ME Project No. 1054-07-241

p.2 of 3
APPENDIX T
INORGANIC GWPST/ Sample i
COMPOUNDS | 2L STANDARD | Date Jul-06 Jan-07 | Jun-07 | Jan-08
MW-1A | <0.010 | <0.002 | <0.00115B| 0.0031J
MW-3B <0.010 <0.002 | <0.00115B| <0.0023
MW-4 | <0.010 | <0.002 | 0.00117JB| <0.0023
MW-5 <0.010 <0.002 0.0112B <0.0023
MW-58 NS NS NS NS
CHROMIUM 0.05 MW-SD NS NS NS NS
MW-6 <0.010 <0.002 0.00257)JB <0.0023
MW-7A <0.010 <0.002 0.00197JB <0.0023
MW-9 <0.010 <0.002 | <0.00115B| <0.0023
MW-10 NS NS NS NS
MW-1A <0.010 <0.002 0.00556JB 0.0012]
MW-3B 0.0345 0.0061J 0.0217B 0.026
MW-4 <0.010 <0.002 0.00397JB 0.0017J
MW-5 012 | 00749 | 0a131B | 0.3
. MW-5S NS NS NS NS
VR 0.07 MW-5D NS NS NS NS
MW-6 | <0.010 | <0.002 | 0.00516JB | 0.0066J
MW-7A | <0.010 | <0.002 | 0.00411JB | 0.0052]
MW-9 <0.010 <0.002 0.00352)B <0.0011
MW-10 NS NS NS NS
MW-1A <0.2 <0.0006 | 0.00304] | 0.0054
MW-3B <0.2 <0.0006 | 0.00209] | 0.00055J
MW-4 <02 <0.0006 | 0.00277] | 0.0037
MW-5 <0.2 <0.0006 | 0.00331J | 0.00068]
MW-5S NS NS NS NS
CORREE. ‘ MW-5D NS NS NS NS
MW-6 <0.2 <0.0006 0.00249] 0.0042
MW-7A <0.2 <0.0006 0.00339] <0.0022
MW-9 <0.2 <0.0006 0.00214] <0.00045
MW-10 NS NS NS NS
MW-1A <0.010 <0.002 | <0.00358B| <0.0024
MW-3B <0.010 <0.002 | <0.00358B| <0.0024
MW-4 <0.010 <0.002 | <0.00358B| <0.0024
MW-5 0.0108 <0.002 0.0121B 0.014
MW-58 NS NS NS NS
LEAD 0013 MW-5D NS NS NS NS
MW-6 <0.010 <0.002 | <0.00358B| <0.0024
MW-7A | 0.0127 | <0.002 | 0.0042]B | 0.046
MW-9 | <0.010 | <0.002 | <0.00358B| <0.0024
MW-10 NS NS NS NS
MW-1A <0.05 0.005J 0.022]B <0.0098
MW-3B <0.05 0.007]) 0.0234JB 0.018]
MW-4 <0.05 <0.002 | <0.00474B| <0.0098
MW-5 <0.05 0.0227 0.0403B 0.043
MW-5S NS NS NS NS
RIGKEL ol MW-5D NS NS NS NS
MW-6 <0.05 <0.002 <0.00474 <0.0098
MW-7A <0.05 <0.002 <0.00474 0.018J
MW-9 <0.05 <0.002 <0.00474B| <0.0098
MW-10 NS NS NS NS

Notes:

All values reported in micrograms per liter (mg/L)

2L STANDARD = North Carolina groundwater standards as promulgated by 15A North Carolina Administrative Code, Subchapter 2L.

* Indicates there is currently no 2L Standard. The target analyte was compared to the Solid Waste Groundwater Protection Standard (GWPST).
Values which are BOLD and shaded indicate levels greater than their respective GWPST or 2L Standard

D = Data reported from a dilution

NS = Not Sampled

J = Analyte detected between the laboratory method detection fimit (MDL) and reporting limit (RL)

B = Amount in Prep Blank was great then the method detection limit (MDL).



Table 2 (Cont.)

Historicai Groundwater Quality Data
Alternate Source Demonstration Report
Edgecombe County Landfill
Tarboro, North Carolina
S&ME Project No. 1054-07-241

p.3of3
APPENDIX T
INORGANIC GWPST / Sample’ s i ERl e s
COMPOUNDS 2L STANDARD Date | Jul-06 | Jan-07 | Jun-07 Jan-08
MW-1A <0.02 <0.002 0.00814J 0.0031
MW-3B <0.02 <0.002 0.00858] 0.0014
MW-4 <0.02 <0.002 0.0093] 0.0008J
MW-5 <0.02 <0.002 0.0126 0.00051J
MW-5S NS NS NS NS
SELENIUM 0.05 S e e 5 5
MW-6 <0.02 <0.002 <0.0073 0.00091J
MW-7A <0.02 <0.002 <0.0073 0.0026]
MW-9 <0.02 <0.002 <0.0073 0.00044)
MW-10 NS NS NS NS
MW-1A | <0.0.1 <0.002 | <0.00081B | <0.0025
MW-3B | <0.0.1 <0.002 | <0.00081B | <0.0025
MW-4 <0.0.1 <0.002 | <0.00081B | <0.0025
MW-5 <0.0.1 <0.002 0.00676J 0.0055J
MW-58 NS NS NS NS
SILVER 0.0175 A o i =5 S
MW-6 <0.0.1 <0.002 | <0.00081B | <0.0025
MW-7A | <0.0.1 <0.002 | <0.00081B | <0.0025
MW-9 <0.0.1 <0.002 <0.00081 | <0.0025
MW-10 NS NS NS NS
MW-1A <0.01 [ <0.000044 [ <0.00521 | 0.00035J
MW-3B <0.01 0.000139 | <0.00521 | 0.00036J
MW-4 <0.01 NS <0.00521 ,o‘ooﬂm-;q
MW-5 0.0735 | 0.00006 | 0.005645 | 0.00041F
N MW-5S NS NS NS NS
THALLIUM 0.00028 e e NG NS T
MW-6 <0.01 [ <0.000044 | <0.00521 | 0.00038J
MW-7A <0.01 | <0.000044 [ <0.00521 | 0.00032J
MW-9 <0.01 | <0.000044 | <0.00521 | 0.00031J
MW-10 NS NS NS NS
MW-1A | <0.040 <0.001 | 0.00622JB | 0.0056J |
MW-3B <0.040 | 0.0059J | 0.0089JB | 0.0058J
MW-4 <0.040 <0.001 | 0.00777JB | <0.0029
MW-5 <0.040 <0.001 | 0.00962JB | <0.0029
- MW-58 NS NS NS NS
VANADIUM 0.0035 S N S e i
MW-6 <0.040 <0.001 0.0108JB | <0.0029
MW-7A | <0.040 <0.001 | 0.00556JB | 0.0038J
MW-9 <0.040 <0.001 | 0.00571JB | <0.0029
MW-10 NS NS NS NS
MW-1A <0.05 0.0143 0.0117 0.0096J
MW-3B <0.05 0.0044] 0.0233 0.055
MW-4 <0.05 0.0042J 0.00844] <0.003
MW-5 0.058 0.0171 0.0557 0.058
MW-5S NS NS NS NS
ZINC 105 MW-5D NS NS NS NS
MW-6 <0.05 0.0011J 0.00655J 0.035
MW-7A <0.05 <0.001 <0.00399 <0.015
MW-9 <0.05 <0.001 <0.00399 | 0.0078J
MW-10 NS NS NS NS
Notes:

All values reported in micrograms per liter (mg/L)

2L STANDARD = North Carolina groundwater standards as promulgated by 15A North Carolina Administrative Code, Subchapter 2L.

* Indicates there is currently no 2L Standard. The target analyte was compared to the Solid Waste Groundwater Protection Standard (GWPST).
Values which are BOLD and shaded indicate levels greater than their respective GWPST or 2L Standard.

D = Data reported from a dilution.

NS = Not Sampled

J = Analyte detected between the laboratory method detection limit (MDL) and reporting limit (RL)

B = Amount in Prep Blank was great then the method detection limit (MDL)
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ATTACHMENT A

Alternate Source Demonstration, Laboratory Analytical Results Report



SGS ENVIRONMENTAL SERVICES, INC.

Mr. David Wells

S&ME

3118 Spring Forest Road
Raleigh NC 27616

Report Number: G108-1770

Client Project: Edgecombe County

Dear Mr. Wells:

Enclosed are the results of the analytical services performed under the referenced
project. The samples are certified to meet the requirements of the National
Environmental Laboratory Accreditation Conference Standards. Copies of this report
and supporting data will be retained in our files for a period of five years in the event
they are required for future reference. Any samples submitted to our laboratory will
will be retained for a maximum of thirty (30) days from the date of this report unless
other arrangements are requested.

If there are any questions about the report or the services performed during this project,
please call SGS/Paradigm at (910) 350-1903. We will be happy to answer any questions
or concerns which you may have.

Thank you for using SGS/Paradigm Analytical Labs for your analytical services. We look

forward to working with you again on any additional analytical needs which you may have.

Sincerely,
GR/Paradfpm Analytical Laboratories, Inc.

\AS ) /(%//’_2—_4497
horatory Director aje

atrick Weaver

N.C. CERTIFICATION #481
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SGS ENVIRONMENTAL SERVICES, INC.

List of Reporting Abbreviations
and Data Qualifiers

B = Compound also detected in batch blank

BQL = Below Quantitation Limit (RL or MDL)

DF = Dilution Factor

Dup = Duplicate

D = Detected, but RPD is > 40% between results in dual column method.
E = Estimated concentration, exceeds calibration range.

J = Estimated concentration, below calibration range and above MDL
LCS(D) = Laboratory Control Spike (Duplicate)

MDL = Method Detection Limit

MS(D) = Matrix Spike (Duplicate)

PQL = Practical Quantitation Limit

RL = Reporting Limit

RPD = Relative Percent Difference

mg/kg = milligram per kilogram, ppm, parts per million

ug/kg = micrograms per kilogram, ppb, parts per billion

mg/L = milligram per liter, ppm, parts per million

ug/L = micrograms per liter, ppb, parts per billion

% Rec = Percent Recovery

% soilds = Percent Solids

Special Notes:

1) Metals and mercury samples are digested with a hot block, see the standard

operating procedure document for details.

2) Uncertainty for all reported data is less than or equal to 30 percent.

N.C. CERTIFICATION #481

MI34.030606.3
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SGS ENVIRONMENTAL SERVICES, INC.

Results for Metals

Client Sample ID: BKGD1

Client Project ID:  Edgecombe County
Lab Sample ID: G108-1770-1

Lab Project ID: G108-1770

Batch ID: 8561

Report Basis: Dry

Metals Result SWSL MDL DF
Antimony BQL 0.741 0.419 1
Arsenic 5.76 0.855 0.657 1
Barium 44.3 6.84 0.467 1
geryllium 0.307 0.114 00482 1
Cadmium ~0.645 1.14 0.00839 10
Chromium ) 22.2 0.855 0.291 1
Cobalt 0.836 1.14 0.229 1
Copper 2.66 0.855 0.161 1
Lead 3.65 0.741 0.550 1
Nickel 3.99 3.42 0.391 1
Selenium 1.30 1.14 0.491 1
Silver BQL 0.855 0.0874 1
Thallium 0.152 0.114 0.00948 10
Vanadium 19.0 2.85 0.530 1
Zinc 16.4 1.14 0.343 1
Comments

BQL = Below Quantitation Limits
DF = Dilution Factor

J = Between MDL and RL

B= Amount in Prep Blank > MDL

Units

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

N.C. CERTIFICATION #481

Analyzed By: AEC

Date Collected:

Date Received: 6/30/2007

Matrix:
Solids

Method

60108
6010B
60108
6010B
6020
6010B
6010B
6010B
6010B
6010B
6010B
6010B
6020
6010B
6010B

SOIL
81.26

Date
Analyzed

7/10/2007
7/10/2007
7/10/2007
7/10/2007
71912007+
7/10/2007 -
7/10/2007
7/10/2007
7/10/2007
7/10/2007
7/10/12007
7/10/2007
7/9/2007
7/10/2007
7/10/2007

6/28/2007 12:45

Flags

-

Reviewed By: F
MET_LIMS_§.2.XLS
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SGS ENVIRONMENTAL SERVICES, INC.

Results for Metals

Client Sample ID: BKGD1A

Client Project ID:  Edgecombe County
Lab Sample ID: G108-1770-2

Lab Project ID: G108-1770

Batch ID: 8561

Report Basis: Dry

Metals Result SWSL MDL DF
Antimony BQL 0.679 0.385 1

Arsenic’ 1.17 0.784 0.603 1

Barium 62.7 6.27 0.429 1

Beryllium BQL 0.105 0.0442 1

Cadmiurm i BQL 1.05 0.00769 10
Chromium **° 2.14 0.784 0.267 1

Cobalt BQL 1.05 0.210 1

Copper 3.37 0.784 0.147 1

Lead 1.98 0.679 0.505 1

Nickel 1.56 3.14 0.358 1

Selenium 1.76 1.05 0.450 1

Silver BQL 0.784 0.0802 1

Thallium 0.0355 0.105 0.00870 10
Vanadium 1.60 2.61 0.486 1

Zinc 2.44 1.05 0.315 1

Comments

BQL = Below Quantitation Limits
DF = Dilution Factor

J = Between MDL and RL

B= Amount in Prep Blank > MDL

Units

MG/KG
MGI/KG
MG/KG

- MC/KG

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

N.C. CERTIFICATION #481

Analyzed By: AEC
Date Collected:  6/28/2007 13:30
Date Received: 6/30/2007

Matrix:
Solids

Method

6010B
6010B
6010B
*6010B
- 6020
6010B
6010B
6010B
60108
60108
60108
60108
6020
6010B
6010B

SOIL
8543

Date Flags

Analyzed

7/10/2007
7/10/2007
7/10/2007
7110/2007
7/9/20G7"
7/10/2007
7/10/2007
711012007 B
7/10/2007
7/10/2007 J
7/10/2007
7/10/2007 B
7/9/2007 J
7110/2007  JB
7/10/2007

Reviewed By: M

MET_LIMS' 4 2.XLS
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SGS ENVIRONMENTAL SERVICES, INC.

Results for Metals

Client Sample ID: BKGD2

Client Project ID:  Edgecombe County
Lab Sample ID: G108-1770-3

Lab Project ID: G108-1770

Batch ID: 8561
Report Basis: Dry
Metals Result SWSL MDL
Antimony BQL 0.627 0.355
Arsenic 0.834 0.724 0.557
Barium 1.64 5.79 0.396
- Reryllium ~ BQL - 0.0965 0.0408
Cadmium: BQL . .0.965 0.00710
Chromium 1.81 0.724 0.246
Cobalt BQL 0.965 0.194
Copper 0.600 0.724 0.136
Lead 2.39 0.627 0.466
Nickel 0.455 2.90 0.331
Selenium 1.50 0.965 0.416
Silver BQL 0.724 0.0740
Thallium 0.0154 0.0965 0.00803
Vanadium 3.81 2.41 0.449
Zinc 1.15 0.965 0.290
Comments

BQL = Below Quantitation Limits
DF = Dilution Factor

J = Between MDL and RL

B= Amount in Prep Blank > MDL

DF

Units

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

N.C. CERTIFICATION #481

Analyzed By: AEC

Date Collected:

Date Received: 6/30/2007

Matrix:
Solids

Method

6010B
60108B
6010B
6010B-
6020
6010B
6010B
60108
6010B
6010B
6010B
6010B
6020
6010B
6010B

SOIL
86.35

Date
Analyzed

7/10/2007
7110/2007
711012007
7101607
7/9/12607
7/10/2007
7/10/2007
7/10/2007
7/10/2007
7/10/2007
7/10/2007
7/10/2007
7/8/2007
7/10/2007
7/10/2007

Reviewed By:

MET_LII

6/28/2007 13:45

Flags

_42.XLS
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Client Sample ID:
Client Project ID:
Lab Sample ID:
Lab Project ID:

Batch ID:
Report Basis:

Metals

Antimony
Arsenic
Barium
Beryllium ~

. Cadmium

Chromium -
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Comments

BQL = Below Quantitation Limits

DF = Dilution Factor

J = Between MDL and RL

B= Amount in Prep Blank > MDL

SGS ENVIRONMENTAL SERVICES, INC.

BKGD2A
Edgecombe County
G108-1770-4
G108-1770
8561
Dry
Result SWSL
BQL 0.851
12.6 0.982
24.0 7.86
RCL 0.131
45,3367 1.31
32.0 0.982
15.4 131
16.8 0.982
20.1 0.851
19.3 3.93
1.70 1.31
BQL 0.982
0.327 0.131
25.5 3.27
26.6 1.31

Results for Metals

MDL

0.482
0.755
0.537
0.0554
0.00964
0.334
0.263
0.185
0.632
0.449
0.564
0.100
0.0109
0.609
0.394

DF

P O G T

10

P W N W N U W

10

Units

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

N.C. CERTIFICATION #481

Analyzed By: AEC
Date Collected:  6/28/2007 13:50
Date Received: 6/30/2007

Matrix:
Solids

Method

60108
60108
6010B
5010
6020
6010B
6010B
6010B
60108
60108
6010B
6010B
6020
60108
60108

SOIL
63.65

Date Flags

Analyzed

7/10/2007
7/10/2007
7/10/2007
7/10/2007
71912007 J
7/10/2007
7/10/2007
7/10/2007 B
7/10/2007
7/10/2007
7/10/2007
7/10/2007 B
7/9/2007
7/10/2007 B
7/10/2007

Reviewed By:
MET_LIMY 42 XLS
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Client Sample ID:
Client Project ID:
Lab Sample ID:
Lab Project ID:

Batch ID:
Report Basis:

Metals

Antimony
Arsenic
Barium
Baryllium -
Cadmium.-
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Comments

BQL = Below Quantitation Limits

DF = Dilution Factor

J = Between MDL and RL

B= Amount in Prep Blank > MDL

SGS ENVIRONMENTAL SERVICES, INC.

BKGD3A

Edgecombe County

G108-1770-6

G108-1770

8561

Dry

Result SWSL
BQL 0.680
1.46 0.784
5.93 6.27
3QL 3.105
BQL 1.05
8.37 0.784
BQL 1.056
1.26 0.784
6.75 0.680
1.14 3.14
1.35 1.05
BQL 0.784
0.0554 0.105

8.19 2.61
3.02 1.056

Results for Metals

MDL

0.385
0.603
0.42¢
0.0442
0.00770
. 0.267
0.210
0.147
0.505
0.359
0.451
0.0802
0.00870
0.486
0.315

DF

Units

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

N.C. CERTIFICATION #481

Analyzed By: AEC
Date Collected:  6/28/2007 14:45
Date Received: 6/30/2007

Matrix:
Solids

Method

6010B
6010B
60108
50108
6020
6010B
6010B
6010B
6010B
6010B
6010B
6010B
6020
60108
60108

SOIL
83.89

Date Flags

Analyzed

7/10/2007
7/10/2007
7/10/2007 J
7/10/2007
7/9/2007
7/10/2007
7/10/2007
7/10/2007 B
7/10/2007
7/10/2007 J
7/10/2007
7/10/2007 B
71912007 J
7/10/2007 B
7/10/2007

Reviewed By:

MET_LIM§/4 2. XLS
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SGS ENVIRONMENTAL SERVICES, INC.

Results for Metals

Client Sample ID: BKGD4A

Client Project ID:  Edgecombe County
Lab Sample ID: G108-1770-8

Lab Project ID: G108-1770

Batch ID: 8561

Report Basis: Dry

Metals Result SWSL MDL DF
Antimony BQL 0.838 0.475 1
Arsenic 2.90 0.567 0.744 1
Barium 18.8 7.74 0.529 1
Reryllium 0.511 0129 .- 0.0546 1
Cadmium ... . BQL 1.29 0.00949 . 10
Chromium 170 0.967 770,329 1
Cobalt BQL 1.29 0.259 1
Copper 2.51 0.967 0.182 1
Lead 10.4 0.838 0.623 1
Nickel 1.50 3.87 0.442 1
Selenium 1.21 1.29 0.556 1
Silver BQL 0.967 0.0989 1
Thallium 0.0709 0.129 0.0107 10
Vanadium 18.3 3.22 0.600 1
Zinc 6.73 1.29 0.388 1
Comments

BQL = Below Quantitation Limits
DF = Dilution Factor

J = Between MDL and RL

B= Amount in Prep Blank > MDL

Units

MG/KG
MG/KG
MG/KG
MG/KG

-MG/KG

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

N.C. CERTIFICATION #481

Analyzed By: AEC

Date Collected:

Date Received: 6/30/2007

Matrix:
Solids

Method

6010B
60108
60108
60108
6020
60108
60108
60108
60108
6010B
60108
6010B
8020
6010B
60108

SOIL
74.56

Date
Analyzed

7/10/2007
711072007
7/10/2007
7/10/2007
71512007
7/10/2007
7/10/2007
7/10/2007
7/10/2007
7/10/2007
7/10/2007
7/10/2007
7/9/2007
7/10/2007
7/10/2007

Reviewed By:

MET_LI

6/28/2007 15:40

Flags

@

[0 IS o o LSS

_42XLS
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SGS ENVIRONMENTAL SERVICES, INC.

Results for Metals

Client Sample ID: BKGD5A

Client Project ID:  Edgecombe County
Lab Sample ID: G108-1770-10

Lab Project ID: G108-1770

Batch ID: 8561

Report Basis: Dry

Metals Result SWSL MDL DF
Antimony BQL 0.765 0.433 1

Arsenic 2.92 0.882 0.679 1

Barium 8.45 7.06 0.482 1

Beryllium .. 0182 C.118 . .. 0.0408 v 1

Cadmium BQL 1.18 £.00866 10
Chromium 5.40 0.882 0.300 1

Cobalt BQL 1.18 0.236 1

Copper 2.00 0.882 0.166 1

Lead 5.43 0.765 0.568 1

Nickel 0.652 3.53 0.403 1

Selenium 1.94 1.18 0.507 1

Silver BQL 0.882 0.0902 1

Thallium 0.0129 0.118 0.00979 10
Vanadium 171 2.94 0.547 1

Zinc 3.38 1.18 0.354 1

Comments

BQL = Below Quantitation Limits
DF = Dilution Factor

J = Between MDL and RL

B= Amount in Prep Blank > MDL

Units

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

N.C. CERTIFICATION #481

Analyzed By: AEC
Date Collected:  6/28/2007 15:50
Date Received: 6/30/2007

Matrix:
Solids

Method

60108
60108
60108
6010B
6020
6010B
60108
60108
6010B
6010B
60108
6010B
6020
6010B
6010B

SOIL
78.72

Date Flags

Analyzed

7/10/2007
7/10/2007
7/10/2007
7/10i2007
719/2007
7i10/2007
7/10/12007
7/10/12007 B
7/10/2007
7/10/2007 J
7/10/2007
7/10/2007 B
71912007 J
7/10/2007 B
7/10/2007

Reviewed By:

MET_LIMg/4.2.XLS

90of 13



Client Sample ID:
Client Project ID:
Lab Sample ID:
Lab Project ID:

Batch ID:
Report Basis:

Metals

Antimony
Arsenic
Barium
Beryllium
Cadmiuin
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Comments

BQL = Below Quantitation Limits

DF = Dilution Factor

Lab Blank

pb8561

8561
Dry

Result

BQL
BQL
BQL
BQL
BQL
BQL
BQL
0.305
BQL
BQL
BQL
0.183
BQL
0.825
BQL

J = Between MDL and RL

B= Amount in Prep Blank > MDL

SGS ENVIRONMENTAL SERVICES, INC.

SWSL

0.650
0.750
6.00

'0.100

1.00
0.750
1.00
0.750
0.650
3.00
1.00
0.750
0.100
2.50
1.00

Results for Metals

MDL

0.368
0.577
0.410
0.0423
0.00736
0.255
0.201
0.141
0.483
0.343
0.431
0.0767
0.00832
0.465
0.301

PN W (U N Wt G Y

DF

P S G T 3

=%
o

1
1

Units

MG/KG
MG/KG
MG/KC
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

N.C. CERTIFICATION #481

Analyzed By: PSW
Date Collected:
Date Received:

Matrix: SOIL
Solids 100.00
Method Date Flags
Analyzed
6010B 71412007
6010B 7/10/12007
6010B 7/4/2007
6010B 7/10/2007
6020 7/9/2007
6010B 71412007
6010B 7/10/2007
6010B 7/10/2007  JB
6010B 7/10/2007
6010B 7/10/2007
6010B 7/4/2007
6010B 71412007 JB
6020 7/9/2007
6010B 7/4/2007 JB
6010B 7/14/2007
Reviewed By:

MET_UMS [ 2XLS
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SGS ENVIRONMENTAL SERVICES, INC.

METALS Results for LCS/LCD

ICP Batch: 8561 Matrix: SOIL
HG Batch: Units: MG/KG
Other:
Limit
TRUE LCS LCS LCD LCD Lower | Upper | RPD RPD
Analyte| Value %REC %REC Limit
Antimony| 4.00 3.47 86.8 3.36 84.0 80 120 3.22 20
Arsenic| 4.00 3.7 92.5 3.79 94.7 80 120 2.40 20
Barium| 20.0 18.7 93.5 18.1 90.5 80 120 3.26 20
Beryllium| 4.00 3.84 96.0 3.62 90.5 80 120 5.90 20
Cadmium| <.00 4.12 103 4.06 102 80 120 1.47 20
Chromium| 4 0C 3.79 94.7 3.66 91.0 80 120 3.49 20
Cobalt| 4.00* 3.76 93.8 3.87 96.8 80 120 3.15 20
Copper| -4.00 3.97 99.3 4.07 102 80 120 249 20
Lead| 4.00 3.77 94.3 3.76 94.0 80 120 0.266 20
Nickel| 4.00 3.78 94.5 3.91 97.8 80 120 3.38 20
Selenium| 4.00 3.36 84.0 3.27 81.8 80 120 2.71 20
Silver| 4.00 3.77 94.3 3.84 96.0 80 120 1.84 20
Thallium| 4.00 3.94 98.5 4.00 100 80 120 1.51 20
Vanadium| 4.00 3.73 93.3 3.60 90.0 80 120 3.55 20
Zinc| 4.00 3.55 88.8 3.41 85.3 80 120 4.02 20
Comments

*=Qut of Limits
NA = Not applicable, due to sample concentration greater than three times spike concentration

N.C. CERTIFICATION #481

Reviewed By

11 0f 13



SGS ENVIRONMENTAL SERVICES, INC.

MS/MSD Results for METALS

Lab ID: G197-143-28 Analyzed By: PSW
MS Lab ID: G197-143-28 Matrix: Soil
MSD Lab ID: G197-143-28 Units: MG/KG
ICP Batch: 8561 Solids: 61.12
HG Batch:
Other:
Limit
Sample SA MS MS SA MSD MSD Lower | Upper| RPD RPD
Analyte| Result MS Result | %REC MSD Result | %REC Limit
Antimony| BQL 58.4 38.7 66.2 |[*| 59.5 32.7 550 |*| 75 125 16.8 20
Arsenic| BQL 58.4 57.6 98.6 59.5 58.1 97.6 75 125 | 0.864 20
Barium 271 292 396 428 |*| 297 511 80.8 75 125 254 [*| 20
Beryllium| 0.604 | 658.4 52.7 89.2 59.5 50.0 83.0 75 125 5.26 20
Cadmium| BQL 58.4 60.8 104 59.5 611 | 103 75 125 | 0.492 20
Chromium 10.6 58.4 57.9 80.9 59.5 55.6 75.6 75 125 4.05 20
Cobalt] 1.83 58.4 61.3 102 59.5 60.8 99.1 75 125 | 0.819 20
Copper| BQL 58.4 81.0 139 |[*| 59.5 95.8 161 * 75 125 16.7 20
Lead 12.4 58.4 64.8 89.7 59.5 711 98.7 75 125 9.27 20
Nickel| BQL 58.4 61.3 105 59.5 61.7 104 75 125 | 0.650 20
Selenium| BQL 58.4 46.4 79.4 59.5 44.5 748 |*| 75 125 4.18 20
Silver| BQL 58.4 42.3 724 |*| 59.5 40.0 67.2 |*| 75 125 5.59 20
Thallium| BQL 58.4 58.9 101 59.5 60.1 101 75 125 2.02 20
Vanadium| 8.17 58.4 57.2 83.9 59.5 55.6 79.7 75 125 2.84 20
Zinc| 482 58.4 77.4 50.0 |*| 59.5 90.8 716 |*| 75 125 15.9 20

Comments
*=Qut of Limits
NA = Not applicable, due to sample concentration greater than three times spike concentration

Reviewed By:

N.C. CERTIFICATION #481 12 0of 13



18¥# NOILYOI4ILY3D "O'N

cLiogl

CHAIN OF CUSTODY RECORD o Neonvide

* Alaska * Hawaii
2 = * Ohio * Maryland
SGS Environmental Services Inc. e Gipay W5 B
+ West Virginia

Cwsmen 0758

3 e
CLIENT: 4 SGS Reference:
q-\CONTACT's NlE ‘t}\lc o G /O& -j77 O PAGE_I*OF
- DAND WELLS  PHoNENo(QIQ) 8%5 - D660 7
PROJECT: ENNGECTMBE COUNTY SITEPWSIDS No | e S‘zﬁms < .
REPORTSTO: py 11 > vJELLS EMAIL: Ty WELLSEOME INC.COMY (C) . Reaures Q‘\:) I~ I
FAXNOA( QD) 16 - 58 ': o 3 3\) \),L\
INVOICE TO: QUOTE # ;I\ GS;B g Q ~
P.O. NUMBER g /\I
SAMPLE IDENTIFICATION TIME MATRIX g i é
REMARKS
R | 1S | S | | & g
BEoD |A | | 132° 3
RLD 9 1395
RECD A | 3P
RLED |4 30 HoLD> -
RO D 2A 1HYS 2
BeGD ¢ (520 HOUD 0
REGD YA 1’40 e —etE— AL ;
PLoD D 5% 1 HoWD I°
5 SA \ D5° § | v v ‘

borred
Collected/Relinquished By:(1) Date Time Regeived By: Date | Time Shipping Carrier: Samples Received Cold? (Circle) YES NO
< o0 ,
‘/W 7#!}9’ %ﬁ? )6 ﬁ,n,u.///é—p v /5 Shipping Ticket No: Temperature [C: Z‘Cl i
Relinquished Bys.2y” {s#71" ¢ « Date Time Received By: - a Time

/ﬁ cf [ INTACT BROKEN ABSENT

- ,Z/ // 67/(9?0 / ‘ : Special Deliverable Requirements: Chain of Custody Seal: (Circle)
T e K02 || AachAb
_RALﬁ// \ e L bj(«mw]&

elinquished By: (3) Date Time Received By: U Date’ | Time Special Instructions:
Relinquished By: (4) Date Time Received By: Date Time Requested Turnaround Time:
0 RUSH O STD
Date Needed
vy s
0200 W. Potter Drive  Anchorage, AK 99518 Tel: (907) 562-2343 Fax (807) 561-5301

01270 Greenbrier Street  Charleston, WV 25311 Tel- (304) 346-0725 Fax (304) 345-0761 White - Retained by Lab
0 5500 Business Drive  Wilmington, NC 28405  Tel: (910) 350-1903 Fax: (910) 350-1557 Yellow - Relumea with Report

Pink - Retained by Sampler



