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1.0 Introduction 

The Halifax County Landfill, operating under Solid Waste Permit #42-04, is required to submit 

semi-annual ground water monitoring reports (15A NCAC 13B .0544) for assessment monitoring. 

This report presents the results from the semi-annual monitoring event conducted August 23-25, 

2011.   

 

The Halifax County Landfill is currently accepting C&D waste over the closed municipal solid waste 

(MSW) landfill. In December 1997 the landfill stopped accepting MSW; and is currently transferring 

off-site to a lined landfill.  The old landfill was closed per Solid Waste Regulations and the 

certification report was submitted to the Solid Waste Section (SWS) in September 1998.  In 2007 the 

landfill was assessed to determine if groundwater issues warranted a remediation plan.  The 

Corrective Action Plan (CAP) was approved June 8, 2009.  Section 7.0 of this report is an update 

regarding the current corrective action situation for this facility. 

 

This report includes a field procedure summary, laboratory analyses, statistical analyses and ground 

water characterization.  Summary tables and graphs, laboratory analytical reports and statistical 

results are also provided. 

 

2.0 Site Hydrogeology 

According to the 1985 North Carolina Geological Map and Ground Water in the Halifax Area, 

North Carolina (Dept. of Conservation and Development Bulletin #51, 1946) the landfill is situated 

on the eastern edge of the Eastern Piedmont Physiographic Province; slightly west of the Coastal 

Plain overlap.  Generally, Western Halifax County is underlain by felsic to intermediate, crystalline 

igneous and metamorphic rocks of early to late Paleozoic age.  Eastern Piedmont rocks generally 

exhibit a northeastern strike and locally dip gently eastward due to regional metamorphism and 

folding that produced a broad plunging anticline.  The area was simultaneously intruded by a number 

of felsic (granite) plutons.  The granitic pluton underlying the landfill is the Butterwood Creek 

intrusion.  

 

Ground water depths generally range from near surface level in the lowland areas along Brewer’s 

Creek and its tributary up to 45 ft. below grade along the ridge east of the landfill.  Ground water at 

the site flows generally west towards Brewer’s Creek and its tributary.  There are minor seasonal 

variations in the flow pattern, but overall flow direction is consistent.  

 

3.0 Sampling Locations 

The sampling event performed by Environment 1, Inc. utilized the ground water monitoring network 

that includes thirteen wells (MW-1, MW-2A, MW-2AD, MW-3AS, MW-3D, MW-6D, MW-7D, 

MW-15R, MW-16A, MW-17, MW-18S,  G-13 and G-13D) located around the landfill perimeter and 

three surface water sampling points  (SW-1, SW-2 and SW-3) up and downstream of the landfill.  

Trip and Equipment Blanks were also analyzed for quality control.     
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Figure 1 illustrates sampling locations.  Boring logs for the groundwater monitoring wells are 

included in Appendix A. 

 

4.0 Sampling Procedures 

Sampling methods followed the protocol outlined in the North Carolina Water Quality Monitoring 

Guidance Document for Solid Waste Facilities (DENR, DWM) and the approved site Water Quality 

Monitoring Plan
1
.  Each well was gauged to determine ground water depth and then purged three to 

five well volumes or until dry.  Field measurements for pH, specific conductivity and temperature 

were recorded at each well.  Water table elevations and field parameter results are included in Tables 

1 and 2, respectively. 

 

Samples were collected by Environment 1 personnel in laboratory prepared containers for the 

specified analytical procedures.  Ground water samples were properly preserved, placed on ice and 

transported to the laboratory facility within the specified hold times for each analysis. 

 

5.0 Field & Laboratory Results 

5.1 Field Results 

The parameters of temperature, pH, and specific conductance were measured in the field at the time 

of sampling via direct read instruments.  The field parameter results are summarized in Table 2 and 

have remained consistent with previously reported sampling events.   

5.2 Laboratory Analysis 

Samples were transported to Environment 1, Inc., a North Carolina certified laboratory (NC 

Wastewater ID #10).  Laboratory analysis included metals via EPA Test Method 200.8, Appendix II 

Volatile Organic Compounds (VOCs) via EPA Test Method 8260B, pesticides and PCBs via EPA 

Test Method 8081B and 8151A, semi-volatile organics via EPA Test Method 8270C.  Mercury was 

analyzed via Test Method 245.1 on wells MW-15R, MW-16A and MW17.  The following  

designated wells (MW-2A, MW-2AD, MW-3D, MW-3AS, MW-6D, MW-17, MW-18S and G-13) 

were also analyzed for MNA and indicator parameters by Solid Waste Section approved methods as 

reported on the laboratory report included in Appendix B and summarized in Table 5. Parameters 

were reported to the established Solid Waste Section Reporting Limits (SWSLs).   

5.3 Laboratory Results 

Analytical results were compared to the NC DWM Solid Waste Section Quantitation Limits 

(SWSLs) and 15A NCAC 2L.0200 (2LStandard). 

 

                                                 

1  Water Quality Monitoring Plan, Halifax County Landfill, Richardson Smith Gardner & Associates, May 2009. 



 
 

Ground Water Monitoring Report – Fall 2011 Richardson Smith Gardner and Associates, Inc. 

Halifax County Landfill Page 3 

 

5.3.1 Inorganic Constituents 

Four inorganic constituents barium (MW-2A, MW-2AD and MW-6D), iron (MW-2A, MW-

2AD, MW-3AS, MW-6D, MW-17, MW-18S and G-13), mercury (MW-15r and MW-16A),  and 

zinc (MW-17, G-13 and G-13D) were detected above their respective SWSL standards.  One 

inorganic constituent was detected above the 2L or GWP Standard:  

 iron (MW-2A, MW-2AD, MW-3AS, MW-6D, MW-17, MW-18S and G-13). 

The remaining inorganic constituents were either below the 2L/GWP standard or were “J-

values” which were detected below the SWSL. 

 

No inorganic constituents were detected in the surface water samples above their 2B 

Standards.    

5.3.2 Organic Constituents 

The following constituents: 1,1-dichloroethane, 1,4-dichlorobenzene, bis(2-ethylhexyl)phthalate, 

dichlorofluoromethane, cis-1,2–dichloroethene, benzene, chlorobenzene, methylene chloride, 

tetrachloroethene, trichloroethene and vinyl chloride were detected above their respective SWSL. 

The following constituents were found at concentrations above their respective 2L Standards: 

 

 Benzene (MW-6D & MW-16A); 

 1,1-Dichloroethane (MW-2AD, MW-3AS, MW-3D, MW-15R & MW-16A); 

 Bis(2-ethylhexyl)phthalate (MW-15R); 

 Tetrachloroethene (MW-3D, MW-15R, MW-16A & MW-17); 

 Trichloroethene (MW-16A); and 

 Vinyl Chloride (MW-2A, MW-2AD, MW-3AS & MW-16A). 

 

Constituent concentrations reported between the MDL and MRL are estimated values and are 

denoted with a “J” qualifier.  Inorganic and Organic detections are provided on Tables 3 & 4, 

respectively.  Time versus concentration graphs are included in Appendix C. 

 

6.0 Ground Water Characterization 

A potentiometric surface map was prepared from ground water elevation data for this sampling 

event.  The data indicates that ground water is flowing generally to the west towards Brewer’s 

Creek.  This is consistent with ground water flow patterns previously reported for the site. The 

potentiometric surface map is attached as Figure 1. 

 

Ground water flow velocities during the sampling event were calculated for several monitoring 

wells using the equation:  V = KI/n  
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where: K = hydraulic conductivity 

I = ground water gradient 

n = porosity 

  

Ground water flow velocities ranged from 0.043 ft/day (MW-16a) to 0.156 ft/day (MW-2a). 

These calculated flow velocities are included in Table 1. 

 

7.0 Corrective Action Update 

The Halifax County Landfill is currently operating under a Corrective Action Plan
2
 approved June 8, 

2009.  The CAP prescribed Monitored Natural Attenuation (MNA) with an active landfill gas (LFG) 

blower system.  In accordance with SWS regulation regarding MNA baseline sampling wells MW-

2A, MW-2AD, MW-3D, MW-3AS, MW-6D, MW-17, MW-18S and G-13 were analyzed for the 

SWS MNA indicator parameter list in accordance with the CAP.  MNA sampling has been 

conducted semi-annually since the August 2009 event.  MNA indicator results from this event are 

summarized in Table 5, and will be utilized for future site geochemistry and remedial strategy 

evaluation.   

 

An approximately 350 foot long passive trench, used to vent LFG, is located between the landfill 

and MW-15R.  Four passive vents are associated with this trench; two of which were utilized for 

the blower assisted solar flares installed in August 2010.   

 

8.0 Conclusions 

In general, the detected VOC constituent concentrations in groundwater have slightly decreased.  

More “j-qualified” metals were reported but this slight increase is more likely due to sample 

trybidity.  Detection levels of metals and VOCs in MW-16A continue to fluctuate.  The next 

groundwater monitoring event is scheduled for February 2012.  A groundwater monitoring report 

will be submitted to NCDENR after receipt of analytical data and completion of statistical analyses. 

 

                                                 

2 Corrective Action Plan Halifax County Landfill, Richardson Smith Gardner & Associates, May 2009. 
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By: MG
Date: 11/30/2011

Monitoring TOC Depth to Water Table Hydraulic Assumed Hydraulic Ground Water
Location Elevation Water Elevation Conductivity Porosity Gradient Velocity

(ft) (ft) (ft) (ft/day) (ft/ft) (ft/day)
MW-1 -- 36.02 -- -- -- -- --
MW-2A 246.43 5.02 241.41 1.835 0.2 0.017 0.156
MW-2AD 245.65 4.78 240.87 -- -- -- --
MW-3AS -- 8.64 -- -- -- -- --
MW-3D 251.73 7.99 243.74 -- -- -- --
MW-6D 253.22 13.05 240.17 -- -- -- --
MW-7D 249.09 4.64 244.45 -- -- -- --
MW-15R 299.78 33.45 266.33 -- 0.2 -- --
MW-16A 271.46 9.16 262.30 0.057 0.2 0.152 0.043
MW-17 247.75 4.22 243.53 -- -- -- --
MW-18S 244.52 4.54 239.98 -- -- -- --
BP-3 315.39 32.40 282.99 -- -- -- --
BP-9 303.48 33.85 269.63 -- -- -- --
G-13 -- 12.83 -- -- -- -- --
G13D -- 12.88 -- -- -- -- --

MW-1 is not used in the ground water characterization calculations due to its remote location from the landfill
Hydraulic Conductivity data from slug tests performed by G.N. Richardson and Associates in 1997.
Porosity values assumed from Groundwater & Wells (Driscoll)
Velocity Calculated from V=K*I/n

V = velocity
K = Hydraulic Conductivity
I = Gradient
n = Porosity

Deep wells not used in velocity calculations

Halifax County Closed Landfill
Ground Water Elevations & Velocities

August 24 & 25, 2011

Table 1

Richardson Smith Gardner and Associates, Inc.



By: MG

Date: 11/30/2011

Monitoring pH Specific Temperature static water
Location Conductivity level

(std units) (umhos/cm) (degrees C) (feet)
MW-1 5.2 37 18 36.02

MW-2A 6.07 237 21.43 5.02
MW-2AD 6.13 427 16.85 4.78
MW-3AS 6.4 378 20.2 8.64
MW-3D 5.82 166 18.25 7.99
MW-6D 5.7 533 16.21 13.05
MW-7D 5.5 41 20 4.64

MW-15R 4.6 62 19 33.45
MW-16A 5.4 130 19 9.16
MW-17 5.76 142 19.8 4.22

MW-18S 6.58 221 16 4.54
G-13 5.67 127 17.82 12.83
G13D 5.7 71 17.00 12.88
SW-1 6.7 83 23 -
SW-2 6.5 188 24 -
SW-3 6.2 871 21 -

Note: Field data collected by Environment 1 personnel.

Table 2
Halifax County Closed Landfill

Field Parameters
August 24 & 25, 2011

Richardson Smith Gardner and Associates, Inc.



By: MG
Date: 12/1/2011

Monitoring SWSL 2L or GWP 2B MW-1 MW-2A MW-2AD MW-3AS MW-3D MW-6D MW-7D MW-15R MW-16A MW-17 MW-18S G-13 G-13D SW-1 SW-2 SW-3

Location Standard Standard

Antimony 6 1 § 640 0.25 J ND ND 0.24 J ND ND ND ND ND ND ND ND ND ND ND ND
Arsenic 10 10 10 0.258 J 2.4 J 2.1 J 2.0 J ND 0.21 J 0.20 J 0.21 J 0.26 J ND 3.5 J 1.3 J ND 2.1 J 1.0 J 0.83 J
Barium 100 700 2000000 36.1 J 109 111 33.3 J 56.8 529 59.6 J 62.6 J 83.7 J 64.7 J 84.1 J 53.9 J 41.6 J 46.9 J 56.4 J 42.6 J
Beryllium 1 4 § 6.5 0.30 J 0.40 J 0.11 J 0.12 J 0.14 J 0.36 J 0.25 J 0.17 J 0.47 J 0.81 J 0.21 J 1 0.22 J 0.08 J ND 1
Cadmium 1 2 2 0.08 J 0.09 J 0.07 J 0.09 J 0.05 J 0.14 J 0.29 J 0.40 J 0.20 J 0.14 J 0.08 J 0.10 J 0.07 J 0.05 J ND 0.47 J
Cobalt 10 1 § 270 1.2 J 4.7 J 7.4 J 3.2 J 0.04 J 3.8 J 0.43 J 0.44 J 0.67 J 0.97 J 5.6 J 2.3 J 0.13 J 1.5 J 0.59 J 1.7 J

Copper 10 1000 7 2.3 J 0.61 J 0.67 J 0.82 J 0.73 J 0.90 J 1.1 J 1.6 J 0.53 J 1.9 J 1.1 J 1.3 J 2.5 J 1.2 J 0.33 J 0.70 J

Chromium, total 10 10 50 0.41 J 0.37 J ND 0.11 J ND ND ND ND ND 0.66 J 0.75 J 0.26 J ND 0.54 J ND ND

Iron 300 300 1000 NS 26225 3686 72450 96 J 796 NS NS NS 45140 26950 5104 272 J NS NS NS

Lead 10 15 25 1.4 J 0.46 J 0.09 J 0.63 J 0.04 J 0.05 J 1.7 J 0.20 J 0.26 J 3.4 J 1.1 J 1.8 J 0.20 J 1.2 J 0.14 J 0.16 J

Mercury 0.2 1 0.012 NS ND ND ND ND ND ND 0.30 0.22 ND ND NS NS NS NS NS

Nickel 50 100 88 0.55 J 0.48 J 1.1 J 0.35 J 0.43 J 1.6 J 0.20 J 0.16 J 0.17 J 1.2 J 1.4 J 0.93 J 0.53 J 0.68 J 0.74 J 1.6 J
Selenium 10 20 5 ND ND ND ND ND 0.37 J ND ND ND ND ND ND ND ND 0.50 J 3.4 J
Silver 10 20 0.06 ND ND 0.05 J 0.04 J ND ND ND ND ND ND ND ND ND ND ND ND
Thallium 5.5 0.28 § 0.47 0.09 J 0.10 J 0.20 J 0.05 J 0.06 J 0.04 J 0.07 J 0.18 J ND 0.06 J 0.04 J 0.05 J ND 0.04 J ND ND
Tin 100 2000 § NE NS 0.22 J 0.27 J 0.33 J 0.20 J 0.32 J 0.50 J 0.29 J 0.49 J 0.52 J 0.46 J NS NS NS NS NS
Vanadium 25 0.3 § NE 1.8 J 3.0 J 0.66 J 1.5 J 0.64 J 0.32 J 1.5 J 0.33 J 0.75 J 4.4 J 4.4 J 4.1 J 0.62 J 6.5 J 1.2 J 2.7 J
Zinc 10 1000 50 7.1 J 7.0 J 3.1 J 6.7 J 3.7 J 7.2 J 9.0 J 2.9 J 6.8 J 17 6.4 J 11 11 7.7 J 2.0 J 24

SWSL - Solid Waste Section Quantitation Limits
2L - Groundwater Standards (15A NCAC 2L 0200)

GWP - Groundwater Protection Standards (noted by §)
2B - NCAC 2B Standard for Class C waters

MDL - Method Detection Limit
Shading - Detection above 2L standard or GWP standard

Bold Letters - Constituents detected above SWSL
J - Detected between MDL and SWSL limit

ND - Not detected at or above MDL

Table 3
Halifax County Closed Landfill

Detected Inorganic Constituents
August 24 & 25, 2011

Richardson Smith Gardner and Associates, Inc.



By: MG

Date: 12/1/2011

Monitoring SWSL 2L 2B MW-2A MW-2AD MW-3AS MW-3D MW-6D MW-15R MW-16A MW-17 MW-18S SW-1
Location Standard Standard
Benzene 1 1 NA ND ND 0.60 J 0.40 J 1.6 ND 2.1 ND ND ND
1,1-Dichloroethane 5 6 NA 0.80 J 6.6 6.4 7.6 ND 7.0 11.5 4.8 J 0.40 J ND
1,1-Dichloroethene 5 7 NA ND 0.20 J 0.30 J 0.20 J ND ND 0.40 J 0.20 J ND ND
1,2- Dichlorobenzene 5 20 NA ND ND ND ND ND ND 0.80 J ND ND ND
1,2-Dichloroethane 1 0.4 NA ND ND ND ND ND 0.60 J ND ND ND ND
1,2- Dichloropropane 1 0.6 NA ND ND 0.30 J ND ND ND 0.30 J ND ND ND
1,4-Dichlorobenzene 1 6 NA ND 0.40 J 0.50 J ND 1.7 ND 1.2 ND ND ND
Bis (2-Ethylhexyl) Phthalate 15 3 NA ND ND ND ND ND 23.0 ND ND ND ND
Dichlorodifluoromethane 5 1000 NA ND ND ND 1.1 J ND ND 10.0 1.7 J ND ND
Cis-1,2-Dichlorethene 5 70 NA 0.30 J 9.4 9.3 6.0 ND 3.5 J 26.4 2.8 J ND ND
Chlorobenzene 3 50 NA ND 1.4 J 0.60 J ND 7.0 ND 0.90 J ND ND ND
Chloroethane 10 3000 NA ND 0.70 J 0.60 J ND 0.70 J ND 0.70 J ND ND ND
Methylene chloride 1 5 NA ND ND ND ND ND 4.2 3.1 ND ND ND
Tetrachloroethene 1 0.7 NA ND ND ND 1.2 ND 2.6 53.1 1.5 ND ND
Trans-1,2 Dichloroethene 5 100 NA ND ND ND ND ND ND 0.50 J ND ND ND
Trichlorofluoromethane 1 2000 NA ND ND ND ND ND ND 0.70 J ND ND ND
Trichloroethene 1 3 NA ND 1.3 1.90 1.2 ND 2.0 20.6 1.4 ND ND
Toluene 1 600 11 ND ND ND ND ND ND ND ND ND 0.30 J
Vinyl Chloride 1 0.03 NA 1.2 2.1 2.1 ND ND ND 0.70 J ND ND ND
Xylenes 5 500 NA ND ND ND ND ND ND 0.70 J ND ND ND

SWSL - Solid Waste Section Quantitation Limits .
2L - Groundwater Standards (15A NCAC 2L 0200)

GWP - Groundwater Protection Standards (noted by §)
2B - NCAC 2B Standard for Class C waters

MDL - Method Detection Limit

Shading - Detection above 2L standard or GWP standard

Bold Letters - Constituents detected above SWSL

J - Detected between MDL and SWSL limit
ND - Not detected at or above MDL

Table 4
Halifax County Closed Landfill
Detected  Organic Constituents

August 24 & 25, 2011

Richardson Smith Gardner and Associates, Inc.



By: MG
Date: 12/1/2011

MDL* SWSL MW-2A MW-2AD MW-3AS MW-3D MW-6D MW-17 MW-18S G-13

BOD, ug/l 2000 NE <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000
COD, ug/l 20000 NE 26000 <20000 27000 <20000 <20000 <20000 <20000 <20000
Nitrate Nitrogen as N, ug/l 30 10000 50 J <30 <30 80 J <30 110 J 80 J 140 J
Total Organic Carbon, ug/l 300 NE 8540 1000 3120 <300 1820 <300 5020 1400
Total Alkalinity, ug/l 1000 NE 101000 242000 159000 64000 234000 59000 96000 47000
Chloride, ug/l 5000 NE 5000 5000 7000 7000 22000 6000 8000 10000
Sulfate, ug/l 5000 250000 6300 12500 <5000 10500 12400 8900 <5000 16700
Sulfide, ug/l 100 1000 <100 <100 <100 <100 <100 <100 <100 <100
Turbidity, NTU 1 NE 42 33 550 1.4 <1 70 190 21
Dissolved Oxygen, ug/l 100 NE 450 480 3190 1520 360 740 830 250
Carbon Dioxide, ug/l 1000 NE 60000 95000 215000 21000 26200 68000 75000 76000
ORP, mv -- NE -53.6 34.2 -57.3 353.6 147.1 464.9 -36 45.4
Methane, ug/l 0.015 NE 8800 670 1400 3000 98 2000 4400 30
Ethane, ug/l 0.010 NE <0.010 0.054 0.27 <0.010 0.46 <0.010 0.050 <0.010
Ethene, ug/l 0.010 NE <0.010 0.10 0.14 0.030 0.12 <0.010 0.049 0.026
Hydrogen, nM 0.60 NE 3.5 3.4 4.2 5.5 4.9 1.5 4.5 2.7
Lactic Acid, mg/l 0.10 NE 0.26 0.16 0.28 0.22 0.11 0.22 0.38 <0.10
Acetic Acid mg/l 0.070 NE 0.11 0.086 0.10 <0.070 <0.070 <0.070 0.11 <0.070
Propionic Acid, mg/l 0.050 NE 0.079 0.078 0.074 0.054 0.062 0.067 0.083 0.052
Butyric Acid, mg/l 0.050 NE <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Pyruvic Acid, mg/l 0.15 NE <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15
i-Pentanoic Acid, mg/l 0.15 NE <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15
Pentanoic Acid, mg/l 0.070 NE <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070
i-Hexanoic Acid, mg/l 0.050 NE <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Hexanoic Acid, mg/l 0.050 NE <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

MDL - Method Detection Limit
SWSL - Solid Waste Section Quantitation Limits

J - Detected between MDL and SWSL limit
< MDL - Not detected at or above MDL

NE - not established
Analysis provided by Environment 1, Inc and Microseeps Laboratories.
Note: *  Microseeps data used RDL values in place of MDL values(method AM23G and AM20GAX).

Table 5
Halifax County Closed Landfill

MNA Parameter Summary
August 24 & 25, 2011



By: MG
Date: 12/14/2011

Monitoring 
Well

Parameters
Detected 

level (ug/l)
Detection 

Limit (ug/l)
%ND CL (%) Test

Statistically 
Significant?

2L/MCL 
statistical 
analysis

Method for MCL 
analysis

MW-2A Barium 109 0.02 55.92 99 PPL No
MW-2AD Barium 111 0.02 55.92 99 PPL No
MW-6D Barium 529 0.02 55.92 99 PPL No
MW-6D Cobalt 3.8 0.03 68 99 PPL No
MW-2A Iron 26225 15.9 0 99 PPL No

MW-2AD Iron 3686 15.9 0 99 PPL No
MW-3AS Iron 72450 15.9 0 99 PPL No
MW-6D Iron 796 15.9 0 99 PPL No
MW-17 Iron 45140 15.9 0 99 PPL No

MW-18S Iron 26950 15.9 0 99 PPL No
G-13 Iron 5104 15.9 0 99 PPL No

MW-15R Mercury 0.3 0.05 60.78 99 PPL No
MW-16A Mercury 0.22 0.05 60.78 99 PPL No
MW-17 Zinc 17 0.24 0 99 PPL No
G-13 Zinc 11 0.24 0 99 PPL No

G-13D Zinc 11 0.24 0 99 PPL No

Notes:
NPTL Non-parametric Tolerance Limit (Inter-well comparision)
NPPL Non-parametric Prediction Limit (Inter-well comparision)
PPL Poisson Prediction Limit 

MW-1 used as background well

Table 6
Halifax County Landfill

Statistical Analysis Summary
August 24 & 25, 2011

Richardson Smith Gardner and Associates, Inc.



Appendix A 

Boring Logs
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Appendix B

Laboratory Analytical Report
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Appendix C

Time Vs. concentration Graphs
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 1,1-Dichloroethane
 Multi-Well Time-Series Graph
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C
on

ce
nt

ra
tio

n 
(u

g/
l)

0

5

10

15

20

25

30

35

40

MW-16A MW-15r MW-2AD MW-3AS MW-3D

8/
9/

19
95

11
/2

3/
19

97

3/
9/

20
00

6/
24

/2
00

2

10
/8

/2
00

4

1/
23

/2
00

7

5/
9/

20
09

8/
25

/2
01

1



 Page 1

 Vanadium
 Multi-Well Time-Series Graph
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 Vinyl chloride
 Multi-Well Time-Series Graph
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 Trichloroethene
 Multi-Well Time-Series Graph
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 Tetrachloroethene
 Multi-Well Time-Series Graph

 Sample Date
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 Methylene Chloride
 Multi-Well Time-Series Graph

 Sample Date
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 Mercury
 Multi-Well Time-Series Graph

 Sample Date
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 Iron
 Multi-Well Time-Series Graph
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 Dichlorodifluoromethane
 Time-Series Graph of MW-16A

 Sample Date
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 Cobalt
 Multi-Well Time-Series Graph

 Sample Date
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 Cis-1,2-Dichloroethene
 Multi-Well Time-Series Graph

 Sample Date
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 Chlorobenzene
 Time-Series Graph of MW-6D

 Sample Date
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 Bis-(2-Ethylhexyl) Phthalate
 Time-Series Graph of MW-15r
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 Benzene
 Multi-Well Time-Series Graph
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 Barium
 Multi-Well Time-Series Graph
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 1,4-Dichlorobenzene
 Multi-Well Time-Series Graph
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