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November 27, 2007 Project No. 073-9603507.100 
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Division of Waste Management 
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401 Oberlin Road, Suite 150 
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919-733-4996 
 
Attention: Mr. Donald Herndon 
  Environmental Specialist 
 
Re: Red Rock Disposal, LLC C&D Landfill, Permit No. 92-28 

Holly Springs, Wake County, North Carolina 
Water Quality Monitoring Report, Second Semi-Annual 2007 Sampling Event 

 
Dear Mr. Herndon: 
 
On behalf of Red Rock Disposal, LLC (Red Rock), a subsidiary of Waste Industries USA, Inc. 
(Waste Industries), Golder Associates NC, Inc. (Golder) is submitting the enclosed Water Quality 
Monitoring Report, which documents the results of the September 27-28, 2007, compliance 
monitoring event at the above-referenced facility.   
 
Red Rock Disposal, LLC is voluntarily monitoring groundwater at this facility for parameters listed 
in Title 15A NCAC 13B.0544 of the North Carolina Solid Waste Management Rules (NCSWMR) in 
order to collect background data under the recently implemented Construction and Demolition 
(C&D) Landfill Rules.  As presented, seven inorganic constituents (barium, cobalt, lead, vanadium, 
iron, manganese and zinc) were detected above the Solid Waste Section Limits (SWSLs) in one or 
more downgradient monitoring wells during the September 2007 monitoring event.  There were no 
organic constituents detected in any of the monitoring wells above the SWSLs. 
 
The concentrations of barium and lead were determined to be below the facility background 
concentrations; therefore no further action is required.  Insufficient background data were available 
to perform statistical analysis of cobalt, iron, manganese, vanadium, and zinc.  The concentrations of 
lead in MW-4, and iron and manganese in MW-4 and MW-5 exceeded their respective North 
Carolina Groundwater Quality Standards (2L Standards) during this event.  Based on historical 
results, the concentrations of iron, lead, and manganese are assumed to be representative of naturally 
occurring conditions.  The concentrations of vanadium in MW-3 and MW-4 exceeded the Solid 
Waste Section Groundwater Protection Standard (GPS).  However, these detections are consistent 
with historical detections of vanadium at the facility and are believed to be representative of naturally 
occurring conditions.   
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1.0 INTRODUCTION 

This report summarizes the monitoring results from the September 27-28, 2007, groundwater, surface 
water sampling and analysis event at the Red Rock Disposal, LLC Construction & Demolition 
(C&D) Landfill (Red Rock Landfill) in Wake County, North Carolina.  The sampling event was 
conducted in general accordance with Title 15A of the North Carolina Administrative Code (NCAC) 
Subchapter 13B.0544.  The Red Rock Landfill, an active C&D landfill, is owned and operated by 
Red Rock Disposal, LLC a subsidiary of Waste Industries USA, Inc. (Waste Industries), under 
Permit No. 92-28 issued by the North Carolina (NC) Department of Environment and Natural 
Resources (DENR). 

1.1 Site Description and Background 

The location of the facility is shown on the inlay on Drawing 1.  Red Rock Landfill is located in 
southwestern Wake County, approximately 5 miles southwest of Holly Springs, North Carolina. 
Access to the site is from New Landfill Drive, located off Rex Road to the north of the site.   
  
There are three streams that traverse the site, which drain into the Shearon Harris Reservoir, located 
to the southwest of the site.  One stream is the Jim Branch that flows southwesterly along the 
southeastern portion of the property boundary.  A second stream is an unnamed intermittent tributary 
of the Jim Branch, which flows southeasterly across a portion of the northern property boundary.   A 
third stream is another unnamed tributary of the Jim Branch that flows southerly across a portion of 
the southern property boundary.  The locations of these surface water features are shown on 
Drawing 1.   
 
Based on the topography as shown on Drawing 1, topographic surface elevations at the facility range 
from elevations of approximately 250 feet above mean sea level (AMSL) near the southeastern 
portion of the site near the Jim Branch, to 330 feet AMSL near the northeastern property boundary 
along Rex Road.  The site is surrounded predominantly by wooded or agricultural properties, along 
with a nearby rock quarry.  North Carolina designated game lands border portions of the site to the 
west.  A Progress Energy power line easement cuts through the southern portion of the site.   

1.2 Compliance Monitoring History 

Groundwater monitoring at the facility was initiated in October 2001 after approval of G.N. 
Richardson & Associates’ (GNRA) Water Quality Monitoring Plan (WQMP) for Phase I, by the 
NCDENR, which included wells MW-1, MW-2, MW-3, MW-4, MW-5, MW-6, and MW-10.  The 
WQMP for Phase I was updated in October 2003 to include wells MW-11, MW-12, MW-13, and 
MW-14, which were installed in August 2003 to monitor Phase 2.  Background sampling for these 
wells will be initiated prior to waste disposal in Phase 2 in accordance with the facility permit.  
Monitoring well MW-1 was decommissioned as part of the expansion; however, MW-9 will remain 
for water levels until excavations begin in that area.   
 
Currently the facility’s monitoring network is comprised of six monitoring wells (MW-2T, MW-3, 
MW-4, MW-5, MW-6T, and MW-10), which monitor the uppermost aquifer beneath the facility.  
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MW-10 is the facility’s upgradient background monitoring well.  Monitoring wells MW-2T and 
MW-6T are replacement wells for MW-2 and MW-6, which were decommissioned. 
   
In addition to the groundwater monitoring points, the facility’s monitoring network includes three 
surface water sampling points, SW-1, SW-2, and SW-3.  Upstream surface water monitoring point 
SW-1 was relocated northwest of MW-9 and upstream of the facility at a springhead, after site 
construction created wetlands in the former upstream location.  Point SW-2 is located along an 
unnamed tributary of Jim Branch, which is downstream of the waste area.  Point SW-3 is located 
along Jim Branch downstream of the facility.  These points are sampled in conjunction with the 
groundwater monitoring wells in accordance with the facility’s permit and WQMP. 

1.3 Hydrogeologic Setting 

Geologically, the facility is located within the Deep River basin and Durham sub-basin of the 
Triassic Basin in the Piedmont Physiographic Province of North Carolina (NCGS 1985).  Generally, 
the Triassic Basin consists of Lower Mesozoic sedimentary and igneous rocks that filled rift basins.  
The Durham sub-basin contains conglomerates, fanglomerates, sandstones and mudstones.  More 
specifically, all three Deep River sub-basins contain a middle clay-shale and mudstone interval 50 to 
about 400 meters thick, which is evident by the red shale present at the site, in addition to the 
presence of conglomerates and sandstones.  The Deep River basin is bounded on the east by the 
Jonesboro fault system and is intruded by through-going north- and northwest-striking diabase dikes 
(Olsen, et al. 1991).   
 
The uppermost groundwater beneath the facility is present in a shallow, unconfined aquifer 
comprised of saprolite, partially weathered rock, and conglomerate bedrock.  Groundwater occurs at 
depths varying widely from approximately 2 feet below grade to more than 30 feet below grade 
across the site.  Groundwater elevations average approximately 3-10 feet below grade along the 
perimeter downgradient boundary, and approximately 5-17 feet below grade to the north along the 
upgradient northern perimeter boundary. 
 
Depth-to-water measurements obtained during the September 2007 monitoring event and 
summarized in Table 1 were used to prepare a groundwater surface contour map presented on 
Drawing 1.  Groundwater depth measurements obtained from the majority of monitoring wells 
during this water quality monitoring event were several feet lower than the previous March 2007 
monitoring event.  This decrease in water levels is attributed to the regional drought conditions 
across North Carolina during 2007. 
 
Surface water and groundwater at the site generally flows to the south and southeast toward Jim 
Branch, located along the southeastern portion of the site.  The Jim Branch flows toward the 
southwest into the Shearon Harris Reservoir, located approximately ¾ of a mile from the site.   
Groundwater beneath the site flows in three distinguishable and vertically interconnected 
hydrogeologic units; saprolite, partially weathered rock (PWR), and bedrock (GNR 2003).  The 
groundwater contour map and interpreted flow directions are consistent with previously submitted 
interpretations for this facility. 
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Based on the September 27, 2007, groundwater contour map, the hydraulic gradient in the shallow 
aquifer underlying the site as measured along the conceptual flow path shown on the contour map 
was calculated to be approximately 0.031.  Groundwater velocities were calculated using a hydraulic 
conductivity of 7.45E-04, which is the average of the hydraulic conductivities for each of the 
hydrogeologic units present at the facility (GNR 2003).  The estimated effective porosity of the 
shallow aquifer is 0.10 (GNR 2003).   
 
Using the above values, the estimated rate of groundwater flow for the uppermost aquifer beneath the 
facility was calculated using the following modified Darcy equation: 
 

Vgw = Ki/ne 
 
where Vgw = average linear velocity (feet/year), K = hydraulic conductivity (feet/year), i = horizontal 
hydraulic gradient, and ne = effective porosity.  
 
The average estimated linear groundwater flow velocity under the waste management unit is 
approximately 239 feet/year, which is consistent with previous estimates (Table 2).  The range of 
groundwater flow is expected to vary depending on the hydrogeologic unit in which it occurs.  The 
linear velocity equation above makes the simplified assumptions of a homogeneous and isotropic 
aquifer.  Therefore, this equation can grossly overestimate groundwater velocity when applied to 
heterogeneous and/or anisotropic conditions, such as in the saprolite wells used for gradient estimates 
at this site.  The saprolite may have areas that exhibit relict foliation and these structures can result in 
locally anisotropic groundwater flow directions. 

2.0 FIELD PROGRAM, MONITORING RESULTS, AND DISCUSSION 

Field activities conducted as part of the September 2007 sampling event are discussed in the 
following sections. 

2.1 Visual Inspection Program 

In order to ensure that a potential release is detected at the earliest possible time, the visual inspection 
program is used at the Red Rock C&D Landfill by the sampling crews.  This program includes 
physical indicators such as potential water table mounding beneath the waste management unit, 
physical examination of any stresses in biological communities, unexplained changes in soil 
characteristics, and any other change to the environment due to the waste management unit.  During 
the September 2007 compliance monitoring event, no physical indicators of a potential release were 
observed in the vicinity of the waste management areas by the sampling personnel. 

2.2 Well Network and Groundwater Elevation Measurements 

The current network of groundwater monitoring wells at the facility consists of wells MW-2T, 
MW-3, MW-4, MW-5, MW-6T, and MW-10.  Monitoring well construction information for all site 
monitoring wells is summarized on Table 3 and the well locations are shown on Drawing 1.  The 
well locations were selected to yield groundwater samples representative of the conditions in the 
uppermost aquifer underlying the facility, and to monitor for potential releases from the landfill unit.  
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One upstream (SW-1) and two downstream (SW-2 and SW-3) surface water monitoring points are 
also monitored. 
 
Monitoring well MW-10 is the facility’s background well, and is located hydraulically upgradient to 
sidegradient of the waste disposal area.  Monitoring wells MW-2T, MW-3, MW-4, MW-5, and 
MW-6T are located downgradient of the waste disposal area and represent the facility’s 
downgradient compliance wells.  The well locations yield groundwater samples representative of the 
conditions in the uppermost aquifer underlying the facility and monitor for potential releases from 
the landfill unit.  
 
Depth-to-water measurements were recorded to the nearest 0.01 foot prior to initiating groundwater 
purging and sampling activities.  The respective groundwater level elevations for this event are 
presented in Table 1.  The historical water level data are also shown on this table. 
 
As presented, recent groundwater elevation data for the current monitoring well network indicate that 
the hydraulic head level in the uppermost aquifer beneath the facility is fairly consistent, with 
temporal variation from the long-term average limited to approximately 5-10 feet (plus or minus).  
However, several historical groundwater elevation readings appear to be anomalous and are not 
considered representative of site hydrogeologic conditions.  The range in fluctuation (excluding 
anomalous data) appears to be greatest in MW-10, which is the upgradient well, located in a 
groundwater recharge area.   The range in fluctuation in compliance wells MW-2T, MW-3, MW-4, 
MW-5, and MW-6T, which are located near groundwater discharge areas, is much less, presumably 
due to the stabilizing affect of the hydraulic discharge boundary. 

2.3 September 2007 Groundwater Monitoring Event  

Personnel from Golder visited the facility on September 27-28, 2007, to purge and sample 
monitoring wells MW-2T, MW-3, MW-4, MW-5, MW-6T, and MW-10 and to sample surface water 
monitoring points SW-1, SW-2, and SW-3.  Depth-to-water measurements were obtained from the 
network monitoring wells to the nearest 0.01 foot using an electronic water level indicator prior to 
purging the wells. 
 
Monitoring wells were purged and sampled using disposable bailers.  Measurements of temperature, 
pH, specific conductivity, temperature, and turbidity were recorded prior to the purge, after each 
purge volume, and at the time of sampling. 
 
During the purge, the laboratory-supplied sample containers were prepared.  Each sample container 
was labeled with the sample identification number, sampling personnel, date and time of sample 
collection, project name and number, and requested chemical analyses.  
 
The required groundwater samples were collected directly from the disposable bailers in the labeled, 
laboratory-supplied, pre-preserved sample containers after purging was completed.  After collection, 
the samples were placed in a cooler on ice, under chain-of-custody control.  Copies of the 
groundwater sampling logs are presented in Appendix I.  Included in each log is a description of the 
sampling equipment, sampling method, field observations, and water-quality measurements.   
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All surface water monitoring points (SW-1, SW-2 and SW-3) were dry during the current sampling 
event.  Typically, the surface water samples are collected directly from the stream, taking care to 
prevent the overflow of the sample containers and to minimize sample-induced turbidity.  
Measurements of temperature, pH, specific conductivity, temperature, turbidity, dissolved oxygen, 
and oxygen reduction potential are measured directly from the stream and recorded during the 
collection of the surface water samples. 
 
After collection, the samples are placed in a cooler on ice, under chain-of-custody control.  Copies of 
the sampling logs are presented in Appendix I, which indicate the sampling location and the time 
sampling personnel attempted to sample.  Included in each log is typically a description of the 
sampling equipment, sampling method, field observations, and water-quality measurements.   

2.4 Laboratory Analysis Program 

The September 28, 2007, groundwater samples were picked up at the site by Environmental 
Conservation Laboratories, Inc. (ENCO) of Cary, North Carolina under chain-of-custody control for 
analysis.  As presented, groundwater samples at the facility were analyzed for NC Appendix I 
constituents plus several indicator parameters as specified in the new NCDENR SWS C&D Rules 
effective January 1, 2007.  The surface water samples at the facility were analyzed for the NC 
Appendix I list of constituents.  The samples were received at the laboratory on September 28, 2007, 
in good condition and properly preserved. 

2.5 September 2007 Sampling Results  

Analytical results for the September 2007 groundwater and surface water samples are summarized in 
Tables 4 and 5 along with available historical data.  The laboratory certificates-of-analysis, chain-of-
custody form and laboratory data reviews for the sampling event are included in Appendix II.   
 
As presented, seven inorganic constituents (barium, cobalt, iron, manganese, lead, vanadium, and 
zinc) were detected above their respective Solid Waste Section Limits (SWSLs) in one or more 
downgradient monitoring wells during the September 2007 monitoring event.  No inorganic 
constituents were detected above the SWSLs in the groundwater samples.  All surface water 
monitoring points were dry during the September 2007 monitoring event and no samples could be 
obtained. 

3.0 LABORATORY AND FIELD QA/QC 

A field blank was collected by Golder personnel as part of the September 2007 groundwater 
sampling event.  In addition to the field blank, a laboratory-prepared trip blank accompanied the 
volatile sample containers for the September 2007 sampling event to and from the laboratory.  ENCO 
analyzed the field blank for Appendix I constituents and the trip blank for Appendix I volatile 
organic compounds.  Reviews of the laboratory data were performed by Golder personnel (included 
in Appendix II).  Method blanks are also included in the laboratory QA/QC procedures. 
 
Acetone, barium, chloride and thallium were detected in one or more blanks at estimated 
concentrations.  Based on our data review the following detections should be considered blank-
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qualified and were not included in the statistical analyses where applicable: acetone and thallium in 
MW-2T, and thallium in MW-3, MW-4, MW-5 and MW-10. 

4.0 DATA EVALUATION 

The results of the data evaluations are presented in the following sections. 

4.1 Statistical Evaluations 

As presented, barium, cobalt, iron, manganese, lead, vanadium, and zinc were detected above the 
SWSLs in one or more downgradient monitoring wells during this sampling event.  Statistical 
analyses are not yet required by the facility’s approved WQMP.  However, voluntarily pursuant to 
the requirements of 15A NCAC 13B.0544, the barium and lead concentrations detected in 
downgradient monitoring wells were statistically evaluated to determine if the reported 
concentrations exceeded the facility background concentration.  The statistical worksheets are 
presented as Appendix III.   
 
As presented, the reported barium concentrations in MW-3 and MW-6T were above the inter-well 
but below their respective intra-well statistical limits.  The concentrations of barium in MW-4 and 
MW-5 were below the inter-well limit.  The lead concentration in MW-4 was determined to be below 
the facility background concentration.  These detections appear to be consistent with previous 
detections of barium and lead in these wells, and are believed to be representative of naturally 
occurring conditions.   
 
Due to an insufficient amount of background data, statistical analysis of cobalt, vanadium, iron, 
manganese and zinc could not be performed.  Based on visual inspection, data appears to be 
generally consistent with historical data and are assumed to be consistent with naturally occurring 
conditions.  Future data will help determine trends for these constituents. 

4.2 North Carolina Groundwater and Surface Water Standard Comparisons 

As presented in Table 4, concentrations of iron, lead, and manganese in MW-4; iron and manganese 
in MW-5; and manganese in MW-6T exceeded their respective NC 2L Groundwater Protection 
Standards (GPS).  Vanadium was detected in MW-3 and MW-4 above the Solid Waste Section GPS; 
the concentration in MW-4 should be considered estimated as it is below the SWSL.  The 
concentrations of these constituents in downgradient monitoring wells appear to be representative of 
background (i.e., naturally occurring) conditions as describe above.  All surface water monitoring 
points were dry during the September 2007 monitoring event; therefore no comparisons to surface 
water standards could be made.  

5.0 CONCLUSIONS 

Based on the results summarized herein, Red Rock Disposal, LLC, appears to be in compliance with 
respect to water quality monitoring requirements and will continue monitoring the uppermost aquifer 
beneath this facility in accordance with the requirements of the Detection Monitoring Program for 
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Construction & Demolition Landfills as outlined in Title 15A NCAC 13B.0544.  The next 
groundwater monitoring event is scheduled tentatively for March 2008. 
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MW-1 MW-2 MW-2T* MW-3 MW-4 MW-5 MW-6 MW-6T* MW-7 MW-8 MW-9 MW-10* MW-11 MW-12 MW-13 MW-14 PZ-1 PZ-2 PZ-3 PZ-4 PZ-5
TOC Elevation    

(ft AMSL) 280.60 262.13 281.19 261.80 254.10 254.47 277.47 289.21 302.36 286.62 300.69 301.16 310.77 314.83 331.34 301.20 309.08 306.65 281.14 254.21 255.08
Date

11/30/2000 269.62 253.80 NI 248.38 241.87 251.28 272.53 NI 288.67 258.15 290.89 283.86 NI NI NI NI 276.98 260.12 259.79 281.26 269.60
1/10/2001 269.50 254.51 NI 248.23 249.18 251.48 272.52 NI 287.84 258.07 290.45 283.53 NI NI NI NI 277.06 257.37 260.79 281.46 273.95
2/13/2001 269.82 255.45 NI 248.66 251.48 251.87 272.94 NI 289.39 264.94 289.63 283.28 NI NI NI NI 277.00 256.92 260.00 283.79 274.27
4/9/2001 270.77 257.46 NI 249.95 251.24 251.49 274.29 NI 298.81 257.76 297.33 285.13 NI NI NI NI 277.31 257.16 260.61 283.59 276.02

4/26/2001 270.54 256.00 NI 249.57 250.10 251.76 273.62 NI 294.38 257.67 295.36 284.56 NI NI NI NI 277.31 257.00 260.34 282.40 275.90
6/11/2002 253.11 -- 255.03 248.33 246.57 247.22 -- 269.74 -- -- -- 286.80 NI NI NI NI -- -- -- -- --
11/1/2002 254.23 -- 254.99 248.35 251.61 251.85 -- 270.41 -- -- -- 285.63 NI NI NI NI -- -- -- -- --
3/6/2003 256.00 -- 256.87 252.85 251.91 251.98 -- 271.68 -- -- -- 290.06 NI NI NI NI -- -- -- -- --
9/9/2003 271.60 -- 256.21 250.19 251.36 251.19 -- 275.07 -- -- 295.47 287.74 280.77 299.71 319.69 291.03 -- -- -- -- --

9/23/2003 273.60 -- 237.32 249.92 250.86 250.82 -- 275.24 -- -- -- -- -- -- -- -- -- -- -- -- --
3/11/2004 275.58 -- 257.22 252.61 251.73 251.81 -- 277.64 -- -- -- 290.45 -- -- -- -- -- -- -- -- --
9/23/2004 -- -- 257.62 250.98 251.57 251.44 -- 275.73 -- -- -- 290.13 -- -- -- -- -- -- -- -- --
3/10/2005 -- -- 257.31 252.19 251.88 251.99 -- 275.37 -- -- -- 290.88 -- -- -- -- -- -- -- -- --
9/22/2005 -- -- 255.82 248.26 247.45 246.83 -- -- -- -- -- 289.94 -- -- -- -- -- -- -- -- --
3/6/2006 -- -- 256.17 250.29 250.61 250.59 -- 274.96 -- -- -- 291.63 -- -- -- -- -- -- -- -- --

9/19/2006 -- -- 257.19 248.77 248.53 250.47 -- 277.26 -- -- -- 290.83 -- -- -- -- -- -- -- -- --
3/20/2007 -- -- 266.28 251.80 251.30 251.05 -- 275.79 -- -- 297.48 293.25 289.81 300.53 324.84 290.12 -- -- -- -- --
9/27/2007 -- -- 256.52 247.78 247.31 248.56 -- 277.70 293.42 -- -- 289.87 283.46 300.39 319.14 286.50 -- -- -- -- --

MEAN 271.38 255.44 257.34 249.96 250.46 250.89 273.18 274.44 291.82 259.32 293.80 287.98 285.29 300.12 322.27 290.58 277.13 257.71 260.31 282.50 273.95
MAXIMUM 275.58 257.46 266.28 252.85 251.91 251.99 274.29 277.64 298.81 264.94 297.48 293.25 289.81 300.53 324.84 291.03 277.31 260.12 260.79 283.79 276.02
MINIMUM 269.50 253.80 254.99 248.23 246.57 246.83 272.52 269.74 287.84 257.67 289.63 283.28 280.77 299.71 319.69 290.12 276.98 256.92 259.79 281.26 269.60

Notes: 1.  ft AMSL = feet above mean sea level.
2.  -- = not measured or no data
3.  TOC = top of casing
4.  NI = not installed
5.  MW = monitoring well
6.  TOC and Water Elevation Data for dates prior to March 2007 from historical G.N. Richardson & Associates, Inc. Ground and Surface Water Monitoring Reports .
7.  *MW-2T and MW-6T are replacement well installations for MW-2 and MW-6, respectively. 
8.  **TOC Elevation for MW-10 is listed as both 296.35 feet AMSL in the Hutchinson Group, Ltd. data and 301.16 feet AMSL in the Richardson data from the same sampling periods.  The 
         latest TOC elevation is used for this table.
9.  It appears that MW-2T and MW-6T were replacement wells and MW-10 was resurveyed by G.N. Richardson  & Associates, Inc.  The TOC data from the most recent reports are 
      used in this table.
10. Water level data for MW-1 from 6/11/2002, 11/1/2002, and 3/6/2003; for MW-2T from 9/23/2003; and for MW-4 from 11/3/2000 appear to be anomalous and were not included 
       in the mean, maximum, and minimum groundwater calculations.

Static Water Elevation  (ft AMSL)

TABLE 1

Summary of Historical Groundwater Elevation Data
Red Rock Disposal, LLC C&D Landfill, Permit No. 92-28

Wake County, North Carolina

Monitoring Well

Golder Associates Page 1 of 1 Project No. 073-9603507



Red Rock Disposal, LLC C&D Landfill, Permit No. 92-28
Wake County, North Carolina

Gradient Calculation 
Segment

Flow 
Direction

Gradient Segment 
Length (feet)

Gradient 
Segment 

Elevations (feet)
Horizontal 

Gradient (i, feet)

Effective 
Porosity 

(ne)

Hydraulic 
Conductivity 
(K, cm/sec)

Velocity (Vgw, 
feet/year)

310
280
290
250
270
250

Notes:  1.  Horizontal velocities based on the modified Darcy equation V gw = Ki/ne.

2.  Values for K and ne were based on mean values for MW-1, MW-3, MW-5 and MW-10 and 
      hydrogeologic data collected by G.N. Richardson & Associates, Inc.  Values for ne also based on typical effective 
      porosities for similar hydrogeologic conditions as discussed in the 1983 U.S. Dept of Interior and U.S.G.S. 
     publication Basic Ground-Water Hydrology, Water-Supply Paper 2220,  by Ralph C. Heath.

206.65

210.89

0.1

0.1

0.000745

0.000745

1492

731

0.0268

0.0274

i 2

i 3

SSE

SSE

SE

TABLE 2

Summary of Estimated Horizontal Flow Velocities

September 2007

i 1 776 0.1 297.990.0007450.0387
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Well Construction Ground Surface Measuring Point Well Well Screened Screened Depth to Bedrock Well

Identification Date Elevation Elevation Depth Diameter Interval Interval (feet bgs) Status

(ft AMSL) (ft AMSL) (feet) (inches) (ft bgs) (ft AMSL)

MW-1 10/5-6/2000 277.33 280.60 30 2 5-15 272.33-262.33 7.00 Decommissioned

MW-2 10/3/2000 260.46 262.13 25 2 5-15 255.46-245.46 8.00 Decommissioned

MW-2T 9/29/2001 -- 281.19 82 2 -- -- -- Active

MW-3 10/19/2000 257.5 261.80 31.5 2 17-27 240.5-230.5 5.00 Active

MW-4 10/11/2000 251.76 254.10 17 2 5-15 246.76-236.76 6.00 Active

MW-5 10/12/2000 252.04 254.47 15.5 2 4-14 248.04-238.04 11.00 Active

MW-6 10/18/2000 274.72 277.47 23 2 10-20 264.72-254.72 5.00 Decommissioned

MW-6T 9/29/2001 287.38 289.21 45 2 35-45 252.38-242.38 10.00 Active

MW-7 10/17/2000 300.14 302.36 20.5 2 8-18 292.14-282.14 10.30 Water Levels Only

MW-8 10/18/2000 283.58 286.62 33.5 2 23-33 260.58-250.58 33.50 Water Levels Only

MW-9 10/16/2000 298.44 300.69 37 2 22-32 276.44-266.44 13.40 Water Levels Only

MW-10 10/18/2000 -- 301.16 34 2 11-31 -- 17.00 Active

MW-11 8/12/2003 308.17 310.77 50 2 40-50 268.17-258.17 12.00 Water Levels Only

MW-12 8/11/2003 312.04 314.83 28.5 2 17-27 295.04-285.04 8.00 Water Levels Only

MW-13 8/11/2003 328.36 331.34 17 2 7-17 321.36-311.36 7.00 Water Levels Only

MW-14 8/12/2003 298.24 301.20 32 2 22-32 276.24-266.24 8.00 Water Levels Only

Notes: 1.  ft AMSL= feet above mean sea level
2.  ft BGS= feet below ground surface
3.  NA= not drilled to auger refusal
4.  -- = no data available 
5.  Unless otherwise noted, well construction information given by G.N. Richardson & Associates, Inc. & The Hutchinson Group, Ltd. hydrogeologic data, including previous 
     Groundwater Monitoring Reports  and May 2001 and Oct 2003 Water Quality Monitoring Plans.
6.  MW-2T & MW-6T are replacement wells for MW-2 and MW-6 and have been included as part of the monitoring well network since the April 2001 sampling 
     event.
7.  Well depths for MW-2T, MW-3, MW-4, MW-5, and MW-10 were based on Golder's March 2007 field measurements.

TABLE 3

Summary of Well Construction Information

Red Rock Disposal, LLC C&D Landfill, Permit No. 92-28

Wake County, North Carolina
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Detected Monitoring Reporting Sample

Constituent/Parameter Units Date MW-1 MW-10 MW-2 MW-
2T* MW-3 MW-4 MW-5 MW-6 MW-

6T* MW-9

Antimony ug/L 10/31/01 30 ND -- ND -- ND ND ND ND -- ND ND
SWS GPS = 1.4 ug/L ug/L 06/11/02 -- -- -- -- -- -- -- -- -- -- -- --

ug/L 11/01/02 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/06/03 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/23/03 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/11/04 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/23/04 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/10/05 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/22/05 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/06/06 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/19/06 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/21/07 6 -- ND -- 1.09 J ND ND 0.60 J -- ND -- ND
ug/L 09/28/07 6 -- ND -- ND ND ND ND -- ND -- ND

Arsenic ug/L 10/31/01 10 ND -- ND -- ND ND ND ND -- ND ND
NC 2L = 50 ug/L ug/L 06/11/02 10 ND ND -- ND ND ND ND -- ND -- ND

ug/L 11/01/02 10 ND ND -- ND ND ND ND -- ND -- ND
ug/L 03/06/03 10 ND ND -- ND ND ND ND -- ND -- ND
ug/L 09/23/03 10 ND ND -- ND ND ND ND -- ND -- ND
ug/L 03/11/04 10 ND ND -- ND ND ND ND -- ND -- ND
ug/L 09/23/04 10 -- ND -- ND ND ND ND -- ND -- ND
ug/L 03/10/05 10 -- ND -- ND ND ND ND -- ND -- ND
ug/L 09/22/05 10 -- ND -- ND ND ND ND -- ND -- ND
ug/L 03/06/06 10 -- ND -- ND ND ND ND -- ND -- ND
ug/L 09/19/06 10 -- ND -- ND ND ND ND -- 17 -- ND
ug/L 03/21/07 10 -- ND -- ND ND 4.8 J ND -- ND -- ND
ug/L 09/28/07 10 -- ND -- ND ND ND ND -- ND -- ND

Barium ug/L 10/31/01 500 909 -- 1410 -- 1650 922 ND ND -- ND ND
NC 2L = 2000 ug/L ug/L 06/11/02 500 ND ND -- 646 1547 ND ND -- 837 -- ND

ug/L 11/01/02 500 ND ND -- ND 1733 ND ND -- 787 -- ND
ug/L 03/06/03 500 ND ND -- 535 1939 ND ND -- 936 ND ND
ug/L 09/23/03 500 1046 ND -- ND 2090 ND ND -- 1066 -- ND
ug/L 03/11/04 500 752 707 -- ND 1881 ND ND -- 966 -- ND
ug/L 09/23/04 500 -- ND -- ND 1830 ND ND -- 977 -- ND
ug/L 03/10/05 500 -- 872 -- ND 2129 ND ND -- 1164 -- ND
ug/L 09/22/05 500 -- ND -- ND 1871 ND ND -- 1018 -- ND
ug/L 03/06/06 500 -- 590 -- ND 1838 ND ND -- 1458 -- ND
ug/L 09/19/06 500 -- ND -- ND 2090 ND ND -- 1787 -- ND
ug/L 03/21/07 100 -- 901 -- 61.8 J 2080 24.7 J 226 -- 1700 -- 0.30 J
ug/L 09/28/07 100 -- 488 -- 59.1 J 1930 286 238 -- 1800 -- 0.30 J

Beryllium ug/L 10/31/01 2 ND -- ND -- ND 4 ND ND -- ND ND
SWS GPS = 4 ug/L ug/L 06/11/02 -- -- -- -- -- -- -- -- -- -- -- --

ug/L 11/01/02 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/06/03 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/23/03 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/11/04 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/23/04 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/10/05 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/22/05 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/06/06 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/19/06 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/21/07 1 -- ND -- ND ND ND ND -- ND -- ND
ug/L 09/28/07 1 -- ND -- ND ND ND ND -- ND -- ND

Cadmium ug/L 10/31/01 1 ND -- ND -- ND ND ND ND -- ND ND
NC 2L = 1.75 ug/L ug/L 06/11/02 1 ND ND -- ND ND ND ND -- ND -- ND

ug/L 11/01/02 1 ND ND -- ND ND ND ND -- ND -- ND
ug/L 03/06/03 1 ND ND -- ND ND ND ND -- ND -- ND
ug/L 09/23/03 1 ND ND -- ND ND ND ND -- ND -- ND
ug/L 03/11/04 1 ND ND -- 7 ND ND ND -- ND -- ND
ug/L 09/23/04 1 -- ND -- 1 ND ND ND -- ND -- ND
ug/L 03/10/05 1 -- ND -- 3 ND ND ND -- ND -- ND
ug/L 09/22/05 1 -- ND -- 7 ND ND ND -- 2 -- ND
ug/L 03/06/06 1 -- ND -- 1 ND ND ND -- ND -- ND
ug/L 09/19/06 1 -- ND -- ND ND ND ND -- ND -- ND
ug/L 03/21/07 1 -- ND -- 0.80 J ND ND ND -- ND -- ND
ug/L 09/28/07 1 -- ND -- ND ND ND ND -- ND -- ND

Chromium ug/L 10/31/01 10 ND -- ND -- ND ND ND ND -- ND ND
NC 2L = 50 ug/L ug/L 06/11/02 10 ND ND -- 58 ND 29 ND -- ND -- ND

ug/L 11/01/02 10 ND ND -- ND ND ND ND -- ND -- ND
ug/L 03/06/03 10 ND ND -- ND ND ND ND -- ND -- ND
ug/L 09/23/03 10 ND ND -- ND ND ND ND -- ND -- ND
ug/L 03/11/04 10 ND ND -- ND ND ND ND -- ND -- ND
ug/L 09/23/04 10 -- ND -- ND ND ND ND -- ND -- ND
ug/L 03/10/05 10 -- ND -- ND ND ND ND -- ND -- ND
ug/L 09/22/05 10 -- ND -- ND ND ND ND -- ND -- ND
ug/L 03/06/06 10 -- ND -- ND ND ND ND -- ND -- ND
ug/L 09/19/06 10 -- ND -- ND ND ND ND -- ND -- ND
ug/L 03/21/07 10 -- ND -- ND ND ND ND -- ND -- ND
ug/L 09/28/07 10 -- ND -- ND ND ND ND -- ND -- ND

Cobalt ug/L 10/31/01 10 ND -- ND -- ND ND ND ND -- ND ND
SWS GPS = 70 ug/L ug/L 06/11/02 -- -- -- -- -- -- -- -- -- -- -- --

ug/L 11/01/02 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/06/03 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/23/03 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/11/04 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/23/04 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/10/05 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/22/05 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/06/06 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/19/06 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/21/07 10 -- ND -- ND ND 3.1 J 30.7 -- ND -- ND
ug/L 09/28/07 10 -- ND -- ND ND 3.0 J 21.1 -- ND -- ND

Blanks
Upgradient DowngradientSWS 

Reporting 
Limit

Wake County, North Carolina

TABLE 4

Summary of Groundwater Monitoring Results
Detected Constituents

Red Rock Disposal, LLC C&D Landfill, Permit No. 92-28
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Detected Monitoring Reporting Sample

Constituent/Parameter Units Date MW-1 MW-10 MW-2 MW-
2T* MW-3 MW-4 MW-5 MW-6 MW-

6T* MW-9
Blanks

Upgradient DowngradientSWS 
Reporting 

Limit

Wake County, North Carolina

TABLE 4

Summary of Groundwater Monitoring Results
Detected Constituents

Red Rock Disposal, LLC C&D Landfill, Permit No. 92-28

Lead ug/L 10/31/01 10 ND -- ND -- ND 14 ND ND -- ND ND
NC 2L = 15 ug/L ug/L 06/11/02 10 ND ND -- ND ND 17 ND -- ND -- ND

ug/L 11/01/02 10 ND ND -- ND ND ND ND -- ND -- ND
ug/L 03/06/03 10 ND ND -- ND ND ND ND -- ND -- ND
ug/L 09/23/03 10 ND ND -- ND ND ND ND -- ND -- ND
ug/L 03/11/04 10 ND ND -- ND ND ND ND -- ND -- ND
ug/L 09/23/04 10 -- ND -- ND ND ND ND -- ND -- ND
ug/L 03/10/05 10 -- ND -- ND ND ND ND -- ND -- ND
ug/L 09/22/05 10 -- ND -- ND ND ND ND -- ND -- ND
ug/L 03/06/06 10 -- ND -- ND ND ND ND -- ND -- ND
ug/L 09/19/06 10 -- ND -- ND ND ND ND -- ND -- ND
ug/L 03/21/07 10 -- ND -- ND 2.4 B ND 6.0 B -- ND -- 2.7 J
ug/L 09/28/07 10 -- ND -- ND ND 15.9 ND -- ND -- ND

Nickel ug/L 10/31/01 50 ND -- ND -- ND ND ND ND -- ND ND
NC 2L = 100 ug/L ug/L 06/11/02 -- -- -- -- -- -- -- -- -- -- -- --

ug/L 11/01/02 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/06/03 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/23/03 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/11/04 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/23/04 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/10/05 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/22/05 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/06/06 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/19/06 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/21/07 50 -- ND -- ND ND ND 2.3 J -- ND -- ND
ug/L 09/28/07 50 -- ND -- ND ND ND 5.3 J -- ND -- ND

Selenium ug/L 10/31/01 20 ND -- ND -- ND ND ND ND -- ND ND
NC 2L = 50 ug/L ug/L 06/11/02 20 ND ND -- ND ND ND ND -- ND -- ND

ug/L 11/01/02 20 ND ND -- ND ND ND ND -- ND -- ND
ug/L 03/06/03 20 ND ND -- ND ND ND ND -- ND -- ND
ug/L 09/23/03 20 ND ND -- ND ND ND ND -- ND -- ND
ug/L 03/11/04 20 ND ND -- ND ND ND ND -- ND -- ND
ug/L 09/23/04 20 -- ND -- ND ND ND ND -- ND -- ND
ug/L 03/10/05 20 -- ND -- ND ND ND ND -- ND -- ND
ug/L 09/22/05 20 -- ND -- ND 22 ND ND -- ND -- ND
ug/L 03/06/06 20 -- ND -- ND 22 ND ND -- 23 -- ND
ug/L 09/19/06 20 -- ND -- ND 29 ND ND -- 47 -- ND
ug/L 03/21/07 10 -- ND -- ND ND 3.2 B ND -- ND -- 2.5 J
ug/L 09/28/07 10 -- ND -- ND ND ND ND -- ND -- ND

Thallium ug/L 10/31/01 10 ND -- ND -- ND ND ND ND -- ND ND
SWS GPS = 0.28 ug/L ug/L 06/11/02 -- -- -- -- -- -- -- -- -- -- -- --

ug/L 11/01/02 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/06/03 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/23/03 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/11/04 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/23/04 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/10/05 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/22/05 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/06/06 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/19/06 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/21/07 6 -- ND -- ND ND ND 0.132 J -- ND -- ND
ug/L 09/28/07 6 -- 0.042 B -- 0.043 B 0.045 B 0.101 B 0.072 B -- ND -- 0.066 J

Vanadium ug/L 10/31/01 40 ND -- ND -- 50 ND ND ND -- ND ND
SWS GPS = 3.5 ug/L ug/L 06/11/02 -- -- -- -- -- -- -- -- -- -- -- --

ug/L 11/01/02 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/06/03 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/23/03 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/11/04 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/23/04 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/10/05 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/22/05 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/06/06 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/19/06 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/21/07 25 -- ND -- 17.4 J 22.9 J ND ND -- ND -- ND
ug/L 09/28/07 25 -- ND -- 3.2 J 29.6 23.2 J ND -- ND -- ND

Zinc ug/L 10/31/01 20 ND -- 22 -- ND 21 ND ND -- ND ND
NC 2L = 1050 ug/L ug/L 06/11/02 -- -- -- -- -- -- -- -- -- -- -- --

ug/L 11/01/02 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/06/03 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/23/03 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/11/04 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/23/04 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/10/05 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/22/05 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/06/06 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 09/19/06 -- -- -- -- -- -- -- -- -- -- -- --
ug/L 03/21/07 10 -- ND -- 3.1 B 5.9 J 4.5 B 49.8 -- ND -- 1.1 J
ug/L 09/28/07 10 -- 2.3 J -- ND 4.8 J 41.4 17.6 -- 54.3 -- ND

Iron ug/L 03/21/07 300 -- 20 J -- 26 J ND 813 4820 -- ND -- ND
NC 2L = 300 ug/L ug/L 09/28/07 300 -- 170 J -- 39 J ND 21800 436 -- ND -- --
Manganese ug/L 03/21/07 50 -- 166 -- 141 16.8 J 743 3540 -- 1370 -- ND
NC 2L = 50 ug/L ug/L 09/28/07 50 -- 251 -- 36.0 J 33.7 J 498 2040 -- 1580 -- --
Acetone ug/L 03/21/07 100 -- ND -- ND ND ND ND -- ND -- ND
NC 2L = 700 ug/L ug/L 09/28/07 100 -- ND -- 2.8 B ND ND ND -- ND -- 5.2 J
Chloride mg/L 03/21/07 -- -- 1000 -- 1500 2100 15 290 -- 2000 -- ND

mg/L 09/28/07 -- -- 170 -- 430 1600 14 210 -- 1700 -- 0.53 J
Total Dissolved Solids mg/L 03/21/07 -- -- 860 -- 1100 3400 64 590 -- 3100 -- ND

mg/L 09/28/07 -- -- 490 -- 1200 3100 1400 480 -- 3200 -- --
Sulfate as SO4 mg/L 03/21/07 -- -- 15 -- 38 7.3 B 10 45 -- 9.7 -- 1.7 J

mg/L 09/28/07 250 -- 13 J -- 40 J 32 J 8.0 J 58 J -- 25 J -- --
Total Alkalinity mg/L 03/21/07 -- -- 120 -- 320 270 31 22 -- 310 -- ND

mg/L 09/28/07 -- -- 180 -- 340 350 ND 15 -- 320 -- --
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Detected Monitoring Reporting Sample

Constituent/Parameter Units Date MW-1 MW-10 MW-2 MW-
2T* MW-3 MW-4 MW-5 MW-6 MW-

6T* MW-9
Blanks

Upgradient DowngradientSWS 
Reporting 

Limit

Wake County, North Carolina

TABLE 4

Summary of Groundwater Monitoring Results
Detected Constituents

Red Rock Disposal, LLC C&D Landfill, Permit No. 92-28

pH (field) S.U. 10/31/01 -- -- -- -- -- -- -- -- -- -- -- --
S.U. 06/11/02 -- 7.00 7.00 -- 6.30 6.80 5.50 5.80 -- 7.10 -- --
S.U. 11/01/02 -- 7.30 6.90 -- 7.10 7.10 5.20 5.00 -- 7.40 -- --
S.U. 03/06/03 -- 7.50 5.90 -- 6.90 7.00 5.40 5.10 -- 7.30 -- --
S.U. 09/23/03 -- 6.70 6.10 -- 7.40 6.90 5.20 4.50 -- 7.30 -- --
S.U. 03/11/04 -- 6.60 6.70 -- 7.00 6.70 5.30 4.70 -- 7.40 -- --
S.U. 09/23/04 -- -- 6.60 -- 7.20 6.80 5.80 5.30 -- 7.20 -- --
S.U. 03/10/05 -- -- 6.40 -- 7.30 6.90 6.00 5.60 -- 7.20 -- --
S.U. 09/22/05 -- -- 6.60 -- 7.60 7.00 5.90 6.70 -- 7.20 -- --
S.U. 03/06/06 -- -- 6.60 -- 7.60 6.80 5.50 5.30 -- 7.00 -- --
S.U. 09/19/06 -- -- 6.70 -- 7.40 7.00 5.90 5.10 -- 7.10 -- --
S.U. 03/21/07 -- -- 5.63 -- 7.08 7.24 6.95 7.83 -- 6.86 -- --
S.U. 09/28/07 -- -- 6.18 -- 7.15 7.14 6.43 7.50 -- 6.92 -- --

Specific Conductance uS/cm 10/31/01 -- -- -- -- -- -- -- -- -- -- -- --
(lab prior to 9/19/06 event) uS/cm 06/11/02 -- 2300 620 -- 2200 4300 270 810 -- 3700 -- --

uS/cm 11/01/02 -- 2000 796 -- 1820 4000 114 254 -- 4000 -- --
uS/cm 03/06/03 -- 2240 253 -- 1804 5170 141 458 -- 3770 -- --
uS/cm 09/23/03 -- 4059 622 -- 1692 3088 141 247 -- 3015 -- --
uS/cm 03/11/04 -- 5078 1464 -- 2250 5310 208 944 -- 4050 -- --
uS/cm 09/23/04 -- -- 995 -- 2410 5220 124 525 -- 4050 -- --
uS/cm 03/10/05 -- -- 1382 -- 1876 4073 184 938 -- 3091 -- --
uS/cm 09/22/05 -- -- 997 -- 1968 4040 190 2860 -- 3850 -- --
uS/cm 03/06/06 -- -- 1170 -- 1963 4610 140 894 -- 4150 -- --
uS/cm 09/19/06 -- -- 1378 -- 2170 4850 158 698 -- 4700 -- --
uS/cm 03/21/07 -- -- 1870 -- 2470 6480 101 1320 -- 6320 -- --
uS/cm 09/28/07 -- -- 1080 -- 2260 5760 175 1060 -- 6080 -- --

Temperature Celsius 10/31/01 -- -- -- -- -- -- -- -- -- -- -- --
(lab prior to 9/19/06 event) Celsius 06/11/02 -- 17.0 16.0 -- 16.0 15.0 16.0 15.0 -- 19.0 -- --

Celsius 11/01/02 -- 16.0 17.0 -- 17.0 17.0 15.0 15.0 -- 17.0 -- --
Celsius 03/06/03 -- 16.0 12.0 -- 16.0 13.0 12.0 11.0 -- 16.0 -- --
Celsius 09/23/03 -- 22.0 19.0 -- 17.0 19.0 21.0 20.0 -- 20.0 -- --
Celsius 03/11/04 -- 12.0 13.0 -- 16.0 12.0 11.0 10.0 -- 14.0 -- --
Celsius 09/23/04 -- -- 19.0 -- 18.0 19.0 20.0 20.0 -- 21.0 -- --
Celsius 03/10/05 -- -- 12.0 -- 16.0 12.0 9.0 10.0 -- 13.0 -- --
Celsius 09/22/05 -- -- 20.0 -- 20.0 19.0 20.0 20.0 -- 22.0 -- --
Celsius 03/06/06 -- -- 14.0 -- 17.0 14.0 13.0 13.0 -- 15.0 -- --
Celsius 09/19/06 -- -- 19.0 -- 18.0 19.0 19.0 21.0 -- 20.0 -- --
Celsius 03/21/07 -- -- 12.8 -- 15.9 13.2 11.9 11.2 -- 12.7 -- --
Celsius 09/28/07 -- -- 21.98 -- 21.32 20.78 20.61 22.75 -- 26.35 -- --

Turbidity (field) NTU 03/21/07 -- -- 124 -- 135 106 154 342 -- 97 -- --
NTU 09/28/07 -- -- 0 -- 0 0 >1000 0 -- 189 -- --

Notes: mg/L = milligrams per liter
ug/L = micrograms per liter
S.U. = Standard Units

NTU = Nephelometric Turbidity Units
ND = Not detected at the stated reporting limit

uS/cm= microsiemens per cubic centimeter
J = Estimated value 
-- = no data

Blanks = field, trip and method blanks
Shaded = Concentrations above the NC 2L Groundwater Standards or Solid Waste Section Groundwater Protection Standards (SWS GPS) have been shaded.

*MW-2T & MW-6T are replacement wells for MW-2 and MW-6 and have been included as part of the monitoring well 
network following the April 2001 sampling event.
MW-2T, MW-3, MW-4, MW-5, MW-6T and MW-10 have comprised the current monitoring well network since the Sept. 2004 event.
MW-10 is the facility's background well.
MW-1 was removed from the site for cell construction and was decomissioned following the March 2004 sampling event 
according to G.N. Richardson & Associates, Inc. WQMP Oct. 2003.

SWS Reporting Limit = NCPQL or lab-sepcific reporting limit prior to 2007 and NCSWSL starting on 01/18/07

Golder Associates Page 3 of 3 Project No. 073-9603507



SW-1 SW-2 SW-3 Blanks

Barium ug/L 10/31/01 -- -- -- -- --
No SW Standard ug/L 06/11/02 500 Dry ND ND ND

ug/L 11/01/02 500 ND ND ND ND
ug/L 03/06/03 500 ND ND ND ND
ug/L 09/23/03 500 ND ND ND ND
ug/L 03/11/04 500 Dry ND ND ND
ug/L 09/23/04 500 -- ND ND ND
ug/L 03/10/05 500 -- ND ND ND
ug/L 09/22/05 500 -- ND ND ND
ug/L 03/06/06 500 -- ND ND ND
ug/L 09/19/06 500 -- ND ND ND
ug/L 03/21/07 100 86.5 J 67.8 J 78.9 J 0.30 J
ug/L 09/28/07 -- Dry Dry Dry 0.30 J

Chromium ug/L 10/31/01 -- -- -- -- --
SW Standard = 50 ug/L ug/L 06/11/02 10 Dry 234 ND ND

ug/L 11/01/02 10 ND ND ND ND
ug/L 03/06/03 10 ND ND ND ND
ug/L 09/23/03 10 ND ND ND ND
ug/L 03/11/04 10 Dry ND ND ND
ug/L 09/23/04 10 -- ND ND ND
ug/L 03/10/05 10 -- ND ND ND
ug/L 09/22/05 10 -- ND ND ND
ug/L 03/06/06 10 -- ND ND ND
ug/L 09/19/06 10 -- ND ND ND
ug/L 03/21/07 10 ND ND ND ND
ug/L 09/28/07 -- Dry Dry Dry --

Lead ug/L 10/31/01 -- -- -- -- --
SW Standard = 25 ug/L* ug/L 06/11/02 10 Dry 14 ND ND

ug/L 11/01/02 10 ND 11 ND ND
ug/L 03/06/03 10 ND ND ND ND
ug/L 09/23/03 10 ND 15 ND ND
ug/L 03/11/04 10 Dry 14 ND ND
ug/L 09/23/04 10 -- ND ND ND
ug/L 03/10/05 10 -- ND ND ND
ug/L 09/22/05 10 -- ND 23 ND
ug/L 03/06/06 10 -- ND ND ND
ug/L 09/19/06 10 -- ND ND ND
ug/L 03/21/07 10 5.4 B 3.4 B 2.2 B 2.7 J
ug/L 09/28/07 -- Dry Dry Dry --

Selenium ug/L 10/31/01 -- -- -- -- --
SW Standard = 5 ug/L ug/L 06/11/02 20 Dry ND ND ND

ug/L 11/01/02 20 ND ND ND ND
ug/L 03/06/03 20 ND ND ND ND
ug/L 09/23/03 20 ND ND ND ND
ug/L 03/11/04 20 Dry ND ND ND
ug/L 09/23/04 20 -- ND ND ND
ug/L 03/10/05 20 -- ND ND ND
ug/L 09/22/05 20 -- ND ND ND
ug/L 03/06/06 20 -- ND ND ND
ug/L 09/19/06 20 -- ND ND ND
ug/L 03/21/07 10 ND 2.9 B ND 2.5 J
ug/L 09/28/07 -- Dry Dry Dry --

DownstreamUpstream
Detected Monitoring 

Constituent/Parameter
Reporting 

Units Sample Date
SWS 

Reporting 
Limit

Wake County, North Carolina

TABLE 5

Summary of Surface Water Monitoring Results
Detected Constituents

Red Rock Disposal, LLC C&D Landfill, Permit No. 92-28
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SW-1 SW-2 SW-3 Blanks

DownstreamUpstream
Detected Monitoring 

Constituent/Parameter
Reporting 

Units Sample Date
SWS 

Reporting 
Limit

Wake County, North Carolina

TABLE 5

Summary of Surface Water Monitoring Results
Detected Constituents

Red Rock Disposal, LLC C&D Landfill, Permit No. 92-28

Vanadium ug/L 10/31/01 -- -- -- -- --
No SW Standard ug/L 06/11/02 -- -- -- -- --

ug/L 11/01/02 -- -- -- -- --
ug/L 03/06/03 -- -- -- -- --
ug/L 09/23/03 -- -- -- -- --
ug/L 03/11/04 -- -- -- -- --
ug/L 09/23/04 -- -- -- -- --
ug/L 03/10/05 -- -- -- -- --
ug/L 09/22/05 -- -- -- -- --
ug/L 03/06/06 -- -- -- -- --
ug/L 09/19/06 -- -- -- -- --
ug/L 03/21/07 25 ND 1.1 J 1.8 J ND
ug/L 09/28/07 -- Dry Dry Dry --

Zinc ug/L 10/31/01 -- -- -- -- --
SW Standard = 50 ug/L* ug/L 06/11/02 -- -- -- -- --

ug/L 11/01/02 -- -- -- -- --
ug/L 03/06/03 -- -- -- -- --
ug/L 09/23/03 -- -- -- -- --
ug/L 03/11/04 -- -- -- -- --
ug/L 09/23/04 -- -- -- -- --
ug/L 03/10/05 -- -- -- -- --
ug/L 09/22/05 -- -- -- -- --
ug/L 03/06/06 -- -- -- -- --
ug/L 09/19/06 -- -- -- -- --
ug/L 03/21/07 10 6.7 J 4.9 B 8.4 J 1.1 J
ug/L 09/28/07 -- Dry Dry Dry --

pH (field) S.U. 10/31/01 -- -- -- -- --
S.U. 06/11/02 -- Dry 7.70 6.50 --
S.U. 11/01/02 -- 5.20 6.10 7.00 --
S.U. 03/06/03 -- 5.00 6.00 5.80 --
S.U. 09/23/03 -- 5.10 5.20 5.10 --
S.U. 03/11/04 -- Dry 6.30 6.40 --
S.U. 09/23/04 -- -- 6.70 6.80 --
S.U. 03/10/05 -- -- 6.60 7.20 --
S.U. 09/22/05 -- -- 7.60 7.20 --
S.U. 03/06/06 -- -- 7.60 4.80 --
S.U. 09/19/06 -- -- 7.00 6.90 --
S.U. 03/21/07 -- 7.74 8.63 6.68 --
S.U. 09/28/07 -- Dry Dry Dry --

Specific Conductance uS/cm 10/31/01 -- -- -- -- --
(lab prior to 9/19/06 event) uS/cm 06/11/02 -- Dry 140 120 --

uS/cm 11/01/02 -- 59 105 155 --
uS/cm 03/06/03 -- 35 82 90 --
uS/cm 09/23/03 -- 55 116 128 --
uS/cm 03/11/04 -- Dry 16 114 --
uS/cm 09/23/04 -- -- 138 112 --
uS/cm 03/10/05 -- -- 108 222 --
uS/cm 09/22/05 -- -- 166 300 --
uS/cm 03/06/06 -- -- 162 295 --
uS/cm 09/19/06 -- -- 160 170 --
uS/cm 03/21/07 -- 85 153 285 --
uS/cm 09/28/07 -- Dry Dry Dry --
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SW-1 SW-2 SW-3 Blanks

DownstreamUpstream
Detected Monitoring 

Constituent/Parameter
Reporting 

Units Sample Date
SWS 

Reporting 
Limit

Wake County, North Carolina

TABLE 5

Summary of Surface Water Monitoring Results
Detected Constituents

Red Rock Disposal, LLC C&D Landfill, Permit No. 92-28

Temperature Celsius 10/31/01 -- -- -- -- --
(lab prior to 9/19/06 event) Celsius 06/11/02 -- Dry 20.0 21.0 --

Celsius 11/01/02 -- 13.0 11.0 11 --
Celsius 03/06/03 -- 14.0 13.0 13.0 --
Celsius 09/23/03 -- 22.0 22.0 21.0 --
Celsius 03/11/04 -- Dry 8.0 8.0 --
Celsius 09/23/04 -- -- 20.0 18.0 --
Celsius 03/10/05 -- -- 7.0 6.0 --
Celsius 09/22/05 -- -- 24.0 23.0 --
Celsius 03/06/06 -- -- 13.0 11.0 --
Celsius 09/19/06 -- -- 23.0 21.0 --
Celsius 03/21/07 -- 13.4 11.7 12.4 --
Celsius 09/28/07 -- Dry Dry Dry --

Turbidity (field) NTU 03/21/07 -- 133 146 183 --
NTU 09/28/07 -- Dry Dry Dry --

Oxidation Reduction Potential millivolts 03/21/07 -- 155 67 114 --
(field) millivolts 09/28/07 -- Dry Dry Dry --
Dissolved Oxygen (field) mg/L 03/21/07 -- 9.5 10.3 9.9 --

mg/L 09/28/07 -- Dry Dry Dry --

Notes: mg/L = milligrams per liter
ug/L = micrograms per liter
S.U. = Standard Units

NTU = Nephelometric Turbidity Units
ND = Not detected at the stated reporting limit
mS = microsiemens
mV = Millivolts

J = Estimated value 
-- = no data

SW Standard = Surface Water Standard based on Class C  Freshwater Aquatic Life Classification
Shaded = Concentrations above applicable Surface Water Standards
Blanks = field, trip and method blanks

1) The previous SW-1 location was in a wetland area that had been removed from
the site for landfill expansion following the March 2004 sampling event.  During
the March 2007 sampling event, SW-1 was relocated as shown on Dwg. 1.
2) Surface Water Standards based on Class C Freshwater Aquatic Life classification 
for the Jim Branch in the Cape Fear basin per 15A NCAC 2B.
*SW Standard for lead is a Narrative Standard per 2B .0211 
*SW Stanadard for zinc is an Action Level Standard per 2B .0211

SWS Reporting Limit =NCPQL or lab-sepcific reporting limit prior to 2007 and NCSWSL starting on 01/18/07
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APPENDIX I 
 

GROUNDWATER AND SURFACE WATER SAMPLING LOGS 

  























 

APPENDIX II 
 

SEPTEMBER 2007 CERTIFICATES-OF-ANALYSIS, CHAIN-OF-CUSTODY FORMS 
AND LABORATORY DATA REVIEWS 

 

  



























































































































 

APPENDIX III 
 

STATISTICAL EVALUATION WORKSHEETS 
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