


Explanatory Text for Notification Table 

A-1 Sanrock C&D Landfill 

Greensborough, Guilford County, NC 

Permit # 4117 

October 27, 2009 Water Quality Monitoring 

 

 

The results of the October 2009 groundwater and surface water quality monitoring conducted at 

the A-1 Sandrock C&D Landfill indicate that overall water quality is similar to that reported for 

the baseline sampling conducted in November 2006.  No volatile organic compounds were 

reported in any of the groundwater or surface water samples at concentrations that exceed the 

corresponding 15A NCAC 2L .0202 groundwater quality standards or the 15A NCAC 2B 

surface water quality standards.  Cobalt, iron, manganese and vanadium were reported at 

concentrations exceeding the corresponding 15A NCAC 2L .0202 groundwater quality standards 

in groundwater samples collected from the site monitoring wells in October 2009.  It is noted 

that the groundwater samples collected from all of the monitoring wells were highly turbid due 

to the use of bottom-loading disposable bailers for purging and sampling (necessitated at MW-1 

due to the depth to groundwater). 

Inasmuch as the samples for metals analysis are prepared by Method 3030c without filtration, 

highly turbid samples tend to return false positives with respect to metals concentrations due to 

dissolution of metals from suspended sediment into the sample aliquot during preparation for 

analysis.  Consequently, it is concluded that the elevated levels of metals reported for the 

groundwater samples collected from the site monitoring wells on October 27, 2009 are directly 

attributable to the high turbidity of the samples and are not representative of the concentration of 

metals in groundwater under natural conditions. 
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December 17, 2009 

 

 

Ms. Jaclynne Drummond 

North Carolina Department of Environment and Natural Resources 

Division of Waste Management 

Solid Waste Section 

P. O. Box 27687 

Raleigh, NC 27611-7687 

 

RE: Report of Results 

 Semi-Annual Groundwater and Surface Water Monitoring: October 2009 

 A-1 Sandrock C&D Landfill 

 Greensboro, Guilford County, NC 

 Permit # 4117 

 

Dear Ms. Drummond: 

 

This report presents the results of semi-annual groundwater and surface water quality monitoring 

conducted at the C&D landfill site referenced above (Figure 1) in October 2009.  The scope of 

work performed included sampling and laboratory analysis of groundwater samples from five 

on-site monitoring wells (MW-1 through MW-5) and surface water samples from four on-site 

locations (SW-1 through SW-4).  The groundwater and surface water samples were collected in 

accordance with the NCDENR, Division of Waste Management (DWM), Solid Waste Section 

(SWS) Groundwater Monitoring Guidance Document and the facility Water Quality Monitoring 

Plan.  The sampling and data collection methods, as well as the current and historical results of 

field and laboratory testing of the water samples, are presented in the following sections.  It is 

noted that the A-1 Sandrock C&D facility became operational in April 2009.  Consequently, the 

October 2009 monitoring is the first semi-annual water-quality monitoring conducted at the site 

since baseline monitoring was conducted in November 2006. 

 

1.0 POTENTIOMETRIC PATTERN AND GROUNDWATER FLOW 

 

Groundwater levels were gauged in the site groundwater monitoring wells on October 27, 2009 

as part of the site monitoring.  Depths to groundwater were measured using an electronic water-
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level meter that was thoroughly decontaminated between wells with a non-phosphate soap and 

water wash followed in order by multiple rinses with distilled water, an isopropyl alcohol rinse, 

and multiple distilled water rinses.  Depth-to-water measurements were made after the wells 

were opened for a sufficient period of time to allow water levels to equilibrate with atmospheric 

pressure.  The locations of the site monitoring wells are depicted in Figure 1.  Groundwater 

elevation data collected at the monitoring wells on October 27, 2009 are presented in Table 1.  

The depth to groundwater across the site measured relative to the top of the PVC casing of the 

Type II groundwater-monitoring wells on October 27, 2009, ranged from 5.92 feet (MW-3) to 

29.03 (MW-1) feet below grade, which is consistent with the site surface topography. 

 

A water-table elevation contour map that was developed based on the October 27, 2009 

groundwater-gauging data for the Type II monitoring wells is presented in Figure 1.  The pattern 

of the water-table contours indicates that the horizontal component of shallow groundwater flow 

at the site is generally varies from north to west, which is consistent with the surface topography 

and drainage features at the site.  The hydraulic gradient of the water table, based on the data 

depicted in Figure 1, varies from approximately 0.07 to 0.09 ft/ft at the site. 

 

2.0 RESULTS OF GROUNDWATER AND SURFACE WATER SAMPLING AND 

ANALYSIS 

 

Groundwater samples were collected from the site monitoring wells and surface water samples 

were collected from four on-site locations on October 27, 2009 for laboratory analysis to monitor 

the quality of groundwater and surface water at the site.  It is noted that monitoring well MW-1 

serves as the up gradient, natural background well for the facility, and monitoring wells MW-2 

through MW-5 serve as the down gradient monitoring wells.  The groundwater and surface water 

samples were collected and handled in accordance with the sampling protocols included in the 

site Water Quality Monitoring Plan as well as the SWS Groundwater Monitoring Guidance 

Document.  Purging and sampling of groundwater from the monitoring wells was conducted 

using disposable, bottom-loading bailers at all wells.  Surface water samples were collected 

directly into sample containers by direct submersion in the streams.  All reusable sampling 

equipment was properly decontaminated between sampling locations with a non-phosphate soap 

and water wash, followed by multiple rinses with distilled water.  New disposable nitrile or latex 

gloves were worn during all sampling activities.  Disposable sampling equipment/material (e.g., 

disposable bailers, gloves, etc.) was discarded after each use. 

 

Prior to groundwater sampling, the monitoring wells were purged of a minimum of three well 

volumes of water.  During purging, measurements were made in the field of the pH, temperature, 
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specific conductance and turbidity of the groundwater collected from the monitoring wells, in 

accordance with SWS requirements.  The results of the field analyses of these parameters are 

presented in Table 1.  Copies of Groundwater Sampling Forms containing pertinent information 

recorded in the field during purging and sampling at each groundwater monitoring well are 

presented in Appendix A.  The results of the field-measured water-quality parameters indicate 

that the values measured in groundwater collected from the site monitoring wells were generally 

within the applicable stabilization criteria with the exception of turbidity, which was elevated at 

all monitoring wells (see Groundwater Sampling Forms).  Groundwater at the site is generally 

neutral to slightly acidic based on the pH values measured in the field (6.07 to 7.07).   Specific 

conductance values ranged from 130 (MW-3) to 260 (MW-1 and MW-5) S/cm.  Turbidity 

values ranged from 378 (MW-4) to greater than 1,000 (MW-1, MW-3 and MW-5) NTUs. 

 

Surface water samples were collected from four locations at the site (SW-1 through SW-4).  The 

sampling locations are depicted in Figure 1.  SW-1 is located at the northwest boundary of the 

site where Hickory Creek enters the facility.  SW-2 is located along an unnamed tributary to 

Hickory Creek where it enters the east side of the facility.  SW-3 is located along an unnamed 

tributary to Hickory Creek where it enters the south side of the facility.  SW-4 is located 

downstream where Hickory Creek exits the southwest corner of the facility.   All surface water 

samples were collected directly into sample containers by direct submersion in the stream in 

accordance with the protocol presented in the SWS Groundwater Monitoring Guidance 

Document. 

 

All groundwater and surface water samples were analyzed at a North Carolina-certified 

laboratory for Appendix I volatile organic compounds, Appendix I metals, iron, manganese, 

mercury, chloride, sulfate, alkalinity and total dissolved solids.  Summarized historical results of 

laboratory analyses for groundwater and surface water samples collected from the site are 

presented in Table 2.  Copies of the original laboratory reports are included in Appendix B. 

 

The laboratory analytical results for the surface water samples collected from the site on October 

27, 2009 indicate that acetone was reported in samples SW-1 and SW-4 at concentrations well 

below the 15A NCAC 2L groundwater quality standard (no surface water standard currently 

exists for acetone).  No other volatile organic compounds were reported in any of the surface 

water samples.  Concentrations of iron exceed the 15A NCAC 2B surface water quality standard 

for freshwater aquatic life (1,000 µg/L) at background location SW-1, as well as at locations 

SW-2 and SW-3.  It is noted that iron was also reported in an associated laboratory blank, 

indicating that a portion of the iron reported in the samples was introduced at the laboratory 

during sample preparation.   Moreover, the iron concentration of iron in the background surface 
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water sample represents quality of surface water entering the site from upstream.  None of the 

reported concentrations of any other metals or inorganic parameters in the surface water samples 

exceed applicable water quality standards. 

 

The laboratory analytical results for the groundwater samples collected from the site monitoring 

wells on October 27, 2009 indicate that a trace level of methylene chloride (0.200 µg/L), 

substantially below the 15A NCAC 2L standard of 4.6 µg/L was reported in the sample from 

MW-1.  It is noted that methylene chloride was also reported in the associated trip blank sample 

at a similar concentration.  No other volatile organic constituents were reported in any of the 

groundwater samples. 

 

The results of the metals and inorganic parameter analyses of the groundwater samples indicate 

that iron and manganese were reported in the groundwater samples collected from monitoring 

wells MW-2, MW-3 and MW-4 at concentrations that exceed the 15A NCAC 2L groundwater 

quality standards (300 µg/L and 40 µg/L, respectively) that become effective on January 1, 2010.  

In addition the reported concentrations of vanadium in the groundwater samples from monitoring 

wells MW-3 and MW-4 and the concentration of cobalt in the groundwater sample from MW-4 

exceed the corresponding 15A NCAC 2L groundwater quality standards.  It is noted that the 

groundwater samples collected from all of the monitoring wells were highly turbid, as discussed 

above.  Inasmuch as the samples for metals analysis are prepared by Method 3030c without 

filtration, highly turbid samples tend to return false positives with respect to metals 

concentrations due to dissolution of metals from suspended sediment into the sample aliquot 

during acid fixation in the field and preparation for analysis in the laboratory.  Consequently, it is 

concluded that the elevated levels of metals reported for the groundwater samples collected from 

the monitoring wells October 27, 2009 are directly attributable to the high turbidity of the 

samples.  It is noted that none of the reported concentrations of the remaining metals in the 

groundwater samples exceed the corresponding 15A NCAC 2L .0202 groundwater quality 

standards. 

 

3.0 CONCLUSIONS AND RECOMMENDATIONS 

 

The results of the October 2009 groundwater and surface water quality monitoring conducted at 

the A-1 Sandrock C&D Landfill indicate that overall water quality is similar to that reported for 

the baseline sampling conducted in November 2006.  No volatile organic compounds were 

reported in any of the groundwater or surface water samples at concentrations that exceed the 

corresponding 15A NCAC 2L .0202 groundwater quality standards or the 15A NCAC 2B 

surface water quality standards.  Cobalt, iron, manganese and vanadium were reported at 
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concentrations exceeding the corresponding 15A NCAC 2L .0202 groundwater quality standards 

in groundwater samples collected from the site monitoring wells in October 2009.  It is noted 

that the groundwater samples collected from all of the monitoring wells were highly turbid due 

to the use of bottom-loading disposable bailers for purging and sampling (necessitated at MW-1 

due to the depth to groundwater). 

 

Inasmuch as the samples for metals analysis are prepared by Method 3030c without filtration, 

highly turbid samples tend to return false positives with respect to metals concentrations due to 

dissolution of metals from suspended sediment into the sample aliquot during preparation for 

analysis.  Consequently, it is concluded that the elevated levels of metals reported for the 

groundwater samples collected from the site monitoring wells on October 27, 2009 are directly 

attributable to the high turbidity of the samples and are not representative of the concentration of 

metals in groundwater under natural conditions. 

 

If you have any questions or require further assistance regarding this report, please call me at 

919-995-0363.  The next water quality monitoring event for the A-1 Sandrock C&D Landfill is 

scheduled for April 2010. 

 

Sincerely, 

 
Brian S. Boutin, P.G. 

Consulting Geologist 

 

Cc: Ronnie Petty, A-1 Sandrock 

 David Garrett, PG, PE 

 





MW-1 44.0 2.0 816.05 29.03 787.02 14.6 7.07 260 1000+

MW-2 33.0 2.0 761.92 9.41 752.51 14.8 7.07 140 972

MW-3 33.0 2.0 731.82 5.92 725.90 14.2 7.06 130 1000+

MW-4 24.0 2.0 733.17 6.87 726.30 16.0 6.11 150 378

MW-5 28.5 2.0 762.88 15.53 747.35 16.0 6.07 260 1000+

Notes: MSL      = Mean Sea Level

BTOC   = Below Top of Casing

GW        = Groundwater 

S.C.       = Specific Conductance

ntu         = Nephelometric Turbidity Units

Monitoring well construction data taken from October-December 2006 Sampling Event Monitoring Report prepared by Withers & Ravenel.

Well Diameter 

(Inches)

Field Parameters

Turbidity  

(ntu)

Groundwater

Elevation

(Feet MSL)

Depth to

Groundwater

(Feet BTOC)

Top of Casing 

Elevation 

(Feet MSL)

Monitoring Well Specifications and Groundwater Indicator Parameter Data

Table 1

October 2009 Sampling Event

A-1 Sandrock C&D Landfill

Greensboro, Guilford County, North Carolina

October 27, 2009

Well Depth   

(Feet BTOC) pH
S.C. 

umhos/cm

Permit # 4117

Well 

Identity Temp.  C
o



Sample ID

Appendix II

Constituent

NCAC 2L Standard

(µg/L) 11/29/2006 10/27/2009

MW-1 Antimony 1.4* BQL BQL

Arsenic 50 BQL BQL

Barium 2000 390 22.9 JB

Beryllium 4* BQL BQL

Cadmium 1.75 BQL BQL

Chromium 50 BQL BQL

Cobalt 2* 9 BQL

Copper 1000 36 3.02 JB

Iron 300** NA 158

Lead 15 11 BQL

Manganese 50** NA 13.6

Mercury 1.05 NA BQL

Nickel 100 10 BQL

Selenium 50 BQL BQL

Silver 17.5 12 1.24 JB

Thallium 0.28* BQL BQL

Vanadium 25* 200 12.3

Zinc 1050 202 2.00 J

Methylene Chloride

(Dichloromethane) 4.6 BQL 0.200 JB

Chloride 250000 NA 4050

Sulfate 250000 NA 26700

Alkalinity NS NA 71400

TDS 500000 NA 84000

MW-2 Antimony 1.4* BQL BQL

Arsenic 50 BQL BQL

Barium 2000 449 50.8 JB

Sampling Date

Analytical Results (µg/L)

Table 2

Historical Results of Appendix I Detection Monitoring

A-1 Sandrock C&D Landfill

Greensboro, Guilford County, North Carolina

Permit # 4117-CDLF-2008



Sample ID

Appendix II

Constituent

NCAC 2L Standard

(µg/L) 11/29/2006 10/27/2009

Sampling Date

Analytical Results (µg/L)

Beryllium 4* BQL BQL

Cadmium 1.75 BQL BQL

Chromium 50 BQL BQL

Cobalt 2* 9 BQL

Copper 1000 45 8.77 JB

Iron 300** NA 2360 B

Lead 15 BQL BQL

Manganese 50** NA 63.4

Mercury 1.05 NA BQL

Nickel 100 BQL BQL

Selenium 50 BQL BQL

Silver 17.5 BQL 3.43 JB

Thallium 0.28* BQL BQL

Vanadium 25* 200 8.3

Zinc 1050 236 4.41 J

Chloride 250000 NA 3240

Sulfate 250000 NA 10500

Alkalinity NS NA 47900

TDS 500000 NA 75000

MW-3 Antimony 1.4* BQL BQL

Arsenic 50 BQL BQL

Barium 2000 860 334 B

Beryllium 4* BQL BQL

Cadmium 1.75 BQL BQL

Chromium 50 29 28.7 B

Cobalt 2* 30 20

Copper 1000 60 27.8 B

Iron 300** NA 35200 B

Lead 15 BQL 10.4

Manganese 50** NA 481

Mercury 1.05 NA BQL

Nickel 100 67 31.0 J
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Sample ID

Appendix II

Constituent

NCAC 2L Standard

(µg/L) 11/29/2006 10/27/2009

Sampling Date

Analytical Results (µg/L)

Selenium 50 BQL 6.34 J

Silver 17.5 BQL BQL

Thallium 0.28* BQL BQL

Vanadium 25* 135 61.5

Zinc 1050 219 65.7

Chloride 250000 NA 2610

Sulfate 250000 NA 7430

Alkalinity NS NA 52800

TDS 500000 NA 84000

MW-4 Antimony 1.4* BQL BQL

Arsenic 50 BQL BQL

Barium 2000 768 163 B

Beryllium 4* BQL BQL

Cadmium 1.75 BQL BQL

Chromium 50 11 24.5 B

Cobalt 2* 11 9.53 J

Copper 1000 67 35.0 B

Iron 300** NA 17700 B

Lead 15 6 BQL

Manganese 50** NA 767

Mercury 1.05 NA BQL

Nickel 100 15 20.5 J

Selenium 50 BQL BQL

Silver 17.5 BQL 0.88 JB

Thallium 0.28* BQL BQL

Vanadium 25* 106 34.8

Zinc 1050 354 18.2

Chloride 250000 NA 2940

Sulfate 250000 NA 8350

Alkalinity NS NA 46900

TDS 500000 NA 77000
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Sample ID

Appendix II

Constituent

NCAC 2L Standard

(µg/L) 11/29/2006 10/27/2009

Sampling Date

Analytical Results (µg/L)

MW-5 Antimony 1.4* BQL BQL

Arsenic 50 BQL BQL

Barium 2000 534 42.4 JB

Beryllium 4* BQL BQL

Cadmium 1.75 BQL BQL

Chromium 50 11 BQL

Cobalt 2* 14 1.96 J

Copper 1000 55 8.49 JB

Iron 300** NA 1250 B

Lead 15 BQL BQL

Manganese 50** NA 418

Mercury 1.05 NA BQL

Nickel 100 14 3.02 JB

Selenium 50 BQL BQL

Silver 17.5 BQL 1.09 JB

Thallium 0.28* BQL BQL

Vanadium 25* 145 11.2

Zinc 1050 501 2.68 J

Toluene 1000 BQL 0.830 J

Chloride 250000 NA 7000

Sulfate 250000 NA 16100

Alkalinity NS NA 84100

TDS 500000 NA 132000

SW-1 Antimony 1.4* BQL BQL

Arsenic 50 BQL BQL

Barium 2000 82 57.7 JB

Beryllium 4* BQL BQL

Cadmium 1.75 BQL BQL

Chromium 50 BQL 3.33 JB

Cobalt 2* BQL BQL

Copper 1000 BQL 7.56 JB

Iron 300* NA 2530 B
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Sample ID

Appendix II

Constituent

NCAC 2L Standard

(µg/L) 11/29/2006 10/27/2009

Sampling Date

Analytical Results (µg/L)

Lead 15 BQL BQL

Manganese 50** NA 97.4

Mercury 1.05 NA BQL

Nickel 100 BQL 4.92 J

Selenium 50 BQL BQL

Silver 17.5 BQL 0.67 JB

Thallium 0.28* BQL BQL

Vanadium 25* BQL 9.74

Zinc 1050 BQL 17.2

Acetone 700 BQL 2.98 J

Chloride 250000 NA 22000

Sulfate 250000 NA 9200

Alkalinity NS NA 89900

TDS 500000 NA 166000

SW-2 Antimony 1.4* BQL BQL

Arsenic 50 BQL BQL

Barium 2000 47 81.7 JB

Beryllium 4* BQL BQL

Cadmium 1.75 BQL BQL

Chromium 50 BQL BQL

Cobalt 2* BQL BQL

Copper 1000 BQL 2.69 JB

Iron 300** NA 1040 B

Lead 15 BQL BQL

Manganese 50** NA 284

Mercury 1.05 NA BQL

Nickel 100 BQL BQL

Selenium 50 BQL BQL

Silver 17.5 BQL BQL

Thallium 0.28* BQL BQL

Vanadium 25* BQL 4.43

Zinc 1050 BQL 1.40 J
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Sample ID

Appendix II

Constituent

NCAC 2L Standard

(µg/L) 11/29/2006 10/27/2009

Sampling Date

Analytical Results (µg/L)

Chloride 250000 NA 12200

Sulfate 250000 NA 11800

Alkalinity NS NA 182000

TDS 500000 NA 241000

SW-3 Antimony 1.4* 33 BQL

Arsenic 50 BQL BQL

Barium 2000 BQL 61.7 JB

Beryllium 4* BQL BQL

Cadmium 1.75 BQL BQL

Chromium 50 BQL BQL

Cobalt 2* BQL 4.84 J

Copper 1000 42 11.2 B

Iron 300** NA 2050 B

Lead 15 BQL BQL

Manganese 50** NA 422

Mercury 1.05 NA BQL

Nickel 100 BQL BQL

Selenium 50 BQL BQL

Silver 17.5 BQL BQL

Thallium 0.28* BQL BQL

Vanadium 25* BQL 3.27

Zinc 1050 BQL 4.66 J

Chloride 250000 NA 6270

Sulfate 250000 NA 8670

Alkalinity NS NA 53800

TDS 500000 NA 92000

SW-4 Antimony 1.4* BQL BQL

Arsenic 50 BQL BQL

Barium 2000 70 62.6 JB

Beryllium 4* BQL BQL

Cadmium 1.75 BQL BQL

Chromium 50 BQL BQL
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Sample ID

Appendix II

Constituent

NCAC 2L Standard

(µg/L) 11/29/2006 10/27/2009

Sampling Date

Analytical Results (µg/L)

Cobalt 2* BQL BQL

Copper 1000 BQL 3.21 JB

Iron 300** NA 553 B

Lead 15 BQL BQL

Manganese 50** NA 447

Mercury 1.05 NA BQL

Nickel 100 BQL BQL

Selenium 50 BQL BQL

Silver 17.5 BQL BQL

Thallium 0.28* BQL BQL

Vanadium 25* BQL BQL

Zinc 1050 BQL 2.20 J

Acetone 700 BQL 2.57 J

Chloride 250000 NA 18600

Sulfate 250000 NA 10200

Alkalinity NS NA 117000

TDS 500000 NA 181000

Notes: NCAC 2L STD = Groundwater Quality Standard under Title 15A of North Carolina Administrative

Code Subchapter 2L

* - Solid Waste Section Groundwater Protection Standard (SWS GWP Standard)

** - NCAC 2L standard becomes effective 1/1/10.

Laboratory results in bold exceed NCAC 2L STD or SWS GWP Standard

BQL - Not Detected above the Laboratory Practical Quantitation Limit

NA = Not analyzed

NE - Not Established

NS = Not sampled

J = Estimated value above laboratory method detection limit and below SWSL or reporting limit.
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Groundwater Sampling Forms 
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Laboratory Reports 

And 

Chain-of-Custody Records 
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