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1.0   INTRODUCTION 

 

This Environmental Monitoring Plan (EMP) summarizes the sampling procedures and analytical 

methods to be used for groundwater, surface water, underdrain, and leachate monitoring at the 

Blue Ridge paper Products Inc.’s (BRPP) Landfill No. 6 site in Canton, North Carolina (See 

Figure 1-1).  The procedures, protocols, methods, and monitoring locations in this EMP shall not 

be changed or altered without approval from the North Carolina Department of Environment and 

Natural Resources (NCDENR).   

 

The purpose of the EMP is to detect any potential impacts of the landfill on the groundwater and 

surface water in the vicinity of the site.  The monitoring wells have been located based on the 

groundwater flow directions determined from previous hydrogeologic studies at the site.  A 

potentiometric map of the groundwater surface is provided in Appendix C.   
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2.0   SAMPLING LOCATIONS AND FREQUENCY 

 

Samples will be collected from twenty-one (21) groundwater locations, six (6) surface water 

locations, one (1) underdrain location, and one (1) leachate location on a semi-annual basis in 

March and November.  The groundwater, surface water, underdrain, and leachate locations are 

listed in Table 2-1 and shown on Figure 2-1.   

 
TABLE 2-1 

 
ENVIRONMENTAL MONITORING LOCATIONS 

LANDFILL NO. 6 
BLUE RIDGE PAPER INC., CANTON, NORTH CAROLINA 

 
GROUNDWATER LOCATIONS 
MW-1A MW-8 MW-16S 
MW-2 MW-9 MW-16D 
MW-3A MW-10 MW-17 
MW-4 MW-11 MW-18 
MW-5A MW-12 MW-20 
MW-6 MW-13 MW-21 
MW-7A MW-14  
 MW-15  
   
SURFACE WATER LOCATIONS 
BB-UP (Bowen Branch Upstream)  
BB-DOWN (Bowen Branch Downstream)  
BB-3  
BB-4   
PR-UP   
PR-DOWN   
UNDERDRAIN LOCATION 
Bowen Branch Underdrain Discharge Point 
   
LEACHATE LOCATION 
Leachate Collection Point in Area G 
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3.0   WATER QUALITY MONITORING PARAMETERS 

 

The field and laboratory monitoring parameters, analytical methods, and reportable detection 

limits (RDLs) for the groundwater, surface water, underdrain, and leachate monitoring are shown 

in Table 3-1.   
TABLE 3-1 

 
ANALYTICAL PROGRAM 

LANDFILL NO. 6 
BLUE RIDGE PAPER INC., CANTON, NORTH CAROLINA 

 
Water Quality 

Parameter 
Units Analytical 

Method 
RDLs1 

Specific Conductance at 25°C (Field) µmhos/cm SM 2510B 10 
Temperature (Field) degrees C SM 2550B 0.1 
pH (Field) pH units SM 4500 HB 0.1 
Turbidity (Field) NTU Field Screen 1.0 
Nitrate-Nitrite as N mg/l SM 4500 NO3H 0.20 
Nitrite as N mg/l SM 4500 NO2B 0.01 
Total Dissolved Solids mg/l SM 2540C 25 
Total Organic Carbon mg/l SM 5310C 0.5 
Total Recoverable Phenols mg/l EPA 420.1 0.005 
Chloride mg/l EPA 300.0 1.0 
Fluoride mg/l EPA 300.0 0.1 
Sulfate mg/l EPA 300.0 1.0 
Arsenic ICPMS mg/l EPA 200.8 0.005 
Barium mg/l EPA 200.7 0.01 
Cadmium ICPMS mg/l EPA 200.8 0.001 
Calcium mg/l EPA 200.7 0.01 
Chromium ICPMS mg/l EPA 200.8 0.002 
Copper ICPMS mg/l EPA 200.8 0.005 
Iron mg/l EPA 200.7 0.05 
Lead ICPMS mg/l EPA 200.8 0.005 
Magnesium mg/l EPA 200.7 0.01 
Manganese ICPMS mg/l EPA 200.8 0.005 
Mercury mg/l EPA 245.1 0.0002 
Nickel ICPMS mg/l EPA 200.8 0.005 
Potassium mg/l EPA 200.7 0.5 
Selenium ICPMS mg/l EPA 200.8 0.005 
Silver ICPMS mg/l EPA 200.8 0.002 
Sodium mg/l EPA 200.7 0.05 
Zinc mg/l EPA 200.7 0.02 
TOX mg/l SW 846 9020B 0.03 
BOD2 mg/l SM 5210B 2.0 
COD2 mg/l EPA 410.4 20 
Total Phosphorous3 mg/l SM 4500 PE 0.02 
 
Notes: 
1. RDL = Reportable Detection Limits 
2. BOD and COD are done on the leachate and underdrain samples only.   
3. Total phosphorous as Phosphate is done on leachate only.   
 
Method Reference:  The analytical methods selected are presented in Test Methods for Evaluating Solid Waste, OSWER, 
SW-846, Third Edition, as revised; Methods for Chemical analysis of Water and Wastes, EMSL, EPA-600/4-79-020, revised 
March 1983; and Standard Methods for the Examination of Water and Wastewater, APHA, 19th Edition, 1995.  Equivalent 
and appropriate analytical methods may be substituted with Juniper Ridge Landfill approval, e.g., manual for automated and 
vice versa.   
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4.0   SAMPLING PROCEDURES 

 

The following sections describe the procedures to be followed for collecting groundwater, 

surface water, underdrain, and leachate samples at the BRPP site.  Sample recordkeeping forms 

and chain-of-custody forms to be completed for each water quality monitoring location are 

presented in Appendix A.  Monitoring well installation diagrams for the BRPP monitoring wells 

are presented in Appendix B.   

 

4.1  Groundwater Sample Collection 

 

There is typically one of three possible purging and sampling procedures followed for collection 

of samples from the monitoring well locations at the BRPP site.  The specific sampling methods 

are shown in Subsection 4.1.2, 4.1.3, and 4.1.4.   

 

4.1.1  Well Inspection and Water Level Measurement.  Upon arrival at each groundwater 

sampling location, the sampling personnel will observe the physical condition of the monitoring 

well(s).  The inspection will include observation of the condition of the ground surface seal and 

the well guard pipe to evaluate if any evidence of frost heaving, cracks, or vandalism are present.  

The condition of the monitoring well will be recorded on the field data records.  Periodically, the 

area around the well may have to be cleared of weeds, brush, or other materials prior to 

beginning the water sampling activity.   

 

Following inspection of the sampling location, the water level will be measured.  The water level 

in the well casing will be determined by lowering a clean electronic sounding probe into the well 

until contact with the water surface is made.  The distance from the monitoring well reference 

elevation to the water surface contact will be entered into the field records.  Water levels in the 

monitoring wells will be measured to the nearest 0.01 foot.  In all cases, the depth to water will 

be referenced to the top of the PVC well casing (permanently marked measurement reference 

point).  In instances where water is flowing from the well casing, the water level will be noted as 



____________________ 
S:\Brpp\NC\docs\R\2013\2013Evergreen_emp.doc 
Sevee & Maher Engineers, Inc. 
April 23, 2009 (Revised December 2013) 

4-2 

such.  Upon removing the water level probe, it will be decontaminated as described in 

Section 5.0.   

 

4.1.2  Monitoring Wells Where a Bladder Pump is Used.  A submersible bladder pump is used to 

purge and sample monitoring well locations listed below.  The bladder pump is adjusted to 

remove water from the monitoring well at a rate of approximately 200 millimeters per minute.  

Field measurements for pH, conductivity, temperature, and turbidity are monitored at five-minute 

or more intervals until three consecutive field readings are within the field parameter 

stabilization listed below for approximately 30 minutes prior to sample collection.  The use of a 

bladder pump is applicable at the following wells:   

 

  MW-13  MW-16S 
  MW-14  MW-18 
  MW-15  MW-21 
  MW-16D 
 

 Field parameter stabilization criteria:   

pH + 0.1 standard pH unit with respect to previous pH 

measurement. 

Specific conductance + 10% of previous measurement.   

Turbidity + 10% or <10 NTU of previous measurement.   

Temperature + 1°C of previous measurement.   

 

4.1.3  Monitoring Wells Where a Submersible Grundfos Pump is Used.  A submersible Grundfos 

pump is used to purge and sample the monitoring well locations listed below.  The Grundfos 

pump is adjusted to remove water from the monitoring well at a flow rate of between 1.0 and 1.5 

gpm.  Field measurements for pH, conductivity, temperature, and turbidity are taken every six to 

ten minutes until three or more well volumes are removed and the field parameters stabilize as 

discussed in Section 4.1.2.  A sample is collected after completing the above purging process.  If 

the water column is drawn down to the pump head, the pump will be turned off and a sample of 
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the recharge water will be collected.  The use of a Grundfos pump is applicable at the following 

locations:   

 
  MW-10 
  MW-17 
  MW-20 
 

4.1.4  Monitoring Wells Where a Bailer is Used for Sample Collection.  A Teflon bailer is used 

to purge and sample the monitoring locations listed below.  In the case where the well has 

sufficient recharge, three well volumes of water will be removed from the well prior to sample 

collection.  In the case where the recharge is insufficient and the well water is drawn down 

significantly, the well will be purged close to dry and a sample of the recharge will be collected.  

In the case where the monitoring well produces three volumes of water, periodic field 

measurements of pH, conductivity, temperature, and turbidity will be monitored, and purging 

will continue until these parameters have stabilized as discussed in Section 4.1.2.  The following 

wells will be sampled using a bailer:   

 
  MW-1A  MW-7A 
  MW-2   MW-8 
  MW-3A  MW-9 
  MW-4   MW-11 
  MW-5A  MW-12 
  MW-6 
 

4.2  Surface Water and Underdrain Sampling Procedure 

 

Surface water samples from the six surface water locations as well as the one underdrain location 

listed in Table 2-1 will be collected in the following manner:   

 

 1. Collect the sample by immersing the sample bottle or sampling device not more 

than 1 foot below the water surface.  If a stream is being sampled, the sample 

point will be upstream of the sampler with the opening of the sample bottle or 

sampling device oriented upstream, but avoiding floating debris.  If a culvert is 
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being sampled, the sample bottle or sampling device will be placed where the 

water flows out of the bottom of the culvert.   

 

 2. Directly fill the appropriate sample containers from the sampling device if needed.   

 

 3. If possible, measure the following parameters in the water body:   

 

  • temperature   

  • pH   

  • specific conductance   

  • turbidity 

 

  If direct measurement is not possible, these parameters will be measured from 

water remaining in the sampling device or a separate plastic bottle.  This 

information will be recorded in the sample data record, sample labels will be 

completed, and the chain-of-custody (COC) procedures will be initiated.   

 

 4. Complete the Surface Water or Underdrain Sample Data Record (see 

Appendix A).   

 

4.3  Leachate Sampling Procedure 

 

Leachate samples will be collected from the leachate manhole by either using a Teflon bailer or a 

glass beaker attached to a pole.  After filling sample bottles, pH, conductivity, temperature, and 

turbidity readings will be taken.   

 

The information will be recorded on a Leachate Sample Data Record (see Appendix A), sample 

labels will be completed, and the COC procedures will be initiated.   
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4.4  Sample Volume, Preservation, and Holding Times 

 

Obtaining required sample volumes, adhering to specified sample preservation procedures and 

complying with allowable sample holding times are necessary to produce analytical testing 

results which will be representative of the site water quality conditions.  In preparing for each 

sampling event, the sampling personnel will prepare schedules which will permit adequate 

laboratory notification and sample delivery to allow testing within the allowable holding times.  

Preservation of collected samples is accomplished by refrigerating samples at 4 degrees Celsius 

(°C) and in some cases by acidification.  Physical preservation of the samples will be 

accomplished by storing the filled sample bottles in covered insulated coolers constructed of 

impact resistant plastic.  Efforts will be made to pack the coolers such that the sample bottles are 

not subject to movement or breakage.   

 

4.5  Field Instrumentation Calibration 

 

Sampling quality control will include the daily calibration of field equipment used to measure 

pH, turbidity, and specific conductance.   
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5.0   EQUIPMENT DECONTAMINATION 

 

Decontamination of the sampling equipment and instrumentation is required prior to initiation of 

sampling and between each sample location to minimize the potential for cross contamination 

between samples.  Clean nitrile or PVC gloves will be worn to reduce contamination potential 

when performing the decontamination activities, when handling decontaminated sampling 

equipment, as well as prior to and during all sampling.   

 

5.1  Field Instrumentation Decontamination 

 

Field instrumentation, i.e., pH, specific conductance, turbidity, and temperature probes and 

meters will, under no circumstances, be introduced into a sampling device or sample bottle.  To 

minimize latent influences between sampling locations, the probes and meters will be rinsed with 

distilled water and, when appropriate, wiped dry with clean paper towels.  The electronic water 

level probe will be introduced into monitoring well(s) prior to the purging process.  Upon 

extraction from a monitoring well, the probe and associated electric lead wire(s) will be cleaned 

with consecutive rinses of distilled water.   

 

5.2  Bladder Pump and Grundfos Pump Decontamination 

 

The Grundfos pumps and bladder pumps used for well purging and sampling, along with the 

tubing attached to them, will be decontaminated as follows.  The bladder pump is cleaned with a 

solution of soapy water, deionized (DI) water rinse, rinsed with alcohol, and followed by a DI 

water rinse.  Each bladder as well as the pump seals and tubing are replaced between wells.  The 

outside of the Grundfos pump is cleaned in the same manner as the bladder pump.  Several 

gallons of DI water is pumped through the Grundfos pump and all tubing is replaced between 

samples.   
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5.3  Teflon Bailer Decontamination 

 

Each Teflon bailer used to purge and sample at monitoring well locations will be cleaned in the 

Rogers and Callcott Laboratory with a soapy hot water scrub, hot water rinse, alcohol rinse, and 

DI water rinse.  Each bailer will be wrapped with tin foil after decontamination and prior to use.   
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6.0   SAMPLE CUSTODY 

 

Chain-of-custody (COC) procedures will be followed during sample collection and handling 

activities during both the field and laboratory operations.  The COC procedures assure that each 

sample is accounted for at all times.  To maintain the highest degree of control in sample 

handling, preprinted labels will be utilized so that all necessary information is retained with the 

sample.  COC records will be used to maintain control over sample access during and after 

shipment from the sampling location.  Additionally, proper completion of field sample logs, 

accession books, tracking sheets, and extraction logs by appropriate field and laboratory 

personnel will provide for thorough tracking of the samples from collection through analysis and 

final reporting.   

 

The objectives of sample identification, custody, and tracking procedures are as follows:   

 

 • All samples collected for analysis are uniquely labeled for identification purposes 

throughout the analytical process.   

 

 • Samples are correctly analyzed and results are traceable to field records.   

 

 • Important sample characteristics are preserved.   

 

 • Samples are protected from loss, damage, or tampering.   

 

 • Any alteration of samples (e.g. preservation or damage due to shipment or other 

processes) is documented.   

 

 • A record of sample integrity and analytical fate is established.   
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6.1  Sample Monitoring Forms 

 

The use of standard forms accomplishes one or more of the specific objectives of sample 

identification, custody, and tracking.  Standard forms used by the samplers for water quality 

monitoring are provided in Appendix A and are discussed below.  See attached COC form, field 

sampling log, and calibration form.   

 

6.1.1  Chain-of-Custody Record.  The COC Record is initiated in the field by the individual 

physically in charge of sample collection.  The COC must be completed prior to the shipment of 

samples to the laboratory.  The COC contains information specific to the sample location, date 

and time of sample collection, the sampler, the project name and number, laboratory project 

number, the number of containers of each sample being shipped, an itemization of the analyses 

requested for each sample and any remarks about the sample(s) prior to shipment.  The 

completed COC is signed by the sampler and enclosed with the samples.  The COC is then 

signed each time possession of the samples changes, with the signatures of the persons 

relinquishing and receiving the samples, as well as the time and date of the sample exchange 

being indicated on the COC Record.   

 

6.1.2  Sample Collection Forms.  The Monitoring Well, Surface Water, Underdrain, and 

Leachate Sampling Forms will be completed in the field by the individual placed in charge of 

sample collection.  This form correlates the assigned sample bottle designation to a specific well.  

The forms also list pertinent sampling information that must be recorded at the time of sample 

collection (i.e., date and time of sampling and field parameter test results).   

 

6.1.3  Instrument Calibration Form.  Field instrument calibration procedures will be recorded on 

the Instrument Calibration Form on a daily basis.   
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6.2  Packing and Shipping 

 

Samples will be packed and shipped so as to maintain the sample container integrity as well as to 

provide for the health and safety of the sample transporter.   

 

6.2.1  Packing.  Sample containers are generally packed in picnic coolers for shipment.  Bottles 

are to be packed tightly so that no motion is possible.  Styrofoam, vermiculite, and bubble-pack 

are suitable as bottle packing material for most instances.  (High-hazard samples may require 

different packing.)  Ice is placed in double Ziploc™ bags and added to the coolers in order to 

maintain the required 4°C preservation requirement.  All necessary paperwork will be placed in a 

separate Ziploc™ bag and also placed in the cooler.  The cooler top will then be closed and taped 

shut.  Custody sealing and taping of coolers may be required for certain samples/occasions.   

 

6.2.2  Shipping.  The standard procedure followed for shipping environmental samples to the 

analytical laboratory is:   

 

1. For projects where the laboratory can be practically accessed:   

 

• Deliver all samples directly to the laboratory.   

 

2. For projects where the laboratory is not practically accessed:   

 

•. All shipping of environmental samples must be done through Federal 

Express or an equivalent overnight delivery service.   

 

•. If prompt shipping and laboratory receipt of the samples cannot be 

guaranteed (i.e. Sunday and holidays), the samplers will be responsible for 

proper storage of the samples until suitable transportation arrangements 

can be made.   
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7.0   QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 
 

Quality assurance/quality control (QA/QC) is an integral part of this EMP to provide for 

assessment of the adequacy of the analytical results and their intended use.  QA/QC activities 

associated with sampling include utilization of standardized collection procedures and sample 

data records, calibration of field instruments, and adherence to COC procedures.  Analytical 

QA/QC involves the use of approved analytical protocols by qualified laboratories.  Assessment 

of analytical data quality is performed through review of method-specified quality control data, to 

be reported along with the analytical results.  To ascertain that the QA/QC objectives are met, the 

following data validation methods will be used to verify the accuracy and precision of the 

reported results.   
 
 • Chain of Custody for each sample is continuous and included with report.   
 

• Verification that all sample holding times were met.   
 
• Identification of values falling outside of historical (>5 sample rounds) range.   
 
• Identification of wells whose depths have changed since construction.   
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8.0   REPORTING 

 

The BRPP program will include semi-annual and annual reporting to the NCDENR in 

accordance with current waste management regulations.   
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