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ACRONYMS AND ABBREVIATIONS 

BOD Biological Oxygen Demand 

CLEAN Comprehensive Long-Term Environmental Action Navy 

COC  Chain-of-Custody 

COD Chemical Oxygen Demand 

CTO Contract Task Order 

DO Dissolved Oxygen 

DOT Department of Transportation 

ELAP Environmental Laboratory Accreditation Program 

FOL Field Operation Leader 

HEM n-Hexane Extractable Material 

IDW Investigation-derived Waste 

IRCDQM Installation Restoration Chemical Data Quality Manual 

MS Matrix Spike 

MSD Matrix Spike Duplicate 

NAVFAC Naval Facilities Engineering Command 

NSGL Naval Station Great Lakes 

NTU Nephelometric Turbidity Unit 

ORP Oxidation/reduction Potential 
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PCB Polychlorinated Biphenyl 

PPE Personal Protective Equipment (and Clothing) 

QA Quality Assurance 

QC Quality Control 

RCRA Resource Conservation and Recovery Act 
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SAP Sampling and Analysis Plan 

SIM Selective Ion Monitoring 
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TAL Target Analyte List 
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TDS Total Dissolved Solids 
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TtNUS Tetra Tech NUS, Inc. 

USEPA United States Environmental Protection Agency 

VOC Volatile Organic Compound 
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1.0  INTRODUCTION 

This Sampling and Analysis Plan (SAP) outlines one year of long-term groundwater monitoring and 

reporting activities for the Forrestal (Site 2) and Supplyside (Site 3) Landfills located at the Naval Station 

Great Lakes (NSGL), Great Lakes, Illinois.  

 

Tetra Tech NUS, Inc.  (TtNUS) has prepared this SAP for the United States Department of Navy, Naval 

Facilities Engineering Command (NAVFAC) Midwest under the Comprehensive Long-Term 

Environmental Action Navy (CLEAN) Contract Number N62467-04-D-0055, Contract Task Order (CTO) 

478.   

 

1.1 SITE BACKGROUND 

The Forrestal Landfill (Site 2) is located between Superior Street and Skokie Ditch, south of Virginia Court 

(Figure 1-1).  The landfill was the first controlled disposal area used by NSGL.  Operations at the landfill 

began in 1967 and ceased in 1969.  The site was operated as a trench-type landfill with no burning.  It is 

estimated that approximately 76,000 cubic yards of refuse were disposed at the landfill.  The total volume 

of material disposed at the landfill was limited by the size of the parcel (approximately 4 acres) and due to 

the fact that disposed refuse was not burned.  In addition, the period during which the site operated 

coincided with the period during which housing waste collection switched from the Navy to a private 

contractor, with disposal on Navy property.  No hazardous wastes were disposed in the landfill.   

 

The Supplyside Landfill (Site 2) is adjacent to the NSGL facility boundary and south of the Supply 

Department warehouse (Building 3503) and extends almost to the westward extension of Alabama 

Avenue (Figure 1-1).  The landfill covers an area of approximately 400 feet by 1,000 feet.  Operations at 

the landfill began in 1969.  The landfill was operated as a trench-type landfill with four parallel trenches.  

There was no intentional burning of refuse at this site.  The Supplyside Landfill was closed in 1983 and 

had a cover installed in 1985.  The cover grading and seeding were performed by the Navy Construction 

Battalion 401, a tenant command at NSGL, during that time period. 

 

Between May and October 2004 new caps were constructed by Toltest, Inc. for the Forrestal and 

Supplyside Landfills in accordance with designs prepared for the Navy by Clayton Group Services 

(Forrestal Landfill) and Versar (Supplyside Landfill).  In 2006 Toltest installed groundwater monitoring 

wells at the landfills, consisting of six wells (FL-01 through FL-06) at the Forrestal Landfill (Figure 1-2) and 

six wells (SSL-01 through SSL-06) at the Supplyside Landfill (Figure 1-3).  Toltest conducted four 

groundwater monitoring events in August 2006, January 2007, April 2007, and August 2007.   
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1.2 SAP ORGANIZATION 

The remaining sections of this SAP include the monitoring program (Section 2) and sampling and 

analysis methodologies (Section 3).  Also attached to this SAP are TtNUS Standard Operating 

Procedures (Appendix A), referenced field forms (Appendix B), and the site-specific Health and Safety 

Plan (Appendix C). 
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2.0  MONITORING PROGRAM 

2.1 PURPOSE 

This SAP identifies the activities to be performed during Fiscal Year (FY) 2008 of the long-term 

groundwater monitoring at the Forrestal and Supplyside Landfills at NSGL.  Long-term groundwater 

monitoring is being conducted to comply with Federal and Illinois requirements for closure of the landfills 

under Resource Conservation and Recovery Act (RCRA). 

 

2.2 SAMPLING PROGRAM  

Groundwater samples and quality assurance (QA)/quality control (QC) samples will be collected quarterly 

for one year from twelve groundwater monitoring wells at the landfills as part of the long-term 

groundwater monitoring program.  The following discussion identifies the sampling locations at each 

landfill. 

 

Forrestal Landfill 

Six monitoring wells (FL-01 through FL-06) will be sampled at the Forrestal Landfill.  The monitoring well 

locations at the Forrestal Landfill are illustrated in Figure 1-2.   

 

Supplyside Landfill 

Six monitoring wells (SSL-01 through SSL-06) will be sampled at the Forrestal Landfill.  The monitoring 

well locations at the Supplyside Landfill are illustrated in Figure 1-3.   

 

The groundwater samples will be analyzed for the Illinois Environmental Protection Agency (EPA) L1/L2 

analytical parameters.  The analytical program is described in Section 3.3. 

 

Following the fourth quarter of monitoring during FY 2008, the four quarterly results of monitoring along 

with results from FY 2007 will be evaluated, and recommendations will be proposed for either a reduction 

in the sampling frequency, a reduction in analytes monitored, or additional monitoring or remedial action. 
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3.0  SAMPLING AND ANALYSIS PROGRAM 

This section describes the sampling locations, procedures, and record keeping activities for the 

groundwater monitoring activities at the Forrestal and Supplyside Landfills.  The sampling will be 

conducted quarterly for the FY 2008 (October 2007 through September 2008).  Optimization of the 

groundwater monitoring program will be evaluated following the fourth round of monitoring for FY 2008. 

 

3.1 GROUNDWATER SAMPLING ACTIVITIES 

The following sections outline the groundwater sampling activities to be conducted during each 

monitoring event. 

 

3.1.1 Groundwater Level Measurement 

A synoptic round of groundwater level measurements will be collected from each site prior to purging and 

sampling of the monitoring wells for each monitoring event.  Water levels will be obtained from the 12 

groundwater monitoring wells.  Groundwater level measurements will be obtained within a 2-hour period 

and no sooner than 24 hours after a significant precipitation event to minimize the precipitation effects on 

the data sets. 

 

Groundwater level measurements will be conducted in accordance with TtNUS SOP GH-1.2 

(Appendix A).  Measurements will be collected with an electriconic water-level indicator, using the top of 

the inner well casing as the reference point for determination of depth to water.  The total depth of the 

wells will be measured following measurement of the water depth, for determination of well volumes 

during purging activities and to evaluate whether sediment has accumulated in the wells.  Measurements 

will be recorded to the nearest 0.01 in the appropriate field logbook and on a groundwater level 

measurement form (Appendix B).   

 

3.1.2 Groundwater Purging and Sampling 

Groundwater purging and sampling will be accomplished using low-flow sampling techniques in 

accordance with TtNUS Standard Operating Procedure (SOP) SA-1.1 (Appendix A).  Low-flow purging 

and sampling will be implemented because this method provides the least disturbance to the surrounding 

formation (i.e., less turbulence in sampling and hence less turbidity) and allows for a more representative 

sample to be collected.   
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Wells will be purged prior to sampling using dedicated pumps and tubing.  The dedicated pumps are 

QED™ Environmental Systems bladder pumps with Teflon® bladders and Teflon®-lined polyethylene 

tubing installed by TolTest during the initial round of groundwater monitoring.   

 

The water level and the total depth of the monitoring well will be measured to within 0.01 foot accuracy 

from the marked location on the top of the well riser pipe using an electronic water level indicator, prior to 

initiation of purging.   

 

Initially, the pumping rate will be set at approximately 0.3 liters per minute.  The pumping rate will be 

reduced if turbidity is greater than 10 Nephelometric Turbidity Units (NTUs) after the other field 

parameters have stabilized, as described below. 

   

Water levels will be monitored every 5 to 10 minutes as purging occurs.  The pumping rate will be 

adjusted to prevent drawdown from exceeding 0.3 feet during purging.  If groundwater is drawn down 

below the pump intake, purging will cease, and the well will be allowed to recover before purging 

continues.  Slow recovering wells will be identified and purged at the beginning of the workday.  If 

possible, samples will be collected from these wells within the same 8-hour workday.   

 

During purging, water quality parameters [pH, turbidity, specific conductance, temperature, oxidation-

reduction potential (ORP), and dissolved oxygen (DO)] will be measured and recorded every 5 to 

10 minutes using a multi-parameter analyzer in a flow-through cell (QED™ MP-20 Water 

Analyzer/Engineered Flow Cell or similar equipment).  Turbidity will be measured using a separate 

turbidimeter (LaMotte 2020 or similar equipment).  Purge data will be recorded on Low Flow Purge Data 

Sheets (Appendix B).   

 

Well purging will continue until the parameters have stabilized and the minimum purge volume (stabilized 

well volume plus the extraction tubing volume) has been removed.  Stabilization of parameters is defined 

as follows: 

 

• Temperature +/- 0.5˚C 

• pH +/- 0.2 standard units 

• turbidity < 10 NTUs 

• specific conductance +/- 0.020 milliSiemens/centimeter 

• DO +/- 0.2 milligrams per liter 

• ORP +/- 20 millivolts. 

 

120706/P 3-2 CTO 0478 



  REVISION 0 
  DECEMBER 2007 
 
If the parameters have not stabilized within 4 hours or after three well volumes have been purged, this 

information will be recorded and sampling will begin.  Sampling data will be recorded on Groundwater 

Sample Sheets (Appendix B). 

 

Following purging, samples will be collected in laboratory-supplied, pre-preserved bottles.  The samples 

will be labeled and handled as described in Section 3.3.  The samples will be analyzed for the parameters 

identified in Section 3.3. 

 

Purge water will be containerized into appropriate containers and staged at a NSGL-approved location, 

pending appropriate disposal.   

 

3.1.3 Equipment Calibration 

As a rule, instruments used in the field will be calibrated daily prior to use.  These instruments will be 

calibrated according to manufacturer requirements.  Equipment calibration for each instrument will be 

recorded on Equipment Calibration Sheets (Appendix B). 

 

3.1.4 Equipment Decontamination 

Field analytical equipment (e.g., multi-parameter analyzer) and water level measurement will be rinsed 

with analyte-free water. 

 

3.1.5 Investigation-Derived Waste (IDW) Handling 

The groundwater monitoring program may generate three types of potentially contaminated residues: 

personal protective equipment (PPE), purge water, and sampling equipment decontamination fluids.  

Based on the activities and types of contaminants present, none of the residues are expected to 

represent a significant risk to human health or the environment if properly managed.  Planned 

management of each residue is provided in the following.  The waste disposal operations will be 

coordinated through the appropriate NSGL personnel and will be completed in accordance with the 

Hazardous Waste Management Plan for NSGL (ACOS Installation & Environment, 2002) 

 

PPE – PPE includes surgical gloves, etc.  PPE will be double bagged and placed in NSGL trash 

receptacles (dumpsters). 

 

Purge Water - Purge water will be containerized in Department of Transportation (DOT)-approved 

(Specification 17-C/H), 55-gallon drums and staged on wooden pallets in an area established by TtNUS 

personnel and the Navy.  The drums will be sealed and labeled with drum contents, well/boring number, 
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and date.  One composite sample will be collected and analyzed for waste characterization purposes.  

Based on the results of the analyses, a determination will be made whether offsite disposal and/or 

treatment are required.  If IDW materials are shown to be hazardous, TtNUS will arrange for proper 

removal and disposal of the drummed wastes, although Navy representatives must sign the necessary 

manifest documentation. 

 

Sampling Equipment Decontamination Fluids - Equipment decontamination fluids will be containerized 

and handled in the same manner as the purge water. 

 

3.2 SAMPLE HANDLING AND CUSTODY  

The following sections identify procedures for sample handling and custody. 

 

3.2.1 Sample Handling 

Each sample will be divided among several containers.  Each container of a particular sample will be 

specific to the analysis of one or more analyte groups (fractions).  In general, sample fractions will be 

containerized in the following sequence: 

 

• Volatile organic compounds (VOCs) 

• Semivolatile organic compounds (SVOCs) 

• Other organic analytes  

• Non-volatile inorganic analyses 

 

Samples will be shipped in coolers to the analytical laboratory via air courier (e.g. FedEx).  Certain 

analytical parameters have short times before analysis (e.g., nitrate – 48 hours).  Therefore, delivery of 

samples to the laboratory must be appropriately planned as to arrive at the lab in sufficient time for 

analysis and to arrive when the laboratory is staffed to receive samples (i.e., Monday through Friday, or 

prior arrangements for delivery on Saturday). 

 

Sample bottles for aqueous samples will be pre-preserved with the proper amounts and types of 

preservatives prior to being shipped from NSGL.  Table 3-1 lists bottleware and preservative 

requirements for the monitoring program. 

 

Upon collection, the samples will be promptly chilled with ice to 4˚C and packaged in an insulated cooler.  

A temperature blank for use by the receiving laboratory shall be included in each cooler containing 

samples.  Ice will be sealed in containers to prevent water leakage.  Samples will not be frozen. 
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3.2.2 Sample Nomenclature 

A consistent sample nomenclature system has been established to facilitate subsequent data 

management at NSGL.  The sample nomenclature system has been devised such that the following 

objectives can be attained: 

 

• Sorting of data by site, location or matrix. 

• Maintenance of consistency (field, laboratory, and data base sample numbers). 

• Accommodation of project-specific requirements.  

• Accommodation of laboratory sample number length constraints. 

• Ease of identification and direct link to site and year. 

 

The NSGL Environmental Department must approve deviations from this system. 

 

Samples collected at NSGL will be properly labeled with a sample label affixed to the sample container.  

Each sample will be assigned a unique sample tracking number.  The sample tracking number will consist 

of a five or six segment alpha-numeric code that identifies the project [NTC – NSGL was called Naval 

Training Center (NTC) Great Lakes]; the sample’s associated site; the sample type and location; and, for 

aqueous samples where applicable, whether a sample is filtered and/ or the sample round number. 

 

The alphanumeric coding to be used in the NSGL sample system is explained in the diagram and the 

subsequent definitions: 

 

Project Prefix NN AA A or N 
2 to 5-

Characters 

NN and/or A 
Aqueous only 

NTC Site Number Sample Type Location Round Identifier 
and/or Filtered 

 

Character Type: 

 A = Alpha 

 N = Numeric 

 

Site Number: 

The site numbers are: 

 

 02 = Forrestal Landfill 
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 03 = Supplyside Landfill 

  

Sample Type: 

GW = Ground water sample 

 

Location: 

The sample location code is the well number 

 

 01 = Monitoring well 01. 

 

Note:  To keep the sample identification nomenclature to a minimum numbers of characters and to avoid 

redundancy, MW (monitoring well) is used for text, figures and tables and replaced with GW 

(groundwater) in the sample identification, example MW01 would be GW01. 

 

Round Identifier: 

A two digit round identifier will be used to tract the number of aqueous samples taken from a particular 

aqueous sample location.  The first sample collected from a location will be assigned round identifier 01, 

the second 02, etc.  This applies to both existing and proposed monitoring wells and surface water 

locations.  The round identifier beginning with the first quarter of monitoring in FY 2008 will be “05”. 

 

Filtered: 

Water samples that are field filtered (dissolved analysis) will be identified with an “F” in the last code 

section.  No entry in this segment signifies an unfiltered (total) sample. 

 

Example: 

The groundwater sample collected from FL-01 at Forrestal Landfill during Round 5 is identified as 

“NTC02GW0105”.  The filtered fraction is identified as “NTC02GW0105F” 

 

3.2.3 Quality Assurance (QA) /Quality Control (QC) Sample Nomenclature 

Field QA/QC samples are described in Section 3.3.  They will be designated using a different coding 

system.  The QC code will consist of a four to five-segment alphanumeric code that identifies the sample 

QC type, the date the sample was collected, and the number of this type of QC collected on that date. 
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Project Prefix AA NNNNNN NN F 
NTC QC Type Date Sequence Number 

(per day) 
Filtered (aqueous only, 

if needed) 
 

The QC types are identified as: 

 

TB = Trip Blank  

FD = Field Duplicate 

 

Example: 

The first trip blank collected on November 15, 2007, is identified as “NTCTB11150701”. 

 

3.2.4 Sample Custody 

The Field Operations Leader (FOL) (or designee) is responsible for the care and custody of the samples 

collected until they are relinquished to the laboratory or entrusted to a commercial courier.  A Chain-of-

Custody (COC) form will be initiated as samples are acquired and will accompany a group of samples as 

they are transferred from person to person.  One carbonless copy of the completed COC form will be 

retained by the FOL, one copy will be sent to the Project Manager (or designee), and the original will be 

sent to the laboratory.  Samples will be transferred by direct transfer (e.g., to a laboratory courier) or via 

courier (e.g., FedEx). 

 

If shipped via courier, the original (top, signed copy) of the COC form will be placed inside a large Ziploc-

type bag and taped inside the lid of the shipping cooler.  If multiple coolers are sent but are included on 

one COC form, the COC form should be sent with the cooler containing vials for VOC analysis or the 

cooler with the air bill attached.  The air bill should then state how many coolers are included with that 

shipment.   

 

Samples will be packaged in coolers for safe delivery to the laboratory.  Coolers will be constructed of 

sturdy material and will be lined with a large, plastic bag (e.g. “garbage” bag).  Drain plugs on coolers 

must be taped shut.  Samples will be packed with enough cushioning materials such as bubble wrap to 

minimize the possibility of the container breaking.  If cooling is required, ice will be packed around sample 

container shoulders and on top of packing material (minimum of 8 pounds of ice for a medium-size 

cooler).  The liner bag will then be sealed (i.e., tape or tie top in knot).  COC seals will be signed and 

dated by the sampler(s) and affixed across the lid and body of each cooler (front and back).  COC seals 

are part of a chain-of-custody process and are used to prevent tampering with samples after they have 

been collected in the field and sealed in coolers for transport to the laboratory. 

 

120706/P 3-7 CTO 0478 



  REVISION 0 
  DECEMBER 2007 
 
Once the samples are received at the laboratory, the sample cooler and contents are checked and any 

problems are noted on the enclosed COC form (any discrepancies between the sample labels and COC 

form and any other problems that are noted are resolved through communication between the laboratory 

point-of-contact and the TtNUS Project Manager).  The laboratory will retain the copy while the original 

becomes part of the samples' corresponding analytical data package. 

 

3.3 LABORATORY ANALYSIS 

The following sections detail the analytical program for the long-term groundwater monitoring.   

 

The analytical testing shall be accomplished by a laboratory that is accredited by Illinois Environmental 

Laboratory Accreditation Program (ELAP) and that has successfully completed the Navy’s laboratory 

evaluation program as described in the Navy Installation Restoration Chemical Data Quality Manual 

(IRCDQM, September 1999/as amended in October 2002) or most recent edition.  In the event that a 

laboratory does not have current Navy audit status, the Navy may perform an audit on the laboratory they 

intend to use.  The laboratory cannot be used until successful completion of the QA audit 

 

3.3.1 Analytical Parameters 

The environmental samples collected during the long-term groundwater monitoring will be analyzed for 

the Illinois EPA L1/L2 parameters listed in Table 3-2.  The test methods are also listed in Table 3-3. 

 

For samples with turbidities greater than 10 NTUs, an additional filtered sample volume will be collected 

for metals analysis.  The filtered sample will be collected through a new, disposable 0.45-micron filter, 

attached to the discharge tubing.   

 

3.3.2 Quality Assurance (QA) / Quality Control (QC) Samples 

QA/QC samples will be collected during each monitoring event of the long-term groundwater monitoring.  

A summary of QA/QC samples requirements is provided in Tables 3-3.  The types of field QC samples 

are defined as follows: 

 

Field Duplicates - Field duplicates are obtained during a single act of sampling and are used to assess 

the overall precision of the sampling and analysis program.  Field duplicates will be collected at a 

frequency of 10 percent.  Duplicates shall be analyzed by the laboratory for the same parameters as their 

environmental sample counterparts.  One duplicate sample will be collected per 10 groundwater samples 

per site.   
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Temperature Blank - Temperature blanks are vials of water inserted into each sample cooler prior to 

shipment from the field.  The temperature of the temperature blank is measured prior to shipment and 

upon receipt at the laboratory to assess whether samples were properly cooled during transit. 

 

Trip Blank – Trip blanks are samples of deionized water that are analyzed for VOCs.  Each cooler that 

contains samples to be analyzed for VOCs shall include a trip blank.  These blanks would identify cross-

contamination of the samples by VOCs during sample shipment.  The trip blanks should be prepared by 

the laboratory and should be shipped with the bottleware.   

 

Matrix Spike/Matrix Spike Duplicate – Matrix spikes (MSs) are environmental samples to which known 

quantities of analytes are added by the laboratory prior to sample preparation (digestion or extraction).  

These samples provide information about the heterogeneity of the samples as well as the effect of the 

sample matrix on the sample digestion and measurement methodology.  Matrix spike duplicates (MSDs) 

are duplicates of matrix spikes and are used for estimating the precision, in terms of relative percent 

difference (RPD), of organic target analyte analyses.  They are used in lieu of simple duplicate samples 

because native environmental samples frequently do not exhibit detectable levels of organic target 

analytes, which prevents the calculation of RPD values.  MS/MSDs will be collected per 20 groundwater 

samples per event.   

 

Equipment Rinsate Blank – Equipment rinsate blanks are obtained under representative field conditions 

by running analyte free water through or over decontaminated sample collection equipment (e.g., non-

dedicated submersible pump).  Equipment rinsate blanks will be used to assess the effectiveness of 

decontamination procedures.  Equipment rinsate blanks will be collected for each type of non-dedicated 

sampling equipment used and will be submitted at a frequency of one per day.   
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TABLE 3-1 
 

SAMPLE CONTAINERS, PRESERVATION METHODS, AND HOLDING TIMES 
LONG-TERM GROUNDWATER MONITORING 

NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS 
PAGE 1 OF 2 

 
Parameter Container 

Material 
Container 
Volume 

Preservation Holding Time(1) Laboratory 

AQUEOUS SAMPLES 

VOCs Glass vials 3 x 40 mL HCl to pH< 2 Cool to 4°C 14 days to analysis TriMatrix Laboratories, Inc. 

SVOCs  
(PNAs via SIMs) 

Amber glass 2 x 1 L Cool to 4°C 7 days to extraction, 
 40 days from extraction to analysis 

TriMatrix Laboratories, Inc. 

Herbicides Amber glass 2 x 2 L Cool to 4°C 7 days to extraction, 
 40 days from extraction to analysis 

TriMatrix Laboratories, Inc. 

Chlorinated Pesticides Amber glass 1 x 2 L Cool to 4°C 7 days to extraction, 
 40 days from extraction to analysis 

TriMatrix Laboratories, Inc. 

N/P Pesticides Amber glass 2 x 2 L Cool to 4°C 7 days to extraction, 
 40 days from extraction to analysis 

TriMatrix Laboratories, Inc. 

Carbamate Pesticides Amber glass 2 x 2 L Cool to 4°C 7 days to extraction, 
 40 days from extraction to analysis 

TriMatrix Laboratories, Inc. 

PCBs Amber glass 1 x 2 L Cool to 4°C 7 days to extraction, 
 40 days from extraction to analysis 

TriMatrix Laboratories, Inc. 

Metals HDPE 500 mL HNO3 to pH< 2 180 days to analysis, 
 except mercury which is 28 days to analysis 

TriMatrix Laboratories, Inc. 

Cyanide Amber HDPE 500 mL NaOH to pH> 12 14 days to analysis TriMatrix Laboratories, Inc. 

HEM Oil and Grease Glass 2 x 1 L H2SO4 to pH< 2 28 days to analysis TriMatrix Laboratories, Inc. 

TOC  Amber vials 3 x 40 mL H2SO4 to pH< 2 28 days to analysis TriMatrix Laboratories, Inc. 

Phenols Amber glass 500 mL H2SO4 to pH< 2 28 days to analysis TriMatrix Laboratories, Inc. 

General Chemistry 
(Chloride, Fluoride, 
Sulfate, TDS, TSS) 

HDPE 2 x 1 L Cool to 4°C 28 days to analysis (Chloride, fluoride, sulfate) 
7 days to analysis (TDS, TSS) 

TriMatrix Laboratories, Inc. 
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SAMPLE CONTAINERS, PRESERVATION METHODS, AND HOLDING TIMES 
LONG-TERM GROUNDWATER MONITORING 

NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS 
PAGE 2 OF 2 

 
Parameter Container 

Material 
Container 
Volume 

Preservation Holding Time(1) Laboratory 

AQUEOUS SAMPLES 

Nutrients 
(Ammonia, Phosphorus, 
COD) 

HDPE 500 mL H2SO4 to pH< 2 28 days to analysis TriMatrix Laboratories, Inc. 

Nitrate HDPE 500 mL H2SO4 to pH< 2 48 hours from collection TestAmerica 

BOD, Nitrite HDPE 1 L Cool to 4°C 48 hours from collection TestAmerica 

Hexavalent Chromium HDPE 250 mL None 48 hours from collection TestAmerica 

Fecal Coliform Sterile Plastic 125 mL Na2S2O3, Cool to 4°C 6 hours to preparation, then 
24 hours to analysis 

TestAmerica 

 
1 Measured from time of sample collection.  
 
VOCs Volatile Organic Compounds  HPDE High Density Polyethylene Bottle 
SVOCs Semivolatile Organic Compound HEM Hexane Extractable Material 
PNAs Polynuclear Aromatics HCl Hydrochloric Acid 
SIMs Selective Ion Monitoring HNO3 Nitric Acid 
PCBs Polychlorinated Biphenyls  H2SO4 Sulfuric Acid 
TOC  Total Organic Carbon Na2S2O3 Sodium Thiosulfate  
TDS Total Dissolved solids TSS Total Suspended Solids 
N/P Nitrogen/phosphorus COD Chemical Oxygen Demand 
BOD Biological Oxygen Demand 
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Parameter Method Holding Times(1) 
Groundwater L1   
RCRA Metals (As, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Ag, An) 200.7 14 days 

Lead 239.2 6 months 

Cyanide 335.2 14 days 
Oils 413.1/413.2 28 days 
Total Dissolved Solids (TDS) 160.1 7 days 
Ammonia (NH3) 350.1/350.2 28 days 
Biological Oxygen Demand (BOD) 405.1 48 hours 
Phosphorus 365.1/365.2 28 days 
Chromium +6 218.4/218.5 24 hours 
Fluoride 413A 28 days 
Phenols 420.1 28 days 
Total Suspended Soilds (TSS) 160.2 7 days 
Fecal Coliform 909C 6 hours 
Mercury 245.1/245.2/245.5 28 days 
Chemical Oxygen Demand (COD) 410.1/410.2 28 days 
Groundwater L2   
Volatile Organic Compound (VOC) 8260 14 days 

Semi-volatile Organic Compound (SVOC) with Polynuclear 
Aromatic (PNA) Selected Ion Monitoring (SIM) 

8270 7 days 

Herbicides 8151 7 days 
Chlorinated Pesticides 8081 7 days 
Polychlorinated Biphenyls (PCBs) 8082 7 days 
Pesticides, Nitrogen and Phosphorus 507 14 days 
Carbamate Pesticides 531.1 28 days 
Target Analyte List (TAL) Metals (23 analytes / TACO 
Limits) 

6010/7841/7471 14 days 

Ammonia (NH3) 350.1/350.2 28 days 
Fecal Coliform 909C 6 hours 
Chemical Oxygen Demand (COD) 410.1/410.2 28 days 
Chloride 325.2/325.3 28 days 
Cyanide 335.2 14 days 
Fluoride 413A 28 days 
Nitrate 352.1 48 hours 
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Parameter Method Holding Times(1) 
Oil, Hexane Soluble 1664 28 days 
Phenols 420.1 24 hours 
Phosphorus 365.1/365.2 28 days 
Sulfate 375.4 28 days 
Total Dissolved Solids (TDS) 160.1 7 days 
Total Organic Content (TOC) 415.1 28 days 
Total Suspended Solids (TSS) 160.2 7 days 

 
(1) Holding times to extraction/preparation or analysis. 
 



TABLE 3-3 
 

QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 
LONG-TERM GROUNDWATER MONITORING  

SITE 2 – FORRESTAL LANDFILL 
SITE 3 – SUPPLYSIDE LANDFILL 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
 

Type of Samples Frequency Samples to be Collected 
Field Duplicate 1 per 10 samples per matrix  

per site per event 
2 (1 for Forrestal Landfill and  

1 for Supplyside Landfill) 
Trip Blank 1 per cooler of VOCs TBD(1) 

Lab MS/MSD 1 per 20 samples per event 1(2) 
Equipment Rinsate Blank TBD TBD 

 
1 To be determined. 
2 MS/MSD is a laboratory QA/QC requirement; separate sample not required, only additional volume. 
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