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Alaska Department of Environmental Conservation

AS/VE
air sparging/vapor extraction
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BTEX
benzene, toluene, ethylbenzene, and xylenes
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COR
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Project Description

This sampling and analysis plan (SAP) has been prepared for field activities at Fort Wainwright near Fairbanks, Alaska. This SAP deals with Groundwater Sampling Program activities to be completed by CH2M HILL under contract number DAPC49-01-F-00328 for the U.S. Army Directorate of Public Works (DPW). This project consists of sampling existing monitoring wells at eight Fort Wainwright sites through 2002. The sites to be sampled are:

· Building 3425 

· Building 5110

· Building 3481

· Building 3483

· Former Building 3564

· North Post

· Building 2060

· Building 2062/Former Building 2063

Specific activities to be conducted in the completion of this project include sampling and analyses of groundwater to characterize the water quality and extent of contamination, and/or monitor remedial processes.

The following information summarizing past work at the sampling locations was provided by DPW. 

1.1  Fort Wainwright Overview, Site Descriptions, Sampling Locations, and Sampling Schedule

1.1.1  Fort Wainwright

Fort Wainwright is located in the interior of Alaska within the Tanana and Chena River drainage basins. The area is subject to extreme seasonal temperature variations and light precipitation (approximately 28 centimeters [11 inches]). 

The aquifer material beneath Fort Wainwright is Chena alluvium, which consists of layers and lenses of sand and rounded river gravel sediment that was deposited by prehistoric action of the Tanana River. The shifting of the river channel position, and changing depositional velocities have resulted in interbedded layers and lenses that are discontinuous and have a range of textures. The aquifer material has dry bulk densities in the range of about 1,600 to 1,900 kilograms per cubic meter (100 to 120 pounds per cubic foot), and porosities from about 24 to 44 percent. The higher porosity layers are more poorly graded sands or gravels, and the lower porosity layers are well-graded sand and gravel mixtures. These fluvial deposits are greater than 120 meters (400 feet) thick (to bedrock), and are overlain by silt in some areas. Vadose-zone moisture contents are commonly 2 to 9 percent by weight. Groundwater flow south of the Chena River is to the north-northeast.

Hazardous wastes have been, and are currently, generated as a result of activities that support troop operations at Fort Wainwright. Vehicle maintenance operations, fuel storage, and fuel transferring have caused past releases of hazardous materials. Continued monitoring of these locations will be completed as part of the Fort Wainwright groundwater sampling program. 

1.1.2  Building 3425

Fuel storage tank 323 was removed in 1996 and early summer 1997. Significant quantities of diesel-range organic (DRO) compounds have been detected in two wells (AP-6506 and AP‑6508) located near the Off-Specification Fuel Storage Area. Gasoline-range organic (GRO) compounds are also present at low levels. Benzene was reported at concentrations above maximum contaminant levels of 5 micrograms per liter at AP-6508 in samples collected in August 1994, October 1995, April 1996, July 1997, and June 1998. Ten monitoring wells are present at the site. Three wells have been monitored periodically since July 1993. Five wells were added in 1994 and two wells were added in 1998 to provide additional downgradient monitoring points. AP-7556 and AP-7557 were installed north-northwest of existing monitoring well AP-6507 because the existing monitoring wells were not adequate to evaluate contaminant migration to the north.

The following wells will be sampled at Building 3425: AP-6405, AP-6406, AP-6502, AP-6504, AP-6505, AP-6506, AP-6507, AP-6508, AP-7556, and AP-7557.

The Building 3425 wells will be sampled according to the following schedule:

· October 2001

· September 2001

1.1.3  Building 5110

Building 5110 is located within the restricted Range Control area. Heating oil was stored in a leaking underground storage tank (UST) at the site. Although the building was not heated, the refueling contractor continued to re-fill the tank to replace fuel lost to leakage. During the removal of the UST in May 1990, fuel contamination of the soil surrounding the tank was confirmed by visual observations, field screening and laboratory analyses. Fuel product was observed floating on the groundwater encountered in the bottom of the excavation. Free product located on the groundwater and soil samples containing up to 4,700 milligrams per kilogram (mg/kg) total petroleum hydrocarbons were documented during the initial site investigation performed in 1991. Subsequent investigations mapped the extent of the fuel contamination. In 1995, early warning wells (AP-7126, AP-7127, AP-7128 and AP-7129) were installed downgradient of the site. Well AP-7127 is no longer in use. Contamination has never been detected in the four early warning wells.

The following wells will be sampled near Building 5110: AP-7126, AP-7127, AP-7128, AP‑5738, AP-5918, AP-5919 and AP-7129.

The wells will be sampled in the order listed based upon previous sampling results.

The Building 5110 wells will be sampled according to the following schedule:

· October 2001

1.1.4  Building 3481

Building 3481 was the site of a vehicle refueling station. One gasoline and one diesel UST were removed from the site in 1990. Soil and groundwater at the site contain DRO, GRO and benzene, toluene, ethylbenzene, and xylenes (BTEX). Monitoring of groundwater contaminant levels at the former UST site began in 1991. Contamination is consistently present in AP-5721. Contamination is found sporadically in a second well (AP-5720). 

The following wells will be sampled near Building 3481: AP-5720, and AP-5721.

The Building 3481 wells will be sampled according to the following schedule:

· October 2001

· September 2002

1.1.5  Building 3483

The Building 3483 site was constructed in 1957 as a vehicle refueling station. The site consisted of an attendant’s station (Building 3483), a dispenser island, and two 5,000-gallon USTs. The U.S. Army removed the USTs in June 1990. Soil and groundwater investigations were performed at the site in August 1991, November 1992, and during August and September 1993. The investigations identified an area of soil containing DRO and GRO concentrations exceeding Alaska Department of Environmental Conservation (ADEC) soil cleanup level B (200 mg/kg and 100 mg/kg, respectively). Groundwater contamination was not determined during the three investigations, but investigation results suggested that the zone of soil contamination corresponded primarily to the former UST locations. 

An air sparging/vapor extraction (AS/VE) treatment system was installed to address the contamination identified during the investigations. The Building 3483 treatment system was installed in 1994, by FERtech Enviro Systems, and operated for approximately three months. For a brief period the remedial system was operated by U.S. Army Corps of Engineers (USACE) Fairbanks Resident Office (FRO). Between May 1995 and October 1997, Harding Lawson Associates (HLA) monitored, operated, and maintained the treatment system, after which time Hart Crowser assumed operation. During 1998, criteria for groundwater contaminant cleanup had been met.

Since active treatment was curtailed in November 1998, groundwater sampling events have been performed to monitor contaminant concentrations in groundwater. Also, samples were collected for an intrinsic remediation study. Two monitoring events were performed in 1999 (April and August). The results of the events indicated that contaminant concentrations remained below ADEC groundwater cleanup levels in all monitoring locations except AP‑5728. DRO concentrations in well AP-5728 exceeded the groundwater cleanup level in both April and August 1999. Benzene and GRO exceeded the groundwater cleanup levels during the August 1999 monitoring event. 

The following wells will be sampled near Building 3483: AP-5728, AP-5729, and AP-3483-1.

The wells will be sampled according to the following schedule:

· October 2001

· September 2002

1.1.6  Former Building 3564

Building 3564 was the standby generator plant for the post between 1954 and 1999. Arctic diesel fuel for the generators was stored in two 25,000-gallon USTs (Numbers 283 and 284) about 30 feet north of Building 3564. In August 1994, Brown & Root Services Corporation removed the two 25,000-gallon USTs and installed one new, 10,000-gallon, secondary-containment UST (No. 293A) for diesel fuel at the same location. The 10,000-gallon tank was removed and Building 3564 was demolished during April and May 1999.

The former 25,000-gallon USTs were secured to a concrete ballast at approximately 15 feet below ground surface (bgs). The northernmost tank had developed holes about 1 to 1‑1/2 inches in diameter where the tank wall was in contact with the concrete saddle. An unknown quantity of arctic diesel fuel leaked to the groundwater from this tank. 

Another source of site contamination was a former leach pit on the north side of Building 3564. The leach pit was approximately 4 feet in diameter and 8 feet deep, and was constructed of cast iron with slits cut into the sides and an open bottom. The pit was connected to a sump pump beneath a diesel generator in Building 3564. Water contaminated with diesel fuel, lubricating oil, antifreeze, and possibly solvents was pumped out into the leach pit. This practice began in the mid-1960s and continued until the leach pit was removed in 1992.

Based on past analytical results, the wells will be sampled in the following order: AP-7189, AP-7187, AP-7180, AP-7178, and AP-6729.

The wells will be sampled according to the following schedule:

· October 2001

· September 2002

1.1.7  North Post

The North Post source area at Fort Wainwright is located northeast of the main cantonment area on a meander of the Chena River. The site is a relatively flat floodplain for which the Chena River forms the north, east and west boundaries. The North Post source area, which contains approximately 45 acres, has been the subject of proposals for military housing projects for many years. 

Petroleum contamination at the North Post site was discovered during a 1985 geotechnical investigation for construction of a housing development. The drilling crew noticed strong odors in soil borings installed on the west side of the meander area. Exploratory borings were drilled and petroleum and solvents were identified in the west portion of the meander; however, the extent and specific types of contamination were not identified.

From 1986 to 1990, additional sampling and evaluation efforts were undertaken at North Post to investigate and delineate areas of potential contamination. An endangerment assessment and risk assessment were also prepared using the investigation data. These reports concluded that most of the site was free from hazardous levels of contamination and suitable for family housing. However, a study documented that hazardous substances were found in discrete areas along the western and southern boundaries of the North Post source area.

In 1994, HLA conducted a remedial investigation (RI) at the North Post site. DRO, GRO, and benzene were detected in groundwater concentrations exceeding potential chemical-specific applicable or relevant and appropriate requirements. Specific sources of contamination could not be identified, but are believed to include previously unknown spills and leaks from former USTs and associated piping. In 1995, HLA conducted a UST release investigation to further assess the extent of petroleum hydrocarbons in soil. In 1996, HLA installed and operated an AS/VE system as part of a treatability study. The study was designed to evaluate technologies used to enhance biodegradation of contaminants. The existing treatment system is treating the remaining contamination. 

The following wells will be sampled at North Post: AP-6819, MP-1C, MP-2C, and MP-4C.

The wells will be sampled in the order listed based upon previous sampling results.

The North Post wells will be sampled according to the following schedule:

· October 2001

· April 2002

· September 2002

1.1.8  Building 2060

In 1995, the UST located immediately to the north of Building 2060 was removed. This tank, known as UST No. 242, was used to store heating oil for use in Building 2060. Contaminated soil was excavated during the UST removal process. The volume of contaminated soil removed from this site was approximately 350 cubic yards.

In 1996, an RI was conducted at Building 2060 to evaluate the extent of soil and groundwater contamination. Results of the RI are fully presented in the UST Release Investigation Report, and are summarized here. The RI determined that the extent of soil and groundwater contamination at Building 2060 was confined to the area immediately surrounding the location of the former UST. During the 1996 RI, DRO was detected above the ADEC Method 2 Soil Cleanup Standard (Under 40 Inch Zone, Migration to Groundwater) of 250 mg/kg in soil samples collected from two boring locations, AP-7202 and AP-7204. The highest DRO soil concentration detected was 1,490 mg/kg in samples from AP-7204 at 6 and 10 feet bgs. None of the soil samples exceeded Method 2 cleanup standards for BTEX.

DRO was also detected above the ADEC groundwater cleanup level of 1.5 milligrams per liter (mg/L) in two groundwater probes, with a maximum concentration of 15.2 mg/L in the sample collected from the groundwater probe (AP-7202), which is located closest to the former UST site. BTEX compounds were detected in groundwater samples, although, no samples had concentrations exceeding the ADEC groundwater cleanup levels.

The following wells will be sampled near Building 2060: AP-7202R and AP-7206.

The wells will be sampled according to the following schedule:

· October 2001

· September 2002

1.1.9  Building 2062/Former Building 2063

In 1995, the USTs located immediately adjacent to the east sides of Buildings 2062 and 2063 were removed. These tanks, known as UST Nos. 244 and 245, were used to store heating oil for use in Building 2062 and 2063. Contaminated soil was excavated during the UST removal process. The volume of contaminated soil removed from the Building 2062 site was estimated to be 380 cubic yards and the volume removed from the Building 2063 site was approximately 185 cubic yards.

In 1996, RIs were conducted at Buildings 2062 and 2063 to evaluate the extent of soil and groundwater contamination. Results of the RIs are fully presented in the UST Release Investigation Report and are summarized here. The RI determined that DRO was detected above the ADEC Method 2 Soil Cleanup Standard (Under 40 Inch Zone, Migration to Groundwater) of 250 mg/kg in soil samples. None of the soil samples exceeded Method 2 cleanup standards for BTEX.

DRO was also detected above the ADEC Groundwater cleanup level of 1.5 mg/L in several groundwater samples. RI results indicated that DRO contaminated groundwater exists in a continuous plume, encircling parts of both Buildings 2062 and 2063. BTEX compounds were detected in groundwater samples, although no samples had concentrations exceeding the ADEC groundwater cleanup levels.

The following wells will be sampled near Building 2062/Former Building 2063: AP-7212, AP-7214, AP-7219, AP-7222, AP-7385, AP-7386, and AP-7387.

The wells will be sampled according to the following schedule:

· October 2001

· September 2002

1.2  Analytical Requirements

1.2.1  Building 3425

Purged groundwater will be field analyzed for the following parameters: Temperature, pH, conductivity, and dissolved oxygen.

Collected samples will be analyzed for the following parameters: GRO/BTEX (AK101/8021B), DRO (AK102) and polycyclic aromatic hydrocarbons (PAHs), (SW8270 SIM). 

1.2.2  Building 5110

Purged groundwater will be field analyzed for the following parameters: Temperature, pH, conductivity, and dissolved oxygen.

Collected samples will be analyzed for the following parameters: GRO/BTEX (AK101/8021B), DRO (AK102), and PAHs (SW8270 SIM).

1.2.3  Building 3481

Purged groundwater will be field analyzed for the following parameters: Temperature, pH, conductivity, and dissolved oxygen.

Collected samples will be analyzed for the following parameters: GRO/BTEX (AK101/8021B), and DRO (AK102).

1.2.4  Building 3483

Purged groundwater will be field analyzed for the following parameters: Temperature, pH, conductivity, and dissolved oxygen.

Collected samples will be analyzed for the following parameters: GRO/BTEX (AK101/8021B), DRO/residual-range organic (RRO) compounds (AK102/103), PAHs, (SW8270 SIM), Nitrates (300.0), Sulfates (300.0) and Ferrous Iron (200.7).

1.2.5  Former Building 3564

Purged groundwater will be field analyzed for the following parameters: Temperature, pH, conductivity, and dissolved oxygen.

Collected samples will be analyzed for the following parameters: GRO/BTEX (AK101/8021B), DRO/RRO (AK102/103), and PAHs (SW8270 SIM).

1.2.6  North Post

Purged groundwater will be field analyzed for the following parameters: Temperature, pH, conductivity, and dissolved oxygen.

Collected samples will be analyzed for the following parameters: GRO/BTEX (AK101/8021B), DRO/RRO (AK102/103), and PAHs (SW8270 SIM).

1.2.7  Building 2060 

Purged groundwater will be field analyzed for the following parameters: Temperature, pH, conductivity, and dissolved oxygen.

Collected samples will be analyzed for the following parameters: GRO/BTEX (AK101/8021B), DRO (AK102), PAHs (SW8270 SIM), methane (RSK-175M), Nitrate (300.0), Ferrous Iron (Hach kit), and Sulfate (Hach kit).

1.2.8  Building 2062 and Former Building 2063 

Purged groundwater will be field analyzed for the following parameters: Temperature, pH, conductivity, and dissolved oxygen.

Collected samples will be analyzed for the following parameters: GRO/BTEX (AK101/8021B), DRO (AK102), PAHs (SW8270 SIM), volatile organic compounds (VOCs) (SW8260B), semivolatile organic compounds (SVOCs) (SW8270C), methane (RSK-175M), Nitrate (300.0), Ferrous Iron (Hach kit), and Sulfate (Hach kit).

1.3  Investigation-Derived Waste (IDW) Handling

Investigation-Derived Waste (IDW) will be handled through the Defense Environmental Restoration Act (DERA) wastewater treatment system (Building 3489) for treatment and disposal. Further details are provided in Section 4.4.

Section 2

Project Organization

Project management and lines of authority for aspects of work associated with this project are illustrated in Figure 1. Key personnel are described below.

2.1  U.S. Army Personnel

2.1.1  Contracting Officer

The U.S. Army Contracting Officer is responsible for making all decisions that affect the scope or cost of the project.

2.1.2  Contracting Officer’s Representative

The U.S. Army’s Contracting Officer’s Representative (COR) is responsible for ensuring that all tasks for the scope of work are achieved successfully. All deliverables will be submitted through the COR.

2.1.3  Project Manager

The Project Manager will coordinate the Army’s effort and ensure that Army resources necessary to meet project objectives and requirements are met.

2.2  CH2M HILL Personnel

2.2.1  Project Manager

The CH2M HILL Project Manager will be responsible for the implementation of the project and will have authority to commit the resources necessary to meet project objectives and requirements. The primary function of the Project Manger is to ensure that all technical, financial, and scheduling objectives of the project are achieved successfully. The Project Manager will be the primary point of contact for technical project-related matters.

2.2.2  Field Chemist 

The Field Chemist will be responsible for the execution of field activities, primarily groundwater sampling. Daily logs will be maintained and reviewed for each activity on site. The Field Chemist will be designated the Site Safety Officer (SSO) for this project. The SSO will be responsible for ensuring that adequate health and safety procedures pursuant to the Health and Safety Plan (provided under separate cover) are followed in the field.

2.3  Subcontractor Services

2.3.1  Laboratory Services

The offsite laboratory for chemical analysis of groundwater samples will be CT & E Environmental Services, Inc. in Anchorage, Alaska. All samples will be analyzed as specified on the chain-of-custody forms. CT & E will be subcontracted by CH2M HILL for analytical services.

Figure 1 (11x17) front

Figure 1 (11x17) back

Section 3

Quality Assurance Objectives for Measurement

The overall quality assurance (QA) objectives for the field activities are to develop and implement procedures for obtaining and evaluating data in an accurate, precise, and complete manner so that measurement data, sampling procedures, and field measurements provide information that is comparable to and representative of actual field conditions. 

Analytical methods have been selected on the basis of documented reliability and acceptability and because they meet the general objectives presented above. The procedures to be used are summarized in the following sections. The analytical methods and method reporting limits for potential analytes at Fort Wainwright have been previously provided in the Quality Assurance Program Plan (QAPP) for Fort Richardson (CH2M HILL, 2000) which is incorporated by reference. 

Data quality assessments will evaluate whether laboratory data generated are accurate and consistent with analytical data quality objectives. The laboratories will be initially responsible for reviewing laboratory data. 

Three types of QA/quality control (QC) samples will be used for the project: trip blanks rinsate blanks, and duplicates. A definition of each type of sample is presented in Section 3.1. Sample collection summaries for water samples are provided in Table 1. In general, QA and QC samples each represent approximately 10 percent of the total number of field samples. Sampling and handling procedures for the QA/QC samples are discussed below.

Trip blanks are used for VOC analyses of water samples and are prepared by filling sample bottles with analyte-free water. Trip blanks are sent to a sampling location with sampling jars, and are returned unopened from the sampling location with the samples and analyzed. One trip blank will be shipped with each cooler of water samples for VOC analysis. Trip blanks will be numbered like the samples, so that they cannot be distinguished from other samples.

	Table 1

	Sample Collection Summary–Surface Water/Groundwater

	Parameter
	Analytical Methoda
	Containerb
	Preservative
	Maximum Holding Times

	Gasoline-Range Organics/BTEX
	AK 101/ 8021B
	Two 40-mL glass septa-lidded
	No headspace
HCl to pH<2
4(C
	14 days to analysis

	Diesel-Range Organics
	AK 102
	Two 1-liter amber glass
	HCl to pH<2
4(C
	7 days to extraction
40 days to analysis

	Residual-Range Organics
	AK 103
	Two 1-liter amber glass
	HCl to pH<2
4(C
	7 days to extraction
40 days to analysis

	Volatile Organic Compounds
	8260B
	Two 40-mL glass septa-lidded
	No headspace
HCl to pH<2
4(C
	14 days to analysis

	Semivolatile Organic Compounds
	8270C
	Two 1-liter amber glassc
	4(C
	7 days to extraction
40 days to analysis

	Polynuclear Aromatic Hydrocarbons
	8270 SIM
	Two 1-liter amber glassc
	4(C
	7 days to extraction
40 days to analysis

	Nitrates
	300.0
	250-mL HDPE
	H2SO4 to pH<2
4(C
	28 days to analysis

	Sulfates 
	300.0
	250-mL HDPE
	4(C
	28 days to analysis

	Ferrous Iron
	200.7
	One 1-liter HDPE
	HNO3 to pH<2
4(C
	6 months for all others

	aUnless otherwise stated, analytical method is from the U.S. Environmental Protection Agency, Test Method for Evaluation of Solid Waste, Physical and Chemical Methods, SW-846, 3rd edition, 1986, amended through update I, July 1992.
bAll glass containers have polytetrafluoroethylene-lined lids.
cFor 10 percent of the water samples, include two extra 1-liter bottles per laboratory for matrix spike/matrix spike duplicate.
dWater samples will be analyzed for ferrous iron (filtered samples).
Notes:
(C = Degrees Celsius
BTEX = Benzene, toluene, ethylbenzene, and xylenes
HCl = Hydrochloric acid
HDPE = High-density polyethylene
HNO3 = Nitric acid
H2SO4 = Sulfuric acid


Rinsate blanks are obtained immediately before the samples to which they are related, and are processed by rinsing decontaminated water sampling equipment with analyte-free water. The rinse water is collected in sample bottles, preserved, and handled in the same manner as the water samples. Rinsate blank samples will be collected at a minimum frequency of 1 for every 20 investigation water samples (or 5 percent) for QA. Rinsate blanks will be numbered like other water samples so that the laboratories will not be able to distinguish them. Therefore, it is critical that the field team record the sample number and site identification in the field notes.

Sample duplicates are collected from soil and water to evaluate the precision of the sampling and analytical processes. Each duplicate will be a blind sample: the sample will be labeled with a sample number different from that of the sample being duplicated. Again, it is critical that the field team record the sample number and site identification in the field notes. Every effort will be made to collect QA and QC duplicates at the same time and location. The duplicate sample set from each source area, to the extent practicable, will be collected from both contaminated and uncontaminated material.

Duplicates for VOC and GRO analyses will be collected before other sample fractions to minimize loss of volatiles. Duplicate samples will be collected at a minimum frequency of one for every 10 investigation samples (or 10 percent) for both QA and QC.

3.1  Terminology

The following are definitions of QA/QC terms that are used throughout this plan.

· Accuracy–The degree of agreement of a measurement with an accepted reference of true value, usually expressed in terms of percent recovery.

· Comparability–Expresses the confidence with which one data set can be compared to another.

· Completeness–The amount of valid data obtained from a measurement system compared to the amount of valid data that was expected.

· Duplicate–Two samples collected independently at a sampling location during a single act of sampling, numbered separately so that laboratory personnel performing the analyses may not ascertain which samples are duplicates.

· Laboratory Sample Duplicate–A duplicate aliquot that is analyzed for the analytes of interest for every inorganic method, for every 20 samples.

· Method Blank–Analyte-free water or soil, processed in the exact manner as the samples within a batch, using identical reagents and solvents.

· Precision–A measure of agreement among individual measurements under similar conditions, usually expressed in terms of the relative percent difference (RPD).

· Representativeness–The degree to which a sample or group of samples reflects the characteristics of the media at the sampling point, including how well the sampling point represents variations in the parameters under study.

· Rinsate Blank–Analyte-free water that is poured into the sampling device or pumped through it (in the case of sampling pumps), after the equipment has been decontaminated.

· Sample Matrix Spike (MS)–If required, for every 20 samples, a sample that is selected to represent the matrix is spiked with analytes specified for each method.

· Sample Matrix Spike Duplicate (MSD)–If required, for every organic method, for every 20 samples, a sample is selected to represent the matrix, upon which a duplicate spike is performed with the analytes specified for each method. The MS/MSD shall be designated on the chain of custody by the field personnel.

· Standard Matrix Spike/QC Check Sample–A sample consisting of either an U.S. Environmental Protection Agency (EPA) reference, a National Bureau of Standards (NBS) traceable reference, or a laboratory-prepared spike into a standard matrix (typically deionized water) using stocks made independently of the calibration standards (that is, the same as a standard matrix spike) used to do the following:

1 Verify the standard calibration using an independent standard. Verification occurs when the method involves direct analysis of the sample.

2 Differentiate between sample matrix interference and analytical procedural error. Sample matrix spikes that fall outside precision and/or accuracy acceptance criteria indicate either a matrix interference or a problem with the standard analytical procedure. An acceptable QC check sample provides strong evidence that unacceptable data are due to a matrix interference, and not to analytical procedure faults.

· Surrogate Spikes–Specific compounds that are added to every sample analyzed and that are not expected to occur in field samples. The spikes are added to standards, blanks, matrix spikes, and QC check samples to assess the recovery of all organic methods.

· Trip Blank–A sample bottle that is filled with analyte-free water in the laboratory, transported to the site, handled like a sample, and returned to the laboratory for analysis, the contents of which are analyzed for VOCs.

Section 4

Sampling Procedures

The information in the following sections has previously been provided under separate cover in the Fort Richardson Quality Assurance Program Plan (QAPP) (CH2M HILL, 2000). The following sections of the QAPP are provided in this SAP and represent sampling activities anticipated to be encountered during completion of the Fort Wainwright Groundwater Sampling Program. Should the scope of work for this project change such that additional activities will be completed, an addendum to this SAP addressing those activities will be provided. 

Summaries of the sample types, chemical analyses, and collection requirements for the Fort Wainwright Groundwater Sampling Program are presented in Table 1. Sampling and sample handling procedures are described in the following sub-sections.

The following goals are applicable to water sample collection:

· Collect samples that are representative of field conditions

· Properly identify, preserve, handle, store, and transport samples to maintain their integrity

The procedures described below are designed to achieve these goals. Referenced forms are provided in Appendix A. 

4.1  Groundwater

4.1.1  Groundwater Probes

Before the start of purging or sampling, the static groundwater level and total depth of the probe will be measured relative to the top of the probe (the elevation reference point). Water level and depth will be measured to the nearest 0.01-foot using a product probe (see Section 4.2). The measurement data will be recorded on a Groundwater Sampling Field Data Sheet (Form 1). If free product is present in the probe, the thickness of free product will be measured and recorded. Observations will be recorded in the field logbook.

Groundwater probe purging and sampling will be accomplished with an inertial pump consisting of 3/8‑inch-diameter polytetrafluoroethylene (PTFE) tubing equipped with a foot valve. Dedicated tubing and a foot valve will be installed for sampling at each probe location. The intake end of the sample tubing will be placed at approximately the midpoint of the screen section. The following protocol will then be followed:

· Purge approximately 10 probe volumes with the inertial pump. Purge water will be handled as described in Section 4.4. 

· Collect a sample to measure the field parameters of pH (hydrogen [ion] concentration), specific conductance, temperature, dissolved oxygen (DO), and turbidity.

· If the turbidity is less than 200 nephelometric turbidity units (NTUs), collect groundwater samples in appropriate sample containers using the inertial bailer.

· If the turbidity is greater than 200 NTUs, purge 10 additional probe volumes.

· Collect another sample to measure the field parameters of pH, specific conductance, temperature, DO, and turbidity.

· Collect groundwater samples in appropriate sample containers from the discharge line of the inertial pump.

· Purge water and decontamination water will be collected for disposal as described in Section 4.17.

4.1.2  Monitoring Wells

Immediately before purging, a product probe will be used to measure the static groundwater level and the total depth of the well relative to the top of the polyvinyl chloride (PVC) well casing (the elevation reference point) (see Section 4.2). Water-level and depth measurements will be estimated to the nearest 0.01 foot. Measurement data will be recorded on a Groundwater Sampling Field Data Sheet (Form 1). If free product is present in the well, product thickness will be measured using an interface probe.

Whenever feasible, wells expected to be uncontaminated will be sampled first, followed by wells with increasing levels of contamination. This rationale was utilized in establishing the sampling orders for the sampling locations provided in Section 1. Wells will be sampled following the stabilization of certain groundwater parameters during the purging process. A minimum of five well-casing volumes of groundwater will be purged from each well with a pump or bailer. Purge water will be handled as described in Section 4.4. Groundwater parameters measured during purging will consist of specific conductance, temperature, pH, DO, and turbidity. Water quality will be considered stabilized and acceptable for sampling when the following occur:

· pH varies by less than 0.1 pH unit in three consecutive samples

· Temperature varies by less than 0.5 (C in three consecutive samples

· Conductivity varies by less than 5 percent in three consecutive samples

· DO varies by less than 10 percent in three consecutive samples

· Turbidity is less than 25 NTU

Wells that recharge extremely slowly will be purged dry, allowed to recharge to static levels, then purged once again before sampling. If five casing volumes cannot be removed within 4 hours, the total volume of water purged will be measured and recorded, and the well will be sampled after sufficient recharge (sufficient to collect a sample) has occurred. If a pump is used, low flow rates (approximately 100 milliliters per minute) will be maintained to minimize volatilization of organic compounds and to reduce turbidity. Sampling equipment will be decontaminated between sampling events and stored in plastic bags or wrapped in aluminum foil sheeting to prevent accidental contamination. To avoid potential contamination from contact with the ground, purging and sampling equipment will be placed on clean polyethylene film adjacent to the wellhead.

Observations made during sampling, such as odor or sheen, will be recorded in the field logbook.

4.2  Water-Level Surveys

Water levels in each well and in selected groundwater probes will be measured with a product probe. Water levels will be documented on Groundwater Sampling Data Sheet form (Form 1). For the water level survey, water levels will be measured on the same day. The following protocol will be employed while collecting water-level data:

· An electronic sounder will be used to measure water levels in all wells and groundwater probes; an electronic interface probe will be used to measure water levels and the thickness of free product or films in those wells and groundwater probes where free product is anticipated.

· That portion of the probe cable submerged below fluid levels in wells will be cleaned according to the decontamination procedure described in Section 4.3.

· Interface probes and electronic sounders will be kept clean and will be maintained in accordance with manufacturers’ instructions.

· A permanent mark at the top of the PVC well casing groundwater probe, will serve as the point of reference for water-level measurements in that well or probe.

4.3  Decontamination Procedures

4.3.1  Sampling Equipment

Media sampling equipment, including split-barrel samplers, bailers, spoons, and trowels used to collect samples for chemical analyses, will be decontaminated before each use at the drilling sites. The decontamination procedure will consist of the following steps:

· Non-ionic detergent wash

· Potable water rinse

· Distilled/deionized water rinse

· Air drying

· Wrapping sampler in clean aluminum foil (shiny side out)

Exterior surfaces and accessible interior portions of submersible, centrifugal, and bladder pumps will be cleaned before each use using the above mentioned steps. The pumps, however, will not need to be wrapped in aluminum foil.

Riser pipes, screens and fittings, and disposable polyethylene bailers for monitoring wells will be delivered to the site factory-wrapped in a clean condition and will only need to be steam-cleaned if evidence of contamination is present.

The wastewater from the decontamination activities will be disposed of according to the methods described in Section 4.4 of this SAP.

4.3.2  Field Measurement Equipment

Field measurement equipment will be kept as clean as possible to facilitate accurate performance and reduce cross-contamination. If necessary, field measurement equipment will be wrapped in plastic to keep the instruments clean. The outside of the instruments may be cleaned with a damp cloth. Sampling probes that are immersed in sample media will be rinsed and stored in distilled water during operating hours. The probes will be cleaned daily and stored overnight according to the manufacturer’s recommended procedures.

4.3.3  Personnel

A personnel decontamination line will be set up at each drilling site along the corridor between the exclusion zone and the support zone. Personnel decontamination shall be discussed in detail in the site safety and health plan. The decontamination line will consist of an equipment drop, a glove and boot wash, removal of anti-contamination suits (if appropriate) and disposable gloves, and a hand and face wash. Non-contaminated disposable clothing will be collected in plastic trash bags and discarded in dumpsters at Fort Wainwright.

4.4  Investigation-Derived Waste

The types of IDW planned to be generated during this treatability study include water generated from well purging and equipment decontamination and personnel personal protective equipment (PPE) and sampling equipment. 

Produced water will be contained in 55-gallon drums and/or 15-gallon polyethylene drums with bung-type openings. The drums will be labeled with the following information:

· Date

· Project Name

· Drum Number

· Well/Boring Number

· Contents

· Depths Material came from

· Corresponding Analytical Sample Numbers

· Analyses Completed

· Anticipated Date of Receipt of Analytical Results

· Consultant Point of Contact, including phone number

Prior to the commencement of sampling, DPW personnel and the disposal facility operator (Dan McGauhey, CYS) will be notified. Following collection, the IDW water will be delivered to the DERA system at Building 3489. The wastewater will be pumped from the 55-gallon drums into the Building 3489 temporary storage trough with a submersible pump provided by ENSR, the contractor operating the wastewater treatment system at Building 3489. Wastewater will be disposed of daily and the quantities pumped into the trough were documented on the ENSR IDW disposal forms. The IDW disposal forms will be submitted to ENSR by placing them in the form repository in Building 3489. Personnel PPE and sampling materials will be disposed of using best professional judgment. In general, PPE and sampling materials may be disposed of at the Fairbanks landfill. 

Section 5

Sample Custody

The primary objective of sample custody is to create an accurate, verified written record that can be used to trace the possession and handling of the samples from the moment of collection until receipt by the laboratory. Adequate sample custody will be achieved by means of appropriate field and analytical documentation. Samples will always be accompanied by a chain-of-custody Form. QA laboratory samples (if required) will also be accompanied by a QA sample form.

A sample is defined to be in someone’s custody if the following apply:

· It is in one’s actual physical possession

· It is in one’s view, after being in one’s physical possession

· It is in one’s physical possession and then locked or otherwise sealed so that tampering will be evident 

· It is kept in a secure area, restricted to authorized personnel only

5.1  Chain of Custody

A chain-of-custody form will be completed and will accompany every sample and shipment of samples to the laboratory to establish the documentation necessary to trace sample possession from time of collection. The form will contain the following information:

· Sample number

· Signature of collector, sampler, or recorder

· Date and time of collection

· Place of collection

· Sample type

· Analyses requested (attached)

· Signatures of persons involved in chain of possession

· Inclusive dates of possession

· Designation of MS/MSD samples

The field team will send the original chain-of-custody forms with the samples and will retain copies for the project files. A copy of each chain-of-custody form will be sent to the laboratory. The last chain-of-custody form sent to each laboratory will state, in 1-inch-high letters, “END OF PROJECT.”

The laboratory portion of each form should be completed by personnel at the analytical laboratory and will contain the following information:

· Name of person receiving the sample

· Laboratory sample number

· Date of sample receipt

· Sample condition and temperature

5.1.1  Quality Assurance Sample Form

A QA sample form will be completed and will accompany every cooler shipped that contains QA samples. The field team will send the original QA sample form with the samples and will retain a copy for the project files.

5.1.2  Transfer of Custody and Shipment

When transferring the samples, the individuals relinquishing and receiving the samples will sign, date, and note the time on the chain-of-custody form. Samples will be properly packaged for transport to the laboratory by CH2M HILL personnel. On receipt of each sample cooler and after verification of the chain-of-custody records, the project laboratories will fill out a Cooler Receipt Form documenting the condition of the samples.

5.2  Documentation

Field personnel will maintain documentation of both administrative and technical activities. The following types of documentation are required:

· Field logs

· Boring log forms

· Field well completion forms

· Probe completion data forms

· Well development documentation

· Groundwater sampling data form

· Sample tracking logs (Appendix A)

· Equipment calibration logs

· Photographs

5.2.1  Sample Labels

Sample labels will be required for all samples. Site- and time-dependent information will be added to the labels with indelible ink. The labels will be protected from water and solvents with clear label-protection tape. Each label will contain the following information:

· Project name

· Name of collector

· Date and time of collection

· Place of collection

· Sample number

· Preservation

· Depth of sample (soil samples only)

· Method of analysis

Sample identification and tracking procedures will incorporate the sample numbering system outlined below. Field QA and QC samples will be labeled and numbered so that the laboratory cannot distinguish them from other site samples.

Sample designations are shown in the Table 2:

	Table 2

	Sample Designations

	Group
	Digit
	Item
	Example Code

	1
	1 and 2
	Calendar year
	01, 02, ....

	2
	3-4
	General location
	Fort Wainwright =  FW 

	3
	5-6
	Site location
	Building 3425 = 25

Building 5110 = 10

Building 3481 = 81

Building 3483 = 83

Former Building 3564 = 64

North Post = NP 

Building 2060 =  60

Building 2062/Former Building 2063 = 63

	4
	7-8
	Sample type
	SD = Sediment
SL = Soil
WA = Water
TR = Tar
AR = Air

	5
	9-10
	Sample number
	01, 02, 03...

	aThe sample numbers will be cross-referenced in the field logbook with the associated soil boring or monitoring well number.
Note: An example of a sample number including all five groups is 01FW25WA01.


5.2.2  Field Logs

The project field supervisor will be required to maintain a bound field logbook of daily activities. Activities should be recorded contemporaneously. Field logs will include the following information:

· Name of author, and date and time of entry

· Location of activity

· Names and affiliations of personnel onsite

· Field observations and comments

· Health and safety comments

· Conversations with USACE and DPW representatives

· Number of hours worked

5.2.3  Sample Record Log

The field supervisor will maintain a sample record log spreadsheet, which will contain the following information:

· Sample number

· Sampling location

· Date and time of sample collection

· Sample depth

· Analyses requested

· Number of containers

· Type of sample if it is a QA/QC sample

· Date shipped

· Airbill number

5.2.4  Photographs

Photographs will be taken in the field to document sampling locations and conditions. Photographs of all samples will be taken with the sample number and depth clearly visible. A photographic log will be kept in which the date, location, and direction the photographer is facing (if appropriate) will be recorded. Photographs, and/or slides and their negatives will be labeled, placed in a binder, and submitted at the end of the project.

5.2.5  Documentation Control

Project files will be maintained by the project task manager. Documents will be kept in the project files. Project personnel may keep their own duplicate files; however, all original documents will be placed in the official project file. Field logs of boring, sampling, and well installation activities will be maintained by the field supervisor and submitted to the task manager after the field effort.

5.3  Packing Environmental Samples for Shipment

Sample containers, sample volumes, methods of preservation, and sample holding times that will be used for the collection of field-screening and environmental samples are presented in Table 1. All sample containers will be obtained from a commercial supplier, or the project laboratory. The containers will be verified as precleaned and will be obtained in sealed coolers.

Samples will be packaged ground shipment by CH2M HILL personnel to the local laboratory. The method of shipment, courier name(s), and other pertinent information will be entered on the chain-of-custody form.

To minimize the potential for degradation and to maintain a temperature of about 4(C, samples will be chilled in a cooler with an ice substitute (for example, blue ice) or ice in a resealable plastic bag. The chain-of-custody form will be filled out in indelible ink, placed in a resealable plastic bag, and taped to the inside lid of the shipping cooler. It is anticipated that most project samples will be environmental samples in small volumes. Environmental samples are samples with contaminant concentrations significantly reduced by normal environmental weathering processes such as volatilization to the air, degradation caused by exposure to sunlight and microbes, or simple mixing with soil or groundwater. As such, the samples present little shipping hazard in terms of corrosiveness, flammability, and explosiveness.

The following procedures will be followed in packing environmental samples:

· For water samples other than those for VOC analysis, the sample container will be filled as completely as possible. (Sample bottles for VOC and GRO analyses should be completely filled, with no headspace.)

· Check the sample container caps to make sure they are properly tightened.

· Tape over the drain hole (inside the cooler).

· Place a layer of cushioning material in the bottom of the cooler. Place a layer of bagged ice or ice substitute (blue ice if available) over the cushioning material. Finally, place a layer of cushioning material over the ice substitute.

· Enclose each bottle in a separate, clear plastic bag and seal each bag. Place the bottles upright in the cooler so that they will not touch during shipment.

· Place additional cushioning material to cover sample bottles and fill voids between bottles. 

· Place the bagged ice or ice substitute over the containers to preserve them at approximately 4(C. Metals samples and some conventional inorganic parameters do not need to be packed in ice.

· Fill the cooler with cushioning material.

· Tape the cooler drain shut (outside the cooler).

· Place completed chain-of-custody form (see Section 5.1), note indicating destination for return of cooler, and sample analysis description sheet in a plastic bag, and tape the bag to the inside lid of the cooler.

· Close and latch the cooler. Wrap a strong adhesive tape around the ends of the cooler to secure it, making sure to cover the spigots at the bottom and any open space between the lid and the cooler. Tape the cooler latch closed with strapping tape.

5.5  Sample Shipping

Samples are to be delivered to CT&E in Fairbanks.. Therefore, the samples will be transported to the laboratory by CH2M HILL or by laboratory personnel using ground transportation. The samples will be transported as soon as practical to ensure that analytical method holding times are not exceeded. 

Section 6

Calibration Procedures

6.1  Field Equipment

Field measurement equipment will be calibrated, maintained, cleaned, and stored in accordance with manufacturers’ recommended procedures. The field equipment will be calibrated daily before fieldwork begins. Complete equipment manuals will accompany each instrument, or be available from a central location in the field or at the office. Calibrations and maintenance for each instrument will be recorded on the instrument calibration and maintenance logs that accompany each instrument or recorded in a project log book. Field measurement equipment will be kept as clean as possible for accurate performance and to reduce cross contamination. Sampling probes that are immersed in sample media will be rinsed and stored according to the manufacturer’s recommended procedures.

6.2  Laboratory Instrumentation

Routine maintenance of laboratory instruments will be the responsibility of laboratory personnel. Repairs should be performed by trained staff or through service agreements by trained service engineers employed by the instrument manufacturer.

Section 7

Analytical Procedures

Only groundwater will be sampled during the Fort Wainwright Groundwater Sampling Program. The analytical methods that may be used are as follows:

· DRO will be analyzed by gas chromatography (GC) using Alaska Method AK 102.

· RRO will be analyzed by GC using Alaska Method AK103

· GRO will be analyzed by GC using Alaska Method AK101.

· Fuel identification and quantitation will be analyzed by GC using the modification of EPA Methods 8015, 8260, and 8270.

· VOCs in soil and water will be analyzed by GC/mass spectrometry (MS) using EPA Method 8260B.

· Aromatic volatile organic compounds (BTEX) will be analyzed by GC/photoionization detector (PID) using EPA Method 8021.

· SVOCs will be analyzed by GC/MS using EPA Method 8270C.

· PAH will be analyzed with a GC/MS by EPA Method 8270 utilizing a single ion monitoring (SIM).

· Ferrous iron will be analyzed by inductively coupled plasma (ICP) using method 200.7.

· Nitrates and sulfates will be analyzed by Ion Chromatography (IC) using  method 300.0

· EPA methods are summarized in Test Methods for Evaluation of Solid Waste, Physical/Chemical Methods, SW‑846, (EPA, 1986). 

Section SEQ CHapter \H8

Data Reporting

Hardcopy and electronic analytical data will be transferred to the Army upon its receipt by CH2M HILL. A brief letter report will also be provided to the Army summarizing the work completed and any recommendations regarding the sites. 

Section 9

Incorporation by Reference

Further details of quality assurance are provided in the previously mentioned Fort Richardson QAPP (CH2M HILL, 2000). 

Section 10
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Appendix A
Forms

Form 1–Well Purge and Sampling Field Sheet

Form 2–Sample Tracking Log
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