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1. Section 1 ONE
Introduction
1.1 Field sampling plan organization

On behalf of the General Services Administration National Capital Region (GSA-NCR), the current owner of the subject property, URS Group, Inc. (URS), f.k.a., URS Greiner Woodward Clyde Federal Services, Inc. ), has prepared this Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Field Sampling Plan (FSP).  This FSP is Part 1 of a two-part document comprising the RFI Data Collection Quality Assurance Plan (DCQAP).  Part 2 presents the Quality Assurance Project Plan (QAPP).  Prior to a corporate merger in 1998, URS operated as environmental consultant to GSA under the former company name, Woodward-Clyde Federal Services (WCFS).

A comprehensive description of the procedures to be followed during conduct of the RFI fieldwork is detailed in the following sections of this FSP.  Section 2 describes the areas of investigation, the rationale and objectives for sampling in each area, the sampling locations, and the laboratory analyses to be performed on the collected samples.  Section 3 presents specific procedures to be followed during conduct of the RFI fieldwork at the SEFC and refers to specific Standard Operating Procedures (SOPs) included in Appendix A of the FSP.  Section 4 describes the types of quality assurance (QA) and quality control (QC) samples to be collected during the investigation.  Sections 5 and 6 describe sample labeling and shipping procedures, respectively and Section 7 describes field documentation procedures.  Section 8 describes equipment decontamination procedures to be followed.  Section 9 presents a discussion of the management of investigation derived waste (IDW).  Section 10 presents a schedule for conducting the RFI.  Section 11 includes references used in preparing this FSP and Section 12 presents a list of acronyms used in the FSP.

1.2 field sampling plan objective

This FSP is designed to provide guidance to field personnel involved in the activities related to sampling and data gathering during conduct of field activities.  Procedures are described for conducting all necessary fieldwork to meet the project objectives.  The RFI is being performed in accordance with the U. S. Environmental Protection Agency’s (EPA’s) Final Administrative Order on Consent (CO), Docket Number RCRA-III-019AM, dated August 2, 1999.  Specifically, this document and the QAPP (Part 2) together are intended to meet criteria specified in Section VI, paragraphs 27 and 28 and Attachment A, Task II, Paragraph B. of the CO as they relate to an RFI DCQAP.

1.3 facility background   

A comprehensive summary of known environmental conditions at the SEFC and interim measures/site stabilization (IM/SS) activities conducted and completed as of the year 2000 is included in URS April 16, 2001 report entitled “Description of Current Conditions and Summary of Interim Measures/Site Stabilization, Southeast Federal Center, Washington DC”, hereinafter referred to as the DCC & IM/SS report (URS, 2001a).  Supplemental information on previously undocumented buildings and areas is presented in URS’s “Use History and Proposed Investigation of Previously Undocumented Buildings and Areas,” hereinafter referred to as the SI report, (URS, 2001b).

1.3.1 Site Description

The SEFC is a 55.3-acre site located along the Anacostia River in the southeast quadrant of Washington, DC as shown on Figure 2-1.  The site is bounded on the north by M Street, SE, on the east by the Washington Navy Yard (WNY), and on the south by the Anacostia River.  The western border of the site, south of N Place, SE, is formed by the Washington, DC Sewage Pumping Station and north of N Place, SE, by First Street, SE.

The site consists primarily of buildings and paved surfaces used for parking.  A chain link fence borders the property on the north, east and west.  A brick wall runs parallel to the fence along M Street, SE, extending from 2nd Street, SE and connecting with the WNY wall.  The southern boundary of the site is formed by a concrete and timber seawall that runs along the Anacostia River.  At the time this document was prepared, the existing seawall was being replaced with a concrete and steel structure.

Almost all of the buildings that have occupied the site were originally constructed as weapons production factories and workshops.  These buildings, which ranged in size from 1,000 square feet (former Building 135) to 200,000 to 300,000 square feet (former Buildings 159 and 213), were later converted to provide a wide variety of office space for approximately 20 different Federal departments and agencies.  As part of the planned redevelopment of the site, many of these buildings have been abated and demolished.  Under current plans only eight of the more than twenty original buildings  remained at the end of 1999.  The remaining structures include the following (refer to Figure 2-2 for building locations):

· Building 74 – Transportation Repair Shop:  Circa 1898 and moved to its present location in 1938, currently occupied by the Federal Protective Service and GSA and used for office and storage space.

· Building 160 – Pattern/Joiner Shop:  Circa 1917, currently vacant.

· Building 167 – Boiler Makers Shop:  Circa 1919, later converted for use as an automobile service facility, currently vacant. 

· Building 170 – Electric Sub-Station:  Circa 1919, currently vacant.

· Building 173 – Lumber Storage Shed:  Circa 1919, currently vacant.

· Building 202 - Extension to Gun Assembly Plant:  Circa 1941, currently occupied by the U.S. Park Police, used for office and storage space and a firing range.
· Building 213 – Supply House:  Circa 1944, currently occupied by National Imaging and Mapping Agency (NIMA), used for office and laboratory space. 
· Government Printing Office Regional Facility:  Circa 1966, currently used for printing activities and as office and storage.
1.3.2 Site History

Prior to 1800, much of the land now occupied by the SEFC was under water.  An inlet of the Anacostia River cut across the site north to M Street, SE, and an inlet or channel cut north-south across the site at 2nd Street, SE.  At the turn of the 19th Century, shipbuilding activities began at the adjacent WNY due to an impending war, the War of 1812.  In 1803, President Thomas Jefferson designated the WNY as the home-port for the U.S. Navy.  The WNY became increasingly active, with the construction of wharves, warehouses and refineries.  Later, ordnance research laboratories were added to the activities of the WNY.

The WNY experienced three major periods of growth: late 1800’s to 1902, World War I period and World War II period.  The first expansion occurred just prior to the turn of the 20th Century, when WNY activities shifted from shipbuilding to ordnance (gun mechanisms).  The expanded activities did not include the manufacture of munitions.  Following the onset of the industrial revolution, ordnance manufacturing demanded larger buildings and thus the adjacent marsh and inlet were eventually filled in.  The increasingly industrial character of the WNY resulted in the addition of electrical and railroad services.

The second and largest period of expansion occurred as a result of the enormous increase in production at the weapons plant during World War I.  By 1919, the WNY had more than doubled its size.  To accommodate wartime production needs, almost two dozen buildings were constructed.  The buildings ranged in size from small warehouses to large foundries.  During this period the WNY was capable of producing 16-inch diameter gun barrels, 43 feet long, weighing 127 tons.  A railroad system necessary to transport bulk and refined materials used in the manufacture of weapons transected the entire site.

The third period of expansion occurred due to President Franklin D. Roosevelt’s ambitions and desires to increase the power of the US Navy.  The WNY was the center for ordnance production and damaged vessel repairs during Word War II.  Following the war, the advent of missiles and electronic equipment made ordnance production activities and manufacturing buildings at the site obsolete.  All ordnance production and manufacturing ceased by 1962.

In 1963, the western portion of the WNY was transferred from the Department of the Navy to the GSA in order to develop the SEFC.  Since 1963, the SEFC has housed a variety of governmental activities and clients, including administrative offices, warehouse and storage space, laboratories and light industrial operations.  

1.3.3 Site Geology and Hydrogeology

The SEFC site is located within the Atlantic Coastal Plain Physiographic Province (Coastal Plain), which is characterized by sequences of marine and terrestrial sedimentary deposits.  In general, the Atlantic Coastal Plain Physiographic Province consists of an eastward-thickening wedge of unconsolidated gravels, sands, silts, and clays that have been deposited upon an eroded crystalline basement rock surface that slopes downward towards the east.  Many depositional environments existed during the formation of the Coastal Plain.  Glacially influenced marine transgressions and regressions (periods of deposition and erosion), fluvial (riverine) processes, and structural deformations have all played a part in the evolution of the Coastal Plain.  As a result of these varying processes, the presence, thickness, and lateral continuity of geologic formations are highly variable.

Based on the results of previous investigations at the SEFC (Figure 2-2), three primary geologic units in addition to fill materials have been identified in the subsurface.  The uppermost geologic unit over the majority of the site is comprised of Quaternary age river terrace deposits of interbedded gravel, sand, silt, and clay.  The exception to this is the alluvial sediments that were found in the southeast corner of the site.  The river terrace and alluvial deposits were found to unconformably overlie the denser interbedded Cretaceous sands and clays of the Potomac Group.  A general description of each stratum, from the ground surface downward, is presented below:

· Fill (Stratum F) - Development of the SEFC has resulted in significant excavation, construction and demolition, and significant filling to create the present surface.  Fill is generally composed of inorganic sands, silts, and clays obtained from nearby locations.  The fill encountered at the SEFC often includes construction and demolition debris, particularly within former building footprints.  Fill also has been placed in the former canal located between Canal Street and 2nd Street, in areas of former and current utilities, and within former in-ground structures.  Fill thickness ranges up to approximately 20 feet (6 meters), and appears thickest in the southern and eastern portions of the site where the land surface has been extended into previous channels of the Anacostia River.  Prior to 1800, approximately one-third of the site (eastern and southeastern portion of the site extending to the WNY and the Anacostia River) was covered by a shallow embayment of the Anacostia River.  The original embayment extended from the current District of Columbia Pumping Station west of the SEFC seawall to M Street, SE near 5th and 6th Streets, SE.  This land was inundated in the 18th century, and later filled in during the 19th and 20th centuries.  Soils in this area are typically loose fill extending 15 to 25 feet (5 to 8 meters) deep, and will not bear structures on shallow foundations.  

· Alluvial Clay (Stratum AC) - Alluvial clays are generally very soft to medium stiff, dark gray, olive-gray, and brown-gray with organic material.  The clays are found in the eastern and southern portions of the site in areas once occupied by the Anacostia River.  Alluvial deposits are found below stratum F to depths of approximately 55 feet (17 meters) (-45 feet [14 meters], mean sea level (MSL)).  The maximum thickness of the alluvial clay is approximately 40 feet (12 meters) in the southeastern portion of the site.     

· Alluvial Sands (Stratum AS) - Alluvial sands are generally very loose, gray, silty fine to medium sands, often with gravel at the base of the strata.  Alluvial sands are found in several areas below stratum AC.  The sands, with thicknesses up to eight feet, were found at depths of 55 to 60 feet (17 to 18 meters)  (-50 feet [-15 meters], MSL).

· Terrace Clays (Stratum TC) - Terrace clays are generally soft to very stiff, red-brown or gray-brown, clays and silts.  The terrace clays were found over a large portion of the site, to the northwest of the alluvial deposits, and were sometimes interbedded with terrace sands (Stratum TS).  The terrace clays range in thickness from less than one foot to nearly 20 feet (.3 meters to nearly 6 meters).

· Terrace Sands (Stratum TS) - Terrace sands are generally loose to very dense, red-brown to gray-brown, fine to coarse sands with very little silt.  Terrace sands were found over a large portion of the site, to the northwest of the alluvial deposits, and were sometimes interbedded with terrace clays.  Terrace sands range in thickness from approximately seven feet (two meters) in the western portion of the site to nearly 45 feet (14 meters) towards the southeast where the terrace deposits meet the alluvium.  The terrace sands appear to be more predominant than the terrace clays and are generally the stratum that unconformably overlies the Potomac Group sediments.

· Potomac Clays (Stratum PC) - Potomac clays are generally very stiff to hard, red-brown to gray-brown clays with occasional pockets of sand.  The Potomac clays are often interbedded with Potomac sands, and are more extensive than the sands in the western portions of the site.  Potomac clays range in thickness from less than one foot to slightly over 25 feet (less than .3 meters to slightly over 7.6 meters).

· Potomac Sands  (Stratum PS) - Potomac sands are generally dense to very dense, gray, greenish-gray and brownish-gray, fine to medium sand with a few zones of fine to coarse sand.  The Potomac sands are often interbedded with stratum PC and appear to be more extensive than the clays in the eastern portion of the site.  The sands range in thickness from less than one foot to greater than 50 feet (less than .3 meters to 15 meters).

The Atlantic Coastal Plain Physiographic Province hydrogeology is characterized by numerous water-bearing zones (aquifers), consisting primarily of sands and gravels, separated by less permeable zones consisting of silts and clays (aquitards).  The aquifers can occur under both unconfined (water table) and confined (artesian) conditions, depending on the presence and thickness of low permeability confining units.  In general, the regional groundwater flow is in an easterly direction, following the dip of the underlying bedrock.

The hydrogeology in the vicinity of the site is characterized by the alluvial sands, terrace sands, and Potomac group deposits.  These sandy units are generally separated by the Potomac group silts and clays over the majority of the site resulting in two aquifers.  This is evidenced at well pairs MW-10/MW-13 and MW-9/MW-21 (Figure 2-2), where water levels in the deeper wells were approximately 1.5 to 2 feet (.45 to .6 meters) higher than in their corresponding shallow wells.  Two water-bearing zones were also identified in the southeastern portion of the site, where shallow groundwater appears to be present in sandy fill materials and separated from the deeper water-bearing zone by alluvial clays.  In this area the water level from deep well MW-15 was approximately three feet (one meter) below that of paired well MW-14 (Figure 2-2).

Deposits within the shallow-zone ground water consist of the fill, terrace clays, and terrace sands.  The terrace sands are the primary stratum that yields ground water in the shallow-zone and have been first encountered at depths ranging from approximately two to 30 feet below the ground surface (BGS).  The contact across the site between the shallow-zone strata and the underlying Potomac stratum ranges in depth from approximately 25 to 45 feet BGS.  The Potomac stratum comprises the deep-zone ground water deposits across the site.  The Potomac sands are the primary strata that yield ground water in the deep-zone and have been first encountered at depths ranging from approximately 30 to 50 feet BGS.

Depths to groundwater in the majority of the monitoring wells (both deep and shallow) place the groundwater at elevations one to five feet (0.3 to 1.5 meters) below mean sea level.  Only two of the shallow monitoring wells (MW-15 and MW-19 on Figure 2-2) had water levels above mean sea level.  Previous experience in the Washington DC area indicates that groundwater levels are closely associated with activities such as construction dewatering, the location of Metro tunnels, or deep utilities and are frequently found at depths below sea level.

Artificially low groundwater conditions at the site may be caused by a combination of one or more of the following factors:

· The majority of the site, and much of the surrounding area, is paved or covered with structures thereby limiting recharge to the shallow groundwater zones.

· Two particularly large sanitary/stormwater utility trenches are present along former 2nd Street and Canal Street in the western portion of the site and one large pile-supported utility channel extends across the eastern portion of the site.  These utility trenches would primarily affect shallow groundwater in their immediate vicinity.

· Two Metro subway tunnels cross the site in a northwest to southeast direction.  The tunnels extend from a station near the northwest corner of the site to an access shaft located in the southeast portion of the site.  The tunnels then continue beneath the Anacostia River.  Invert elevations of these structures range from approximately 45-90 feet (14-27 meters) below sea level, which is approximately the same elevation at which the deep monitoring wells are screened.  These tunnels act as conduits for the local groundwater zones they encounter.  The plan locations of these tunnels are shown in Figure 2-2.

In 1996, WCFS conducted aquifer characterization testing at Block M as part of a geotechnical investigation of the area.  The testing included “slope testing” of four geotechnical test borings converted to temporary groundwater monitoring wells, and a step-drawdown pumping test in one of the four temporary wells.  Falling-head slope test data were reduced using the Bower & Rice solution method for unconfined conditions.  The solution yielded estimated hydraulic conductivity (k) values ranging from 7.3 x 10-3 feet per minute (ft/min) to 9.4 x 10-2 ft/min.  The well yielding the greatest k value (MB-5A at 9.4 x 10-2 ft/min) was pumped at a rate of 7 gallons per minute for 48 hours.  A time-drawdown analysis of these data yielded a transmissivity for the shallow water-bearing zone of 1.85 x 103 gallons per day per foot.

2. Section 2 TWO
Sampling Locations
2.1 Areas of Investigation

Several areas of the SEFC site were identified in the DCC & IM/SS and SI report as locations that required further investigation.  Each area is defined as an Area of Investigation (AOIs).  Fourteen AOIs are defined for the site according to the following descriptions.  Each AOI is labeled in accordance with the site block designation (Figure 2-2).  The location of each AOI (except AOI-GW) is shown on Figure 2-3.

· AOI-BC:  Investigate further possible impacts to soil and groundwater at Blocks B and C that may have occurred as a result of past U.S. Navy use and operation of a shrinkage pit located in former Building 153 and a bridge crane runway north of former Building 153.

· AOI-BE: Investigate possible impacts to soil and groundwater that may have occurred as a result of past GSA tenant vehicle maintenance activities conducted in former Building 216 (area between Blocks B and E).

· AOI-F1: Investigate further the extent of remaining petroleum hydrocarbon impact in soil at excavation area F1, and possible impact to groundwater.

· AOI-G:  Investigate further the extent of remaining polychlorinated biphenyl (PCB) and petroleum hydrocarbon impact in soil at excavation areas G1 and G2, and possible impact to groundwater.

· AOI-H:  Investigate possible impacts to groundwater at Block H that may have occurred as a result of past U.S. Navy oil reclamation, coal storage, and scrap metal storage activities on this block.

· AOI-J:  Investigate possible impacts to soil and groundwater that may have occurred as a result of past U.S. Navy locomotive repair activities conducted in Building 74, naval gun assembly activities conducted in Building 202, and metal finishing activities conducted in former buildings on Block J.

· AOI-K:  Investigate further the extent of remaining metals in soil at excavation area K1, possible impacts from the former bridge crane runway operation on Block K, and possible impacts to groundwater.

· AOI-M1:  Investigate further the extent of remaining TCE in soil at excavation area M1.

· AOI-MN:  Investigate possible impacts to soil and groundwater that may have occurred as a result of past U.S. Navy industrial activities conducted in former Building 158 (the Brass Foundry), former Building 159 (the General Machine Shop), former Building 187 (the Brass Smelter), bridge crane runway operations, and remaining PCBs in soil south of Building 167 (Blocks M and N).

· AOI-N3:  Investigate further the extent of remaining Benzo(a)pyrene in soil at excavation area N3 and possible impact to groundwater, and possible impacts to soil and groundwater from U.S. Navy cleaning and bridge crane runway operations.

· AOI-O1:  Investigate possible impacts to shallow soil that may have occurred as a result of past GSA use of the area around soil excavation Area O1 as a decommissioned PCB transformer temporary storage area and the extent of remaining lead in soil adjacent to Area O1, and possible impacts to soil and groundwater from U.S. Navy bridge crane runway operations.

· AOI-O2:  Investigate possible impacts to groundwater that may have occurred as a result of past U.S. Navy industrial activities conducted in former Building 137 (the Steel Foundry on Block O).  Also, investigate further the extent of remaining petroleum hydrocarbon in soil at excavation Area O3 and remaining petroleum hydrocarbon and lead in soil at excavation Area O4.

· AOI-SF:  Investigate the extent of metals impact to soil and groundwater, if any, north of excavation areas SF-1, SF2-2, and SF2-3.

· AOI-GW: Conduct a survey of all existing monitor wells to assess their current condition.  The presence, location, surface conditions, and well casing conditions will be investigated and evaluated as detailed in Section 2.2.10 of the FSP.  Damaged wells will either be repaired or properly abandoned if deemed unusable for the monitoring program.  Final decisions to abandon and replace, or abandon and not replace, wells will be made with the approval of the EPA.  Conduct hydraulic testing on existing and new groundwater monitoring wells (slug tests and pump tests) in order to estimate the hydraulic properties of the water bearing zones. Conduct water level monitoring simultaneously on select groundwater monitoring wells and the level of the Anacostia River, adjacent to the SEFC, to assess the interaction between the river and local groundwater discharge or recharge.  Conduct two quarters of groundwater monitoring at all site groundwater monitoring wells, including those installed under the RFI, to assess temporal variations in water levels and constituent concentrations.

2.2 Sampling Locations

The locations of samples for each AOI were selected based on the site conditions, the quantity and quality of previous sampling data, and the perceived ability of the previous sampling locations to have adequately addressed the data needs and quality objectives of this RFI.  Figure 2-3 shows the sampling locations for each of the AOIs.  Table 2-1 summarizes the sampling matrix, the number of samples, the analytical parameters, and the sample collection methods for each AOI.  The following subsections describe the rationale for sample location selection for each AOI.  The investigations already conducted for the SEFC and actions taken to remove contamination or stabilize the site are described in the DCC & IM/SS report (URS, 2001a) and the SI (URS, 2001b).  A comprehensive description of the use history of the various buildings and blocks is included in the DCC & IM/SS and SI reports.  The DCC & IM/SS also presents summaries of soil and groundwater data for the site.

2.2.1 AOI-BC

Background

Former Building 153 was located within Blocks B and C, and partially on the northern portions of Blocks F and G.  Industrial process activities conducted in the building included machining and electroplating of small (20 millimeter) to large (16 inch) gun barrels.  Historic records indicated that a large shrinkage pit was located at the west end of Building 153.

Results of soil sampling and analysis conducted for Blocks B and C have indicated concentrations of semivolatile organic compounds (SVOCs) and polychlorinated biphenyls (PCBs) above EPA Region III October 5, 2000 residential soil Risk-Based Concentrations (RBCs) (URS, 2001a). These exceedances in soil may be due to the operations conducted in former Building 153 and at the former bridge crane runway operation north of former Building 153 (Figure 2-2). Existing groundwater data indicate a large plume of benzene, toluene, ethylbenzene, and xylenes (BTEX) existed beneath most of Block B, the western third of Block C and extends into the eastern half of Block F (Figure 3-17 of the DCC & IM/SS).  This plume is thought to have resulted from leaking underground storage tanks (USTs) formerly located at a service station across M Street, SE, between 2nd and 3rd Streets, SE.  Benzene, toluene, and ethylbenzene at concentrations above respective October 5, 2000 tap-water RBCs were detected in groundwater beneath Blocks B and C. Groundwater from HydropunchTM sampling contained BTEX above the residential risk-based action level developed in 1995 by URS (AL) in shallow (10 to 30 feet below ground surface (BGS)) and deep (70 to 80 feet) samples from locations HP1, HP3, HP4, HP5, HP6, HP7, and HP14 and in the upper zone sample from HP36.  All of these locations are within Blocks B, C and F (Figure 2-2).  Chlorobenzene and 1,1-Dichloroethene were detected in samples from Block C (HP10 at 23 feet BGS and HP4 at a depth of 71 feet BGS, respectively).  The 1,1-Dichloroethene concentration was above the residential AL.  1,1,1-Trichloroethane was detected in samples from HP7 at a depth of 21 feet and 65 feet BGS and from HP13 at a depth of 71 feet; however, the concentrations were below the residential AL.  Also, Trichloroethene (TCE) was detected in samples from locations HP4 at a depth of 71 feet and HP14 at a depth of 70 feet BGS.  The concentrations detected exceeded the residential AL.

The BTEX contaminants detected in groundwater are likely related to the offsite former service station leaking underground storage tanks (USTs).  The chlorinated volatile organic compounds (VOCs) could be associated with both the activities conducted in former Building 153 and offsite service station operations (parts cleaning and degreasing) and the metals could be associated with the activities conducted in former Building 153, north of the former building (former bridge crane runway operation), and naturally occurring groundwater.

Objective

The objective of sampling within this AOI is to investigate soil and groundwater for possible impacts from the reported shrinkage pit located at either the west-end of former Building 153, the SVOC and PCB impact in soil reported, and also to investigate the current extent of the petroleum contamination believed to have migrated from the offsite service station.  Also, VOC contamination of groundwater reported in HydropunchTM samples will be investigated.

Investigation Plan

The sampling plan for AOI-BC is summarized in Table 2-1 and the sampling locations are shown on Figure 2-3.  Three soil borings will be advanced to a planned depth of 80 feet BGS and soil will be sampled during advancement at 10-foot intervals (BC-SB/MW01, BC-SB/MW05, and BC-SB/MW07).  The three soil borings will be completed as 4-inch diameter deep-zone groundwater monitoring wells.  Two shallow-zone (well bottom at 40 feet BGS) 4-inch diameter groundwater monitoring wells (BC-MW02, and BC-MW06) will be drilled and constructed as wells paired with the two deep-zone groundwater monitoring wells.  Soil samples will not be collected from the borings drilled to install these two shallow-zone wells since soil sampling and stratigraphic logging will be conducted at the corresponding adjacent deep-zone monitoring well borehole.  One soil boring will be advanced to a planned depth of 40 feet BGS and soil will be sampled during advancement at 10-foot intervals (BC-SB/MW08).  This soil boring will be completed as 4-inch diameter shallow-zone groundwater monitoring well.

Soil boring/well pair BC-SB/MW01 – BC-SB02 will be placed in the vicinity of the reported location of the shrinkage pit.  Soil boring/well pair BC-SB/MW05 – BC-MW06 will be placed in the vicinity of HP4 where TCE was detected in the deep-zone groundwater.  Soil boring/monitoring well BC-SB/MW07 will be placed in the vicinity of HP14 where TCE was detected in the deep-zone groundwater.  Soil boring/monitor well BC-SB/MW08 will be placed at the east-end of the former bridge crane runway north of former Building 153 to investigate soil and groundwater conditions. 

Soil samples from borings BC-SB/MW01, BC-SB/MW05, BC-SB/MW07, and BC-SB/MW08will be sampled and analyzed for Appendix IX Volatiles plus Methyl tert-butyl ether (AP IX VCs), Appendix IX Inorganics-excluding cyanide and sulfide (AP IX INs), and Appendix IX Semivolatiles (AP IX SVCs).  Groundwater from all six monitoring wells will be sampled and analyzed for AP IX VCs, AP IX INs, and AP IX SVCs as discussed in Section 2.2.14.

Further inquiries will be conducted with the DC Department of Health Underground Storage Tank (UST) Branch as to the status of remediation of the gasoline plume emanating from the offsite, upgradient, former service station located northwest of the intersection of 3rd and M Streets, S.E.

2.2.2 AOI-BE

Background

Former Building 216 was situated between Blocks B and E.  A GSA tenant conducted vehicle maintenance and motorpool activities in Building 216. Vehicle maintenance such as oil changes, tune-ups, and washing was performed.  Vehicles were also stored in the building awaiting use.  One sand-filter and numerous vehicle hydraulic lift pits were located within this building.

A previous investigation sampled liquid in the wash-water sand filter for Target Analyte List (TAL) metals, semivolatile organic compounds (SVOCs), and VOCs.  The sample location (K&D300) is shown on Figure 2-2.  Reported results indicated ten TAL metals with concentrations exceeding drinking water standards, SVOCs indicative of motor oil, and VOCs including Methylene Chloride (130 parts-per-billion [ppb]), 1,1,1-Trichloroethane (12 ppb), and Acetone (330 ppb).  The soil in this area, designated as Area A-1, was excavated and disposed of offsite in September 1999.

During abatement and demolition of Building 216, URS investigated the vehicle hydraulic lift pits.  A copy of the investigation report and laboratory analytical results is included in the DCC & IM/SS report (URS, 2001a).  The pits were located in groups in the northeast, northwest, southeast and southwest portions of the buildings.  During demolition of the building in late 1997/early 1998, URS sampled waste materials found within these pits.  URS collected a total of 8 material “chip” samples, including four from the southeast group of pits, three from the northeast group and one from the northwest group.  URS also collected a sample of gravel and debris from the southwest group. The nine material samples were analyzed for PCBs.  The samples from the northwest and southwest groups of lift pits as well as composite samples from the northeast and southeast groups of lift pits were analyzed for RCRA target list VOCs and SVOCs, RCRA metals, and TPH.  Two of the composite samples contained elevated concentrations of lead and were further analyzed for Toxicity Characteristic Leaching Procedure (TCLP) RCRA metals.  The results of the chemical analyses and a subsequent comparison to applicable regulatory disposal criteria indicated the following:

· Reported PCB concentrations were significantly below the TSCA regulatory level of 1 ppm – ranging from less than 0.040 ppm to 0.075 ppm.

· Reported VOC and SVOC concentrations were significantly below 20 times the Maximum Concentration of Contaminants for the Toxicity Characteristic (MC) comparison criteria.

· Of the reported metals concentrations, only the lead concentrations in two composite samples of concrete, which ranged from 262 ppm to 726 ppm, exceeded the 20 times MC comparison value of 100 ppm.

· Although the 20 times MC comparison for lead indicated that the materials in the southeast and northeast group of pits would likely be hazardous, the reported TCLP extraction metals results indicated that the leachable lead contents are significantly below the MC and thus the corresponding waste would not be classified as a RCRA hazardous waste. 

· Reported TPH concentrations ranged from 8,400 ppm to 43,000 ppm.

URS also collected a representative sample of liquid from the northeast group of pits and analyzed it for the same parameters.  The liquid material sample results were compared directly to RCRA toxicity characteristic limits to investigate if the waste constituted hazardous waste and to Toxic Substances Control Act (TSCA) criteria to investigate if the waste should have been TSCA regulated.  The test results and comparison of the liquid waste indicated the following:

· Reported PCB concentrations were non-detect (at a detection limit of 0.001 ppm) and thus were significantly below the TSCA regulatory level of 1 ppm.

· Reported metals, VOC and SVOC concentrations were significantly below the RCRA MCs (all were one to two orders of magnitude below the criteria).

· The reported TPH concentration was 14 ppm.

These results indicated that the solid and liquid materials located in the pits in Building 216 did not classify as RCRA hazardous waste or as TSCA regulated wastes.  The results do indicate that metals and TPH contamination may be present in the subsurface due to the activities conducted in the lift pits.

Objective

The objective of sampling within this AOI is to investigate soil and groundwater for possible impacts from the vehicle service and maintenance operations in Building 216, particularly where wastes may have collected in vehicle lift pits.

Sampling Plan

The sampling plan for AOI-BE is summarized in Table 2-1 and the sampling locations are shown on Figure 2-3.  Six soil borings will be advanced to a planned depth of 25 feet BGS and soil will be sampled during advancement at the 5, 15, and 25-foot intervals (BE-SB01, BE-SB03, BE-SB05, BE-SB/MW06, BE-SB07, and BE-SB/MW08).  The planned depth will likely penetrate the fill and underlying terrace sand and terminate at the top of a wedge of terrace clay beneath this portion of the SEFC (refer to geologic cross-section A-A’, Figure 2-4, of the DCC & IM/SS).  Two of the soil borings will be completed as 4-inch diameter groundwater monitoring wells (BE-SB/MW06 and BE-SB/MW08) and the four remaining soil borings will be sealed with grout upon completion. This sampling plan will allow for soil borings to be placed within each of the four groups of vehicle lift pits and will allow for two groundwater monitoring well to be constructed at the downgradient end of former Building 216.

Soil samples will be analyzed for AP IX VCs, AP IX SVCs, and AP IX INs. Groundwater from both monitoring wells will be sampled and analyzed for AP IX VCs, AP IX INs, and AP IX SVCs as discussed in Section 2.2.14.

2.2.3 AOI-F1

Background

Previous investigations of Block F have indicated that soil in the vicinity of sample location SB22 contained TPH above the AL.  The soil in this area, designated as Area F-1, was excavated and disposed of offsite in October 1999.  Excavation confirmation soil samples indicated that TPH in excess of the voluntary remedial action clean-up goal remained at the north sidewall.  Block F as a whole was the site of numerous railroad spurs prior to the 1960’s (URS, 2001a).  The possibility exists that a leak or spill from a railcar may have been the source of the soil impact observed at excavation Area F-1.

Objective

The objective of sampling within this AOI is to further investigate petroleum hydrocarbon and possible metals impacts to soil and groundwater at the north-end of excavation Area F1.

Sampling Plan

The sampling plan for AOI-F1 is summarized in Table 2-1 and the sampling location is shown on Figure 2-3.  One soil boring will be advanced to a planned depth of 25 feet BGS and soil will be sampled during advancement at the 5, 15, and 25-foot intervals (F1-SB/MW01).  The planned depth will likely penetrate the fill and underlying terrace sand and terminate at the top of a wedge of terrace clay beneath this portion of the SEFC (refer to geologic cross-section A-A’, Figure 2-4, of the DCC & IM/SS).  The soil boring will be completed as a 4-inch diameter groundwater monitoring well.

Soil samples will be analyzed for AP IX VCs, AP IX SVCs, and AP IX INs. Groundwater from both monitoring wells will be sampled and analyzed for AP IX VCs, AP IX INs, and AP IX SVCs as discussed in Section 2.2.14.

2.2.4 AOI-G

Background

Previous investigations of Block G have indicated that soil in the vicinity of sample locations A6 and K&D25 TPH and PCBs above the AL.  The soil in these areas, designated as Areas G-1 and G-2, was excavated and disposed of offsite in October 1999.  Excavation confirmation soil samples indicated that TPH and PCBs in excess of October 5, 2000 residential soil RBCs remained at the bottom and north sidewall of Area G1 and TPH in excess of the voluntary remedial action clean-up goal remained at the north sidewall of Area G2.  Block F as a whole was the site of numerous railroad spurs prior to the 1960’s (URS, 2001a).  Also, a comparison of the constituents detected during previous sampling events to October 5, 2000 residential soil RBCs indicates that the concentrations of four SVOCs exceed respective RBCs at sample location K&D25.

Objective

The objective of sampling within this AOI is to further investigate PCB and SVOC  impacts to soil at excavation Area G1 and petroleum hydrocarbon impacts to soil at the north-end of excavation Area G2.  Also, possible metals and petroleum hydrocarbon impact to groundwater will be investigated.

Sampling Plan

The sampling plan for AOI-G is summarized in Table 2-1 and the sampling locations are shown on Figure 2-3.  Two soil borings will be advanced to a planned depth of 10 feet BGS and soil will be sampled during advancement at the 5 and 10-foot intervals (G1-SB01 and G1-SB02).  The planned depth of these two soil borings will penetrate the clean backfill placed in Area G1 and into the underlying historic fill (G1-SB01) and into the historic fill immediately north of Area G1 (G1-SB02). The two soil borings will be sealed with grout upon completion.

A third soil boring will be advanced to a planned depth of 25 feet BGS and soil will be sampled during advancement at 5-foot intervals (G2-SBMW03).  The planned depth will likely penetrate the historic fill and underlying terrace sand and terminate at the top of a wedge of terrace clay beneath this portion of the SEFC (refer to geologic cross-section A-A’, Figure 2-4, of the DCC & IM/SS).  The soil boring will be completed as a 4-inch diameter groundwater monitoring well.

Soil samples from G1-SB01 and G1-SB02 will be analyzed for AP IX SVCs and AP IX Organochlorine Pesticides – PCBs only (AP IX Ops).  Soil samples from G2-SB/MW03 will be analyzed for AP IX SVCs and AP IX ICs.  Groundwater from both monitoring wells will be sampled and analyzed for AP IX VCs, AP IX INs, and AP IX SVCs as discussed in Section 2.2.14.

2.2.5 AOI-H

Background

Previous investigations of Block H have indicated that soil down to a depth of about 20 feet BGS (the approximate groundwater table) is contaminated with TPHs that are relatively immobile, heavy range hydrocarbons indicative of lubricating oils.  The block was the site of a former US Navy oil reclamation facility and scrap metal storage area.  TPH impact to groundwater from these activities has not been assessed within the confines of Block H.  TPH concentrations in soil above 100 ppm were detected at more than 10 locations across Block H.  Figure 3-9 in the DCC & IM/SS shows the locations where TPH and metals concentrations in soil samples exceeded residential ALs.

A focussed feasibility study of Block H was conducted by URS in 1998.  PAH concentrations at reporting limits sufficient for the preparation of a risk assessment were not obtained due to high concentrations of TPH present in the soil.  Therefore, testing for SVOCs in soil from Block H will likely yield similar results – the petroleum hydrocarbon concentrations are at such a level that they cause the background level (baseline level) of the PAH analysis to be elevated to point that detection limits will be much greater than risk screening levels.  Information presented in the SI (URS, 2001b) indicates that activities conducted at former Building 221 included oil and metal reclamation activities and that one or more transformers were present.

Objective

The objective of sampling within this AOI is to investigate groundwater for possible impacts from the reported oil reclamation, coal storage, and scrap metal storage activities conducted on Block H and the possible impact to soil by PCBs from a transformer at former Building 221.

Sampling Plan

The sampling plan for AOI-H is summarized in Table 2-1 and the sampling locations are shown on Figure 2-3.  Six 4-inch diameter groundwater monitoring wells (H-MW01 through H-MW06) will be installed to a depth of 25-feet BGS in Block H.  Monitoring well H-MW01 will be placed at the northern, upgradient boundary of the block.  Monitoring well H-MW02 will be placed in the vicinity of previous investigation sample locations 10 and HP18 where 1,200 ppm of TPH was reported in soil samples.  Monitoring well H-MW03 will be placed in the vicinity of K&D29, where lead in soil was reported above the AL.  Monitoring wells H-MW04, H-MW05, and H-MW06 will be placed in the vicinity of previous investigation sample locations HP20/SB16, SB13, and 09, respectively.  Reported TPH concentrations in soil samples from these locations ranged from 1,500 ppm at location 09 (5’ to 7’ BGS) to 7,000 ppm at location HP20/SB16 (3’ to 5’ BGS).  Since soil impact and stratigraphy is already known from previous investigations, soil samples will not be collected during well borehole drilling.  Soil boring H-SB07 will be advanced to a planned depth of 5-feet BGS and soil will be sampled during advancement at the 2.5 and 5-foot intervals.  This soil boring will be placed adjacent to the location of former Building 221.Soil samples from H-SB07 will be analyzed for AP IX Ops.  Groundwater from both monitoring wells will be sampled and analyzed for AP IX VCs, AP IX INs, and AP IX SVCs as discussed in Section 3.3.14.

2.2.6 AOI-J

Background

In the past Block J (Figure 2-3) was used to store coal for use in boilers for the power and steam plant, Buildings 116 and 118 (URS, 2001a).  It was also used for scrap metal storage and was the site of numerous metal plating and finishing operations (URS, 2001b).  Previous investigations identified metals, PCBs, and SVOCs present in soil above October 5, 2000 residential soil RBCs (URS, 2001a).  The metals and SVOC impact is shallow in depth and is likely related primarily to the historic storage of coal on the block and/or the historic metal plating and finishing operations conducted.  The area is also underlain with fill which could also contain elevated levels of metals and SVOCs (refer to the 1800 shoreline on Figure 2-3).

PCBs above 1 ppm were also detected in shallow soil at two locations, Areas J1 and J2 on Figure 2-3.  An electrical sub-station is directly north of Area J1 and is a likely source of the PCB impact.  The PCBs in soil at Area J2 (1.5 ppm) may be related to the locomotive repair and parking activities conducted in and adjacent to Building 74.  Examination of the excavation at Area J2 revealed multiple sets of railroad tracks and steam piping between the track sets.  This visual evidence may indicate that this area was a “ready-track” area where diesel-electric locomotives were parked, ready to be put into service.  PCBs were likely to have been used in the electrical portion of the locomotives.

Areas J1 through J6 were excavated and the soil disposed of offsite in September 1999.

Historic industrial activities conducted in Building 74 included locomotive repair and service.  Two parallel below-grade locomotive service pits were reported to be present inside (Figure 2-3).  Historic industrial activities conducted in Building 202 included the assembly of large naval guns, the components having been produced in other buildings on the SEFC.  The buildings are currently occupied by several federal government tenants, thus access to most, if not all, of the interior by drilling equipment is not feasible.

Objective

One objective of sampling within this AOI is to investigate soil and groundwater adjacent to and abutting existing Buildings 74 and 202 for possible impacts from the historic industrial activities conducted in the buildings.  Since the buildings are occupied and the ceiling height in Building 74 is very restrictive to allow for drilling equipment to be used inside the building, the investigations will abut the buildings.  There is access through large roll-up doors at the north and south ends of Building 202, thus two exploration locations will be able to be placed in the building.  Angle and horizontal drilling exploration techniques were investigated as alternatives.  However, these techniques do not allow for the retrieval of discrete soil samples (horizontal drilling) or shallow depth soil samples (less than 15 feet based on the building widths and minimum drilling angle achievable).

The second objective of sampling within this AOI is to investigate soil and groundwater impacts from the historic metal plating and finishing activities conducted in former Building 102 - scrap metal storage; Building 110 – metal finishing and crane repairs; Buildings 113, 114, and 119 – metal plating and finishing; and Building 145 – fuse and primer shop.

The third objective of sampling within this AOI is to further investigate the extent of remaining PCBs in soil at the east sidewall of excavation Area J1, metals in soil at excavation Area J3, SVOCs in soil at excavation Area J5, and metals in soil at the bottom of excavation Area J6 that exceeded October 5, 2000 residential soil RBCs.

Sampling Plan

The sampling plan for AOI-J is summarized in Table 2-1 and the sampling locations are shown on Figure 2-3.  Thirteen soil borings will be advanced to a planned depth of 25 feet BGS and soil will be sampled during advancement at the 5, 15, and 25-foot intervals (J-SB/MW02, J-SB04, J-SB05, J-SB06, J-SB/MW07, J-SB/MW08, J-SB09, J-SB/MW10, J-SB11, J-SB/MW12, J-SB/MW13, J-SB/MW14, and J-SB/MW15).  The planned depth will likely penetrate the fill and the upper five feet of underlying alluvium (refer to geologic cross-section A-A’, Figure 2-4, of the DCC & IM/SS).  Eight of the soil borings will be completed as 4-inch diameter groundwater monitoring wells (J-SB/MW02, J-SB/MW07, J-SB/MW08, J-SB/MW10, J-SB/MW12, J-SB/MW13, J-SB/MW14, and J-SB/MW15) and the five remaining soil borings will be sealed with grout upon completion. One additional soil boring, J-SB16, will be advanced to a planned depth of 5-feet BGS and soil will be sampled during advancement at the 2.5 and 5-foot intervals.  J-SB-16 would be sealed with grout upon completion.  This sampling plan will allow for the following:

· Soil borings to be placed along the outside of the reported location of the service pits (Building 74),

· Investigation of the remaining soil impact at excavation Areas J1, J3, J5, and J6,

· Investigation of possible impacts to the subsurface from historic industrial activities conducted in Building 202, and

· Investigation of possible impacts to the subsurface from the historic metal plating and finishing activities conducted in various former buildings on Block J.

Soil samples from J-SB/MW02, J-SB05, J-SB/MW07, J-SB11, J-SB/MW12, J-SB/MW15, and J-SB16 will be AP IX ICs, AP IX SVCs, AP IX VCs, and AP IX OPs.  Soil samples from J-Sbo4, J-SB06, J-SB/MW08, J-SB09, and J-SB/MW10 will be analyzed for be AP IX ICs, AP IX SVCs, and AP IX OPs.  Soil samples from J-SB/MW13 will be analyzed for AP IX SVCs and those from J-SB/MW14 for AP IX ICs, AP IX SVCs, and AP IX VCs. Groundwater will be sampled and analyzed for AP IX VCs, AP IX INs, and AP IX SVCs as discussed in Section 2.2.14.

2.2.7 AOI-K

Background

Previous investigations of Block K have indicated that soil in the vicinity of sample location K&D04 contained lead and barium above respective October 5, 2000 RBCs and TCSA lead in soil screening level.  The soil in this area, designated as Area K1, was excavated and disposed of offsite in September 1999.  Excavation confirmation soil samples indicated that lead in excess of the TSCA lead in soil screening value remained at the south sidewall.  The area immediately south of Area K1 was reported to be a bridge crane runway (URS, 2001b).  Bridge crane runway operations may have been the source of the metals in soil impact and may also have impacted the subsurface with SVOCs from the use of greases.

Objective

The objective of sampling within this AOI is to further investigate the metals impact to soil and possible impact to groundwater at the south-end of excavation Area K1.  The sampling location will also allow for the investigation of possible subsurface impacts from bridge crane operations.  Also, installation of a groundwater monitoring well in this western area of the site will assist in providing site-wide groundwater flow and quality data.

Sampling Plan

The sampling plan for AOI-K is summarized in Table 2-1 and the sampling location is shown on Figure 2-3.  One soil boring will be advanced to a planned depth of 25 feet BGS and soil will be sampled during advancement at the 5, 15, and 25-foot intervals (K-SB/MW01).  The planned depth will likely penetrate the fill and underlying terrace sand and terminate at the top of a wedge of terrace clay beneath this portion of the SEFC (refer to geologic cross-section A-A’, Figure 2-4, of the DCC & IM/SS).  The soil boring will be completed as a 4-inch diameter groundwater monitoring well.

Soil samples will be analyzed for AP IX SVCs and AP IX INs. Groundwater will be sampled and analyzed for AP IX VCs, AP IX INs, and AP IX SVCs as discussed in Section 2.2.14.

2.2.8 AOI-M1

Background

In previous investigations, TCE was detected at a concentration of 650 parts-per-billion (ppb) in a shallow soil sample (location A11 at a depth interval of 1’ – 7’).  A 3’ to 7’ depth interval soil sample from location B10 (Figure 2-2), north of A11, contained 1 ppb of TCE.  A soil sample from location HP23/SB123, southwest of A11, contained 3 ppb of TCE.  Only the TCE concentration from A11 exceeded the residential AL.  Groundwater from monitoring well MW04 and HydropunchTM samples did not contain TCE above the method detection limit.

An area surrounding sample location A11, Area M1 on Figure 2-3, was excavated and the soil disposed of offsite in 1998.  Confirmatory soil samples collected from the bottom and sidewalls of the excavation indicate TCE concentrations below the residential AL of 20 ug/kg except for the west sidewall sample (Appendix I of the DCC & IM/SS).

Objective

The objective of sampling within this AOI is to further investigate the extent of TCE that remains beyond the west sidewall of excavation area M1.

Sampling Plan

The sampling plan for AOI-M is summarized in Table 2-1 and the sampling locations are shown on Figure 2-3.  Two soil borings will be advanced to a planned depth of 15 feet BGS and soil will be sampled during advancement at the 1, 5, 10, and 15-foot intervals (M-SB01 and M-SB03).  The planned depth will likely penetrate the fill and into the underlying terrace clay beneath that portion of the SEFC (refer to geologic cross-section B-B’, Figure 2-5, of the DCC & IM/SS).  Each soil boring will be sealed with grout upon completion.

Soil samples will be analyzed for AP IX VCs.

2.2.9 AOI-MN

Background

Based on the analysis of previous investigation data, the locations of three former buildings used for various activities related to naval gun manufacture were identified within Blocks M and N.  These former buildings are known as the Brass Foundry (Building 158), the General Machine Shop (Building 159), and the Brass Smelter (Building 187).  Detailed descriptions of the industrial activities conducted in these buildings and the investigations that have already been conducted are included in the DCC & IM/SS report.  Soil and groundwater outside the “footprint” of these buildings has been investigated and soil has been removed from the vicinity of sample locations where contaminants exceeded residential ALs (Figure 2-3).  Beginning in 1997 and continuing through 1998, the GSA had identified materials of environmental concern removed from these three buildings and subsequently they were demolished.  Access to the subsurface beneath these buildings is now available.

Building 158

Sumps and utility/process pits were identified in Building 158.  In a previous investigation four samples were collected from inside Building 158 to investigate conditions associated with the reported pits.  These samples included: two soil boring samples (B-13 and B-15) collected below the invert of two pits, one soil boring sample (B-14) collected directly below the floor slab and one aqueous sample (KD200) from liquid in the pit adjacent to B-13 (Figure 2-2).  Laboratory testing of these samples revealed elevated levels (levels above a site background level) of metals and SVOCs in locations B14 and B15 (Figure 2-2).

During the demolition of Building 158, pits were further investigated by URS.  A cylindrical pit located towards the northern end of the building and two centrally located rectangular pits were found and contained water.  Another cylindrical pit filled with sediment was discovered beneath a steel plate near the building’s southwest corner, near sample location B15 on Figure 2-2.  Also, four rectangular pits filled with ash and sediment were discovered at the south end of the building.  Figure 3-1 in the DCC & IM/SS shows the locations of these pits.  The four southern pits were filled with material that was visually similar in composition.

Based on the past use of the building as a brass foundry and later as a motor vehicle service area, and an examination of historic building design drawings, the cylindrical pits are believed to represent former “smokestack” foundations and the six rectangular pits to be former ash collection chambers and ash removal tunnels.  Based on the historic use of Building 158 and observations of the composition of the ash and sediment, the water and sediment were tested for one or more of the following parameters: metals, PCBs, SVOCs, TPH-DRO, VOCs, and the RCRA characteristic of reactivity.

Water samples from the northern cylindrical pit and the two central pits were analyzed for TPH-DRO, VOCs, and RCRA metals.  The analytical results indicated that that water did not contain concentrations of TPH, VOCs, and RCRA metals above D.C. sanitary sewer pretreatment regulations.  The levels were also significantly below RCRA characteristic of toxicity levels.  TPH was detected at 1.3 mg/L and naphthalene at 32 ug/L.  URS concluded that the likely source of water in the pits was rainwater infiltration.

Sediment samples from the cylindrical pit near sample location B15 were tested for and did not contain levels of PCBs, TPH-DRO, RCRA metals, SVOCs, and RCRA reactives (cyanides and sulfides) near, at, or above applicable Federal and District of Columbia regulatory levels.

The ash and sediment mixture from the four southern pits was sampled and tested for TPH-DRO, PCBs, RCRA metals, asbestos content, and RCRA reactives.  The analytical results indicated TPH-DRO contamination (110 mg/kg) and low level PCB contamination (2.4 mg/kg).

Building 159

Previous sub floor slab investigations conducted included drilling four borings in close proximity of the inverts of crane raceway clean-out pits (Figure 2-3a in the DCC & IM/SS).  Samples from these clean-outs did not contain concentrations of organic or inorganic analytes above relevant site background levels.  One soil boring (location B10 on Figure 2-2) was placed outside of the building “footprint” to assess impact from a pit that was located in the southwest corner of Building 159.  The sample, collected at a depth of 3 to 7 feet BGS, indicated concentrations of SVOCs, lead and mercury above site background levels.  TCE was detected in a soil sample south of sample location B10 (discussed under AOI-M1, Section 2.2.8).  Historic information reviewed in the SI indicates that a bridge crane runway was present in the past, adjacent to the eastern side of former Buildings 159 and 159E.

Building 167 Transformer Room

In an August 31, 2000 letter from the GSA to the EPA, it was reported that PCB contaminated soil was present at the location of the former transformer room discussed above.  The sample contained 91.9 mg/kg of Aroclor 1260.  The sample was collected from a location that was beneath the northern half of the former slab, as opposed to beneath the southern half of the former slab where the soil removal was conducted.  In an October 26, 2000 letter from the GSA to the EPA, completion of an interim measure action for the area was described.  The interim measure consisted of covering the area with asphaltic pavement and was completed on September 29, 2000.

Building 187

Previous investigations reported the presence of one or more pits in Building 187.  During demolition of the building, one pit was found (Figure 3-1 in the DCC & IM/SS).  URS sampled the material present in the pit (sand and salt stored for winter deicing) for disposal characterization.  The results indicated that the sand and salt stockpile was contaminated with relatively high concentrations of TPH-DRO and VOCs indicative of diesel fuel.  After the salt and sand were removed from the pit, water was found in the bottom and URS sampled it.  The results of analysis of this sample indicated a TPH-DRO concentration of 2.7 ppm.  The stockpile and water were subsequently removed from the pit and the materials were disposed of off-site as petroleum contaminated waste.  During demolition of the building, a small fuel oil tank was found in the salt and sand pile and was subsequently removed.  The discarded fuel oil tank was suspected as the likely source of the contamination.  Historic information reviewed in the SI indicates that a bridge crane runway was present in the past adjacent to the western side of former Building 187.

Objective

The objective of sampling within this AOI is to investigate possible impacts to soil and groundwater beneath building floor slabs that may have occurred as a result of US Navy industrial activities conducted in and adjacent to former Building 158 (the Brass Foundry), former Building 159 (the General Machine Shop) and former Building 187 (the Brass Smelter).  Also, the extent of PCBs in soil at the former location of Building 167’s transformer room will be investigated.

Sampling Plan

The sampling plan for AOI-MN is summarized in Table 2-1 and the sampling locations are shown on Figure 2-3.

Building 158

Four soil borings will be advanced to a planned depth of 20 feet BGS and soil will be sampled during advancement at the 5, 10, 15, and 20-foot intervals (MN-SB/MW01, MN-SB/MW02, MN-SB03, and MN-SB/MW05).  Location MN-SB/MW01 was chosen to provide general coverage of the upgradient area beneath former Building 158. Location MN-SB/MW02 is in the vicinity of previous sample location B14.  Location MN-SB03 is within the reported location of a lateral pit that had not been sampled previously.  Location MN-SB/MW05 in within the area of the four southern pits described above and adjacent to previous sample location B15.  The planned depth will likely penetrate below the local groundwater level and into the terrace sands beneath the building location (refer to geologic cross-section B-B’, Figure 2-5, of the DCC & IM/SS).  Three of the soil borings will be completed as 4-inch diameter groundwater monitoring wells (MN-SB/MW01, MN-SB/MW02, and MN-SB/MW05) and the remaining soil boring will be sealed with grout upon completion.

Soil from MN-SB/MW01 and MN-SB03 will be sampled and analyzed for AP IX OPs, AP IX VCs, AP IX SVCs, and AP IX Ins.  Soil from MN-SB/MW02 will be sampled and analyzed for AP IX VCs, AP IX SVCs, and AP IX INs.  Lastly, soil from MN-SB/MW05 will be sampled and analyzed for AP IX OPs, AP IX VCs, and AP IX SVCs. Groundwater will be sampled and analyzed for AP IX VCs, AP IX INs, and AP IX SVCs as discussed in Section 2.2.14.

Building 159

Three soil borings will be advanced to a planned depth of 20 feet BGS and soil will be sampled during advancement at the 5, 10, 15, and 20-foot intervals (MN-SB/MW06, MN-SB/MW07, and MN-SB/MW08).  Locations MN-SB/MW06 and MN-SB/MW07 were chosen to provide general coverage of the subsurface beneath and adjacent to former Building 159.  Also, location MN-SB/MW07 is within the location of the former bridge crane runway area.  Location MN-SB/MW08 is in the reported location of the southwest corner pit associated with former Building 159.  The planned depth will likely penetrate below the local groundwater level and into the terrace sands beneath the building location (refer to geologic cross-section B-B’, Figure 2-5, of the DCC & IM/SS).  The soil borings will be completed as 4-inch diameter groundwater monitoring wells.

Soil and groundwater will be sampled and analyzed for AP IX INs, AP IX SVCs, and AP IX VCs.

Building 167

Two soil borings will be advanced to a planned depth of seven feet BGS and soil will be sampled during advancement at the 0.5 and 5-foor intervals (MN-SB11 and MN-SB12).  The locations selected are within the footprint of the northern half of the former transformer room, at opposing ends.  Both soil borings will be sealed with grout upon completion.

Soil samples will be analyzed for AP IX OPs.

Building 187

Two soil borings will be advanced to a planned depth of 20 feet BGS and soil will be sampled during advancement at the 5, 10, 15, and 20-foot intervals (MN-SB/MW09 and MN-SB/MW10).  The location selected for MN-SB/MW09 is within the pit located in former Building 187.  MN-SB/MW10 is adjacent to former Building 187 and within the former bridge crane runway area.  The planned depths will likely penetrate below the local groundwater level and into the terrace sands beneath (refer to geologic cross-section B-B’, Figure 2-5, of the DCC & IM/SS).  The soil borings will be completed as a 4-inch diameter groundwater monitoring wells.

Soil and groundwater will be sampled and analyzed for AP IX INs, AP IX SVCs, and AP IX VCs

2.2.10 AOI-N3

Background

In previous investigations, Benzo(a)pyrene (B(a)P) was detected at a concentration in soil above the residential AL within the limits of Area N3 (Figure 2-3).  The B(a)P was limited to the upper four feet of soil at a concentration of 10 ppm.  Subsequent soil investigation attempted to define the extent of the B(a)P in soil and an area designated for excavation was designed.  This area was subsequently excavated and the soil disposed of offsite in 1998.

Confirmatory soil samples collected from the bottom and sidewalls of the excavation indicated B(a)P concentrations below the residential AL (9,000 ppb) except for the west sidewall sample (14,000 ppb).  The west sidewall and bottom were overexcavated and re-sampled.  The second confirmatory sample indicated an exceedance of the residential AL only in the bottom sample (less than 9,900 ppb).  Excavation was terminated at this depth because the excavation had reached the water table.

Information reviewed in the SI indicated that former Building 178 was used for cleaning, although the cleaning of what could not be ascertained (URS, 2001b).  Metals, VOC, and SVOC may have impacted soil and groundwater as a result of historic cleaning operations conducted at this former building. 

Objective

The objectives of sampling within this AOI are as follows:

· Further investigate the extent of SVOCs in soil that remain beyond the bottom elevation of excavation Area N3 and investigate if groundwater has been impacted at this location, and

· Investigate if soil and groundwater have been impacted by past cleaning activities conducted in former Building 178.

Sampling Plan

The sampling plan for AOI-N3 is summarized in Table 2-1 and the sampling locations are shown on Figure 2-3.  Three soil borings will be advanced to a planned depth of 20 feet BGS and soil will be sampled during advancement at the 5, 10, 15, and 20-foot intervals (N3-SB01, N3-SB/MW02, and N3-SB/MW03).  Soil borings N3-SB/MW02 and N3-SB/MW03 will be completed as a 4-inch diameter groundwater monitoring well and soil boring N3-SB01 will be sealed with grout upon completion.  The planned depth will extend approximately below the anticipated groundwater level.

Soil samples from N3-SB01 and N3-SB/MW02 will be analyzed for AP IX ICs and AP IX SVCs.  Soil samples from N-SB/MW03 will be analyzed for AP IX VCs, AP IX SVCs, and AP IX ICs. Groundwater will be sampled and analyzed for AP IX VCs, AP IX INs, and AP IX SVCs as discussed in Section 2.2.14.

2.2.11 AOI-O1

Background

Previous investigations detected PCBs in soil at levels above 1 ppm and a level of lead above the residential AL (210 ppm of PCB and 1,020 ppm of lead at sample location K&D32 on Figure 2-2).  URS soil sampling conducted in 1996 indicated levels of PCB below 1 ppm and levels of lead below the residential AL at three different locations around K&D32 (SB88, SB89, and SB90 on Figure 2-2).  This area, designated Area O1 on Figure 2-3, was excavated and soil disposed of offsite in 1998.  Results of post-excavation confirmatory sampling indicated that PCB levels in soil were below 1 ppm but that the lead level in one sidewall sample still exceeded the residential AL (580 ppm of lead).  Further review of the historic data indicates that concentrations of several SVOCs exceed October 5, 2000 residential soil RBCs.

In a previous investigation, a portion of Block O was described as an area where drained and decommissioned PCB transformers were temporarily stored.  It is assumed that the area around soil excavation Area O1 was the likely area where these transformers were stored based on the levels of PCB detected in shallow soil.

On the western edge of Block O there once was a building present in which brass casting cleaning and machine tool disposal storage activities were conducted.  Also, transformers were reported to be associated with this building, Building 177.  In the past, a bridge crane runway operation was present on the western fourth of Block O.  Former Building 144 was located on the southwestern edge of Block O and locomotive repair activities were reportedly conducted in it (URS, 2001b).

Objective

The objectives of sampling within this AOI are as follows:

· Further investigate the extent of lead in soil that remains beyond the sidewalls of excavation Area O1 and O2),

· Investigate PCBs in soil in a wider area around sample location K&D32 (an area likely to have been used to store decommissioned PCB transformers),

· .Investigate possible VOC, SVOC, metals, and PCB impacts to the subsurface from past operations conducted in Buildings 144 and 177, and

· Investigate possible metals and SVOC impacts to the subsurface from former bridge crane runway operations.

Sampling Plan

The sampling plan for AOI-O1 is summarized in Table 2-1 and the sampling locations are shown on Figure 2-3.  Seven soil borings will be advanced to a planned depth of 7 feet BGS and soil will be sampled during advancement at the 0.5 to 2.5 and 5 to 7 foot intervals (O1-SB01, and O1-SB03 through O1-SB08).  The PCB levels above 1ppm and lead levels above the residential AL in soil described under Background above were restricted to depths of less than 5 feet BGS, therefore, this sampling plan will investigate to depths below which impact to soil has not previously been detected.  The soil borings will be sealed with grout upon completion.

Soil samples from these seven borings will be analyzed for AP IX OPs and in addition soil samples from the borings adjacent to location K&D32 will be analyzed for lead (O1-SB03, O1-SB04, O1-SB06, and O1-SB07).  In addition, the samples from O1-SB06 will be analyzed for AP IX SVCs.

Three soil borings will be advanced to a planned depth of 20 feet BGS and soil will be sampled during advancement at the 5, 10, 15, and 20-foot intervals (O1-SB/MW02, O1-SB/MW09, and O1-SB/MW10).  The three soil borings will be completed as a 4-inch diameter groundwater monitoring wells. The planned depth will likely penetrate below the anticipated local groundwater level and into the terrace sands beneath.

Soil samples from borings O1-SB/MW02 and O1-SB/MW09 will be analyzed for AP IX ICs, AP IX VCs, AP IX SVCs, and AP IX Ops.  Soil samples from O1-SB/MW10 will be analyzed for AP IX ICs and AP IX SVCs. Groundwater will be sampled and analyzed for AP IX VCs, AP IX INs, and AP IX SVCs as discussed in Section 2.2.14.

2.2.12 AOI-O2

Background

Block O was the site of former Building 137 that was used as a steel foundry through the 1940s.  A process pit was located at the northeast corner of the building.  Excavation of soil in this area (Area O4 on Figure 2-3) revealed the pit to be a fairly large structure, at least 25 feet wide by 25 feet long.  A likely use of the pit was for quenching hot steel gun assembly parts.  Soil investigations in and in the vicinity of the pit area revealed TPH and lead concentrations in excess of residential ALs.  Area O4 was excavated and soil disposed of offsite in 1998.

URS conducted an investigation outside the limits of the northern portion of the excavation area that revealed TPH and Pb in soil was present above residential ALs up to 20 feet away from the limits of the excavation.  Therefore, confirmatory samples were not collected in these areas (outside the northern, northwestern and northeastern excavation sidewalls).  Samples collected from the southeastern, southwestern and southern sidewalls indicated TPH and Pb concentrations below the respective ALs at the southern and southwestern sidewalls.  TPH concentrations at the southern sidewall (450 ppm – diesel fuel) and southwestern sidewall (45 ppm – diesel fuel) remained above the excavated soil AL.  No overexcavation was performed.  Also, the bottom of the excavation was believed to contain TPH above the excavated soil AL based on visual and field screening observations (confirmatory samples were not collected).  A stone liner was placed between the bottom of the excavation and the clean backfill.

A small area of TPH impact to soil, designated as Area O3 on Figure 2-3, was investigated and delineated.  Area O3 was excavated and soil disposed of off-site in 1998.  Final excavation confirmation soil samples collected revealed that TPH-DRO in soil above the AL existed in both the north and south sidewall samples.  Further excavation was not conducted.

Objective

The objectives of sampling within this AOI are to 1) investigate further the extent of petroleum hydrocarbon (AP IX VCs and AP IX SVCs) impact in soil, if any, outside Area O3, 2) investigate further the extent of petroleum hydrocarbon impact and metals in soil, if any, outside Area O4, and 3) investigate generalized impacts, if any, that the steel foundry operations may have had on the soil and groundwater beneath Block O.

Sampling Plan

The sampling plan for AOI-O2 is summarized in Table 2-1 and the sampling locations are shown on Figure 2-3.  

Eleven soil borings will be advanced to a planned depth of 25 feet BGS and soil will be sampled during advancement at the 5, 15, and 25-foot intervals (O2-SB/MW01, O2-SB02, O2-SB03, O2-SB/MW04, O2-SB/MW05, O2-SB/MW06, O2-SB08, O2-SB/MW09, O2-SB10, O2-SB11, O2-SB12).  Locations O2-SB/MW01, O2-SB02, O2-SB03, and O2-SB/MW04 were selected to provide data on the extent of petroleum hydrocarbon and lead outside the limits of the northern portion of excavation Area O4 at approximately 25 and 50 foot lateral intervals.  Also, location O2-SB/MW04 will provide information on remaining soil impacts associated with excavation Area J6.  Locations O2-SB/MW06, O2-SB10, O2-SB11, O2-SB12 were selected to provide data on the southern extent of petroleum hydrocarbon outside the limits of the southern portion of excavation Area O4 at 25, 75, and 125 foot lateral intervals.  Location O2-SB/MW05 was selected to provide data on the general subsurface conditions beneath the former steel foundry building (refer to Figure 2-2 for coverage of Block O).  Locations O2-SB08 and O2-SB/MW09 were selected to provide data on the extent of petroleum hydrocarbon outside the northern and southern limits of excavation Area O3. The planned depth will likely penetrate below the local groundwater level, through the fill, and into the alluvium beneath the former building location (refer to geologic cross-section B-B’, Figure 2-5, of the DCC & IM/SS).  Five of the soil borings will be completed as 4-inch diameter groundwater monitoring wells (O2-SB/MW01, O2-SB/MW04, O2-SB/MW05, O2-SB/MS06, and O2-SB/MW09) and the remaining soil boring will be sealed with grout upon completion.

Soil from O2-SB/MW01, O2-SB02, O2-SB03, O2-SB/MW04, O2-SB/MW05, O2-SB/MW06, O2-SB10, O2-SB11, and O2-SB12 will be sampled and analyzed for AP IX ICs, AP IX VCs, and AP IX SVCs.  In addition, soil samples from O2-SB/MW04 will be analyzed for AP IX OPs.  Lastly, soil from O2-SB08 and O2-SB/MW09 will be sampled and analyzed for AP IX ICs and AP IX SVCs.  Groundwater will be sampled and analyzed for AP IX VCs, AP IX INs, and AP IX SVCs as discussed in Section 2.2.14.

2.2.13 AOI-SF

Background

Previous investigations of the south fill (SF) area have indicated that soils were impacted with metals and SVOCs.  Soil from the majority of the SF area was excavated and disposed of offsite in January 1999.  Most of this soil was resting on a wooden platform, termed a “Relieving Platform”, which was in turn had been built over the existing Anacostia River shoreline.

Objective

The objective of sampling in this AOI is to investigate the remaining metals and SVOC impact to soil along the northern border of the soil removal area since soils within the excavation area have been removed down to the waterline (Anacostia River surface).  Also, possible impacts to groundwater along this border will be investigated.

Sampling Plan

The sampling plan for AOI-SF is summarized in Table 2-1 and the sampling locations are shown on Figure 2-3.  Two soil borings will be advanced to a planned depth of 20 feet BGS and soil will be sampled during advancement at the 5, 10, 15, and 20-foot intervals (SF-SB/MW01 and SF-SB/MW02).  The planned depth will likely penetrate the historic fill and into the underlying terrace sand, below the anticipated shallow-zone groundwater surface.  The soil borings will be completed as a 4-inch diameter groundwater monitoring wells.

Soil samples will be analyzed for AP IX SVCs and AP IX INs. Groundwater will be sampled and analyzed for AP IX VCs, AP IX INs, and AP IX SVCs as discussed in Section 2.2.14.

2.2.14 AOI-GW

Background

Monitoring wells installed in previous investigations were last sampled in 1996 and their current condition is not known.  In order to perform the risk assessment specified in the RFI, the hydraulic properties of the geologic formations beneath the site need to be evaluated under current conditions.  Also, the interactions between the Anacostia River and the site groundwater, such as tidal influence on groundwater and whether the river is a groundwater recharge or discharge point, have not been investigated.

Objective

The objectives of conducting studies in this AOI are as follows:

1. Investigate the condition of the 21 existing site monitoring wells, properly abandon those that are found to be not functional (well casing blocked above the well screen or obstructions found within the well casing below the water level), and repair or replace those that are evaluated to be necessary to meet objectives of the RFI.

2. Collect hydraulic testing data that can be used to estimate the hydraulic conductivity of the various water-bearing zones beneath the site.

3. Collect water level data in selected site monitoring wells and in the Anacostia River, adjacent to the site, to evaluate the interaction between the river and site groundwater.

4. Collect data on groundwater constituent concentrations and water levels over the period of four quarters to investigate temporal variations.

Investigation/Sampling Plan

The locations of existing groundwater monitoring wells (those installed up through 1996) are shown on Figure 2-2.  Locations of wells to be installed under the RFI are shown on Figure 2-3.

Existing Well Condition Survey

The condition of all 21 existing wells installed on the site will be examined.  At each well the following observations will be made and recorded in a field book:

· Presence and location relative to site features,

· Surface conditions (protective casing and cover intact, inner casing cap/plug intact, surface concrete pad intact), and

· Well casing conditions (is water present in the well, is well unobstructed to the total depth, does well casing at the surface show signs of damage).

At present, it is known that wells MW08, MW16, and MW17 were destroyed as a result mass soil excavation conducted during the demolition of the former seawall along the Anacostia River.  Construction activities will be conducted all along the Anacostia riverfront of the SEFC until 2001 as part of the seawall replacement project.  Therefore, these wells will not be replaced since it is not practicable to protect them from damage during this construction.  If the GSA and URS judge a particular well to not be germane to monitoring site groundwater conditions, the GSA will request that the well be excluded from the replacement program.  This request will be made to the EPA.  After this, damaged wells will either be repaired or replaced.  Following well replacement, all remaining wells and installed prior to this RFI will be re-developed.

Well Hydraulic Testing

Once the wells included under the RFI are installed and developed, hydraulic testing of selected wells will be conducted. One-half of the wells installed in the shallow-zone of ground water and one-half of those installed in the deep-zone of ground water will be hydraulically tested using the slug test technique.  The objective of conducting slug tests is to estimate the hydraulic conductivity of the saturated deposits the well is installed in.  In addition, two 48-hour aquifer pumping tests (24-hours of pumping and 24-hours of recovery) will be conducted.  During each pumping test one well will be pumped and at minimum, four adjacent wells, including one from the ground water zone not being pumped, will be monitored continuously during the pumping and recovery periods using pressure transducers and an electronic data logger.  The objectives of conducting the aquifer pumping tests are to verify and refine hydraulic conductivity values determined from slug tests and provide information on the degree of hydraulic connectivity between the observed shallow and deep-zones of ground water at the SEFC.  Wells to be slug tested and wells to be included in the two pumping tests will be proposed to the EPA.  Hydraulic testing will not be conducted without final approval by the EPA of the wells to be tested.

Anacostia River and Groundwater Level Monitoring

Upon completion of all monitoring wells installed under the RFI, selected wells will be chosen for continuous monitoring of groundwater levels over a 36-hour period of time.   At least six monitoring wells, including at least one deep-zone well, will be included in the water level monitoring.  Wells close to the river will be monitored based on the hypothesis that they will show the greatest response to recharge from, or discharge to the river if a discernable hydraulic connection exists between the two. The monitoring will be conducted using pressure transducers and an automatic data logger.  Water level measurements will also be collected from two points in the Anacostia River fronting the SEFC.  Tide information and river stage information, both upstream and downstream from the SEFC, will also be obtained from reporting sources for the 72-hour monitoring period. Wells and river locations to be monitored will be proposed to the EPA.  Water level monitoring will not be conducted without final approval by the EPA of the wells and locations to be monitored.

Quarterly Groundwater Sampling

Once all wells included under the RFI are installed and developed, they and previously installed wells will be sampled two times on a quarterly basis.  All site monitoring wells, pre-RFI wells and wells installed under the RFI, will be sampled and analyzed for AP IX INs, AP IX VCs, and AP IX SVCs.  Upon completion of the groundwater sampling program and submission of the RFI report, the GSA and EPA shall discuss and agree upon a long-term groundwater monitoring program.

3. Section 3 THREE
Field Procedures
The following field procedures will be used in conducting this RFI.  Descriptions of the specific procedures and equipment used are presented in Section 3 and are supplemented by the Standard Operating Procedures (SOPs) included in Appendix A.  Prior to conducting any subsurface investigation, the locations of all soil borings and monitoring wells will be marked on hard-surfaces (asphaltic pavement, brick, or concrete) using utility marking paint And on other surfaces (grass areas, bare soil, gravel areas) using wooden stakes or pin-flags.  The presence of utilities at and near the location will be determined by contacting a utility location service at least three days in advance of drilling, and by consulting with personnel familiar with the site utilities.  Drilling locations will be moved to avoid conflict with marked utilities.

Soil

· Hollow-stem auger drilling

· Air rotary drilling

· Split spoon sampling

· Collection and preservation of samples for low-level VOC analysis

Groundwater

· Monitoring well installation

· Monitoring well sampling

· Aquifer testing

3.1 Sampling handling and sequencing 

3.1.1 Sample Handling

All equipment which contacts a sample before it is placed in a sample container must be decontaminated according to the procedures in Section 8 prior to use, or it must be new, disposable equipment that will not compromise sample integrity.  If decontaminated sampling equipment will be stored prior to use, it will be wrapped in aluminum foil or placed in a clean dedicated storage container. 

Sampling personnel will wear new disposable latex or nitrile gloves (non-powdered) while handling or transferring samples.  If used for directly handling a solid sample (although it is preferred that samples not be directly handled at all), the new gloves should not contact anything prior to contacting the sample, and should come straight from the box (i.e. not touching potentially contaminated objects prior to use).  Gloves will be changed by all personnel handling individual samples prior to the handling of each sample.  Other personnel will change gloves prior to beginning sampling activities at each sampling location. Throughout Section 3, whenever gloves are mentioned in connection with sampling, reference is made to new non-powdered disposable latex or nitrile gloves. 

3.1.2 Container Filling Sequence 

Unless otherwise indicated, sample containers for analysis of different classes of parameters should be filled in the following order: AP IX VCs, AP IX SVCs, AP IX OPs, and AP IX INs.  Calibrated syringe or plunger-type samplers will be used as the first choice of collection methods for solid samples (soil or waste) where appropriate, for AP IX VC analysis.  All soil or waste samples collected using calibrated syringe or plunger-type devices will immediately be placed in laboratory provided sample jars containing the proper type and quantity of preservative.  The laboratory will provide the sample containers with the necessary preservative.  When it is not appropriate to use these types of devices, (e.g., for large aggregate materials, etc.), 60 ml glass jars with Teflon-lined septa will be filled with solids such that the containers should be left with as little head space as possible.  When filling containers with aqueous samples for AP IX VC analysis, no bubbles should be present in the container.  AP IX VC containers should be filled as soon as practical after sample retrieval and always first in sequence to minimize potential volatilization losses from the sample. 

3.2 Sampling Equipment Summary

Environmental media may be sampled under this RFI with the following equipment: 

· Soil - Split Spoon (coupled with hollow-stem auger drill rig), Split Spoon (coupled with a tripod mounted cathead), and Direct Push disposable polyethylene sampling sleeve.

· Groundwater - Bladder pump or low-flow centrifugal pump, TeflonTM bailers, and stainless steel and TeflonTM submersible pump. 

3.3 Sampling Containers

Pre-preserved or non-preserved sample containers will be provided by the laboratory as appropriate, and shall be provided with instructions on which containers are to be used for which media, and parameters.  The laboratory will use only level 1 certified pre-cleaned sample containers, which are QC checked by the manufacturer.  Samples will be packaged and shipped as described in Section 6. The laboratory will supply all sample containers and preservatives.  I-CHEM-Certified 300 series containers (or equivalent) will be supplied for volatile analysis; I-CHEM-Certified 200 series containers (or equivalent) will be supplied for the remaining parameters.  These containers will be cleaned by the manufacturer to meet or exceed all analyte specifications established in the latest USEPA’s Specifications and Guidance for Contaminant-Free Sample Containers.  Certificates of analysis are provided with each bottle lot and maintained on file to document conformance to EPA specifications. 

3.4 Field Description of Samples

Selected soil samples (e.g. split spoon) will be physically described for the following attributes, as applicable:

· Texture (estimated percentage of silt, sand, and clay);

· Color (Munsell chart);

· Moisture content;

· Consistency;

· Grain size (sands and coarser);

· Sorting (sands and coarser);

· Apparent stains/odors;

· Inclusions (organic debris, chert/iron/calcite nodules, etc.); and,

· Structure (fractures, stratification, etc.)

All soil samples will be described following SOP [E2] Sedimentological Logging Procedures. 

Groundwater samples will be described in terms of turbidity/clarity, color, presence of immiscibles, odor or other notable attributes.  All groundwater samples will be described in accordance with procedures contained in SOP [G3] Groundwater Sampling from Monitoring Wells and SOP [C2] Water Quality Monitoring Equipment.

3.5 Assessment of Existing Monitoring Wells 

3.5.1 Objectives

Monitoring wells were installed at various locations on the site by Kaselaan & D’Angelo or by URS for use in a variety of past investigations.  Many of these monitoring wells may have been damaged as a result of recent demolition and construction activities at the site.  The objective of the monitoring well assessment is to evaluate the current condition of the monitoring wells, to repair any damaged wells, and to properly abandon any wells deemed unusable for the monitoring program.

3.5.2 Criteria

Monitoring wells that have damaged stick-up riser pipes or damaged flush mount covers, but intact subsurface well casings will be repaired by a licensed driller.  Monitoring wells that have cracked riser pipes below the ground surface will be designated as unusable and will be properly abandoned.  Monitoring wells that are dry or have become blocked with foreign materials will be properly abandoned.  All monitoring wells deemed unusable will be abandoned in accordance with SOP [F3] Monitoring Well Abandonment Procedures.

3.6 Monitoring Well Installation

Groundwater monitoring wells will be installed in soil borings drilled either by hollow-stem augers or by air-rotary drilling equipment.  Air-rotary drilling methods will likely only be used in the upper five to 10 feet of depth BGS in order to penetrate man-made structures such as floor slabs and foundations.  All monitoring wells installed under this RFI will be constructed of 4-inch diameter poly-vinyl chloride (PVC) well screen and casing, with 0.020 inch screen slot size.  A diagram of a typical monitoring well installed in the shallow groundwater zone (uppermost water bearing zone) is shown on Figure 3-1 and a deep-zone well (groundwater zone beneath the uppermost zone) is shown on Figure 3-2.  All monitoring wells will be installed in accordance with SOP [E1] Monitoring Well Installation, and developed in accordance with SOP [F1] Monitoring Well Development Procedures.  All drilling equipment, well materials, and well installation equipment will be decontaminated according to Section 8 Decontamination Procedures.

3.7 Soil Sampling Procedures

3.7.1 Split-Spoon

Split spoon samples will be collected through hollow-stem augers using a drill rig.  When the desired sampling depth is reached with the hollow-stem auger, the split spoon (a 2-foot long split core barrel) is attached to the end of a metal drive rod, lowered through the auger, and percussively driven 2 feet into undisturbed soil by a falling weight on top of the drive rods.  The number of blows required to advance the split spoon each 6-inch interval is recorded by sampling personnel.  The filled spoon is retrieved and opened by the drilling contractor.  Two-inch diameter split-spoon samplers will be used for all auger soil sampling.  Advancement of soil borings and collection of split-spoon soil samples shall be conducted in accordance with SOP [D2] Subsurface Soil Sampling Procedures.  All split-spoon soil samples will be analyzed in the field in accordance with SOP [B3] Headspace Analysis.

Each split spoon will be decontaminated prior to use according to the procedures in Section 8.  In addition, all downhole equipment on the drilling rig (all equipment which contacts the soil) will be steam-cleaned (hot pressure washed) prior to the start of drilling and between holes.  Drilling personnel handling split spoons will wear gloves (changed frequently).  Sampling personnel handling the soil sample will use gloves.  Order of filling of sampling containers is described in Section 3.1.2. 

All boreholes for subsurface soil sampling that will not be completed as a monitoring well will be properly grouted from the bottom of the hole to the surface using a cement-bentonite grout mixture (approximately 5% bentonite) or other suitable grouting product designed for sealing boreholes.  For shallow holes (less than approximately 20 feet), the grout may by poured from the surface.  For holes deeper than 20 feet, a tremie pipe will be used.  Grouting will be completed prior to demobilizing from the area of soil boring activity.  All borehole abandonment shall be conducted in accordance with SOP [F2] Borehole Abandonment Procedures.

3.7.2 Collection and Preservation of Solid Samples for Low-Level VOC Analyses

Update III to SW-846 published in the Federal Register of June 13, 1997, deleted traditional sample collection procedures for volatiles in soil from Update II (and prior editions) and now specifies that soil aliquots are to be collected in the sealed sample vial that will be used for analysis - see Methods 5021 and 5035, and Section 5000 of Update III to SW-846. 

Typically, for “low concentration” determinations, solid samples (i.e., soil, sediment, waste samples) are typically field-preserved with sodium bisulfate solution (acid).  Alternatively, aliquots can be collected in methanol to be tested by a “high concentration” option per details of Method 5035.  However, for “low concentration” determinations, solid samples can also be collected using a calibrated syringe or plunger-type sampler and preserved in the field or lab within 48 hours of sampling.

With the availability of different preservation techniques, inconsistency can be introduced into analytical data acquired from the use of different “low level” preservation techniques.  This creates problems with data usability issues relative to characterizations, risk assessments, and corrective action efforts. 

In order to avoid the aforementioned problems associated with low-level VOC analyses for solids, all AP IX VC investigative soil samples will be collected using calibrated syringe or plunger-type sampling devices.  Samples will be placed in laboratory provided containers that have pre-measured volumes of preservatives already in them.  The samples will then be shipped to the laboratory via overnight carrier within 48 hours of sample collection.  AP IX VC analysis would then take place within the standard 14 day holding time associated with the SW-846 Method 8260B.

For solid samples (low-level) not collectible via calibrated syringe or plunger-type devices (e.g., coarse soil, etc.) collection and preservation are different.  As described in Method SW-846 Method 5035 Section 6.1.4 and Section 6.2.4, waste samples will be collected in 60-ml glass jars with a Teflon-lined septum without chemical preservation.  Samples would be shipped to the laboratory via overnight courier to ensure that a five-gram ± 0.5 gram aliquot of each sample could be placed into 5 ml of deionized/distilled or purged water and frozen within 48 hours of sample collection.  The samples would remain frozen until such time as the volatile analysis would be performed, which would take place within the standard 14 day holding time associated with the SW-846 Method 8260B.  Soil samples will be described in accordance with section 3.4.

3.8 Groundwater Sampling Procedures

Groundwater sampling will include measurement of groundwater levels, sampling monitoring wells, and field analyses of collected samples.  The following sections discuss the details of the plan for groundwater sampling.  Field procedures are discussed in general terms and detailed SOPs are referenced. 

3.8.1 Water Level Monitoring

At the time of each groundwater sampling event, a round of water levels will also be obtained.  The water level data will be used to evaluate hydrogeologic and groundwater flow conditions at the time of sampling.  

· Water levels will be measured using procedures detailed in SOP [F5] Liquid Levels and Well-Depth Measurements.  The procedures are briefly summarized below. 

· Depths to water will be measured to the nearest 0.01 foot using an electronic water level probe.  

· The well will also be checked for the presence of non-aqueous phase liquids using an electronic interface probe.  The thickness of any layer of non-aqueous phase liquid will be measured to the nearest 0.01 foot.  

· Water level monitoring equipment will be decontaminated in accordance with procedures specified in Section 8.

3.8.2 Monitoring Well Sampling

Groundwater sampling from monitoring wells will be conducted in accordance with the procedures in SOP [G3] Groundwater Samples from Monitoring Wells. 

· Prior to sampling, the water level in each well will be measured (see Section 3.8.1 above).

· Each well will be purged prior to sampling so that collected samples are representative of aquifer conditions.  Wells will be purged using a “low-flow”  variable speed submersible pump.  Purging will be considered complete when values of pH, temperature, turbidity, and specific conductance are within 10% for three consecutive readings.  Water quality testing procedures shall be conducted in accordance with SOP [C2] Water Quality Monitoring Equipment.

· Samples to be analyzed for AP IX ICs will be submitted to the laboratory as filtered for dissolved analyses.  All samples will be filtered in the field, minimizing the delay between sample collection and filtering.  Filtering will be conducted using an in-line filter with a 0.45-micron filter.

· For all sampling, pH, temperature, and specific conductance will be analyzed in the field.  Procedures for these analyses are included in SOP [C2].

· Groundwater samples will be collected using the purging equipment, placed in the appropriate bottleware, and preserved as necessary.  

· All sampling equipment will be decontaminated in accordance with procedures specified in Section 8.

· All wastes generated during sampling, including purge water and decontamination liquids will be handled in accordance with the procedures specified in Section 9.

· The field sampling will recorded and documented in accordance with procedures specified in SOP [I2] Sample Labeling, Handling and Documentation, including an appropriate logbook and chain-of-custody.

3.8.3 Ancillary Data Collection

Groundwater samples will be described in terms of pH, temperature, turbidity/clarity, color, presence of immiscibles, odor or other notable attributes. These observations will be noted on groundwater sampling data collection forms and in the field logbook.  Refer to SOP [G3] Groundwater Samples from Monitoring Wells and SOP [C2] Water Quality Monitoring Equipment for specific observations to be made and recorded.

3.9 Aquifer Testing

3.9.1 Slug Test 

Slug tests will be performed to estimate hydraulic conductivities.  The tests will be conducted by using a solid slug, a data logger, and a pressure transducer probe.  Slug tests will be conducted in accordance with procedures in SOP [H1] Aquifer Slug Testing Procedures.  The following procedures will be followed while conducting the slug tests:

· The static water level in the well will be measured using an electronic water level indicator.

· The transducer probe will be lowered into the well to approximately 7 to 10 feet below the water table (within the pressure range of the transducer).

· The calibration of the probe will be checked by reading the water level recorded by the data logger at the depth of the submerged probe and then lowering the probe exactly 1.0 foot.  The data logger should read 1 foot lower than the original static depth of the probe if the probe is properly calibrated.

· The data logger will be started about 10 seconds prior to lowering the slug to ensure accurate pre-test data.  The transducer cable will be taped to the well casing and the slug will be submerged rapidly into the well (without causing an impact on the water surface).  The water level in the well will be allowed to equilibrate.

· For the second part of the test, the slug will be quickly withdrawn, and the water level will be allowed to equilibrate.  The data logger will then be turned off, and all equipment removed from the well after ensuring that usable data have been obtained. 

· The slug and probe will be decontaminated between wells to prevent cross contamination.  Decontamination procedures will consist of washing the equipment with a 2 percent Alconox or equivalent solution followed by a thorough rinsing with deionized water.

The slug test data will be interpreted using the method of Bouwer and Rice (Bouwer and Rice, 1989), or another appropriate method.

3.9.2 Pump Test

Pump tests will be performed to calculate aquifer hydraulic conductivities and storage coefficients.  The tests will be conducted using a 4-inch nominal diameter submersible pump, a data logger, and a pressure transducer probe.  Pump tests will be conducted in accordance with procedures in SOP [H2] Aquifer Pump Testing Procedures.  The following procedures will be followed while conducting the pump tests:

· The static water level in the well will be measured using an electronic water level indicator.

· The submersible pump will be lowered into the pumping well. 

· A transducer probe will be lowered into the pumping well to approximately 5 to 7 feet below the water table (within the pressure range of the transducer).

· Transducer probes will also be lowered into surrounding pump test monitoring wells.

· The calibration of each probe will be checked by reading the water level recorded by the data logger at the depth of the submerged probe and then lowering the probe exactly 1.0 foot.  The data logger should read 1 foot lower than the original static depth of the probe if the probe is properly calibrated.

· The data logger will be started when the pump is turned on.  The transducer cable will be taped to each well casing.

· Initially, step-drawdown pump tests will be conducted in the pumping well to determine an optimal pumping rate (one that creates a measurable drawdown in the pumping well but does not cause the well to be fully evacuated).  The duration of each step will depend on individual well and on the water-bearing formation characteristics.  It is anticipated that up to four step-drawdown intervals per pumping well, each up to 1-hour in duration, will be conducted.

· Once the optimal pumping rate has been determined, and water levels in the pumping well and adjacent monitoring  wells have returned to pre-test elevations, a pumping test can be performed.

· The pumping test is performed as described above except that the pumping rate remains constant and the duration of each test is 48-hours.  Each 48-hour pumping test will consist of 24-hours of pumping followed by up to 24-hours of water-level recovery and monitoring.

The pump test data will be interpreted using the methods appropriate to the water-bearing zone being tested.  SOP [H2] provides details on performing aquifer pumping tests.

4. Section 4 FOUR
Quality Assurance/Quality Control Samples
The sampling activities will include the collection and analysis of field duplicates, field blanks, trip blanks, temperature blanks and matrix spike/matrix spike duplicate (MS/MSD) samples.  The QA/QC samples will be collected with the frequencies summarized below:

· Field duplicates – one per 10 samples per each matrix per AOI.

· Equipment rinses – one per matrix sampling activity per AOI.

· Trip blanks – one blank in two vials per cooler containing VOC samples.

· Temperature blanks – one blank in one vial per cooler.

· Matrix spike/matrix spike duplicates (MS/MSDs) – one per 20 samples for each matrix for each analytical method.

The sections below summarize the purpose of these QA/QC samples and outlines the procedures for collecting and handling the QA/QC samples.  Quality Assurance/Quality Control (QA/QC) procedures are discussed in detail in the Quality Assurance Project Plan (QAPP).

4.1 Field Duplicates

Field duplicate samples will be used to provide an estimate of the aggregate sampling and analytical precision.  The duplicate samples will be collected, handled, transported, and analyzed in the same manner as the samples that they duplicate.  Field duplicates for soil non-AP IX VC samples will be collected by homogenizing the sample material and then alternately filling two sets of sample bottles.  Field duplicates for AP IX VCs will not be homogenized, but instead will be collected as two discrete samples taken consecutively.  Groundwater field duplicates (non-AP IX VC) will be collected by alternately filling two sets of identical sample containers from the interim container used to collect the sample.  Sample containers for AP IX VC field duplicates will be filled consecutively from the interim container.

4.2 Equipment rinses

Equipment rinses will be obtained to document proper decontamination of sampling equipment.  For groundwater sampling, the water level measurement and pump equipment, if used, will be included in the rinseate sample.

The equipment rinse will be collected from the sampling equipment between sampling events in which it has been used and decontaminated.  Laboratory grade analyte-free water, or equivalent, will be run through the equipment and collected in the appropriate sample container.  The water will contact the sampling equipment in an area where the media comes into contact with the equipment.  The equipment rinses will be handled, transported, and analyzed in the same manner as the samples acquired during the sampling event.

4.3 Trip Blanks

Trip blanks are used to determine whether contaminants may have been introduced during the sample shipping process. Trip blanks will originate in the laboratory and will be prepared by filling two 40-ml VOA vials with laboratory deionized water and sealing the vials with septum-lined caps (allowing no headspace).  Trip blanks will accompany each cooler of VOC sample bottles to the site and will remain (unopened) in the shipping container until the sample bottles are received back at the laboratory.  They will be labeled, documented, and packaged in the same manner used for samples collected during the sampling event and shipped back to the laboratory in the coolers with the collected VOC samples.  Trip blanks will be analyzed for AP IX VCs only.

4.4 temperature blanks

Temperature blanks are used to provide information on the temperature of the samples as they are received at the laboratory and provide information on the effectiveness of sample cooling procedures used during transport.  Temperature blanks will originate in the laboratory and will be prepared by filling one or more designated containers with water and sealing the containers with appropriate caps.  Temperature blanks will accompany each cooler to the site and will remain unopened in the shipping container until sample containers are received at the laboratory.  They will be labeled, documented, and packaged in the same manner used for samples collected during the sampling event and shipped back to the laboratory in each cooler.  Temperature blanks will be analyzed for temperature only.

4.5 Matrix Spikes/Matrix Spike Duplicates

MS/MSD samples are environmental samples to which the same known concentrations of analytes have been added.  The MS/MSD samples are used to evaluate the effect of the sample matrix on the precision and accuracy of the analysis.  They will be handled and transported in the same manner as similar samples collected during the sampling event.

A summary of the numbers of QA/QC samples to be collected for each AOI is provided in Table 2-1.

5. Section 5 FIVE
Numbering System and Labeling
Immediately upon collection, each sample will be labeled with an adhesive label and a sample tag, as described in Section 5.1.  This section presents how data obtained during the RFI field efforts will be recorded.  It is essential to have samples or measurements collected to be identified.  This identification will become essential when multiple samples in multiple AOI are being collected.  By having the format for sample identification and sample identification procedures, the results obtained from these samples can be used to make sound and rational technical decisions.  The Data Management Plan (DMP) provides the procedures and format for the data record. 

5.1 Unique Sample or Field Measurement Code

A unique Sample Identification Code, consisting of four components, will be generated for all samples collected.  This includes, but is not limited to, laboratory samples, field measurement samples, and physical parameter samples.  The Sample Identification Code will be used on sample labels, Chain-of-Custody (COC) forms, tables summarizing sampling locations or analytical results, and drawings illustrating sampling locations or analytical results.  By allowing the Sample Identification Codes to consist of four components, the location, type, and date of the sample can be determined without another reference source.

5.2 AOI Identification Code

The first component of the Sample Identification Code will be the AOI Identification Code.  This component will identify from which AOI the sample was collected.  There are ten AOIs designated at the SEFC.  Each AOI will have a one to two-letter and number identifier.  The following AOI Identification Codes have been established:

· BC for AOI-BC

· BE for AOI-BE

· F1 for AOI-F1

· G for AOI-G

· H for AOI-H

· J for AOI-J

· K for AOI-K

· M1 for AOI-M1

· MN for AOI-MN

· N3 for AOI-N3

· O1 for AOI-O1

· O2 for AOI-O2

· SF for AOI-SF

· GW for AOI-GW

5.3 Sample Source Code

The second component of the Sample Identification Code will be the Sample Source Code and Number.  This unit will identify the individual source of the sample (i.e., soil boring, monitoring well, etc.).  Each sample source will have a two- to four-place alpha code and a two-digit sample location number. 

The following potential Sample Source Codes have been established at this time: 

· MW
Monitoring Well

· SB
Soil Boring

· SB/MW
Soil Boring Completed as Monitoring Well

· LS
Laboratory QA/QC Sample

It should be noted that this is not a limited list and the list will be updated when necessary.  The DMP will be modified if additional Sample Source Codes need to be established. 

A two-digit location number, in sequential order, will be associated with the Sample Source Codes to differentiate the individual monitoring wells or soil borings from each other.  For example, the fifth monitoring well would be labeled MW05 or the thirty-sixth soil boring would be labeled SB36. 

Because each AOI will be investigated separately, by using the AOI Identification Code as a prefix to the Sample Source Code and Number, a Sample Source Code and Number can be used again, but in a different AOI.  Therefore, MW05 would be identified as BC-MW05 in AOI-BC while H-MW05 will be located in AOI-H. 

5.4 Sample Matrix Code

The third component of the Sample Identification Code will be the Sample Matrix Code.  This component will identify the type of sample (i.e., soil or groundwater).  Each sample source will have a two-place alpha code.  The following potential Sample Matrix Codes have been established: 

· SS
Subsurface Soil

· GW
Groundwater

In addition, the laboratory QA/QC sample designations will be identified in this unit.  The following potential Sample Matrix Codes for QA/QC samples have been established: 

· ER
Equipment Rinse

· TB
Trip Blank

· TMB
Temperature Blank

It should be noted that this is not a limited list and the list will be updated when necessary.  The DMP will be modified if additional Sample Matrix Codes need to be established. 

When a field duplicate sample is being collected and submitted for analysis, then the capital letter “D” shall be added at the end of the Sample Matrix Code.  This will designate that the sample was collected for field duplicate analysis. 

When a sample is also being submitted for MS/MSD analysis, then the capital letters “MS” or “MSD” shall be added at the end of the Sample Date Collection Code.  This will designate that the sample was collected for MS/MSD analysis. 

In addition, if more than one sample is being collected from the sampling location, then a sequential quantifier will be added at the end of the Sample Matrix Code to differentiate the samples.  As example, the third subsurface soil sample collected from a boring would be labeled SB03. 

5.5 Sample Date Collection Code

The fourth component of the Sample Identification Code will be the Sample Date Collection Code.  This component will identify the date the sample was collected.  Each date will be represented as a six-digit number.  As example, a sample collected on July 2, 1999 will have a Sample Date Collection Code of 070299.  By encoding the date within each Sample Identification Code, this information can be obtained from the Sample Identification Code itself. 

In addition, as stated above, when a sample is also being submitted for MS/MSD analysis, then the capital letters “MS” or “MSD” shall be added at the end of the Sample Date Collection Code. 

Each unit of the Sample Identification Code will be separated by a dash (-).  Below are some examples of possible Sample Identification Codes: 

· MN-MW04-GW-103100:  Groundwater sample collected from Monitor Well No. 4 at AOI-MN on October 31, 2000. 

· BC-MW11-SS02-121299:  Second subsurface soil sample collected from Monitoring Well No. 11 at AOI-BC on December 12, 1999. 

· O2-LS-TB-042599:  Trip blank associated with samples collected at AOI-O2 on April 25, 1999. 

· BE-MW12-GWD-100299:  Duplicate groundwater sample collected from Monitoring Well No. 12 in AOI-BE on October 2, 1999. 

· J-MW08-SS04-051999:  Fourth subsurface soil sample collected from Monitoring Well No. 8 at AOI-J on May 19, 1999.

Groundwater samples collected from existing monitoring wells will be identified using the same system, except they will lack an AOI identification code.

5.6 Sampling or Field Measurement Location and evaluation

The unique sample or field measurement code described above will identify the location as well as the sample or measurement type when applied with surveying and mapping data to document the vertical and horizontal coordinates of the sampling or measurement location.

Sampling or measurement locations will be conspicuously marked by flags, stakes, or surveying paint.  Coordinates of the locations will be surveyed using GPS instrumentation as soon as possible after obtaining the sample or measurement.  Coordinates will be recorded in the data record and plotted on the base topographical map. 

Elevations of all soil borings and monitoring wells, including top of inner and outer casing for wells and ground surface elevation for both, will be surveyed and referenced to existing topographic data.

6. Section 6 SIX
Sample Shipment
Prior to shipment to the selected analytical laboratory, all samples will be labeled as outlined in Section 5 and in accordance with SOP [I2] Sample Labeling, Handling, and Documentation.  Samples will be shipped to the laboratory by an overnight delivery service.  If the selected laboratory is within the Washington-Baltimore metro Area, an alternative shipping method will be laboratory courier pick-up service.  Samples will be received by the selected laboratory within 48 hours after sampling, to initiate analyses within the method-specified holding times.  Shipping containers will conform to, and will be labeled in accordance with, U.S. Department of Transportation shipping regulations.

7. Section 7 SEVEN
Documentation
All field activities will be documented in bound, water-resistant field books.  One field book, stamped with a unique field book number, will be issued to each field sampling team leader, and the field book number will be recorded on a field book tracking sheet, which shall be maintained by the Project Manager.  Sample and activity documentation procedures to be followed are contained in SOP [I2] Sample Labeling, Handling, and Documentation, as well as in each activity-specific SOP included in Appendix A.

8. Section 8 EIGHT
Decontamination Procedures
This section describes the procedures to be utilized in decontamination of sampling equipment and drilling equipment before and after collection of soil and groundwater samples, and also after well installation.  Effective decontamination is vital to the integrity of the field sampling program.  All decontamination activities will be conducted in accordance with Section 8.  Personnel decontamination procedures are contained in the RFI Health and Safety Plan.

8.1 Drilling/Soil Sampling Equipment

The augers, split-spoon drive rods, split spoons and any piece of drilling equipment that comes in direct contact with the soil or ground surface will be steam-cleaned (hot pressure washed).  This equipment will be steam-cleaned on a temporary decontamination pad prior to the start of drilling and between each borehole, and prior to leaving the site at the end of the day.  URS personnel will periodically monitor all on-site steam cleaning activities.  Steam cleaning will be performed until adhering particles are removed from the equipment. 

Equipment used to sample unconsolidated soils and sediments (split-spoon samplers, spatulas, stainless steel spoons and bowls) will be decontaminated prior to use and/or prior to collecting a sample.  Disposable gloves will be worn while equipment is cleaned to avoid contamination, and the gloves will be changed frequently.  The procedure for cleaning sampling equipment prior to collecting a sample for chemical analysis is as follows: 

1. A two percent (minimum) solution of Alconox or equivalent and distilled or deionized water solution will be prepared in a bucket;

2. The equipment will be disassembled (if applicable) and all parts, will be immersed in the Alconox or equivalent solution;

3. All equipment will be scrubbed with a plastic bristle brush to remove any adhering particles;

4. All equipment will be rinsed thoroughly with potable water.  A clean garden-type sprayer or equivalent may be used to administer the final rinse;

5. Rinse with 10 percent nitric acid rinse;

6. Rinse thoroughly with distilled-deionized water and allow to air dry for 10 minutes;

7. Rinse with methanol or hexane (methanol is preferred) and allow to air dry for 10 minutes;

8. Rinse thoroughly with distilled-deionized water and allow to air dry for 10 minutes; and,

9. Clean equipment will be wrapped in aluminum foil or placed in a clean, dedicated storage container, if necessary, prior to sample collection. 

10. While following the above-listed steps, some additional notes are to be considered:

· If the samples will not be analyzed for metals, then steps 5 and 6 may be omitted; if samples will not be analyzed for organics, then step 7 may be omitted.  All solvents must be pesticide-grade;

· Soil boring/drill rigs should be cleaned before boring or drilling operations and between boreholes;

· For badly contaminated equipment, a hot water detergent wash may be needed prior to the rinse procedure; and

· Clean split-spoons will be reassembled and transferred to the driller (or helper) making sure that the individual is wearing clean latex or nitrile gloves (non-powdered).

8.2 Groundwater Sampling and measurement Equipment

Monitoring well sampling and monitoring equipment may include bailers, peristaltic and bladder pumps (for low-flow purge) and pump hose (optional), submersible pumps, bailers, leader rope or wire, interface probes, electric tapes for measuring depth-to-water, slugs for hydraulic testing, and pressure transducers.  Before sampling begins, between each well sampled, and prior to leaving the site, all non-disposable equipment will be disassembled (if applicable) and decontaminated, according to the procedures listed for soil sampling equipment in Section 8.1.  Filtering equipment (except the disposable filters) will be pre-cleaned by rinsing with distilled or deionized water.  Disposable TeflonTM bailers may be used to sample groundwater and will not require decontamination if they are individually wrapped in shipping plastic and are certified in writing by the manufacturer as clean.

9. Section 9 NINE
Investigation Derived Waste
All drill cuttings, excess sample material or fluids (including decontamination and well purge water), disposable personal protective equipment, and other investigation derived wastes (IDW) which are potentially contaminated with hazardous constituents, will be placed into drums, tanks or other suitable containers for subsequent disposal.  During field events, the Project Manager will evaluate the contamination/hazardous status of the IDW and the manner of storage/disposal.  The disposal of the cuttings and fluids will be in accordance with applicable laws and regulations.  The hazardous/non-hazardous nature and method of disposal will be determined after the analytical program is complete and the nature of the IDW can be determined.  

If generator knowledge and the analytical data obtained are not sufficient information for the disposal facility to accept the wastes, representative samples of each waste stream will be analyzed for the waste characterization parameter specified by the proposed disposal facility.  Non-hazardous water that meets the pre-treatment requirements for discharge to a sanitary sewer may be discharged to a nearby sanitary sewer access point.  A discharge permit for each water waste stream will be obtained from the DC Water and Sewer Authority prior to discharge.

Any IDW designated as hazardous waste will be removed from the site within 90 days of generation.

10. Section 10 TEN
Schedule
Figure 10-1 presents the field investigation and sample analysis schedule for the SEFC RFI.
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12. Section 12 TWELVE
List of Acronyms
AL
Action Level

AOI
Area of Investigation

AP IX IC
Appendix IX Inorganics (excluding Cyanide and Sulfide)

AP IX OP
Appendix IX Organochlorine Pesticides (Aroclors only)

AP IX SVC
Appendix IX Semivolatiles

AP IX VC
Appendix IX Volatiles plus Methyl tert-butyl ether

B(a)P
Benzo(a) pyrene

BGS
Below Ground Surface

BTEX
Benzene, Toluene, Ethylbenzene, Xylene 

CO
Consent Order

COC 
Chain-of-Custody

DC
District of Columbia

DCC
Description of Current Conditions

DCQAP 
Data Collection Quality Assurance Plan

DMP 
Data Management Plan

DRO
Diesel Range Organics

EPA
U.S. Environmental Protection Agency Region III

ER
Equipment Rinse

FB
Field Blank

FSP 
Field Sampling Plan 

GP
Geoprobe(
GRO
Gasoline Range Organics

GSA-NCR
U.S. General Services Administration National Capital Region

GW
Groundwater

IDW 
Investigation Derived Waste

IM/SS
Interim Measures/Site Stabilization

LS
Laboratory QA/QC Sample

MC 
Maximum Concentration

mg/l
Milligram per Liter

mg/kg
Milligram per Kilogram

ug/l
Microgram per Liter

MS/MSD
Matrix Spike/Matrix Spike Duplicate

MSL 
Mean Sea Level

MW
Monitoring Well

NIMA 
National Imaging and Mapping Agency

Pb
Lead

PCB
Polychlorinated Biphenyls 

ppb
Parts Per Billion

ppm
Parts Per Million

QAPP 
Quality Assurance Project Plan

QA/QC
Quality Assurance/Quality Control

RCRA
Resource Conservation and Recover Act

RFI
RCRA Facility Investigation

SB
Soil Boring

SI
Use History and Proposed Investigation of Previously Undocumented Buildings and Areas

SS
Subsurface Soil

SEFC
Southeast Federal Center

SOPs 
Standard Operating Procedures

SVOC
Semivolatile Organic Compound  

TAL
Target Analyte List

TB
Trip Blank

TCE
Trichloroethene

TCL
Target Compound List

TCLP
Toxicity Characterization Leaching Procedure

TMB
Temperature Blank

TPH
Total Petroleum Hydrocarbon

TSCA
Toxic Substances Control Act 

URS
URS Group, Inc.

USEPA
U.S. Environmental Protection Agency

USTs
Underground Storage Tanks

VOC
Volatile Organic Compound

WASA
Washington Area Sewer Authority

WCFS
Woodward-Clyde Federal Services 

WNY
Washington Navy Yard
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Appendix A

Standard Operating Procedures

List of Standard Operating Procedures (SOPs)

SOP [D2]
Subsurface Soil Sampling Procedures

SOP [F2]
Borehole Abandonment Procedures

SOP [B3]
Headspace Analysis

SOP [E2]
Sedimentological Logging Procedures

SOP [E1]
Monitoring Well Installation

SOP [F3]
Monitoring Well Abandonment Procedures

SOP [F1]
Monitoring Well Development Procedures

SOP [F5]
Liquid Level and Well-Depth Measurements

SOP [G3]
Groundwater Sampling from Monitoring Wells

SOP [C2]
Water Quality Monitoring Equipment

SOP [I2]
Sample Labeling, Handling, and Documentation

SOP [H1]
Aquifer Slug Testing Procedures

SOP [H2]
Aquifer Pump Testing Procedures
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