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1.0 INTRODUCTION

1.1 Purpose

The primary purpose of the Phase I Remedial Investigation (RI) at the Hanley Area of the former St. Louis Ordnance Plant (SLOP) site is to identify and close data gaps from previous Army investigations and to provide enough additional data in order to reduce uncertainties for a follow-on contractor to resume investigation and/or remedial actions.  

This general Remedial Investigation Work Plan (RIWP) serves to present historical information relevant to the nature of contamination, evaluate the existing data, develop a preliminary site conceptual model, identify data needs, and provide the rationale, technical approach, and investigative methods to achieve the RI objectives.

1.2 Work Plan Organization

Subsequent sections of the work plan accomplish the following:

· Section 2, Site Background, describes past and current operations, regulatory information, environmental setting, and the previous site investigations and findings.

· Section 3, Data Evaluation, uses a preliminary conceptual site model and a risk-based screening approach to identify contaminant potential migration and chemical analytical data needs for each impacted or potentially impacted media at the site.

· Section 4, Work Plan Rationale, defines the data quality objectives for the project and summarizes the informational, chemical, and geotechnical data needs.

· Section 5, Project Organization and Responsibilities, explains the roles served by team members and various entities during the Phase I RI.

· Section 6, Deliverables and Schedule, describes the tasks for preparing the Technical Memorandum, Phase I RI Field Investigation Findings, and provides the timeframe for its completion.

Attachments to the RIWP detail the following:

· Attachment A, Field Sampling Plan (FSP) includes the procedures to be followed during field activities, samples to be collected, and field quality assurance/quality control (QA/QC) objectives.  Attachment A combined with Attachment B comprises the Sampling and Analysis Plan (SAP).

· Attachment B, Quality Assurance Project Plan (QAPP) outlines requirements for analytical laboratory testing, data validation, and related QA/QC procedures. 

· Attachment C, Site Safety and Health Plan (SSHP), outlines procedures to be followed during field activities to protect the health and safety of workers and the public. 

· Attachment D, Quality Control Plan (QCP), ensures that the acceptability standards and criteria for RI activities and associated activities are met.

Figures, exhibits, and tables referenced in all of the work plans follow the last section of text in each work plan. 

2.0 SITE BACKGROUND

2.1 Location

The Hanley Area of the former St. Louis Ordnance Plant is located on the western boundary of the city limits of St. Louis, Missouri and adjacent to St. Louis County.  The facility lies approximately three miles west of the Mississippi River and 0.25 miles south of the intersection of Interstate 70 and Goodfellow Boulevard.
2.2 History

From 1941 to 1945, the former St. Louis Ordnance Plant was solely operated as a small arms ammunition production facility.  The primary products of the ordnance plant were 30 and 50-caliber ammunition.  The overall plant was divided into two areas designated Plant Area No. 1, east of Goodfellow Avenue, and Plant Area No. 2, west of Goodfellow Avenue.  Much of Plant Area No. 1 was utilized for the metal forming process (casings and projectiles), loading of final product, packing and shipping.  There was a primer and incendiary component manufacturing facility on the southern end of Plant Area No. 1.   Plant Area No. 2 solely produced the primer and tracers components used in the assembly of the final product. These processes include the blending of primary explosives, incendiary compounds and the tracer charging of 30 and 50-caliber projectiles.

Per the United States Army Toxic and Hazardous Materials Agency (USATHAMA) Final Report DRXTH-FS-TR-81105, June 1981, during the time frame from 1945 to 1959, including the Korean War, some buildings within Area No. 2 of the original St. Louis Ordnance Plant were used by the United States Army Adjutant General’s Office for maintaining service records and the DOD Finance Center for classrooms. The report also indicated that the facility was being upgraded for additional small arms manufacturing capabilities (i.e. 20 mm reported in the Archive Search Report, Former St. Louis Ordnance Plant, dated December 1993).  Machinery was installed, but the plant never commenced or resumed production during the Korean War Era. After the Korean Conflict, the machinery was removed, transferred to other facilities such as the Lake City Army Ammunition Plant, Independence, Missouri, or declared excess and disposal effected.

In 1959, Hanley Industries, Inc. (a subsidiary of KDI Precision Products) leased 14.68 acres of the 27.68 acre Plant Area No. 2 of the former St. Louis Ordnance Plant.  Hanley conducted operations on the 14 plus acres from 1959 to 1979.   During their tenure, Hanley produced specialized devices for both the United States Military and the National Aeronautics and Space Administration (NASA).  

Per the USATHAMA Report, the Goodfellow United States Army Reserve Center (GUSARC) was established on the remaining 13 acres in the early 1960s.  At the time of the transfer, much of the 13 acres still contained the buildings, magazines and bunkers that were part of the primer manufacturing area of Plant No. 2.

GUSARC transferred some of the 13 acres to the United States Department of Labor, which is now being utilized as a Job Corps training center.  Some of the original primer manufacturing buildings and bunkered areas have been removed.  Other buildings such as 223A, the former tracer charging operation (also labeled on more recent maps as 223C), has been renovated and is being used as a Job Corps dormitory.  For a more complete history of the Former St. Louis Ordnance Plant, please refer to the historical information contained in Appendix A and the June 1981 USATHAMA report discussed previously in this section.

Contamination resulting from past activities at the site consists of metals, explosives, volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs) and asbestos. Currently, a contractor for the 89th Regional Readiness Command (RRC) is removing asbestos from all of the buildings and subsurface structures, and is demolishing some of the buildings.  The 89th RRC plans to demolish all of the buildings on-site as funding becomes available.  This RI is intended to address other site-related contamination.
2.3 Regulatory Information

U.S Army Environmental Center (USAEC), working on behalf of the 89th RRC, is the lead agency at this site with Missouri Department of Natural Resources (MDNR) and the United States Environmental Protection Agency (USEPA) Region VII involved in a regulatory oversight capacity.  USAEC requested that the United States Army Corps of Engineers, Kansas City District (USACE-KCD) conduct this RI.  All documents and pertinent correspondence will be submitted through USAEC to MDNR, USEPA Region VII, and the 89th RRC for review and comment.  

The RI activities are conducted under the authority of the Comprehensive Environmental Response, Compensation and Liability Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act of 1986 (SARA).  Additionally, the Defense Environmental Restoration Program (DERP), 10 U.S.C. 2701-2707, 1986, authorizes the Secretary of Defense to conduct response actions at sites contaminated while under the jurisdiction of the DOD.

CERLCA guidelines require that potential “applicable or relevant and appropriate requirements” (ARARs) and other “to be considered” (TBC) standards or guidelines be identified during the scoping process of a remedial investigation.  Therefore, Appendix B to the RIWP presents a preliminary survey of potential ARARs and TBC for this site.

2.4 Environmental Setting

2.4.1 Physical Setting

The Hanley Area of the former St. Louis Ordnance Plant is located on a relatively flat terrace covering most of the 14.68 acres, and includes a steep slope down to Goodfellow Boulevard along the East side. A series of warehouse buildings, bunkers, and related buildings are located on the flat portion. The site contains a number of underground rooms, tunnels for service utilities, an underground wastewater collection system, and a storm water collection system. A paved service road runs south-north along the east side of Buildings 219G, 219D, and 219A. The grounds at the site appear clean although the buildings show advanced signs of aging and neglect.  Figure 2-1 details the site layout for the Hanley area.

All of the buildings present in the Hanley area have been stripped of equipment and this work, together with lack of maintenance, has left former production Buildings 218A, 218B, and 218C; warehouse Buildings 219A, 219D, 219G; and the frame buildings located inside the concrete-walled explosive containment bunkers in a state of poor repair.  The massive concrete walls of the bunkers appear to be in relatively good condition.

Underground tunnels are constructed of reinforced concrete with approximate interior cross-sectional dimensions of 8 ft. wide x 8 ft. high, and connect to the basements of most of the buildings within the Hanley Area.  The horizontal tunnels change elevation at abrupt intervals, as required, to maintain an elevation of 10-12 feet below the topographic surface.  A stair-cased entrance or vent to the surface and a sump-like low area occurs at each point where the tunnel elevation changes.  One vent allowing access to the entire tunnel system is located off site along the east side of Goodfellow Boulevard. The tunnels have been blocked off between the Hanley Area and the area occupied by the Job Corps Center.  Other tunnel entrances exist in the basements of several buildings within the area.

The 14.68 acre Hanley Area of the former St. Louis Ordnance Plant is adjacent to the approximately 21 acre St. Louis Army Ammunition Plant (SLAAP) Remedial Site which is also referenced in this document. SLAAP is located directly northeast of the Hanley Area across Goodfellow Avenue.  SLAAP can be identified in Figure 2-1 as the area formed by two squares that contain buildings abutting Interstate 70. 
2.4.2 Climate

The climate in St. Louis County is characteristic of temperate continental, with warm-to-hot summers and cool winters. The heaviest rains occur in spring and early summer, when moist air from the Gulf of Mexico interacts with drier continental air (Soil Conservation Service, 1979).

The daily temperature for the St. Louis area averages about 55 degrees Fahrenheit (°F). The temperature averages about 33°F in winter, and about 77°F in the summer. The growing season for most crops extends from April to September.

Total annual precipitation is 33.8 inches, with the greatest amount falling in June. Average seasonal snowfall for the region is 18 inches, with most accumulation occurring in March. Wind prevails from the south with the highest wind speed averaging 12 miles per hour in March.
2.4.3 Geology and Soils

2.4.3.1 Overburden Soils

The overburden beneath the site is comprised largely of a yellowish-brown silty clay soil and fill material, with some concrete, ceramic, and wood debris, to a depth of approximately 20 to 25 feet below ground surface (bgs). The fill/native soil contact is difficult to determine since some of the fill material is reworked native material excavated from the open field adjacent to the south end of the site.  The fill zone at the south end of the site is underlain by approximately two feet of a very weathered brown to dark reddish-brown to dark greenish-gray shale sequence. The shale is directly underlain by a four-inch, greenish-black organic peat layer containing roots, which overlies approximately five feet of a moist to wet dark gray clayey silt. Below this depth the clayey silt grades to black silty clay.  Generally, below a depth of 30 feet bgs the soil becomes drier with more clay content and stiffer to total depth or weathered bedrock (TapanAm, 2001).

According to the St. Louis County Soil Survey (Soil Conservation Service, 1979), the site falls in the classification of urban upland with 0-5 percent slopes.  In general, the soil texture is a silt loam, but further classification is impractical due to the extensive reshaping of the land by cut and fill.  Less disturbed soils in the vicinity of the site have been classified in the Harvester soil series, which is a silt loam from 0 to 4 inches bgs and silty clay loam from 4 to 60 inches bgs.  This classification extends into areas where soil background samples were collected for the St. Louis Army Ammunition Plant (SLAAP) study (URS, 2004).  Since SLAAP is adjacent, the SLAAP soils background information is used in the initial data evaluation for this site.

2.4.3.2 Bedrock

Early Pennsylvanian age rocks of the Marmaton and Cherokee Groups make up the bedrock beneath the site and are thought to be approximately 100 feet thick (USATHAMA, 1991).  The St. Louis area has a monocline structure that gently dips to the northeast. The structural attitude of the beds results from the compressional, tensional, and uplifting forces, which created a series of faults and fractures evidenced by the anticlinal, synclinal, and fault zone structures located in the area. The SLOP site is located approximately 1.5 miles east of the Cheltenham Syncline on the downwarped eastern limb and approximately two and a half miles and five miles west of the Florissant Dome and the St. Louis fault zone, respectively.

As previously stated early Pennsylvanian-age rocks of the Marmaton and Cherokee Groups make up the uppermost Pennsylvanian bedrock strata beneath the Hanley area. These Pennsylvanian units unconformably overlie the Mississippian-age rocks of the St. Genevieve Limestone, which in turn unconformably overlie the St. Louis Limestone (Harrison, 1997). It is anticipated that the bedrock strata beneath the site dips to the west-southwest, towards the axis of the Cheltenham Syncline.  A generalized Stratigraphic column for St. Louis, St. Charles, and Jefferson County, Missouri is presented in Figure 2-2.

Weathered shale was encountered at 32.8 feet bgs on the northeastern corner of the site. Bedrock was encountered during hollow-stem auger drilling in the borings for monitoring wells MW101 (weathered shale at 42.2 feet bgs) and MW104 (chert gravel over a weathered shale at 43 feet bgs). The depth to the weathered bedrock surface decreases toward the north, which is consistent with the site topographic relief.

2.4.4 Hydrogeology


2.4.4.1 Overburden Aquifer

The uppermost water-bearing zone at the SLOP site is a zone within the clayey silt to silty clay soils, much of which may be fill, underlying the site. The exact locations of the water-bearing zones are difficult to ascertain due to the clayey silt to silty clay material not giving up free water. The determination of water-bearing zones recorded on boring logs were inferred from drilling information such as advancement rate during drilling and water on sampling rods.  Past direct push sampling across the site failed to consistently produce water. Most of the direct-push borings contained little water upon completion and exhibited very slow recharge with the exception of an upgradient piezometer and the three temporary piezometers located at the base of the slope along Goodfellow Boulevard.

The general flow direction is towards the east and northeast. Data points exhibiting relatively lower groundwater elevations result in closed contours around these locations, depicting a steep gradient. However, water level data collected from both temporary piezometers and monitoring 

wells suggested a very low-flow zone only within the compacted fill material at the north end of the site. 

In summary, the groundwater beneath the site migrates slowly, primarily within the compacted fill and native soil zone (0 to 25 feet bgs) at various elevations and flow rates, which was determined from the potentiometric and recharge data collected during past sampling. (TapanAm, 2001) The generalized groundwater flow direction is interpreted to be to the east/northeast towards Goodfellow Boulevard (Figure 2-2). However, it should be noted that areas of very low-flow exist across the site.

2.4.4.2 Bedrock Aquifers

The bedrock aquifers in the vicinity of the site receive recharge from precipitation falling directly on the area (Miller, 1974). The movement of water from the ground surface soil and subsurface soil into the bedrock takes place primarily along fractures and solution openings in the rock.  Bedrock aquifers are divided into five groups as follows (Figure 2-3): 

· Post-Maquoketa includes all bedrock above the Maquoketa Shale, which probably acts as a confining bed in the St. Louis area (Miller, 1974); 

· Kimmswick-Joachim includes all aquifers between the base of the Maquoketa Formation and the base of the Joachim Formation and is not considered a good aquifer due to insufficient well yields; 

· St. Peter-Everton includes the St. Peter Sandstone and the Everton Formation; 

· Powell-Gasconade includes all units in the Canadian Series of Early Ordovician age; and

· Eminence-Lamotte includes all units below the base of the Gasconade Dolomite.

2.4.5 Surface Water

No surface streams or ponds exist on the site.  More than 60 percent of the ground surface at the former SLOP is covered by asphalt, concrete, buildings or other impervious materials (United States Army Corps of Engineers (USACE) Archives Search Report, 1993). The rest of the ground surface is covered with grass and native vegetation. Surface runoff from the site enters the city storm drainage system. 
2.4.6 Land and Water Use

The property is located in an urban, mixed-use (commercial, industrial, and residential) neighborhood near Interstate 70 in St. Louis, Missouri.  According to a City of St. Louis zoning specialist, there are two types of zoning that apply to the site: 1) 26.40 -Neighborhood Commercial District: and 2) 26.20 – Single-Family Dwelling District.  The latter encompasses the largest portion of the site, although there are no existing residences on the property. 

Bedrock units in and around St. Louis are capable of yielding varying amounts of groundwater.  Well yield depends on site-specific geologic and well characteristics.  Most wells in the St. Louis area yield a maximum of 50 gallons per minute from depths down to 800 ft bgs.  These wells are screened in limestones and sandstones ranging in age from Mississippian to Ordovician.  Water yields of up to 1,955 gallons per minutes (gpm) can be expected from the wells drilled in thick alluvial deposits that contain little silt or clay-like material (URS, 2002).   However, no potable water wells are reported to exist within 3 miles down gradient of SLAAP (USAEHA, 1993).  While MDNR indicated during the Data Summary Meeting that drilling of drinking water wells in the City of St. Louis is prohibited (see Appendix D), USACE-KCD was not able to confirm this to be true.  MDNR’s Wellhead Protection Section provided documentation that an ordnance once existed, but was later repealed. 

2.4.7 Ecology

The former SLOP site does not provide suitable habitat to sustain an ecological community.  Except for small grassy areas, buildings, asphalt and concrete cover the property.  The closest body of water, the Mississippi River, is located about 3 miles from the property.  According to the URS (July 2002) work plan for the adjacent SLAAP site, no endangered species were identified in the vicinity.  Additionally, the Missouri Department of Conservation stated in a 1993 letter that no impact to endangered species or sensitive environmental concerns are expected in this vicinity.

2.5 Environmental Investigations

The following subsections provide an overview of the many environmental investigations conducted for DOD at the former SLOP site.  Analytical data summaries are presented and discussed in the next section, data evaluation. 

2.5.1 Battelle Columbus Laboratories (1980)

Battelle Columbus Laboratories investigated the Hanley Area in 1980.  The investigation consisted primarily of wipe samples of building surfaces and waste handling system components, analyzed for explosives and metal residues.  A limited number of sediment and surface water samples were collected for similar analyses.  The results are briefly summarized:

· Heavy metal residues were found on all building and magazine interior surfaces and in the discharge of the sewers.  Heavy metal concentrations ranged from below detectable limits to 24, 147, 32, and 102 ug/m2 for silver, nickel, mercury, and cadmium, respectively.  The highest lead concentration identified during the survey was found in 219E (36,440 ug/m2).

· Explosive residues were found on the walls in buildings 218A, 218B, 218C, and 220 and magazines 219C, 219H, 227J, 227M, 227O, 228C, and 228F. 

· Explosives were also identified in powder wells adjacent to buildings 218A and 218B.  Detected explosives included Tetryl, Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX), and Pentaerythritol tetranitrite (PETN).

· No explosives were detected in the sewer system discharge.

2.5.2 USATHAMA (1991)

USATHAMA completed an environmental study in 1991.  A screening survey was performed for contamination in environmental media and to determine the extent of asbestos containing materials (ACMs) within the tunnel system.

· Fifteen surface soil samples (0-1 ft bgs) were collected for metals analyses, of which three were considered background.  Two of the 15 were analyzed for SVOCs.

· Thirteen shallow soil samples (1-2 ft bgs) were collected and analyzed for metals and six were analyzed for SVOCs.  Three of thirteen samples were considered background.

· Two tunnel water samples were collected and analyzed for TAL metals, explosives, and TCL organics.

Results of the sampling indicated that surface soils were contaminated with lead at levels of potential concern. Water samples contained lead and explosives at levels of potential concern. The study recommended confirmatory sampling and asbestos abatement.  

2.5.3 HARZA (1998)

HARZA Environmental Services, Inc. completed a Site Investigation Report in 1998.  The objective of the investigation was to determine the presence of VOCs, explosives, and metals in site soils and sediments.  Sampling consisted of the following:

· Eleven surface soil samples from 0-1 ft bgs were collected and analyzed for VOCs, SVOCs, explosives, and metals.

· Eight shallow soil samples from 1-2 ft bgs were collected and analyzed for VOCs, SVOCs, explosives, and metals.

· Two subsurface soil samples at 6-8 ft bgs and 16-18 ft bgs were collected for explosives and metals analyses.

· Two sewer sediment samples were collected and analyzed for explosives and metals.

· Two powder well samples were collected for explosives and metals analyses.

The study determined VOCs, SVOCs, metals, and Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) and Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) present in site soils and sediments.
2.5.4 TapanAm (2001)

TapanAm Associates, Inc. completed a Draft Preliminary Assessment/Site Inspection Report (PA/SI) in 2001.  The assessment evaluated the extent of surface soil contamination and the potential for contaminant migration by surface routes through underground utility tunnels. The potential for groundwater contamination was also evaluated.  Environmental sampling consisted of the following: 

· Forty-two surface soil samples from 0 to 1 ft bgs were collected for explosives and target analyte list (TAL) metals analyses; some samples were composites.  Of the 42 samples, three were collected off site for evaluation of background metals.  Thirteen surface soil samples were collected for VOCs analysis.

· Three subsurface soil samples were collected near sewer line breaks and two near PW12 and PW13 and submitted for VOCs, explosives, and TAL metals analyses.

· Seventeen powder well sediment samples were collected for VOCs, explosives, and TAL metals analyses.

· Three sewer sediment samples were collected for VOCs, explosives, and TAL metals analyses.

· Two sewer water samples were collected for VOCs, explosives, and TAL metals analyses.

· Six tunnel sediment samples were collected for explosives and TAL metals analyses.

· Two tunnel water samples were collected for VOCs, explosives, and TAL metals analyses.

· Sixteen temporary piezometers were installed to collect groundwater samples for chemical analysis and obtain water level measurements.  Due to low groundwater recharge rates, some analytes could not be collected at each temporary piezometer.  Nine temporary piezometers were sampled and analyzed for VOCs, explosives, and TAL metals; two for VOCs, explosives, TAL metals, and OA-2; one for VOCs and TAL metals; and one for VOCs.  Three temporary piezometers did not recharge sufficiently to collect groundwater samples.

· Five monitoring wells were installed and sampled for VOCs, explosives, and TAL metals analyses.

The assessment report confirmed the presence of metals and SVOCs in the surface and subsurface (1-2 ft bgs) soils.  Sediment and surface water in powder wells contained metals and explosives.  The assessment also identified carbon tetrachloride in an on-site monitoring well (MW105), in addition to VOCs in the upgradient monitoring well (MW101).

2.5.5 Shaw Environmental (2003)

In 2003, Shaw Environmental conducted a Limited Phase II Environmental Site Assessment as a result of the off-site upgradient contamination found by TapanAm. 

· Four direct push soil samples were collected at depth in the vicinity of MW101 to assess VOC contamination. Analytical results indicated that soils were not impacted by VOCs.

· The four geoprobes were converted into temporary monitoring wells and groundwater was sampled and analyzed.  Although several VOCs were present above detection limits, none exceeded maximum contaminant levels (MCLs).

2.5.6 SCS Engineers (2004)


In 2004, SCS Engineers were hired by the 89th RRC to conduct sampling and analyses of building materials, perform asbestos abatement of buildings and subsequent demolition of buildings at the former Hanley area.

Based on field screening results, a total of 20 sediment samples and 19 samples of various types of building materials were collected for laboratory analysis.  One water sample and 20 wipe samples were also collected for laboratory analysis. 

The report concluded that, while not impacted with elevated metals, the buildings did appear to have the highest concentrations of explosives compounds found during the sampling event.  Sediments throughout the complex contained elevated levels of metals, as did the one tunnel water sample taken. 

3.0 DATA EVALUATION

3.1 Approach 

Laboratory analytical data collected during the previous investigations were compiled and reviewed to determine impacted media, types and levels of contamination, the extent of contamination, and whether levels are significant to pose a potential threat to human health or the environment.  Based on this evaluation, sampling locations for the phase I RI field investigation were determined.  All proposed samples are shown in Figure 3-1.   

The historical data evaluations, presented in the sections that follow, are organized by: surface soil (0-1 ft bgs); shallow subsurface soil (1-2 ft bgs); subsurface soil (samples from depths greater than 2 ft); sediments and surface water (collected from powder wells, tunnels, and sewer lines); and groundwater (temporary piezometer and monitoring well samples).  Tools for the data evaluation included risk-based screening criteria and the preliminary conceptual site model, which are described below.  

3.1.1 Risk-Based Screening Criteria

Risk-based criteria used to screen soils and sediments represent potential pathways either for direct exposure of receptors to contaminants or for migration of contaminants from one media to another where exposure might occur later.  USEPA Region 9 Preliminary Remediation Goals (PRGs) for residential soil and for industrial soil assume exposure occurs primarily through incidental ingestion in either a residential or an industrial land use setting.  PRGs for soil leaching to groundwater are set at levels below which contaminant migration at risk-significant levels is unlikely to occur.

Residential and/or industrial PRGs are more relevant screening criteria for surface or shallow subsurface soils where direct contact can occur.  Note that using these PRGs for soils collected at depth (e.g., soil below a typical excavation depth) is usually a conservative overestimate of potential risk since direct contact with these soils is unlikely.

Sediment data were collected from tunnels, powder wells, and sewers; only tunnel sediment may actually be contacted.  For sediments inside powder wells and sewers, where it is unlikely for direct contact to occur, leaching potential PRGs are more applicable.  However, for a conservative, overestimate of potential risk, all sediment data were screened for all pathways.

Criteria for surface water and groundwater were conservatively selected for informational purposes only.  Federal MCLs and PRGs for tap water were used for screening and are intended to be protective of exposure in a residential setting, primarily groundwater ingestion, which is not occurring (see section 2.4.6).  Since surface water at this site is associated with tunnels, powder wells, or sewer lines and not expected to impact classified streams or water bodies, criteria established for surface water beneficial uses were not selected.

Note that MDNR publishes risk-based screening criteria in Cleanup Levels for Missouri (CALM) (MDNR, 2001).  These are calculated in a similar manner as the USEPA Region 9 PRGs described; however, CALM values are not updated as frequently.  For this reason, PRGs are the basis for the soil data evaluation that follows with one chemical exception.  The exception is arsenic.  MDNR CALM Tier 1 values take into account the fact that background levels of arsenic in soil exceed the calculated risk-based concentrations.  Therefore, CALM Tier 1 values for arsenic are substituted for the USEPA Region 9 residential and industrial PRG values.  Table 3-1 summarizes all criteria used for this evaluation.

3.1.2 Regional Background Comparison

In addition to risk-based criteria, consideration was given in the data evaluation to regional background levels established for metals in surface soils (URS, 2004).  A study was conducted for an adjacent site, the SLAAP.  Ten samples were collected from nearby municipal parks with similar soil types and then submitted for metals and polycyclic aromatic hydrocarbons (PAHs) analyses.  Background levels were determined from the data, based on a 95 percent upper tolerance limit statistic (Singh, 1994; USEPA, 1995b and 2002b).  Supporting information for the regional background study is provided in Appendix C of this work plan.

In evaluating the surface soils data, if the only exceedance of screening criteria in a sample was a metal occurring at levels considered background, the area was unlikely to have been impacted by site activities and further definition of extent was unnecessary.  If, however, there were detections greater than both the risk-based screening criteria and regional background level, the need to further delineate the area was recognized.

PAHs are known to be ubiquitous in the environment, forming mostly as a result of incomplete combustion.  Sources are both natural (e.g., forest fires) and manmade (e.g., fuel burning).  Most of the PAHs in surface soil are believed to result from atmospheric deposition after local and long-range transport (Agency for Toxic Substance and Diseases Registry (ATSDR, 1995)).  This is supported by the presence of PAHs in soil of regions that are remote from industrial activity (Thomas, 1986).  However, PAH concentrations are highest in urban areas.  Vehicle exhaust, asphalt, emissions from the wearing of tires, and materials such as ash, slag, or sewage sludge used as construction fill all add to PAHs in an urban environment (ATSDR, 1995; USEPA, 2004a).  Although some state guidelines may limit background to naturally occurring levels, other agencies have considered anthropogenic (or manmade) levels for assessing site-related contamination.  For example, USEPA in Risk Assessment Guidance for Superfund, Volume 1 – Human Health Evaluation Part A (RAGS) considers anthropogenic levels that are present due to non-site related sources, such as automobiles and industry, as background (1989) and in Guidance for Comparing Background and Chemical Concentrations in Soil for CERCLA Sites it is stated that the CERCLA program, generally, does not cleanup to concentrations below natural or anthropogenic background levels (2002b).  Also, Massachusetts has published anthropogenic background levels for PAHs in soils (2002).  A comparison of PAH detections to background levels was not conducted as part of this evaluation, but will be completed once additional information is collected on site levels.

3.1.3 Preliminary Conceptual Site Model

The project conceptual site model (CSM) describes the overall environmental system where contamination has occurred and the processes that determine the transport from a source through environmental media to human and/or ecological receptors.  It assists in the design and implementation of investigations to assess whether potential exposure pathways exist and whether these pathways generate significant risk.  Simply put, a CSM serves as a roadmap for remedial investigation.  A CSM is developed in the beginning stages of study and then refined as additional site information is collected.  Based on what currently is known about this site, the preliminary CSM has the following components:

Primary Source – Releases related to operations, such as spills, burning, and leaks

Primary Media – Surface soil, sediments and surface water

Release Mechanisms – Overflow, infiltration, runoff, air advection

Affected Media – Soil, groundwater, sediment, surface water, air

Exposure Routes – Ingestion, inhalation, dermal contact

Receptor Groups – Workers, site visitors, trespassers, residents

​​​​​​​​​​​​​​​​​
For an exposure pathway to be complete, contamination must be able to reach a receptor.  The components of a completed pathway include a contaminant source, a mechanism for chemical release, intermediate transport mechanisms, migration pathways, receptors, and exposure routes.  If all components of an exposure pathway are not present, then the pathway is incomplete and exposure and subsequent risk do not occur.  The likelihood of completed pathways for human health exposure is discussed below for each impacted media.  Because of the limited habitat at the site, completed pathways for ecological receptors are assumed to be insignificant, if they exist at all.  Therefore, further ecological evaluation is not warranted.  Exhibit 3-1 is a visual depiction of the preliminary conceptual site model.

3.2 Surface Soil

3.2.1 Chemical Analysis, Detections, and Exceedances

Table 3-2 summarizes chemical analysis, detections, and exceedances in surface soil (0-1 ft bgs) for all historical data compiled.  Figure 3-2 shows chemical analysis, detections, and concentrations exceeding one or more of the screening criteria in soils 0-1 ft bgs.  The following provides additional detail.

· VOCs were analyzed in 22 surface soil (0-1 ft bgs) samples and all results were nondetect.

· SVOCs were analyzed in 8 surface soil samples.  PAHs and phthalates were detected.  Bis(2-ethylhexyl)phthalate was determined to be a lab contaminant based on the low, consistent concentrations found in most samples collected during the 1999 field investigation.  PAHs were detected at concentrations exceeding screening criteria in 3 samples.  However, detection limits in some samples were above screening criteria.

· Explosives were analyzed in 56 surface soil samples and all samples were nondetect.

· Polychlorinated biphenols (PCBs) were analyzed in one surface soil sample near a former transformer vault.  Concentrations exceeded screening criteria.  Although the transformer was subsequently removed, there is no documentation that contaminated soil was removed.

· Various metals were analyzed in 77 samples, depending on what analytical suite was requested (i.e., RCRA 8, PPL or TAL)*.   Metals exceeding screening criteria in surface soil samples included:  arsenic, antimony, lead, selenium, and thallium. (As, Sb, Pb, Se, and Tl).

______________________________________________________________________________

  *
1)  Resource Conservation and Recovery Act (RCRA) Metals (8 analytes: As, Ba, Cd, Cr, Pb, Hg, Se, &  Ag )


2)  Priority Pollutant List (PPL) Metals (13 analytes: Sb, As, Be, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, Tl, & Zn )

3) Target Analyte List (TAL) Metals (23 analytes: Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn)

3.2.2 Potential Pathways of Concern 

For surface soil, potential exposure by ingestion in either an industrial or a residential setting and subsequent risk is possible, based on the detected levels of As, Pb, Tl, benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene.  Screening results also indicated a potential leaching problem for Sb, As, and Se.   None of the organics detected in surface soil failed screening for leaching potential.

3.2.3 Proposed Sampling Locations

Proposed surface soil sampling locations are shown on Figure 3-1.  Locations were selected near prior sampling locations that exceeded screening criteria or in a potentially impacted area that has not been previously sampled.  According to historical information, the open vegetated areas between the former storage warehouses were not utilized during plant operations; therefore, sampling in these areas is not proposed. 

Fifteen composite soil samples are recommended for metals analysis (6010B/6020 TAL Metals).  Of these 15, nine will also be analyzed for PAHs (8270B with Selective Ion Method (w/ SIM)).  For compositing, a sample will be collected from each location represented as a diamond on Figure 3-1.  An equal volume of soil from each of these five locations will be composited into one sample.

In addition, 19 discrete samples for metals and SVOCs analyses are proposed.   While the composite sampling provides areal information for possible remediation evaluations, the results of discrete sampling will be used in the baseline risk assessment and in assessing leaching potential.  

Three discrete samples for PCBs analysis (8280) are proposed in the location of the former transformer vault to confirm the presence or absence of contamination.

Previous sampling for explosives and VOCs provided adequate coverage in areas suspected of potential contamination.  Since neither explosives nor VOCs were detected in any surface soil samples, none are proposed for this field effort.

3.3 Shallow Subsurface Soil

3.3.1 Chemical Analysis, Detections, and Exceedances

Table 3-3 summarizes chemical analysis, detections, and exceedances in shallow subsurface soil  (1-2 ft bgs) for all historical data compiled.  Figure 3-3 shows chemical analysis, detections, and concentrations exceeding one or more of the screening criteria.  The following provides additional detail. 

· VOCs were analyzed in 14 shallow subsurface soil (1-2 ft bgs) samples.  Results were nondetect.

· Various SVOCs were analyzed in 14 shallow subsurface soil samples.  Several PAHs were detected.  Benzo(a)pyrene and indeno(1,2,3-cd)pyrene were detected at concentrations exceeding residential PRGs and benzo(a)pyrene also exceeded its industrial PRG.  None of the PAHs exceeded available leaching potential PRGs.  However, detection limits in some samples were above screening criteria.

· Explosives were analyzed in 14 samples and all results were nondetect.

· PCBs were not analyzed in this medium.

· Various metals were analyzed in 23 samples (i.e., RCRA 8, TAL Metals, or Primary Pollutant List).   Metals exceeding screening criteria in shallow soil included arsenic, chromium, and silver with maximum concentrations of 16.7, 57.7 mg/kg, and 82.6 mg/kg, respectively.  Arsenic exceeded both residential and industrial PRGs, while chromium and silver exceeded for leaching potential. 

3.3.2 Potential Pathways of Concern

The likely exposure opportunity for shallow, subsurface soil is in a trenching scenario, such as a short-term exposure during installation or repair of a utility line.  Use of residential and industrial PRGs, which are based on long-term exposures, therefore, typically results in an overestimate of potential risk from exposure to this medium.  Based on screening results, arsenic may pose a potential risk in either an industrial or a residential setting.  Note that the maximum level, however, appears to be at or near background.  The screening results for chromium and silver indicated a potential leaching problem.  Benzo(a)pyrene and indeno(1,2,3-cd)pyrene may pose risk from direct exposure in a residential setting.  Benzo(a)pyrene also exceeded its industrial PRG.  These were the only two organics exceeding screening criteria.

3.3.3 Proposed Sampling Locations

Sampling for shallow subsurface soil, i.e., soil in a typical trenching depth, will be collected from boring locations proposed on Figure 3-1.  Since data exists from the 1-2 ft bgs, and shallow trenching may go deeper, the targeted sampling interval will be 3-4 ft bgs.  Thirteen of the 20 borings planned for the Phase I RI field investigation will be sampled at 3-4 ft bgs to: 1) confirm the presence or absence of contamination; 2) assess the leaching potential of contaminants found; and 3) create a database for characterizing potential risk in the shallow soil where utility trenching may occur.  These 13 samples will be analyzed for SVOCs (8270B w/ SIM for PAHs) and metals (6010B/6020 TAL).  VOCs and explosives were not detected in surface or shallow subsurface soil in previous sampling events and therefore no samples are proposed.  While PCBs were detected in surface soil near the former transformer vault, migration potential for PCBs is very low and analysis in subsurface soil is deemed unnecessary.

3.4 Subsurface Soil

3.4.1 Chemical Analysis, Detections, and Exceedances

Table 3-4 summarizes chemical analysis, detections, and exceedances in deeper subsurface soil for all historical data compiled.   Figure 3-4 shows chemical analysis, detections, and concentrations exceeding one or more of the screening criteria for all samples collected at depths greater than two feet.  Note that exceedances were for residential screening criteria and not for the leaching potential pathway, which is more relevant for deeper soils.  None of these subsurface soil samples exceeded the leaching criteria.  The following provides additional detail. 

· VOCs were analyzed in 11 samples collected near the base of powder wells, near sewer lines, and around monitoring well MW101.  Acetone was detected in 2 samples and methylene chloride was detected in 4 samples; neither chemical exceeded criteria.  Naphthalene was detected in 1 sample and did not exceed criteria.

· SVOCs were not analyzed in any of the samples collected at depth. 

· Explosives were analyzed in 6 samples and all samples were nondetect. 

· PCBs were not analyzed in any of the soil samples collected at depth.  

· Metals were analyzed in 6 samples.  Metals exceeding screening criteria for residential exposure included arsenic and thallium (As and Tl) with the maximum concentrations of 15.8 and 5.2 mg/kg, respectively.  The same concentration of arsenic also exceeded the industrial PRG. None of the metals exceeded screening criteria for leaching potential.

3.4.2 Potential Pathways of Concern 

Deeper subsurface soil samples are unlikely to be contacted unless excavation occurs in the future.  If excavation does occur, this exposure pathway may become complete for a short-term worker.  There is also the potential for future site occupants to come into contact with subsurface soil, provided it is mixed during the excavation activities and then remains at the surface.  Residential PRGs and in some cases industrial PRGs for arsenic and/or thallium were exceeded in subsurface soil samples at depths of 6, 16, 20, and 28 ft bgs.  Levels of both metals are suspected to be within typical background ranges.  None of the analytes failed screening criteria for the more relevant leaching migration pathway.

3.4.3 Proposed Boring Locations

Twenty boring locations are proposed on Figure 3-1.  All 20 borings will be sampled at varying depths to assess the potential releases from leaking powder wells, potential leaks or breaks in sewer lines, and potential contamination adjacent to basement foundations and tunnels.  All samples collected from the 20 borings will be analyzed for metals, explosives (8280), and VOCs (8260B). 

Seven samples will be collected exterior and adjacent to the bottom of powder wells, typically at 6-7 ft bgs.  These locations were selected either because of contamination detected in powder well sediment during a previous sampling event or the lack of sediment sampling data.  No exterior powder well samples will be collected if previously sampled. 

Four samples will serve to assess the presence or absence of contaminants near building foundations (11-12 ft bgs).  Locations were selected based on the results of previous sediment samples taken from within the tunnels and buildings.  During a site visit in July 2004, the integrity of basements and tunnel floors and walls were very good aside from several transverse cracks in the tunnels.  Most of the seepage appeared to be coming from the joints between the wall and floor slab or around holes in pipes passing through the foundation walls. Therefore, in lieu on drilling through the floor, samples will be collected on the exterior of the structures at the depth relative to the floor slab.

Twelve sampling locations are near pipe tees, inlets or manholes where breaks or leaks in the sewers are more likely to occur.  These soil sample locations were determined from historical drawings and depths will be crosschecked by determining actual pipe invert elevations in manholes prior to sampling. 

3.5 Sediments/Surface Water

3.5.1 Chemical Analysis, Detections, and Exceedances

Tables 3-5 and 3-6 summarize chemical data for sediment and surface water, respectively.  Figure 3-5 shows chemical analysis, detections, and concentrations exceeding one or more of the screening criteria for sediments and surface waters collected in tunnels, powder wells, and sewers.  The following provides additional detail. 

· VOCs were analyzed in 4 sediment samples and results were nondetect.  VOCs were analyzed in 6 water samples, with chloroform detected in 2 of those samples. Chloroform concentrations in surface water were below its screening criteria. 

· SVOCs were not analyzed in sediments or associated water samples.

· Explosives were analyzed in 28 sediment samples, with several explosives detected.  Of those, 2,4-dinitrotoluene (DNT), 2,6-DNT, and nitrobenzene exceeded criteria for leaching potential.  In addition, 2,6-DNT exceeded residential and industrial PRGs.  All of the exceedances for explosives were found in sediments from powder wells.   Except for one hit of 4-nitrotoluene in sewer sediment (218A), none of the explosives were detected in sewers or tunnels. 

· Explosives were analyzed in 8 surface water samples and all results were nondetect.

· PCBs were not analyzed in any sediment or surface water samples.

· Various metals were analyzed in 37 sediment samples (i.e., RCRA 8, TAL Metals, or Primary Pollutant List).  Several metals exceeded residential and industrial PRGs: however, only those seen in tunnel sediments are considered to represent a reasonable, potentially completed pathway.   These metals include antimony, arsenic, cadmium, chromium, copper, iron, lead, manganese, thallium, and zinc.  Barium also exceeded the residential PRG in powder well sediments, but powder well sediments do not represent a concern for sustained direct contact.  Metals exceeding screening criteria for leaching potential include antimony, arsenic, cadmium, chromium, selenium, silver, and zinc in either powder well or tunnel sediment samples.  Only zinc failed for leaching potential in a sewer sediment sample.

· Metals were analyzed in 7 surface water samples.  Lead exceeded its MCL and tap water PRG in three samples, as did thallium in one duplicate sample.  

3.5.2 Potential Pathways of Concern 

Direct contact to tunnel sediments by a trespasser represents a completed pathway.  However, existing sediment is currently being removed following the asbestos abatement of each building or tunnel.  Asbestos abatement of all buildings and tunnels is anticipated to be complete in January 2005. Leaching to groundwater and subsequent exposure to potable water is another potentially complete pathway that is governed by the integrity of site foundations, tunnels, and powder wells.  Based on a July 2004 inspection, the tunnels and basements are in good condition with very few cracks. Therefore, this indirect exposure pathway is likely to become complete only if: 1) the integrity of tunnels, powder wells, or sewers are compromised; 2) leaching to groundwater occurs; and 3) migration to a potable well takes place.  Similarly, for surface water in tunnels, sewers, or powder wells, this indirect exposure pathway may become complete if contamination first migrates to groundwater and then to a potable well.

3.5.3 Proposed Sampling Locations

No additional sediment or surface water sampling is proposed.  All sediments will be removed from tunnels and buildings during ongoing asbestos abatement. The potential of contamination from the sediment to migrate into the groundwater is best assessed by evaluating contamination, if any, which has migrated from sources into subsurface soil over the past 60 years.  Therefore, see Figure 3-1 for proposed boring locations.

3.6 Groundwater

3.6.1 Chemical Analysis, Detections, and Exceedances

Tables 3-7 and 3-8 present the chemical data for groundwater samples collected from temporary piezometers and monitoring wells, respectively.  Figure 3-6 shows chemical analysis, detections, and concentrations exceeding one or more of the screening criteria for groundwater samples taken from monitoring wells and temporary piezometers.  Note the exception of metals data from temporary piezometers, which were not considered in the data evaluation because of the influence of turbidity on measured concentrations.  Metals from temporary piezometer samples are not illustrated on the figure.  Additional detail is provided below.

· VOCs were analyzed in samples collected from the 5 site monitoring wells and 13 temporary piezometers. Several VOCs were detected in groundwater samples surrounding MW101.  Cis-1,2-dichlorothene and vinyl chloride in the MW101 sample exceeded tap water PRGs.  This detection of cis-1,2-dichloroethene also exceeded its MCL.  Carbon tetrachloride was detected in MW105 at a level above the tap water PRG.  

· SVOCs were not analyzed in samples collected from monitoring wells or temporary piezometers.

· Explosives were nondetect in the 5 monitoring wells sampled.  3-Nitrotoluene was detected in 5 of the 11 temporary piezometer groundwater samples analyzed for explosives, but concentrations were below the tap water PRG. 

· PCBs were not analyzed in groundwater samples collected from monitoring wells or temporary piezometers. 

· Metals were detected in all the monitoring well samples, with iron, manganese, and thallium exceeding screening criteria.  Many of the metals in groundwater samples collected from 12 temporary piezometers exceeded MCLs and tap water PRGs; however, relying on these screening results was deemed inappropriate because of the turbidity in the samples.

3.6.2 Potential Pathways of Concern 

An exposure pathway may become complete if contaminants detected in groundwater migrate to an existing receptor point, such as a potable well, or a potable well is actually installed on the site in the future.  If either of these possibilities occurs, then exposure may occur through consumption and household use.

3.6.3 Proposed Sampling Locations

One monitoring well is proposed to assess groundwater quality hydraulically downgradient of Building 220.  This is to fill a data gap in an area of the site that has not been previously investigated (Figure 3-1).  The monitoring well will be installed at the bedrock and overburden interface consistent with the 5 existing monitoring wells.  Upon completion of monitoring well installation and development, all 6 site monitoring wells will be sampled for VOCs, metals, and explosives.

SVOCs seen at the surface are believed not to be site related, but rather ubiquitous and due to anthropogenic sources, common in older metropolitan areas.  While soil samples at the surface are being collected for further assessment, none are proposed in groundwater because of their limited migration potential.   Similarly, PCBs while detected near the former transformer vault, also are of low mobility and therefore not recommended for analysis in the groundwater samples.  

4.0 WORK PLAN RATIONALE

4.1 Introduction

This section summarizes the rationale used for development of the proposed sampling plan. Decisions were based on evaluation of existing data, potential data gaps, and future data needs.  The Technical Project Planning (TPP) process was followed in preparing the work plan (USACE, 1998).  A meeting was conducted on 24 May 2004 with stakeholder representatives (listed in Section 5) to discuss site historical information, data quality objectives, and data needs from various perspectives, such as risk, compliance, remedy, and responsibility. The meeting presentation and minutes are included as Appendix D.

4.2 Data Quality Objectives

The following are data quality objectives (DQOs) identified for this RI:

· Further define nature and extent of contamination

· Horizontal extent

· Vertical extent

· Migration monitoring – well installation   

· Determine potential source(s) of contamination

· Meet the Precision, Accuracy, Representativeness, Completeness, and Comparability (PARCC) Criteria for the data
· Obtain data of sufficient quality to support risk assessment

· Obtain data of sufficient quality for the determination of future remediation activities if required
Procedures required for the acquisition of data of known and sufficient quality to support the project DQOs are described in the QAPP (Attachment B).  Field quality control procedures for acquisition of quality data are described within the FSP (Attachment A).

4.3 Data Needs

4.3.1 Information Data Needs

Land and water use in an area are critical information for use in a baseline risk assessment.  The city/county land use zoning as well as master plans for future development aid in identifying and evaluating appropriate current and future exposure scenarios for a site. Therefore, documentation of zoning in the area of the former SLOP site will be obtained as well as its formal land use definitions.  If the city/county maintains a master plan for future development of the area, this too, will be obtained.

Water use in an area determines the likelihood of exposure becoming complete and potentially posing risk.  Public and private wells within a two-mile radius will be confirmed for the RI.

Information on endangered or protected species will be obtained from Missouri Department of Conservation to confirm that conditions described in their 1993 letter are current.  This information will then be used in describing the ecological setting in the RI.

4.3.2 Chemical Data Needs

Table 4-1 summarizes the proposed sampling.  The number, rationale, and sample locations were detailed in Section 3, data evaluation.

4.3.3 Geotechnical/Geochemical Data Needs

Soil physical characteristics will be analyzed using the following methods:

· Moisture Content (American Society for Testing and Materials (ASTM) D2216)

· Bulk Density (ASTM D2937)

· Sieve Analysis or Sieve Analysis/Hydrometer (ASTM D422)

· Atterburg Limits (ASTM D4318)

· Total Organic Carbon ( ASTM D2974)

· Soil pH (USEPA Method 9045C)

Geotechnical and geochemical information will allow for a more site-specific assessment of migration potential.  Except for Atterburg Limits, which will be used in remedial design, the bulleted parameters and methods are consistent with those recommended by USEPA (2002c) for evaluating “media transfer” of contamination.  Media transfer refers to the migration of chemicals from a solid form in soil to either a vapor form in air or a leachate form in groundwater.  All parameters but Atterburg Limits will be analyzed in three samples from both surface soil and deep subsurface soil so that site averages can be calculated.  Atterburg Limits will be analyzed in three samples collected only at depth.

5.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

5.1 United States Army Environmental Center (USAEC)

USAEC is the lead agency at this site. USAEC is administrating this project on behalf of the 89th RRC and is also providing them environmental support.  Mr. Bill Stayer is the USAEC Project Manager. Mr. Bob Sevcik provides technical support for USAEC and is the primary point of contact. See Exhibit 5-1 for a project organization chart.

5.2 89th Regional Readiness Command  (RRC)

The 89th RRC is the property owner of the Hanley area of the former St. Louis Ordnance Plant and will provide guidance and review for the RI.  Mr. Barry McFarland is the 89th RRC point of contact.

5.3 USACE Kansas City District (USACE-KCD)

USACE-KCD has been retained by USAEC to conduct the phase I field investigation described in this work plan and prepare a Technical Memorandum on the results. The primary USACE-KCD personnel involved in this effort include:

Ms. Josephine Newton-Lund is the USACE-KCD Project Manager. Ms. Newton-Lund will be the primary point of contact and liaison between USACE-KCD and USAEC for all work required for the phase I field investigation and Technical Memorandum. Ms. Newton-Lund is also the Quality Control Coordinator.

Mr. Francis Zigmund is the Technical Lead and Project Chemist for this project. Mr. Zigmund will provide general guidance, direction, and support to the USACE-KCD project delivery team and well as serving as project chemist.

Ms. Debby Snodgrass is the Project Risk Assessor.

Mr. Brad Brink is the Project Geologist.

Mr. Phil Rosewicz is the Project Engineer.

Ms. Vanessa Bishop is the Project Industrial Hygienist

Mr. Patrick Kline is providing Geographic Information System (GIS) support.

Mr. Richard Medary, Mr. Dave Crawford, Ms. Andrea Pouliot, Mr. Matt Dolly and Mr. Andrew Gosnell will serve as the Independent Review Team to perform quality control reviews upon completion of the project delivery teams interdisciplinary checks.

The drilling services and surveying for the field investigation will be provided by USACE Northwest Division crews.

5.4 Missouri Department Of Natural Resources (MDNR)

MDNR will provide regulatory guidance and review for the Phase I RI activities. Mr. Jim Harris is the primary MDNR contact.

5.5 United States Environmental Protection Agency (USEPA)

USEPA will provide regulatory guidance and review for the Phase I RI activities. Mr. Tom Lorenz is the primary USEPA contact.

5.6 Analytical Laboratory

Analytical Management Laboratories, Inc. will be the primary laboratory for the project.  Their responsibilities are defined in the QAPP. 

The analytical services laboratory will follow SOPs for handling, identification, control, chain-of-custody, and analytical procedures and will maintain the integrity of the samples.  These SOPs are contained within the Laboratory Quality Management Plan (LQMP) for primary laboratory and will ensure tracking samples from receipt through reporting of the analytical results.  The primary laboratory will ensure that all appropriate and required corrective actions are conducted.  This will assure that all data is of the quality required to fulfill the DQOs for the project.

The primary laboratory will deliver all data in the specified electronic format as defined in the QAPP.  It shall also deliver to the quality assurance (QA) laboratory all data required for completion of the QA report.

5.7 Quality Control Laboratory

Severn Trent Laboratories, Inc. St. Louis, Missouri will be the QA Laboratory for the project.

The QA laboratory will follow SOPs for handling, identification, control, chain-of-custody, and analytical procedures and to maintain the validity of the samples.  These SOPs are contained within the LQMP for QA laboratory and will ensure tracking samples from receipt through reporting of the analytical results.  All deficiencies will be communicated to the USACE Project Chemist for resolution.

The QA laboratory will provide their standard report on the quality of the data upon completion of all analytical investigations.  This report will be delivered to the USACE Project Chemist in a timely manner.

6.0 ACTIVITIES AND DELIVERABLES 
6.1 Field Investigation Activities

Field activities will be completed in one phase. It is anticipated that a three-week duration will be required to complete field activities.

6.2 Sample Analytical Verification and Validation

The project chemist will verify that all appropriate quality control (QC) and Sample results are included in the data deliverable.  This inventory will be completed prior to the initiation of the validation process.

At a minimum, a Level III validation of the laboratory reports and sample custody documentation will be performed using USACE-KCD Data Quality Evaluation Guidelines to ensure all samples were analyzed as requested.  

The data validation task, which will be performed in support of the project consists of reviewing three areas of data quality, all defined in the QAPP.  The Project Chemist will review and summarize all QC sample results to evaluate and ensure that all specified sampling and analytical procedures are used.  This process will identify analytical methods and compounds for which the QA objectives are not satisfied and determine the usability of the data acquired.  

The specific requirements of the assessment and validation are defined in the QAPP.  

6.3 Preliminary Data Evaluation

All data will be evaluated to ensure that it meets DQOs for the project.  Any data that falls short of the DQO requirements will be further evaluated to determine its usability with respect to the overall objectives of the project.  Data from the investigation will be evaluated to determine if the extent of lateral and vertical contamination has been adequately defined.  The team will also assess the data to update the CSM developed during the planning stage of the project (USACE, 2003).  The resulting CSM will serve as a tool to focus on relevant migration and exposure pathways.   Another component of the preliminary data evaluation will be a screening level risk assessment (SLRA), where data is compared to relevant risk-based criteria and exceedances are identified.  Based on the preliminary data evaluation, any remaining data gaps will be identified and the impacts of uncertainties generated will be assessed.

6.4 Technical Memorandum, Phase I RI Field Investigation Findings

A Technical Memorandum will be prepared following the Phase I field activities and data analyses, as described in the previous subsection.  The technical memorandum will summarize the field investigation and information obtained, provide a risk-based screening of the data, identify any remaining data gaps and their significance in terms of management decisions, and make recommendations for an appropriate path forward, such as proceeding with the RI, in part or in whole, planning for a removal action, or conducting a phase II field investigation.  Submittal of the draft technical memorandum is tentatively planned for 01 April 2005.
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