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1.0 INTRODUCTION 

1.1 PURPOSE AND SCOPE 

The purpose of this document is to present the lnterim Measures Work Plan (IMWP) for the Mine Fill B 

(MFB), which has been designated Solid Waste Management Unit (SWMU) 13, at Naval Surface Warfare 

Center (NSWC) Crane located in Crane. Indiana. The IMWP provides requirements for the excavation 

and off-site disposal of polychlorinated biphenyl (PCB) contaminated soils and sediment located in the 

vicinity of Buildings 166 and 171 and within the drainage channels that receive surface water runoff from 

these areas. The IMWP was prepared for the United States Navy, Naval Facilities Engineering 

Command, Engineering Field Division South by Tetra Tech NUS, Inc. (TtNUS) under Contract Task Order 

(CTO) 0020 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) IV Contract Number 

N62467-04-D-0055. 

This work is being performed under the Navy's Installation Restoration (IR) Program. The following are the 

four distinct phases of work conducted for IR sites: 

Phase 1 is lhe Preliminary Assessment [formerly known as the Initial Assessment Study (IAS)] 

Phase 2 is the Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) 

Phase 3 is the RCRA Facility Investigation (RF1)ICorrective Measures Proposal 

Phase 4 is the Corrective Measures Implementation 

This IMWP has been prepared under Phase 4 of the IR Program as part of an interim measure. The 

IMWP defines activities associaled with corrective measures conducted to address PCB-contaminated 

soil and sediment in the vicinity of Buildings 166 and 171 and PCB-contaminated sediments in 

downgradient culverts and drainage channels. 

1.2 FACILITY DESCRIPTION 

NSWC Crane is located in the southern portion of Indiana, approximately 75 miles southwest of 

Indianapolis and 71 miles northwest of Louisville, Kentucky, immediately east of Crane Village and Burns 

City (Figure 1-1). NSWC Crane encompasses 62,463 acres (approximately 98 square miles), most of 

which are located in the northern portion of Martin County. Smaller portions of NSWC Crane are located 

in Greene, Daviess, and Lawrence Counties. NSWC Crane is located in a rural, sparsely populated area. 

Most of NSWC Crane is forested, and the surrounding area is wooded or farmed land. NSWC Crane 

030707/P 1-1 CTO 20 
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provides material, technical, and logistical support to the Navy for equipment, shipboard weapons 

systems, and nonexpendable ordnance items. In addition, NSWC Crane supports the Crane Army 

Ammunition Activity with production, renovation, storage, shipment, demilitarization, and disposal of 

conventional ammunition. 

1.3 REGULATORY SUMMARY 

1.3.1 NSWC Crane 

Following promulgation of the RCRA hazardous waste regulatory program, NSWC Crane filed notification 

and application to operate as a RCRA hazardous waste treatment, storage, or disposal facility in 

October 1980. Interim status was granted subject to operating requirements and applicable technical 

standards found in Title 40 of the Code of Federal Regulations (CFR). Part 265. 

Corrective action programs established as part of the 1984 RCRA Hazardous and Solid Waste 

Amendments (HSWA) required NSWC Crane to address past releases of hazardous waste or hazardous 

constituents at SWMUs. Accordingly, NSWC Crane submitted a Hazardous Waste Management Report. 

and an RFA was conducted to characterize the potential for releases of hazardous waste or constituents 

from approximately 100 SWMUs identified during the RFI (TtNUS. 2005). 

On December 23, 1989, United States Environmental Protection Agency (USEPA) issued the federal 

portion of the final RCRA Part B Permit for NSWC Crane to the Navy. USEPA renewed the permit 

in 1995. The Indiana Department of Environmental Management (IDEM) now has responsibility for the 

Federal Corrective Action Permit. IDEM renewed the Corrective Action Permit on October 18, 2001. 

However, certain ongoing corrective actions, including corrective actions at SWMU 13, will continue under 

the USEPNIDEM Work Sharing Agreement for Corrective Action Activities at NSWC Crane. 

1.3.2 SWMU 13 -Mine Fill B 

SWMU 13 is located in the central portion of NSWC Crane as shown on Figure 1-1. Figure 1-2 is an 

aerial photograph of SWMU 13 and Figure 1-3 is a map showing the facility locations at MFB. MFB has 

been in use since 1941 when NSWC Crane was commissioned, and explosive ordnance was produced at 

MFB from 1941 until 1973. Since 1973. the facilities at MFB have been used to renovate ordnance and 

equipment. This IMWP focuses on the PCB-contaminated soils and sediments in the vicinity of Buildings 

166 and 171. The therminol boilers located near Buildings 166 and 171 were used to heat oil-containing 

PCBs. The heated oil was then transported to Buildings 166 and 171 (i.e., the melt buildings), where the 

oil was used as a heat-transfer medium in the melting of explosive mixtures (Halliburton NUS, 1992). 

0307071P 1-2 CTO 20 
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Building 169, located between Buildings 166 and 171, housed inert operations (Halliburton NUS, 1992). 

The therminol boilers operations were not associated with activities in Building 169 ( i .  no PCB 

containing materials were associated with activities conducted at Building 169). 

The major source of PCB contamination at MFB resulted from the therminol boilers activities associated 

with Buildings 166 and 171 where oils containing PCBs leaked. The therminol boilers, associated 

equipment, and piping were removed in the mid- to late-1980s and disposed off-site in accordance with 

Toxic Substances Control Act (TSCA) regulations. 

MFB was remediated in 1999, 2000, and 2001 as part of a bioremediation program that included 

sampling, excavation, on-site treatment through bioremediation (composting) of explosives-contaminated 

soil, and backfilling of the compost at MFB. The types of analytes measured before and after the 

remediation included volatile organic compounds (VOCs), explosives, metals, and PCBs (Aroclor 1242. 

1254, and 1260). 

1.4 REPORT ORGANIZATION 

The following highlights the information contained in the remainder of this document: 

Section 2.0 summarizes site characteristics including site description, summary of environmental 

investigations conducted at SWMU 13, and nature and extent of contamination. 

Section 3.0 presents the IMWP. 

Section 4.0 presents the erosion and sediment controls. 

Section 5.0 presents the verification sampling and analysis plan. 
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2.0 SITE SUMMARY 

2.1 SITE SUMMARY 

This section describes the physical and geophysical conditions of areas to be addressed in the SWMU 13 

IMWP. These descriptions were excerpted from the SWMU 13 RFI Report (TtNUS, 2005). 

2.1.1 Phvsioqraphv and Topoqraphy 

MFB is located in the Crawford Upland area of the NSWC facility. MFB lies on top of a ridge that was 

flattened to some extent in the 1940s prior to the construction of buildings, roads, and associated parking 

and staging areas. Figure 2-1 shows the current topography of the MFB area. The areas in between 

buildings and roads are grass covered. The active operations of MFB lie within an elongated trapezoid 

with a long axis that runs northeast-southwest. At the fenceline on the northwestern side of MFB, the 

ridge top ends and the land surface slopes steeply down to an unnamed tributary of Boggs Creek. On 

the southwestern side of the main road (Highway 45), the other side of the ridge drops steeply in 

elevation to the southeast. Both sides of the ridge beyond the fenceline and the main road are heavily 

forested, except along numerous rights-of-way that contain power lines, pipelines, and other utilities. 

Elevations at MFB range from a low of approximately 550 feet above mean sea level (amsl) along the 

unnamed tributary of Boggs Creek up to approximately 720 feet amsl along the main roadway on the 

northeastern side of MFB. Thus, there is a total relief in the area of approximately 170 feet. 

2.1.2 Surface Water Hvdroloqy 

The topography at MFB consists of a ridge that runs along Highway 45 in a northeast-southwest 

orientation with gradual slopes to the northwest across MFB. This crest of the ridge forms the MFB 

surface water divide. The sides of the ridge consist of steeper slopes to !he northwest and southeast that 

lead down to the adjacent stream valleys. Several man-made ditch systems located throughout MFB 

convey surface water runoff away from the buildings toward the sides of the ridge. 

Surface drainage at MFB is routed through storm sewers and drainage channels located throughout the 

relatively flat portion of the ridgetop. The drainage channels lead to larger drainageways and gullies that 

flow down both sides of the ridge in northwest and southeast directions. Drainage from the northwestern 

side of the rail line flows to the northwest, down the side of the ridge, and into the unnamed tributary of 

Boggs Creek. 

0307071P 2-1 CTO 20 
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Because the rail line essentially lies along the crest of the r~dge, a large majority of the surface drainage 

from MFB flows northwest toward the northwest fenceline and down the side of the ridge via the gullies 

described above into the unnamed tributary of Boggs Creek. 

Drainage gullies leading away from the southeastern side of the rail line flow southeast, down the side of 

the ridge, and eventually join to form two unnamed tributaries of Turkey Creek, which lies approximately 

5,000 feet (1 mile) southeast of MFB. A small area in the southwestern corner of MFB drains southwest 

and eventually flows directly into Boggs Creek about 4,000 feet southwest of MFB. 

During initial RFI sampling events, surface water sampling stations and staff gauges located on the 

southeastern side of the ridge were either dry or the flow rates were small [less than 10 gallons per 

minute (gprn)]. On the west side of MFB along the fenceline, surface water flow ranged from 0 gprn to 

moderate (10 to 50 gpm) in the drainageways. Thus, more surface water drains from the northwestern 

side of MFB compared to the southeastern side. At the base of the ridge on the northeastern side of the 

SWMU, flow rates in the gullies were generally between 10 and 100 gprn during or immediately after a 

storm event. The streambed of the unnamed tributary of Boggs Creek located northwest of MFB was 

often dry. There were about 15 to 25 gprn of flow visible in the streambed in late October 2003. The flow 

rates observed in the stream channel in late October and mid-November 2004 were much greater, about 

160 to 700 gpm. Because of the steep terrain and generally impermeable nature of the shallow bedrock, 

the flow rates in gullies and the receiving stream tend to be very flashy (i.e., flow rates can quickly rise 

and decline during and immediately following storm events). 

2.1.3 Geology 

Bedrock underlying NSWC Crane consists of sedimentary rocks from the Lower Pennsylvanian-age 

Mansfield Formation of the Raccoon Creek Group and the underlying Upper Mississippian-age 

Stephensport and West Baden Groups. The Pennsylvanian-age sandstones, siltstone, shales, coal beds, 

and thin limestone units of the Mansfield Formation can reach thicknesses of 250 to 300 feet at NSWC 

Crane in the central and western portions of the facility. Below the Pennsylvanian rock lie Mississippian- 

age limestone and sandstone formations of the Stephensport Group, including the Glen Dean, Golconda, 

and Beech Creek Limestones, and the Big Clifty Sandstone. 

The elevation of the erosional unconformity separating the Pennsylvanian and Mississippian rocks is 

estimated to be between 500 to 550 feet amsl near SWMU 13 (Barnhill, 1993). or approximately 168 to 

218 feet below the top of the ridge. This places the base of the Pennsylvanian rock below the elevation 
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of the tributary stream on the northwestern side of SWMU 13. Monitoring well 13MWT50, located along 

the base of the ridge on the northwestern side of MFB, has penetrated to the lowest elevation at MFB 

(bottom elevation of 532.77 feet amsl). This boring encountered gray shale and gray shaley siltstone in 

the iower part of the borehole, which is assumed to be Pennsylvanian in age. Boreholes did not 

penetrate any limestone formations (e.g., Glen Dean, Golconda, or Beech Creek limestones) or 

sandstone units that might be Mississippian in age, so it is inferred that the Mississippian unconformity 

and Mississippian age rock formations lie below 532 feet amsl at MFB. Therefore, all of the bedrock that 

lies above stream level consists of Pennsylvanian rock and is at least 186 feet thick from the top of the 

ridge. 

Pennsylvanian bedrock was encountered beneath natural unconsolidated materials and fill, and consisted 

of discontinuous layers of siltstones, sandstones, shales, and coal seams. Most fractures found in the 

bedrock were horizontal bedding plane fractures. The top of the ridge is capped with sandstone and 

siltstone that is weathered and stained brown because of iron oxidation. These rock units extend from 

the ridgetop down to about 630 to 635 feet amsl. When grouped together, the ridge-capping sandstone 

and siltstone units form what is termed the Upper Pennsylvanian water-bearing zone (Puz). 

A veneer of natural soil and fill materials blankets the top and the sideslopes of the MFB ridge. In some 

cases, the fill extends to the bedrock surface. The fill material includes cinders, gravel, sand, and 

sandstone fragments. Natural unconsolidated materials, residual soils of the Raccoon Creek Group, 

underlie the fill and exist at the ground surface wherever fill is not present. The residual soils on the 

ridgetop and sideslopes consist predominantly of fine materials, including varying amounts of clay, silt. 

and sand. In the valley bottom on the western side of SWMU 13, 8 to 15 feet of unconsolidated 

overburden materials, assumed to be a mixture of residual soil, colluvium, and stream alluvium, were 

encountered. These materials were a mixture of clayey sand, clayey sandy silt, gravel, and rock 

fragments. 

The maximum thickness of overburden encountered on the ridgetop at MFB was 17.5 feet. Elsewhere, 

the overburden was generally 10 feet thick or less. While drilling through the overburden on top of the 

ridge, no saturated conditions or flowing water was observed. Therefore, it is concluded that very little if 

any groundwater is stored at the interface between bedrock and overburden. Surface water located in 

drainage gullies is not hydraulically connected to the bedrock groundwater. The surface water, where it 

exists, is believed to be perched on top of the clayey residual soils overlying the bedrock surface. In 

030707lP 2-3 CTO 20 
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general, the ridgetop sandstone aquifer is recharged by downward infiltration through the residual soil. 

and recharge occurs more readily where the soil is thin or disturbed and suppianted with fill material. 

PCBs are relatively insoluble and tend to remain attached to soil particles close to where they were 

spilled. Therefore, they are not typically found in groundwater underlying PCB-conlaminated sites. As a 

result, PCBs are considered to be immobile in groundwater systems and thus were not analyzed in 

groundwater samples taken at SWMU 13. 

2.2 PREVIOUS INVESTIGATIONS 

The major sources of contamination at MFB were the washdown of explosive formulations from building 

roofs onto the ground surface and exhausts vented from ventilation systems. Also, the therminol boilers 

located in the vicinity of Buildings 166 and 171 leaked oils containing PCBs. The boilers and surrounding 

contaminated soil were removed in 1989, but subsequent soil samples collected near the former locations 

of the boilers indicated that PCB concentrations greater than 10 mglkg were present in residual soils. 

Surface Water Sampling (1972, 1978, and 1979) - Selected surface water samples were collected in 

drains and drainage channels in 1972. 1978, and 1979 by the Department of the Army (Halliburton NUS. 

1992). Samples were collected adjacent to and in the vicinity of the SWMU 13 buildings. TNT, 

cyclotrimethylenetrinitramine (RDX), and cyclotetramethylenetetranitramine (HMX) were detected in most 

samples, and concentrations in the samples collected nearer the buildings were greater than the 

concentrations found further away from the buildings. 

Initial Assessment Survey (1985) - As part of the Initial Assessment Survey (IAS) for MFB, eight soil 

samples were collected around Buildings 167 and 172 at a depth of 20 inches in 1985 and analyzed for 

explosives (Halliburton NUS, 1992). Concentrations of TNT ranged from 4.8 to 2,410 mglkg, 

concentrations of HMX ranged from 10.8 to 2,020 mglkg, and concentrations of RDX ranged from 20.6 to 

24.100 mglkg. The data indicated that the area around Building 172 was much more contaminated than 

the area around Building 167. 

Interim Measures (1999 - 2002) - MFB was remediated between June 1999 to January 2002 as part of 

the bioremediation program that included sampling, excavation, on-site treatment through bioremediation 

(composting) of explosives-contaminated soil, and backfilling of the compost at MFB. The types o f  

analytes measured before and after the remediation included VOCs, explosives, metals, and PCBs 

(Aroclor 1242, 1254, and 1260). 
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RCRA Facility lnvestigation (2003, 2004, and 2006) - Based upon the results of the IAS and the IM 

remediation, TtNUS conducted a RFI for SWMU 13. The IAS documented that residual PCB 

contamination remained in the soil near Buildings 166 and 171 where the therminol boilers were operated 

(Halliburton NUS, 1992). It is believed that oils containing PCBs were heated in the therminol boilers and 

then transported to the melt buildings where the oil was used as a heat-transfer medium in the melting of 

explosive mixtures. In 1992. PCB contamination was detected near Buildings 166 and 171 (Halliburton 

NUS, 1992). Some soils containing PCBs were removed during IM remediation of explosives- 

contaminated soil at MFB, but PCBs were not the focus of the bioremediation (composting) of explosives- 

contaminated soil that occurred between 1999 and 2002. 

Drainage Trench lnvestigation (2008) - During the RFI a sediment sample was collected from the sump 

located northwest of Building 171. This sample (13SD57) contained a 36 mglkg of Total PCBs 

(Figure 2-2). Due to this sample result a field investigation to determine the origin of the sediment within 

the sump was conducted. During the field investigation sediment was discovered in the Building 171 

trench drains that convey flow lo the sump where sample 13SD57 was collected. These factors 

warranted the collection of samples from the Building 171 drainage trenches. Therefore, the May 2008 

Drainage Trench lnvestigation was conducted to determine the need to remediate the drainage 

trencheslpiping that conveys stormwater flow to the sump northwest of Building 171. The investigation 

included the collection of eight sediment samples, two soil samples, and associated quality assurance 

quality control samples. These samples were analyzed for PCBs and explosives. The results of this 

effort are included in this report. Table 2-1 summarizes the May 2008 sampling program, Table 2-2 

presents the positive detections, Appendix A presenls the sample log sheets, analytical results, and data 

validation letters for the sampling event, and Figure 2-4 identifies the locations and positive results for the 

2008 sampling event. As indicated on Figure 2-4, PCB contamination is present within the drainage 

structures that convey storm water flow to the sump located northwest of Building 171. 

2.3 EXTENT OF CONTAMINATION 

The explosives contaminated soils bioremediation IM removed incidental and limited PCB contamination 

in the soil at SWMU 13. Verification samples collected following the IM identified isolated areas where 

PCB contamination remained in the subsurface soil. In addition, the soil and sediment sampling events 

associated with the RFI and Drainage Trench Investigation, conducted within the drainage channel 

network surrounding SWMU 13, verified PCB contamination within the surface soil and within several 

drainage channels and trench drains. 
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For SWMU 13, a cleanup goal of 1 rnglkg for the protection of ecological receptors has been established 

for the surface soil (ground surface to 2 feet bgs) and sediments regardless of depth. Although this 

cleanup goal will not remove all of the SWMU 13 PCB contamination present in the soil and sediment, it 

eliminates the unacceptable human health risk and reduces ecological risk such that average 

concentrations will meet ecological requirements. This PCB cleanup goal has been used and found 

acceptable by IDEM for similar cleanup operations at a nearby General Motors site and at cleanup 

projects in the Lower Fox River, Illinois, and Green Bay, Wisconsin. This PCB cleanup goal also 

represents the TSCA High Occupancy Standard (1 mglkg). 

The TSCA Low Occupancy Standard (25 mglkg) will be used for subsurface soils (2 feet bgs and 

deeper). The extent of soil and sediment contamination that requires removal under this IM is identified in 

Figures 2-2,2-3, and 2-4. 



TABLE 2-1 

SUMMARY OF MAY 2008 INVESTIGATION SAMPLING 
SWMU 13 

NSWC CRANE 
CRANE, INDIANA 

NA - Sediment samples collected from the surface of the concrete trench dains 
ft bgs - Feet below ground surface 
PCBs - Polychorinated biphenyls 

X - Indicates Parameters were analyzed for this sample. 

Sample Location Date Sampled Sample Number 
Depth Interval 

(n bgs) 

Analyte 
~ x ~ l o s i v e s ~  PCBs 



TABLE 2 ~ 2  

SUMMARY OF MAY 2W8 POSlTiVE DETECTIONS 
INTERIM MEASURES WORK PLAN SWMU 13 -MINE FILL B 

NSWC CRANE 

13SD14 I3SD75 
13SD073 13SDOT4 13SDOT5 1350076 

Sample Dale 05129108 05129108 05129106 05129108 
Sample Matrix SD SD SD 

NA Not applicable 
SO - S ~ a ~ u r l a c e  sail sample 
SD - Sadmenl sample colecled lrom the concrete surlace of thsBuilding 111 trench drains 
J - Result is eslmmaled 
U - Parame'er ir nondetsr, at (he mdcaled deleclion iim, 
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3.0 INTERIM MEASURES WORK PLAN 

The intent of this IM is to remove surface soils [0 to 2 feet below ground surface (bgs)] and sediments 

with PCB concentrations greater than 1 mglkg from the SWMU 13 area, the Building 171 trench drains, 

and the impacted downgradient drainage channels. The activities associated with this IMWP are 

intended to result in the elimination of unacceptable human health risks and reduce the ecological risks to 

within acceptable limits within the surface soils and sediments associated with SWMU 13. It is not 

intended that the completion of this IMWP will result in the removal of all PCB contamination from the 

SWMU 13 subsurface soil. However, the Navy may elect to add one of the following options to this 

IMWP. 

Option 1 -Additional excavation to include subsurface excavation (excavation at depths greater than 

2 feet below ground surface) to remove PCB contamination at concentrations greater than 25 mglkg. 

Option 2 - Additional excavation to include subsurface excavation (excavation at depth greater than 

2 feet below ground surface) to remove PCB contamination at concentrations greater than 1 mglkg. 

The remainder of this section describes the activities and volumes associated with the removal of PCB 

contamination in the surface soil and sediment. Additional activities and volumes associated with the two 

subsurface excavation options are also presented. 

3.1 DESCRIPTION OF THE INTERIM MEASURES 

The IMWP specifies the removal of contaminated surface soils and sediments within and adjacent to 

SWMU 13. In addition, the IMWP specifies the restoration of the drainage channels impacted by PCB 

contamination and all other areas disturbed by IMWP activities. The contaminated sediments and 

surface soils to be removed have been identified as containing PCB concentrations in excess of the 

cleanup goal of 1 mglkg. The contaminated soils to be removed under SWMU 13 IMWP Options 1 and 2 

have been identified as containing PCB concentration in excess of the subsurface cleanup goals of 25 

(Option 1) and 1 mglkg (Option 2). The excavation volumes presented in this IMWP are in-place 

estimates; in an unconsolidated state, these volumes will increase once excavated. 

A work assignment responsibility chart (Table 3-1) identifies the responsibilities that Environmental 

Multiple Award Contract (EMAC) contractor, NSWC Crane, and TtNUS have in the implementation of this 

IMWP. 
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Specifically, the IMWP consists of the following major components: 

Buildinq 166 Excavation (southwest of Buildinq 1661 - An area approximately 105 feet (length) by 

50 feet (width) by 2 feet (depth) southwest of Building 166 contains PCB concentrations greater than 

1 mglkg. This surface soil will be excavated, characterized for disposal purposes, and transported 

and disposed off-site. The location of the surface soil excavation is identified on Figure 3-1. Under 

Options 1 and 2. two additional excavation areas measuring approximately 15 feet by 15 feet require 

excavation from 2 to 4 feet bgs. These excavation areas are located within the limits of the surface 

soil excavation limits. The soil within these excavation areas are identified as having PCB 

concentrations greater than 25 mglkg (Option 1) and greater than 1 mglkg (Option 2). The limits of 

the optional excavation are identified in F~gure 3-2 (Option 1) and Figure 3-3 (Option 2). Materials 

excavated under Options 1 and 2 will be handled and disposed in the same manner as the excavated 

surface soils. In the event bedrock is encountered, competent bedrock will determine the exact depth 

of excavation. If determined necessary through verification sampling, excavation of weathered 

bedrock will be performed. Based on existing data (Figure 2-3), PCB concentrations within this 

excavation area are less than 50 mglkg and are therefore not TSCA regulated. 

. Buildinq 171 Soil Excavation (south and east of Buildinq 1711 - An area approximately 200 feet 

(length) by 110 feet (width) by 2 feet (depth) south and east of Building 171 contains PCB 

concentrations greater than 1 mglkg. This surface soil will be excavated, characterized for disposal 

purposes, and transported and disposed off-site. The location of the surface soil excavation is 

identified on Figure 3-1. Based on available data (Figure 2-2), a portion of this area contains PCB 

concentrations greater than 50 mglg (TSCA regulated soil). The limits of these areas are identified 

on Figures 3-1 and 3-4. Under Option 1, one additional excavation area measuring approximately 

18 feet by 16 feet requires excavation from 2 to 4 feet bgs. This excavation area is located within the 

limits of the surface soil excavation limits. The subsurface soil within the Option 1 excavation area is 

identified as having PCB concentrations greater than 25 mglkg. The limits of the Option 1 excavation 

are identified in Figure 3-2. Materials excavated under Option 1 will be handled and disposed in the 

same manner as the excavated surface soils. Under Option 2, one additional excavation area 

measuring approximately 30 feet by 25 feet requires excavation from 2 to 4 feet bgs. This excavation 

area is located within the surface soil excavation limits. The soil within the Option 2 excavation area 

is identified as having PCB concentrations greater than 1 mglkg. The limits of the Option 2 

excavation are identified in Figure 3-3. Materials excavated under Option 2 will be handled and 

disposed in the same manner as the excavated surface soils. In the event bedrock is encountered, 
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competent bedrock will determine the exact depth of excavation. If determined necessary through 

verification sampling, excavation of weathered bedrock will be performed. 

Sediment Removal - Sediments with PCB concentrations greater than 1 mgikg are present within the 

tunnel that connects Buildings 171 and 169. The sediments are located within two piles deposited by 

stormwater. The piles measures approximately 6 feet (length) by 5 feet (width) by 1.5 feet (height) 

and approximately 20 feet (length) by 8 feet (width) by 1 foot (depth). These sediments will be 

removed from the tunnel structure, characterized for disposal purposes, and transported and 

disposed off-site. The location of the sediments is identified on Figure 3-1. There is no additional 

volume associated with the removal of this sediment under Option 1 or Option 2. Based on available 

data (Figure 2-2),  the PCB concentrations in these sediments are less than 50 mglkg and the 

sediments are therefore not TSCA regulated soil. 

Sediment Excavation - Sed~ments with PCB concentrations greater than 1 mgikg are present within 

the drainage channels (approx~mately 470 linear feet of drainage channel) that collect and convey 

surface water runoff from SWMU 13 and the surrounding area. These sediments will be excavated 

from the drainage channels, dewatered, characterized for disposal purposes, and transported and 

disposed off-site. The locations of the drainage channels from which sediment will be excavated are 

identified on Figure 3-1. Based on available data (Figures 2-2 and 2-3), PCB concentrations in this 

sediment are less than 50 mgikg and the sediments are therefore not TSCA regulated soil. The 

typical excavation requirement for the drainage channels is provided in Figure 3-6. Under Option 1. 

no additional soil requires excavation from the drainage channels that collect surface water runoff 

from the SWMU 13 and surrounding areas. However, under Option 2. 270 linear feet of the drainage 

channel located southwest of Building 171 requires soil excavation from 2 to 4 feet bgs. This 

excavation area is located within the limits of surface sediment excavation described above. The soil 

within the Option 2 excavation areas is identified as having PCB concentrations greater than 1 mgikg. 

The limits of the Option 2 excavation are identified in Figure 3-3. Materials excavated under Option 2 

will be handled and disposed in the same manner as the excavated surface sediments. Competent 

bedrock will determine the exact depth of excavation, in the event bedrock is encountered. If 

determined necessary through verification sampling, excavation of weathered bedrock will be 

performed. Based on available data (Figure 2-2),  the PCB concentrations in these sediments are 

less than 50 mgikg and the sediments are therefore not TSCA regulated soil. 

Underqround Culverts - Underground culvert pipes (approximately 140 feet) will be cleaned of 

sediment. The sediment removed from the pipes will be characterized for disposal, transported, and 
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disposed off-site. The chemical composition of this sediment is unknown. The locations of the 

contaminated culverts are shown in Figure 3-1. There is no additional volume associated with the 

removal of sediment from the culverts under Option 1 or Option 2. 

Sump and Associated Drains - A sump located northwest of Building 171 [approximately 20 feet 

(length) by 10 feet (width) by 10 feet (depth)] will be cleaned of sediment. Additionally, the drainage 

system that feeds the sump also contains contaminated sediments with PCB concentrations greater 

than 1 mglkg. This drainage system (approximately 200 feet of trench drain and piping) will be 

cleaned of sediment. The sediment removed from the sump and associated drainage system will be 

characterized for disposal purposes, transported, and disposed off-site. The location of the sump and 

associated drains are identified in Figures 3-1 and 3-5. There is no additional volume associated with 

the removal of this sediment under Option 1 or Option 2. Based on available data (Figures 2-2 and 

2-4), the PCB concentrations within these sediments are less than 50 mglkg and these sediments are 

therefore not TSCA regulated soil. 

Dewaterinq of Soils and Sediments - Prior to off-site disposal, soils and sediments may need 

dewatering to meet transportation and disposal requirements. The water drained during dewatering 

will be containerized, filtered, characterized, and transported off-site to a NSWC Crane-approved 

disposal facility. The volume of water collected through dewatering is not expected to be a large 

quantity, unless excavationlremoval is performed during periods of heavy rain. 

Sam~l inq and Analvsis - Following the excavationlremoval of PCB-contaminated soils and sediments 

to the specified limits, the exposed surfaces of the excavation areas will be sampled to verify 

contaminant removal. The Navy may require additional excavation based on the analytical results of 

the verification sampling. At the completion of this IM and following the removai of the support 

facilities (e.g., dewatering pad, decontamination pad, and material storage area), the Navy will require 

verification samples to confirm that the lining systems of the support facilities did not fail during the 

implementation of this IM. If it is determined that the lining system under any of the support facilities 

did fail, potentially resulting in the contamination of the soils below the support facilities, the EMAC 

contractor will be required to remove that contamination at their own expense. Section 5.0 presents 

sampling and analysis procedures. 

OH-Site Disposal of Soil and Sediment - Excavated soil and sediment containing PCBs will be 

disposed at an appropriate off-site facility based on the in-place (in-situ) concentration of PCBs. Soil 

and sediment with in-situ PCB concentrations greater than or equal to 50 mglkg will be surgically 

030707lP 3-4 CTO 20 



NSWC Crane 
SWMU 13 - Interim Measures Wolk Plan 

Revision: 0 
Date: July 2008 

Section: 3 
Page 5 of 20 

removed and segregated from soils with in-situ PCB concentrations less than 50 mglkg. Soils with 

PCB concentrations greater than or equal to 50 mglkg will be disposed in an NSWC Crane-approved 

TSCA landfill. Soil and sediment with PCB concentrations less than 50 ppm will be disposed at an 

NSWC Crane-approved solid waste landfill. 

Backfillinq and Restoration of Excavations - After the verification of PCB-contaminated soil removal 

[removal of surface soil containing PCB concentrations greater than 1 mglkg and subsurface soil 

containing PCB concentrations greater than 25 mglkg (Option 1) or 1 mglkg (Option 2)], the 

excavated areas will be backfilled and regraded to match pre-construction grades and to match 

surrounding grades. In addition, the backfilled area will be restored to pre-construction conditions 

using permanent stabilization practices that include vegetation 

Backfillinq and Restoration of Drainaqe Channels - After the verification of PCB-contaminated 

sediment removal [removal of sediment containing PCB concentrations greater than 1 mglkg and 

subsurface soil containing PCB concentrations greater than 1 mglkg (Option 2)], the drainage 

channels will be backfilled lo pre-construction conditions and restored using stabilization practices 

that include the use of vegetalion. 

3.2 PERFORMANCE STANDARDS 

For the purposes of defining the excavation areas and performance standards associated with each 

excavation area presented on Figures 3-1. 3-2, and 3-3, the following is a summary of the excavation 

areas and the associated performance standards: 
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Performance standards for the IMWP are presented in the following sections. 

3.2.1 Surface Soil  Excavation 

All surface soils excavated from SWMU 13 that are identified as having PCB concentrations greater than 

1 mglkg will be removed, characterized, and disposed at an NSWC Crane-approved off-site non- 

hazardous or TSCA regulated waste disposal facility. Soil from each removal area and TSCA regulated 

soil will be stockpiled or containerized separately for characterization or direct loaded based on the 

results contained in this IMWP. If the excavated soil is stockpiled, the soil will be placed on a handling or 

dewatering pad located adjacent to each excavation area or at a central location. The handling pad will 

be constructed in accordance with Section 3.2.14. Alternatively, removed soil may be placed in roll-off 

boxes or other approved containers placed adjacent to each excavation area or in a central location. If a 

central storage area is selected, appropriate measures, such as lining the roll-off boxes or containers, or 

providing sealed tailgates must be used to prevent loss of material stored in roll-off boxes or containers 

during transportation. The stockpiled soil will remain on site until waste characterization has been 

completed. 

The planned initial excavation for the surface soil area located southwest of Building 166 measures 

approximately 105 feet by 50 feet by 2 feet bgs for a total of 220 cubic yards of excavated surface soils. 

There is no TSCA regulated soil associated with this excavation. The planned initial excavation for the 

surface soil area located south and east of Building 171 measures approximately 200 feet by varying 

widths of up to 110 feet by 2 feet bgs for a total of 890 cubic yards of non-TSCA regulated soil and 390 

cubic yards of TSCA regulated soil (based on in-place PCB concentrations). The TSCA regulated 

material (PCB concentrations greater than 50 mglkg) must be excavated and handled separately. The 

initial surface soil excavation limits are shown on Figure 3-1. Northing and easting coordinates for the 

initial surface soil excavation area nodes are provided in Table 3-2 and on Figure 3-4. The volume of soil 

removed from each excavation area is based on the area of each excavation and the 2 foot excavation 

depth. The volume calculations are provided in Appendix B and summarized below: 

1 Surface Soil Area 1 Area 

1 Area Northeast of 1 2.950 square feet 
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Building 169 

Area South and 
East of Building 1 171' 

Depth o f  
Excavation 

2 feet bgs 

12,090 square feet 

Volume o f  
Surface Soil 

220 cubic yards 

Weight of 
Surface Soil 

330 tons 

2 feet bgs 890 cubic yards 1,320 tons 



NSWC Crane 
SWMU 13 - Interim Measures W o k  Plan 

Revision: 0 
Date: July 2008 

Section: 3 
Page 7 of 20 

I 
Surface Soil Area 

Area South and 

* Non-TSCA Regulated Material 
" TSCA Regulated Material 

East of Building 
171" 

Physical features outside the excavation limits will not be removed during the excavation of surface soils. 

Physical features include, but are not limited to, buildings, concrete pads, railroad track, and paved roads. 

The Contracting Officer will clearly identify the physical features not to be removed or disturbed prior to 

implementation of this IMWP. The volume estimates presented in this IMWP assume that these physical 

features remain in place. 

Area 

5,230 square feet 
I 

Sediment that accumulates in the erosion and sediment control devices (see Section 4.0) prior to 

verification that all contaminated surface soils have been removed from the excavation areas will be 

stockpiled, dewatered (if necessary), and characterized for proper disposition (e.g, use as backfill, 

disposed as TSCA regulated soil, or disposed as non-hazardous material). Following verification of 

contaminant removal, sediment that accumulated in the erosion and sediment control devices will be 

stockpiled, dewatered (if necessary), and characterized for proper disposition. 

The implementation of subsurface soil excavation Option 1 will increase the total in-place excavat~on 

volume from 1.500 cubic yards to 1.560 cubic yards. Thirty cubic yards of the 60 additional cubic yards of 

soil is TSCA regulated soil. Under Option 2 the in-place excavation volume will increase to 1.600 cubic 

yards. Seventy cubic yards of the 100 additional cubic yards of soil is TSCA regulated soil. Northing and 

easting coordinates for the Option 1 and Option 2 excavations are provided in Table 3-2. Areas included 

in the Option 1 and 2 excavations are identified on Figures 3-2 and 3-3, respectively. 

Depth of 
Excavation 

2 feet bgs 

Total Surface Soil to be Excavated 

3.2.2 Drainaqe Channel Excavation 

All sediments excavated from SWMU 13 drainage channel excavation areas that are identified as having 

PCB concentrations greater than the 1 mglkg will be removed, characterized, and disposed at a NSWC 

Crane-approved off-site non-hazardous or TSCA regulated waste disposal facility. Sediments removed 

from the drainage channels must be segregated based on in-place PCB concentrations. Due to the water 

content of the sediment within the SWMU 13 drainage channels, it is anticipated that dewatering will need 

to be performed to reduce the water content of the excavated sediments for off-site transportation and 

volume of 
Surface Soil 

390 cubic yards 

1.500 cubic vards 
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Weight of 
Surface Soil 

580 tons 

2.230 tons 
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disposal. Dewatering may be performed by dewatering the channels (using a pump around) or 

stockpiling excavated sediment on material handling pad(s). If the soil is stockpiled, either directly 

adjacent to the excavation or at a central location, the sediment will be placed on a handling or 

dewatering pad and the water will be collected for characterization and handling in accordance with 

Section 3.2.6. The handling pad(s) will be constructed in accordance with Section 3.2.14. In the event 

that a central storage area is selected, appropriate measures, such as lining the roll-off boxes or providing 

sealed tailgates, must be used to prevent loss of material stored during transportation. Alternatively, soils 

dewatered in place may be placed directly into roll-off boxes or other approved containers placed 

adjacent to each excavation. The stockpiled soil will remain on site until waste characterization has been 

completed. 

The initial drainage channel excavation limits are shown on Figure 3-1. The extent of excavation in each 

drainage channel is defined by sediment sample analytical results that indicate PCB concentrations 

greater than 1 mglkg. The volume of sediment to be removed from each of the drainage channels is 

based on the length of channel, a 2 foot excavation along the perimeter of the drainage channel, and a 

1 foot depth excavation that extends 5 feet beyond the limits of the 2 foot perimeter excavation. Based 

on in-place analytical data, there is no TSCA regulated soil (PCB concentrations greater than 50 mglkg) 

associated with the drainage channel excavation areas. Figure 3-6 presents the typical drainage channel 

excavation details. The extent of excavation in each drainage channel is identified on Figure 3-1. 

Table 3-2 provides the northing and easting coordinates that represent the extent of sediment removal in 

each drainage channel. The calculations for the volume of excavated sediment to be removed from the 

drainage channels are providad in Appendix A. The average dimensions of excavation for each drainage 

channel are summarized below. 

Drainage 
Channel 

Drainageway 

Sediment that accumulates in the erosion and sediment control devices (see Section 4.0) prior to 

verification that all contaminated surface soils have been removed from the excavation areas will be 

stockpiled, dewatered (if necessary), and characterized for proper disposition (e.g. use as backfill. 

disposed as TSCA regulated soil, or disposed as non-hazardous material). Following verification of 

contaminant removal, sediment that accumulated in the erosion and sediment control devices will be 

stockpiled, dewatered (if necessary), and characterized for proper disposition. 

channels 

Overflow Areas I 1 feet 1 10 square feet 1 470 feet 

Total Volume of Sediment t o  be Excavated from Drainaaewavs 
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170 cubic yards 

970 cubic wards 

Soil Sediment 
Thickness 

2 feet 

Area per Foot o f  
Excavation 

23 square feet 

Channel Length 

470 feet 

Volume of 
Sediment 

800 cubic yards 
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The implementation of subsurface soil excavation Option 1 does not increase the volume of so11 and 

sediment to be removed from the drainage channels since at depth PCB concentrations within the 

drainage channels are less than 25 mglkg. However, the implementation of subsurface soil excavation 

Option 2 will increase the total in place excavation volume wilhin the drainage channels from 970 cubic 

yards to 1,290 cubic yards. Based on in-place analytical data, sediment removed from the drainage 

channels under Oplion 2 is not TSCA regulated. Areas included in the Option 2 excavation are identified 

on Figure 3-3. 

3.2.3 Culvert. Sump, and Drain Cleaninq 

Culvert cleaning will be performed within the culverts that are found within the limits of drainage channel 

excavation. Sump cleaning will be performed within the sump located northwest of Building 171. Drain 

cleaning will be performed in the drainage trenches located around Building 171 that conveys flow to the 

sump located northeast of Building 171. Although sediment samples have not been collected from the 

culverts that are associated with the drainage channels being excavated, these culverts will be cleaned to 

remove the potential of recontaminating the remediated drainage channels. The identified sump and 

drains have been selected for cleaning because sediment within the sump contains PCBs at 

concentrations thal exceed the cleanup goals for SWMU 13. 

Cleaning of culverts (4 culverts totaling 185 feet), sump (approximately 10 ft wide by 20 foot long by 

10 feet deep), and drains (230 feet of trench drains and drain pipes) will be performed using applicable 

power washing equipment and collection systems. Washing culverts, sumps, and drains is estimated to 

generate 30 cubic yards of sediment for off-site disposal. The locations of the culverts, sump, and drains 

are identified on Figures 3-1 and 3-5. Culverts will be cleaned from the upstream to the downstream end. 

Sump walls will be cleaned prior to cleaning the sump floor. Drains will also be cleaned from the 

upstream to downstream end and must be cleared prior to sump cleaning. All drains from the sump will 

be blocked to prevent the migration of sediments and cleaning liquids from the sump. The collection 

system will allow for containment of all sediments and liquids generated during lhe culvert, sump, and 

drain cleaning processes. Detergents will not be used during the cleaning process. Following the 

cleaning process, the collected sediments will be dewatered and consolidated with the drainage channel 

sediments for characterization and off-site disposal. All collected liquids will be filtered to remove 

suspended sediments and handled according to Section 3.2.6. Following the cleaning of culverts, drains, 

sumps, and concrele surfaces. TtNUS will collect verification wipe samples to verify that the surfaces 

have been adequately cleaned. Refer to Section 5.0 for sampling requirements. 
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3.2.4 Sediment Pile Removal 

Two piles of sediment measuring approximately 5 feet (width) by 6 feet (length) by 1.5 feet (height) and 

approximately 20 feet (length) by 8 feet (width) by 1 foot (depth) are located within the tunnel that 

connects Building 171 and Building 169. The location of the piles are identified on Figure 3-1. Sampling 

of these piles of sediment indicates that the sediment contains PCB contamination at concentrations that 

exceed the cleanup goals for SWMU 13. However, these concentrations are below 50 mglkg and 

therefore are not TSCA regulated. Due to the access restrictions associated with the tunnel in which the 

sediment piles are located, it is anticipated that hand tools will be required to remove the estimated 

8 cubic yards of sediment. In addition, pressure washing of the tunnel walls and floor areas that are in 

contact with the piles of sediment is required. During the pressure washing process, all floor drains within 

the area of the sediment piles will be cleaned to remove any residual sediment that may have 

accumulated within the drainage system. Following the removal of the sediment piles and the pressure 

washing process, all sediments removed will be dewatered (if necessary) and consolidated with the 

drainage channel sediments for characterization and off-site disposal. Collected liquids will be filtered to 

remove suspended sediment and handled in accordance with Section 3.2.6. Following the cleaning of 

the surfaces from which sediment was removed. TtNUS will collect verification wipe samples to verify that 

the surfaces have been adequately cleaned. Refer to Section 5 for wipe sampling requirements. 

3.2.5 Temporary Access Roads 

Because the contaminated soil and sediment are not located in areas that are readily accessible by the 

existing roadways, temporary access roads will be constructed to provide access to the individual 

excavation areas. The temporary access roads will be removed after completion of verification sampling 

and analysis activities and restoration of the excavation areas. Temporary access roads will be 

constructed by placing geotextile on the existing ground surface and placing coarse aggregate on top of 

the geotextile (minimum 6-inch thickness). Upon removal of the access road, if coarse aggregate is 

verified clean (i.e., not contaminated from the process of hauling materials), the coarse aggregate will be 

salvaged for Navy use. The coarse aggregate will be transported to a location identified by the OICC. 

This location will be identified prior to the start of work. The EMAC contractor will stockpile the coarse 

aggregate at the OICC identified location. 

3.2.6 Dewaterinq 

Excavated soils and sediments that require dewatering prior to off-site transportation and disposal may be 

dewatered at a central location or adjacent to individual excavation areas. This material will be placed on 

dewatering pad(s) at a lift thickness no greater than 3 feet and allowed to drain by gravity. Dewatering 
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pad(s) must be construction in accordance with Section 3.2.14. Following dewatering, the EMAC 

contractor will collect the required disposal characterization samples and mix the sediment lift to promote 

additional dewatering. It is estimated that following the second day of dewatering, the moisture content of 

the soils and sediments will have been sufficiently reduced and the soil and sediment will not require the 

addition of an absorbing agent to be suitable for transportation and disposal. The EMAC contractor must 

transport the dewatered soil and collected water to an off-site disposal facility as soon as possible (within 

90 days) to avoid exceeding any time restrictions on contaminated material storage. 

Water that has drained from the staged soil and sediment and water removed from excavations will be 

containerized for characterization prior to off-site disposal, and where applicable, managed in accordance 

with TSCA regulations. Water generated from the process of cleaning culverts, drains, and sumps will be 

containerized for characterization. If characterization results indicate the presence of Total PCB at 

concentrations greater than or equal to 0.5 pglL, the containerized water must be disposed off-site at a 

NSWC Crane-approved disposal facility. If the characterization results indicate total PCBs at 

concentrations less than 0.5 pglL, the containerized water, with NSWC Crane-approval, can be 

discharged to a NSWC Crane-approved stabilized drainage channel or storm drain. 

3.2.7 Verification Samplinq and Analvsis 

Verification samples will be collected from the excavation floors and sidewalls to determine the PCB 

concentrations for soils left in place following the implementation of this IMWP. Based on the comparison 

of verification sample results to the 1 and 25 mgikg cleanup goals, the Navy may or may not direct the 

EMAC contractor to perform additional excavation and soil removal. Verification samples will also be 

collected from the surface soil below the decontamination pad, material storage area, dewatering pad(s), 

and temporary access roads. In addition, verification wipe samples will be collected from all of the 

cleaned surfaces (culverts, drainage trenches, and sumps). Based on the comparison of the verification 

wipe sample results to the 10 ug per 100 square centimeters cleaning requirement, the Navy may or may 

not direct the EMAC contractor to perform addilional surface cleaning. Verification sampling and analysis 

procedures are provided in Section 5.0. 

Excavated soils and sediments will be sampled and analyzed for waste disposal characterization using 

the methods required by the NSWC Crane-approved waste disposal facility. The soils and sediments will 

be sampled following the dewatering process, if dewatering is required. In order to prevent loss of 

material stored in containers or trucks, measures such as lining containers and trucks or providing sealed 
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tailgates on trucks, along with tarping containers or trucks, will be performed. The EMAC contractor is 

responsible for satisfying all disposal requirements (solid and liquid) and providing TtNUS with all disposal 

facility sampling requirements including disposal facility name, contact information (including permit 

number), waste profile, and responsible parties. This information will then be incorporated into the 

SWMU Quality Assurance Project Plan (QAPP). The following is a summary of the volumes (in-place) 

expected to be disposed off-site: 

c TSCA 
Regulated Regulated 1 

Vol~rne of So ,s ana Sea'ment 2.120 c,b.c yaros 2,120 c,b~c yards 1 390 cuo c yaras 

Volume of Soil ana Sed rrents (OD[ on 11 1 60 c-b~c varos' 1 30 c,o'c vards 30 c,b.c kards I . . 
Volume of Soil and Sediments (Option 2) 1 420 cubic yards* 1 350 cubic yards 70 cubic yards 

* Reported number represents additional volume. The total volume for implementation of Option 1 is 
equal to 2,750 cubic yards and the total volume for implementation of Option 2 is equal to 2,930 cubic 
yards. 

3.2.9 Backfil l inq 

Excavation areas will be backfilled to pre-construction conditions. The backfill soil obtained from an off- 

site borrow source will have properties similar to the native SWMU 13 surface soils. These soils will be 

subject to analytical testing to assure that the material satisfies the following requirements: 

Total petroleum hydrocarbon, diesel range organics. EPA SW-845 8015M DRO - less than 1 part per 

million (ppm) 

. Total petroleum hydrocarbon, gasoline range organics, EPA SW-845 8015M GRO - less than 1 ppm 

Sum of benzene, toluene, ethylbenzene, and xylenes, EPA SW-846 5030 / 8021 - less than 1 ppm 

Characteristic waste determination (ignitability, corrosivity, reactivity, and toxicity), EPA SW-846 

131 1 - shall not fail the test for characteristic waste 

Total PCB, EPA SW-846 8082 - less than 1 ppm 

Additionally, the backfill material will meet the following physical characteristics for each of the excavation 

areas. 
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Excavation Backfill - Backfill soil for the surface soil excavation areas and the drainage channel 

excavations will be placed in I-foot thick lifts and compacted by track-walking across the backfilled area 

with a track-type equipment. The backfill material shall meet the following physical characteristics: 

ASTM D 2487, Group Symbols GW, GP, GM, SW, SP, or SM 

ASTM D 4318, Liquid limit. 35 maximum 

ASTM D 4318, Plasticity index, 12 maximum . Maximum of 25 percent by weight passing ASTM D 1140. No. 200 sieve 

Maximum particle size of 1 inch 

The following is a summary of the off-site barrow volumes needed to restore the site following excavation. 

3.2.10 Restoration 

Following backfilling, the entire limits of disturbance will be restoredlstabilized using permanent 

stabilization practices. Restoration will consist of surface preparation, fertilizing, seeding, and mulching, 

where appropriate. Seeding procedures and procedures for associated activities (fertilizing and 

mulching) are presented in detail in Section 4.4. 

Baseline Restoration 

Option 1 Restoration 

Option 2 Restoration 

3.2.11 Erosion and Sediment Control 

'Topsoil volumes based on 6 inches of topsoil over the entire excavation area. 

Common Fill 

1,850 cubic yards 

1,910 cubic yards 

2,270 cubic yards 

Total 

2,510 cubic yards 

1 2.570 cubic yards 

I 2,930 cubic yards 

Before excavation activities begin, erosion and sediment controls will be established to prevent impacts to 

surface water bodies downgradient of the disturbance areas, namely Boggs Creek (see Section 4.0). 

During excavation, backfilling, and restoration operations and until vegetation is established, the erosion 

and sediment controls will be regularly inspected and maintained. Erosion and sediment control 

requirements to be complied with during IMWP implementation include the Indiana Handbook for Erosion 

Control in Developing Areas (IDEM, 1992). 

Topsoil* 

660 cubic yards 

660 cubic yards 

660 cubic yards 
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3.2.12 Gravel Construction Entrance 

Ingress to and egress from the disturbed areas will be controlled using a gravel construction entrance, 

which is described in detail in Section 4.0. The EMAC contractor is required to minimize the amount of 

disturbance to the wooded areas where excavation activities will be performed. This requirement may 

result in the use of several temporary access trails. If this is the case, the EMAC contractor will be 

required to have a gravel construction entrance at the end of each temporary access trail that connects to 

NSWC Crane facility roads. 

3.2.13 Decontamination Pad 

A temporary decontamination pad will be set up to clean equipment used to excavate and transport 

contaminated soils and sediments. The pad will be sized to accommodate all the equipment to be used 

at the site and will be constructed in a manner that contains all the contaminated materials removed from 

equipment and the liquids used to clean the equipment. Contaminated materials removed from the 

equipment will be disposed off-site with the excavated sediment and soil. Wash water will be filtered, 

characterized, and disposed at a NSWC Crane-approved off-site disposal facility. Additional 

decontamination pad requirements are discussed in Section 4.5. Care will be taken to keep off-road 

transport equipment clean to minimize the spread of contaminated soils and sediments to areas adjacent 

to the excavations or the temporary access trails. Any soil or sediment removal from these areas and the 

associated disposal and restoration costs will be the responsibility of the €MAC contractor. 

3.2.14 Dewaterinq Pad 

A temporary dewatering pad will be set up to dewater excavated soils and sediments. The dewatering 

pad will be sized to accommodate excavated soils and sediments and loading equipment as necessary. 

The dewatering pad will be constructed in such a manner that it will retain all materials and allow the 

water that drains by gravity from the sediment to be collected in a sump. At a minimum, the dewatering 

pad(s) will be constructed of an 8-mil thick polyethylene geomembrane overlain by a 6-inch thick gravel 

drainage layer. To ensure that contamination was not spread to the soil below the dewatering pad(s). 

verification samples will be collected from the footprint of the dewatering pad following the removal of the 

pad to verify the integrity of the liner. During rain events and downtime, stockpiled materials within the 

dewatering pads must be covered with a minimum 8-mil thick polyethylene sheeting to prevent movement 

of material to surrounding areas and to minimize the collection of addilional water. The geomembrane 

cover will be secured daily using ballast in the form of sandbags and rope or equivalent methods. 

Dewatering pad(s) must be constructed so that water discharges to a containment system. Prior to off- 

site disposal of contained water, the water must be filtered and characterized. Following the filtering and 
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characterization of the water, the water will be disposed at a NSWC Crane-approved off-site disposal 

facility. 

3.2.15 Clearing 

Clearing will be performed only within the limits of disturbance shown on the figures. Clearing activities 

will be kept to a minimum to minimize impacts to natural habitat. Cleared vegetation will be chipped and 

handled as directed by the OICC. Standing trees will not be removed from April 1 through September 30 

to comply with Indiana bat regulations, which are further addressed Section 3.5.2. Prior to starting 

clearing activities, the €MAC contractor will meet with the NWSC Crane Biologist to define the clearing 

activities and receive, approval to proceed. Additionally, minor tree clearing (e.g., small areas of non- 

habitat value trees) must be approved by the NSWC Crane Natural Resources Office. 

3.3 SEQUENCE OF IMWP IMPLEMENTATION 

The generalized sequence of construction activities is presented below. This sequence of construction is 

subject to change based on the €MAC contractor's Work Plan. 

1. Hold a pre-IMWP implementation meeting with the NSWC Crane Officer in Charge of Construction 

(OICC), Contracting Officer, EMAC contractor, and TtNUS representat~ve, at a minimum. The EMAC 

contractor must provide a min~mum of 7 days notice to OICC and TtNUS prior to pre-IMWP 

implementation meeting. 

2. Inspect SWMU 13 to verify existing site conditions and overhead and underground utility locations, 

and obtain all required permits as detailed in Table 3-1. The EMAC contractor must provide a 

minimum of 7 days notice to OICC and TtNUS prior to start of construction activities. 

3. Install perimeter controls for the gravel construction entrance(s) and construct the gravel construction 

entrance(s). Install the remaining perimeter controls as indicated in the Erosion and Sediment 

Control Plan (Section 4.0). 

4. Clear areas for support features including, but not limited to, the decontamination pad, dewatering 

pad, and materials storage area. Construct the support features. 

5. Excavate surface soil from the surface soil excavation area and remove the pile of sediment within 

the tunnel between Buildings 171 and 169. TtNUS will collect verification samples as identified in 
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Section 5.0 of this IMWP. Perform additional excavation, if required by the OICC. Following 

verification of contaminated surface soil removal, restore the disturbed excavation area as required. 

Following excavation and dewatering (if required), collect disposal characterization samples from 

excavated soils. Following disposal characterization, load and transport surface soil to the NSWC 

Crane-approved off-site disposal facility. 

6. Excavate/remove sediment material from the drainage channel excavation areas, beginning at the 

uppermost reaches of required excavation and continuing excavation in the direction of drainage 

channel flow. Remove sediment from the drainage culverts and clean the culverts as culverts are 

encountered. TtNUS will collect verification samples as identified in Section 5.0 of this IMWP. 

Perform additional excavation if required by the OICC Following Lerification of contaminated 

sediment removal, restore the drainage channels as required. Allow excavated sediments placed in 

the dewatering pad to dewater by gravity, mixing excavated sediments daily to promote additional 

dewatering. Following dewatering, collect disposal characterization samples from the dewatered 

sediment. Following disposal characterization, load and transport sediment to the NSWC Crane- 

approved off-site disposal facility. During excavation, maintain erosion and sediment controls. 

7. Remove the identified sediment piles, clean drains, remove accumulated sediment from sump and 

clean sump. Collect all generated sediment and cleaning liquids from cleaning process. During 

cleaning process do not allow cleaning liquids or removed sediment to migrate beyond the limits of 

drain and sump cleaning. Dewater collected sediment if necessary and characterize and dispose of 

sediment and collected liquids at a NSWC Crane approved off-site disposal facility. 

8. Following transportation and disposal of all excavated surface soil and sediments, remove the 

dewatering pad, decontamination pad, and materials storage area, and collect verification samples 

from within the footprint of the support features and from the temporary access trails as described in 

Section 5.0. Following verification that the temporary access trails and the ground below the support 

features was not impacted by construction activities, regrade as necessary and establish permanent 

stabilization. 

9. Following permanent stabilization of all disturbed areas, and with the approval of the OICC, remove 

all remaining perimeter controls and immediately stabilize all remaining disturbed areas. 
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3.4 STORMWATER CONTROLS 

The SWMU 13 ground surface hydrology, grading, and cover will not be altered due to IMWP 

implementation activities. Pre- and post-development runoff from the limits of disturbance will be the 

same; therefore, permanent stormwater detention capacity is not required and pre- and post-construction 

stormwater runoff calculations were not prepared. 

The disturbed area will be greater than 1 acre; therefore, an IDEM Storm Water General Permit is 

required (stormwater permits are required for disturbances greater than 1 acre). However, because the 

IM activities do not include working in and around a water course, the IDEM 401 Permit and Department 

of Natural Resources (DNR) Construction in Floodway Permit are not required (refer to Table 3-1). IMWP 

implementation activities will require the use of best management practices for erosion and sediment 

control and stormwater pollution prevention as described in Section 4.0. 

3.5 OTHER IMWP IMPLEMENTATION REQUIREMENTS 

3.5.1 Utilities 

The EMAC contractor is responsible for obtaining utility locations, and adequately protecting any utilities 

located in the active work areas before any earth-disturbing activities begin. Steam lines traverse 

excavation areas at SWMU 13, the EMAC contractor will provide appropriate temporary support for the 

steam line support structures during excavation (prior to installation the proposed temporary support 

systems must be approved by the OICC). 

3.5.2 Protection of Natukal Resources 

Threatened and endangered species or species of special concern protected under lndiana or Federal 

regulations exist or may exist in SWMU 13 and will therefore be protected. Protected bird species that 

may use SWMU 13 as part of their home ranges include the bald eagle, osprey, sharp-shinned hawk. 

red-shouldered hawk, broad-winged hawk, black and white warbler, hooded warbler, and the worm-eating 

warbler (B&RE, 1997). Also, the lndiana bat, a federal endangered species, is known to forage at NSWC 

Crane. During the spring and summer, lndiana bats roost in trees and forage for insects primarily in 

riparian and upland forests. The most important characteristic of roost trees is thought to be structural- 

exfoliating bark with space for bats to roost between the bark and the bole of the tree. To a limited extent. 

tree cavities and crevices are also used for roosting. 
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In 1997, NSWC Crane received a letter from the United States Fish and Wildlife Service (USFWS) stating 

that, in their opinion. NSWC Crane had an abundance of lndiana bat habitat and that any activity that 

would result in the clearing of woody vegetation may affect the lndiana bat and would require consultation 

under the Endangered Species Act (ESA). The USFWS recommended interim guidelines for protecting 

lndiana bats and their habitat from silviculturai activities, and these recommendations were immediately 

implemented by NSWC Crane under the timber management program. 

Because of the lndiana bat and its potential habitat, the cutting of trees at NSWC Crane is restricted to 

certain times during the year, and the cutting of shagbark hickory trees (potential lndiana bat habitat) is 

limited. A summary of lndiana bat-related restrictions prepared by the NSA Crane Natural Resources 

Office (i.e., "hat primer") is as follows: 

Woody vegetation that is 3 inches in diameter or greater at 4.5 feet above the ground surface may not 

be removed from April 1 through September 30. 

Standing dead trees may not be removed from April 1 through September 30 

Timber harvesting may occur from October 1 through March 31 without a case-by-case consultation 

provided the interim guidelines for siivicultural treatment issued to the NSWC Crane Natural 

Resources Office by the USFWS are followed. 

During emergency situations, necessary and prudent tree removal is allowed at all times without 

consultation. 

Tree removal from residential settings and industrial areas for safety reasons is allowed from 

October 1 through March 31 without further consultation. This includes tree trimming. 

r Tree removal within 25 feet of railroad tracks and within 50 feet of explosive storage and explosive 

operating buildings is allowed from October 1 through March 31 without further consultation. 

Brush clearing of woody vegetation less than 3 inches in diameter at 4.5 feet above the ground may 

occur at any time of the year without consultation. 

All other tree removal or clearing projects not covered above must be submitted to the USFWS for 

~nformal consultation on a case-by-case basis. 
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As noted in Section 3.2.15, approval for minor tree clearing between the dates of April 1 and September 

30 may be obtained from the NSA Crane Natural Resources Office depending on the species of trees 

involved. 

3.5.3 Traffic Control Plan 

Access to NSWC Crane is via four gales: the Main Gate referred to as the Bloomington Gate (Gate 

House No. 1) in the north, Burns City Gate (Gate House No. 2) in the west. Bedford Gate (Gate 

House No. 3) in the east, and Crane Gate (Gate house No. 4) in the northwest. NSWC Crane will be 

accessed by the EMAC contractor only through the Crane Gate. All vehicles will pass through the Crane 

Gate via the traffic routing plan shown on Figure 3-4. The EMAC contractor is not permitted to travel 

within restricted areas of the facility. All waste hauling vehicles will be weighed upon arrival and at time of 

departure using the certified weight scale located at the Defense Reutilization and Marketing Office 

(DRMO) (Building 1940). The DRMO scale is operated during normal business hours, and weight tickets 

are available. The DRMO scale is the preferred scale for contractors' use. Alternatively, the Army scale 

(Building 2913) may be used. The Army scale is no longer manned and weight tickets are not available. 

However. a weight readout is available at the Army scale. 

3.5.4 EMAC Contractor Requirements 

The EMAC contractor will be required to perform all IMWP implementation activities in accordance with 

the EMAC Basic Contract, NSWC Crane Contractor's Operations Manual (NSWC Crane, 2002), and 

supplemental specifications provided in Appendix C. 

The IWMP will be implemented by the EMAC contractor, NSWC Crane, and TtNUS, with work 

assignments summarized on Table 3-1. 

3.6 IMPLEMENTATION 

The EMAC contractor will coordinate ail field work through the OICC. 

IMWP implementation may be impacted by NSWC Crane activities and the facility's "Protective 

Measures". NSWC Crane will implement a corresponding set of "Protective Measures" based on the 

warnings provided by the Homeland Security Advisory System in the form of graduated "Threat 

Conditions." The EMAC contractor will be subject to any implemented "Protective Measures." 
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The Navy will provide a full-time oversight representative during IMWP implemenlation. The €MAC 

contractor will provide a minimum of 7 days notification to the OlCC and the Navqs oversight 

representative prior to mobilization. 



TABLE 3-1 

WORK ASSIGNMENT RESPONSIBILITY CHART 
INTERIM MEASURES WORK PLAN SWMU 13 -MINE FILL B 

NSWC CRANE 
CRANE, INDIANA 

WORK ITEM 

Pre-IMWP Implementation Meeting 

1 Interim Measure Implementation 

EMAC 
CONTRACTOR'" 

X 

X 

Locations and Flagging of Excavation Limits (see Table 3-2) 

i EMAC Contractor Work Plan "I X 

X 

Site Specific Health and Safety Plan i Activity Hazard Analysis 

Project Quality Control Plan 

Environmental Conditions Report 

Permits 

-Safety 8 Building Availability Permit (ESO 8020111) 

- Digging Permit (NWSCC 1100013) 

-Flame Tool I Hot Work Permit (NWSCC 11320) 

- HERO Permit (approval for portable radios) 

NSWC 
CRANE 

X 

-Tree Clearing Permit 

CTO - Contracl Task Order 
EMAC - Environmental Multiple Award Contract 
HERO - Hazards of Electromagnetic Radiation to Ordnance 
IDEM - Indiana Department of Environmental Management 
IMWP - lnterim Measures Work Plan 

TtNUS 

X 

X 

X 

111 

X 

X 

X 

X 

X I 

- IDEM 401 Permit 

- DNR Construction in the Floodway Permit 

Field Work Reports and Submittals '" 
Sampling and Analysis 

Wastewater Disposal (Decontamination Water) 

CTO Closure Report 

IDEM TSCA Notification 

NSWC - Naval Surface Warfare Centel 
TSCA - Toxic Substances Control Act 
TtNUS -Tetra Tech NUS. Inc 
X - Indicates responsible party 

I 

(41 

NOTES: 

1. in addition to the listed items, the EMAC contractor is required to perform all IMWP implementation activities in accordance 
with the EMAC Basic Contract. NSWC Crane Contractor's Operations Manual (NSWC Crane. 2002). and supplemental 
specifications provided in Appendix C. 

2. EMAC Contractor Work Plan includes, but is not limited to, an excavation and handling plan, waste management plan, 
environmental protection plan, erosion and sediment control plan, stormwater pollution prevention plan, and transportation 
and disposal plan. 

3. EMAC contractor will participate in documenting environmental conditions before, during, and aHer implementation of the 
interim measures. 

4. EMAC contractor completes the permit form. NSWC Crane performs the utility clearance. 
5. EMAC contractor will furnish items identified in the Basic Contract. NSWC Crane Contractor's Operations Manual, and the 

Supplemental Specifications provided in Appendix C. 
6 .  €MAC contractor will be responsible for the collection of charactelization samples required for off-site disposal of excavated 

surface soils and sediments. TtNUS will collect verification samples from the excavation areas and from the surface soils 
below the support facilities following the removal of the support facilities. The EMAC contractor will need to coordinate and 
accommodate TtNUS sampling and field activities. 

7. EMAC Contractor will be responsible for collection, storage, characterization, and discharge of wastewater to the NSWC 
Crane approved stabilized drainage channel, storm drain, or wastewater treatment plant. Contaminated wastewater will be 
taken off-site by the EMAC Contractor for disposal. 

8. EMAC Contractor will furnish items identified in the Supplemental Specifications provided in Appendix C. 
9. The Navy is required lo notify IDEM of TSCA and Non-TSCA disposal facilities 30 days prior to start of construction. 

X 
x(61 

~ i 7 1  

(81 

191 

X 

X(91 

X 

X 

x161 

X 



TABLE 3-2 

NORTHING AND EASTING COORDINATES FOR SOIL AND SEDIMENT EXCAVATION 
INTERIM MEASURES WORK PLAN SWMU I 3  - MINE FILL B 

NSWC CRANE 
CRANE, INDIANA 

PAGE I OF 2 

EXCAVATION NODE I EASTlNG NORTHING 
INITIAL EXCAVATION (Figure 3-1) 

I ? 071 0AQ 77 I I 308 889 86 I 



NORTHING AND EASTING COORDINATES FOR SOlL AND SEDIMENT EXCAVATION 
INTERIM MEASURES WORK PLAN SWMU 13 -MINE FILL B 

NSWC CRANE 
CRANE, INDIANA 

PAGE 2 OF 2 

Note: Excavation nodes identified in this table for Initial Excavation will be locate and flag in the 
field by the EMAC contractor (see Table 3-1). The locations of the excavation nodes are 
subject to Navy approval prior to excavation. 

OPTION 2 -ADDITIONAL EXCAVTION (Figure 3-3) 

NORTHING 
1,309,072.78 
1.309.089.23 
1,309,072.06 

EXCAVATION NODE 
€30 
€31 
E32 

EASTING 
3,023,500.23 
3.023.523.65 
3.023.628.59 

1,309,074.34 
1,309,054.84 
1,309,071.39 
1,309,091.16 

SOlL DELINEATION 
1.309.074.34 
1.309.054.84 
1,309,071.39 
1,309.091.16 

09 
10 
11 
12 

OPTION 2 -ADDITIONAL 
09 
10 
11 
12 

3,023,535.13 
3,023.515.54 
3,023,498.81 
3,023,518.22 

EXCAVTION (Figure 3-3) TSCA 
3,023.535.13 
3,023,515.54 
3,023,498.61 
3,023,518.22 
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4.0 EROSION AND SEDIMENT CONTROL PLAN 

4.1 PURPOSE 

The purpose of this section is to provide the steps that will be taken to minimize and/or eliminate erosion 

and sedimentation during the implementation of the IMWP at SWMU 13. The erosion and sediment 

control plan has been developed in accordance with the guidelines defined in the Indiana Handbook for 

Erosion Control in Developing Areas (Handbook) (IDEM, 1992). Relevant standards and specifications 

from the Handbook are included in this section and Appendix C. The erosion and sediment control 

devices described in this text can be modified based on construction equipment and techniques 

presented in the EMAC contractor's Work Plan. Selected erosion and sediment control devices must be 

identified in the Erosion and Sediment Control Plan submitted with the EMAC contractor Work Plan. After 

the Erosion and Sediment Control Plan is approved, no changes can be made without approval by the 

OlCC and the IDEM. 

4.2 EROSION AND SEDIMENT CONTROL REQUIREMENTS 

Erosion and sediment control measures are implemented to reduce or eliminate erosion and 

sedimentation of soils that would be detrimental to surface water quality. Some of the SWMU 13 

drainage channels to be excavated only carry flow from stormwater runoff during rain events; the 

remaining drainage channels and streams have a base flow and support aquatic life. Surface drainage at 

MFB is routed through storm sewers and ditches located throughout the relatively flat portion of the 

ridgetop. The ditches lead to larger drainageways and gullies that flow down both sides of the ridge in 

northwest and southeast directions. Drainage from the northwestern side of the rail line flows to the 

northwest. down the side of the ridge, and into the unnamed tributary of Boggs Creek. Drainage gullies 

leading away from the southeastern side of the rail line flow southeast, down the side of the ridge, and 

eventually coalesce to form two unnamed tributaries of Turkey Creek, which lies approximately 5,000 feet 

(1 mile) southeast of MFB. 

IMWP implementation activities for SWMU 13 consist of excavation and off-site disposal of PCB- 

contaminated surface soils and sediments, backfilling excavations, and restoration of disturbed areas. 

Surface soil will be excavated from one area located northeast of Building 169 and another area south 

and east of Building 171. Sediment w~ll be excavated from drainage channels and associated culverts 

that feed the unnamed tributary of Boggs Creek. Additionally, sediment will be removed from the sump 

located northwest of Building 171 and from the tunnel connecting Buildings 171 and 169. Because of site 

conditions, access roads will need to be constructed to allow access to the excavation areas. 
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Considering the type of IMWP activities and access issues, the proposed erosion and sediment control 

measures include the following: 

Silt Fence - Placed along the downslope sides of the surface soil excavation area and the gravel 

construction entrance to provide a temporary sediment barrier. Silt fencing consists of synthetic filter 

fabrlc and wooden posts. 

In-stream Sediment Trap - Placed within the drainage channels from which PCB-contaminated 

sediments will be removed to provide a temporary sediment barrier while allowing flow within the 

disturbed channel. Multiple in-stream sediment traps will be required based on the proposed 

segments of channel to be disturbed within a given time period. In-stream sediment traps are 

constructed of gravel, riprap, and filter fabric and will not be placed greater than 300 feet apart. 

Gravel Construction Entrances - Placed as a controlled site entrance to reduce the amount of 

sediment transported by construction vehicles onto facility and public roads. 

Dust Control - Utilized to prevent surface and air movement of dust from exposed soil surfaces and to 

reduce the amount of airborne substances that may present health hazards, traffic safety problems, 

or harm planVanimal life. 

Permanent Seeding - Utilized to establish perennial vegetation on disturbed areas by planting seeds 

of native grasses. 

The construction, implementation, and maintenance of these erosion and sediment control devices will be 

in accordance with the Handbook. Figure 4-1 presents the proposed excavation areas along with the 

limits of disturbance and the locations of the proposed erosion and sediment control devices. Figure 4-2 

presents typical details of the erosion and sediment control devices proposed for the IMWP 

implementation (i.e., silt fence, gravel construction entrance, and in-stream sediment trap). Permanent 

seeding is discussed in Section 4.4. Dust control w ~ l l  be addressed in the EMAC contractor's Work Plan. 

All erosion and sediment controls will remain in place until all upstream areas have been stabillzed. 

Completion of stabilization will be determined by the OICC. 
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4.3 INSPECTION AND MAINTENANCE OF EROSION AND SEDIMENT CONTROLS 

In general, all erosion and sediment control measures will be checked daily and after each runoff- 

producing rainfall event. Any required repairs will be made immediately. The following items will be 

checked: 

The stone construction entrance will be maintained in a condition that will minimize tracking sediment 

onto facility or public roads. 

. Silt fence will be checked for undermining or deterioration of the fabric. Sediment will be removed 

when the level of sediment causes bulging or reaches one-half of the fabric height. 

In-stream sediment traps will be checked for undermining or erosion around the edges of the trap(?,). 

Sediment will be removed when the level of sediment reaches one-half the height of the in-stream 

sediment trap or when the quantity of flow through the in-stream sediment lrap is significantly 

reduced. 

Seeded areas will be checked regularly to ensure that a good growth of vegetation is maintained and 

these areas will be fertilized and reseeded, as needed. 

The fuel and lubricant materials storage area will be checked to ensure that stored containers are not 

leaking and that lhe lininy system is functioning properly. 

All erosion and sediment control devices will be inspected and maintained until the OlCC has formally 

accepled the permanent stabilization of the disturbed areas. The EMAC contractor will maintain a log 

book of all erosion and sediment control device inspections and maintenance. This log book will be 

available at the site at all times for inspection by duly authorized officials including NSWC Crane 

personnel and the IDEM. 

4.4 SITE RESTORATION 

All areas disturbed by the IMWP implementation activities (excavation and support facility areas) will be 

restoredlstabilized using appropriate soils, and permanent seeding. Activities to establish permanent 

stabilization will be implemented as soon as possible following the establishing of final grades. The 

establishment of permanent vegetation includes siteiseed bed preparation, seeding, and mulching of the 

following locations: 
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Restored surface soil excavation areas . Banks of the drainage channels 

Drainage channel beds where applicable 

Surface soils below support facilities 

The procedures and requirements for permanent seeding activities are presented in Section 3.12 of the 

Handbook. The seed mixture recommended for use at SWMU 13 is a standard Indiana seed mixture for 

open and disturbed areas. The seed mixture includes perennial Ryegrass and Tall fescue. Planting rates 

and optimum soil pH for this mixture are presented in Exhibit 3.12-C of the Handbook (this exhibit is 

provided in Appendix D). Following seeding, the seeded areas will be covered with temporary erosion 

control matting (e.g., coconut fiber matting) to provide additional stabilization until vegetation is 

established. In the event that disturbed areas are brought to final grade outside of the optimal growing 

season for the permanent seed mixture. the disturbed areas will be temporarily stabilized using a 

temporary seed mixture. The procedures and requirements for establishing temporary stabilization are 

presented in Section 3.1 1 of the Handbook. As indicated In the Handbook, erosion and sediment control 

devices will remain in place until permanent stabilization is establ~shed over the disturbed areas. 

Therefore, erosion and sediment control devices will not be removed by the €MAC contractor until 

directed by the OICC. 

Sections 3.11 through 3.15 (Temporary Seeding, Permanent Seeding. Dormant and Frost Seeding, and 

Mulching) of the Handbook are provided in Appendix D. 

4.5 RESPONSE PROCEDURES FOR SPILL MITIGATION 

Potential non-stormwater discharges anticipated during lMWP implementation activities include wash 

water resulting from decontamination efforts associated with field equipment and vehicles, fuel and 

lubricant spills from vehicle fueling, lubrication, and maintenance, and spills of fertilizers and small 

quantities of laboratory chemicals used in sample collection, and other flammable substances. 

All decontaminalion wash water will be collected in a lined decontaminatton and equipment wash pad 

area. All waters generated from decontamination and/or other washing activities will be collected, 

characterized, and transported to the NSWC Crane wastewater treatment facility, if approved by NSWC 

Crane, or to an approved off-site treatment facility. All vehicle fueling, lubrication, and maintenance will 

be performed ut~lizing drip pans to contain any spills that may occur or within the decontamination pad to 

contain spills. Containers of detergents and vehicle maintenance fluids (oil, grease, antifreeze, hydraulic 
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fluid, etc.) will be stored within an enclosed, lined, diked area along with the equipment fuel, which is 

stored in tanks. This area, referred to as the materials storage area, will be bermed and lined with a 

60-mil low-density polyethylene (LDPE) geomembrane and will be sized to contain 110 percent of the 

volume stored within the area. A small sump or low point in the liner will be designed to serve as a 

collection and monitoring point for any leaks or spills from the containers stored within the materials 

storage area. When not in use, chemicals, paints, and other flammable substances will be stored in a 

flammable storage cabinet located within the EMAC contractor's equipment trailer. 

Good housekeeping procedures will be followed to reduce risks associated with these materials. These 

procedures include, but are not limited to, keeping materials in their original containers whenever 

possible, maintaining original labels and Material Safety Data Sheets (MSDSs), and using proper disposal 

methods for surplus materials. Accidental spills that may occur will be contained as appropriate for the 

spilled medium (liquid or solid) and collected and containerized immediately after discovery of the spill. 

Containerized material will be characterized for off-site transportation and disposal. The following spill 

mitigation equipment should be available on site during construction activities: 

Drip pans 

Oil-dry or similar compound 

Absorbent socks 

Shovels 

55-gallon drums or storage tank (for containerization) . Labels for contents identification 

Following spill cleanup, the cause of the spill will be investigated, and material storage and handling 

procedures will be reviewed and revised where appropriate. All spills will be reported to the NSWC Crane 

Environmental Department. 
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5.0 VERIFICATION SAMPLING PLAN 

5.1 PURPOSE 

The purpose of this section is to present the types of verification samples to be collected during and 

following the implementation of the IMWP. The types of verification samples include the samples 

collected from within the excavation areas to verify the removal of soils and sediments with PCB 

concentrations in excess of cleanup goals, wipe samples collected from the surfaces of cleaned culverts, 

trench drains, sumps, and concrete surfaces, the samples collected from surface soils located beneath 

support facilities (decontamination pad, dewatering pad(s), and material storage area) and the surfaces of 

the temporary access roads after IMWP implementation is complete to ensure that IMWP implementation 

did not contaminate support facility areas. This section also presents criteria and procedures used to 

evaluate verification sample data to determine the acceptability of residual soil contamination, if present. 

Verification samples will be collected by TtNUS. The sampling procedures, sample locations, and fixed- 

base laboratory analytical methods will be addressed in the QAPP Addendum (provided under separate 

cover). 

5.2 VERFlCATlON SAMPLING OF EXCAVATION AREAS 

The IMWP implementation includes the excavation and off-site disposal of soils and sediments containing 

PCB concentrations greater than 1 mglkg (25 mglkg for subsurface excavation Option 1 and 1 mglkg for 

subsurface excavation Option 2). These excavation areas are shown on Figures 3-1, 3-2, and 3-3. 

Based on the excavation area, verification samples will be collected from the excavation floors and 

sidewalls to determine if all the surface soil and sediment with PCB concentrations greater than the 

cleanup goals have been removed. In general, as indicated in the QAPP, excavation floor samples will 

be collected at a rate of one composite sample for every 1,000 square feet of exposed surface area and 

excavation side wall samples will be collected at a rate of one composite sample for every 25 linear feet 

of exposed side wall. The following paragraphs describe the verification sampling procedures to be 

performed for each of the excavation areas. 

Soil Excavation Areas - Verification samples will be collected from the excavation sidewalls and 

excavation floor in the two soil excavation areas. Three excavation floor samples will be collected 

and 13 excavation side wall samples will be collected from the excavation located southwest of 

Building 166. From the excavation area south and east of Building 171. 18 excavation floor samples 

and 29 excavation side wall samples will be collected. Verification samples wil be composite samples 

as described in the QAPP (TtNUS 2006). Each composite sample will be made up of soil collected 
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from four aliquots. The verification samples will be analyzed for PCBs. The results of the verification 

samples will be evaluated to determine if PCB contamination remains within the excavated floor 

andlor sidewalls at concentrations greater than 1 mglkg. In the event that a verification sample result 

from an excavation side wall exceeds 1 mglkg, the Navy may direct the EMAC contractor to extend 

the excavation in the appropriate direction(s). The extent of additional excavation will depend on the 

location and concentration of the exceedance. Following additional excavation, additional verification 

samples will be collected by TtNUS. Excavation expansion may cont~nue, at the discretion of the 

Navy, untii all verification sample results indicate PCB concentrations less than 1 mglkg. Because 

the initial excavation will be 2 feet in depth, the results of the verification samples collected from the 

excavation floor will be compared to the subsurface criteria (25 mglkg). I fPCB concentrations are 

detected in the excavation floor verification samples at concentrations greater than 25 mglkg, the 

Navy may require additional excavation to a greater depth (Option 1). In the event subsurface 

excavation Option 2 is performed, all verification sample results will be compared to 1 mglkg. 

Drainaqe Channel Excavation Areas - Verification samples will be collected from the exposed 

drainage channel base and sidewalls and the exposed overflow area floors. As shown on Figure 5-1, 

due to the irregular shape of the drainage channel excavation, two verification samples will be 

collected from the exposed overflow floor areas (Areas 1 and 5) located on each side of the channel. 

two verification samples will be collected from the two exposed drainage channel sidewall surfaces 

(Areas 2 and 4), and one verification sample will be collected along the exposed drainage channel 

base where the exposed base is not bedrock (Area 3). Verification samples will be composite 

samples as described in the QAPP (TtNUS, 2006). Each composite sample will be made up of soil 

collected from four aliquots. These five verification samples make up one set of verification samples. 

At a minimum, one set of verification samples will be collected from each drainage channel segment. 

Where the dra~nage channel length allows, one set of verification samples will be collected for every 

100 linear feet of drainage channel excavation. Therefore, based on the proposed length of drainage 

channel excavation (470 feet split across four channel segments), seven sets of samples, consisting 

of five verification samples per set, will be collected from the proposed SWMU 13 drainage channel 

excavation areas. In the event that a drainage pipe is encountered during the drainage channel 

excavation process, the frequency of verification sample collection will be increased to one set of 

verification samples for every 25 linear feet of drainage channel excavation for a distance of 100 feet 

downstream of the exposed drainage pipe. The verification samples will be analyzed for PCBs. The 

results of these verification samples will be evaluated to determine whether PCB contamination 

remains in the exposed surface soil at concentrations greater than 1 mglkg. In the event that a 

verification sample result exceeds 1 mglkg (from floor samples or sidewall samples), the Navy may 

direct that the excavation be extended in the appropriate direction(s) to remove this soil. The extent 
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of additional excavation will depend on the location and concentration of the exceedances. Additional 

verification samples will be collected following any additional excavation. Excavation expansion may 

continue until verification samples indicate that PCB concentrations are less than 1 mglkg. In the 

event bedrock is encountered and verification samples indicate that additional excavation is required, 

excavation will continue if bedrock is weathered. If the bedrock is not weathered, excavation will not 

continue. The length of drainage channel excavation is based on the results of the RFI and 2006 

sediment-sampling events. The results of the verification sample will not increase the length of 

drainage channel excavation areas. 

Support Facilitv Areas - The frequency of verification sampling collected from the soils located 

beneath the support facilities after IMWP implementation has been completed is the same as that for 

excavation samples (one verification sample for every 1,000 square feet of area disturbed). Due to 

the nature of the support facilities, side wall samples are not included in the support facility verification 

sampling program. Based on the anticipated areas of the support facilities, it is estimated that three 

verification samples will be collected from the support facility areas (decontamination pad, dewatering 

pad, and materials storage area). In addition, verification samples will be collected from the 

temporary access roads. The verification samples will be composite samples as described in the 

QAPP (TtNUS 2006). Each composite sample will be made up of soil collected from four aliquots. 

Verification samples will be collected at a rate of one composite sample for every 1,000 square feet of 

temporary access road (i.e., if the access road is 10 feet wide, one verification sample will be 

collected every 100 linear feet of access road). A minimum of one verification sample will be 

collected from each length of temporary access road. Based on the proposed locations of temporary 

access roads, eight verification samples will be collected from the temporary access roads and eight 

verification samples will be collected from the remaining support facilities. The results of these 

verification samples will be evaluated to determine if PCB contamination was introduced to the 

temporary access trails or the surface soils below the foot print of the support facilities at 

concentrations greater than 1 mglkg. In the event that a verification sample result exceeds 1 mglkg, 

6 inches of soil will be removed from the associated temporary access road section or support facility 

footprint (support facility footprint equals the actual footprint plus an additional 10 feet in all 

directions). Following additional excavation, additional verification samples will be collected by 

TtNUS. Excavation expansion may continue until all verification samples indicate PCB 

concentrations are less than 1 mglkg. All excavation of surface soil and the associated handling and 

disposal of that material, resulting from spills and failures of temporary support facilities, will be done 

at EMAC contractor's expense. 
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Wipe Samplinq - The frequency at which verification wipe samples will be collected will be based on 

the number of surfaces cleaned and the type of surface being cleaned. Verification wipe samples will 

be collected from each end of all cleaned culverts and drain pipes. Based on the number of culverts 

requiring cleaning and the anticipated drainage pipes associated with the trench drains that feed the 

sump located northwest of Building 171, it is estimated that 12 verification wipe samples will be 

collected from cleaned culverts and drain pipes. Verification wipe samples will be collected from the 

floors and walls of the trench drains that convey water from Building 171 to the sump located 

northwest of Building 171 at a rate of 3 wipe samples (1 on the floor of the trench and 1 from each 

trench wall) per every 50 feet of trench drain. Based on the length of trench drain it is estimated that 

12 verification wipe samples will be collected from the trench drain system. Verification wipe samples 

will be collected from each surface of the cleaned sump and concrete area at a rate of one wipe 

sample per surface. Based on the sump and concrete surface to be cleaned of sediment, it is 

estimated that 7 verification wipe samples will be collected from the cleaned surfaces. All collected 

verification wipe samples will be analyzed for total PCBs and the results of the verification wipe 

samples will be compared to 10 pg of total PCB per 100 square centimeters. In the event that the 

total PCB concentration in the verification wipe samples is non-detect or less than or equal to 10 pg 

per 100 square centimeter cleaning is complete. If the total PCB concentration in a wipe sample is 

greater than 10 pg per 100 square centimeters the Navy may or may not direct the €MAC conlractor 

to re-clean the surface associated with the elevated result. If re-cleaning is required additional 

verification wipe samples will be collected. Procedures for the collection of wipe samples are 

 resented in the QAPP. 

In order to minimize EMAC contractor downtime associated with waiting for sampling results the following 

describes the sampling process and provides durations associated with the analysis of each type of 

verification sample. 

All verification samples will be analyzed with PCB field test kits. Due to the cost associated with 

using the PCB test kits and the time associated with performing the test kit analysis, the samples will 

be analyzed in batches. Batches will consist of more than 10 samples. Smaller batches can, and 

will, be analyzed as appropriate. However, the smaller the number of samples in each batch, the 

longer the average time of sample analysis. That is, it takes 2 to 3 hours to prepare and run a PCB 

test kit batch whether there is one sample in the batch or 15 samples in the batch. 

Once the PCB test kit analysis is complete, TtNUS will contact the Navy and provide the results. If 

these results are non-detect the Navy will inform the €MAC contractor of the sample results and 

TtNUS will send the non-detect (by test kit) samples to a fixed base laboratory for confirmation. In the 
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event that the PCB test kit tests positive for PCBs, TtNUS will inform the Navy of the results and the 

Navy may or may not direct the EMAC contractor to perform additional excavation. The EMAC 

contractor should note that although the PCB field test kit analysis takes only 2 to 3 hours, because 

TtNUS has to report the results to the Navy and because the Navy needs to evaluate those results, 

the EMAC contractor should expect a 24 hour delay from TtNUS collect~ng the verification sample, 

the Navy reporting PCB test kit results to the EMAC contractor, and the Navy's decision whether or 

not to extend the excavation 

If the Navy directs the EMAC contractor to perform additional excavation, TtNUS will collect additional 

verification samples following that excavation and the analysis process will be repeated. 

Once samples are sent to a fixed base laboratory the analytical turn-around time is 3 days plus one 

day for sample shipment to the laboratory. However, depending upon the time of day the verification 

samples are collected, PCB test kit results may not be available until after the final Federal Express 

pickup for shipment, resulting in 2 days for sample shipment to the fixed base laboratory. Once the 

fixed base laboratory results are available TtNUS will contact the Navy and the Navy will evaluate the 

analytical results. Therefore, Ihe EMAC contractor should expect a 4 to 5 day delay between TtNUS 

collecting the verification sample, TtNUS reporting sample results to the Navy, and the Navy decision 

whether or not to extend the excavation, and the Navy reporting the fixed base laboratory results to 

the EMAC contractor. 

In the event the fixed base laboratory results exceed the site cleanup goals, the Navy may or may not 

direct the EMAC contractor to perform additional excavation. If the Navy directs the EMAC contractor 

to perform additional excavation, TtNUS will collect additional verification samples following that 

excavation and the analysis process starting with PCB test kit analysis will be repeated. 

5.3 SAMPLING LOCATIONS 

The numbers and locations of verification samples for the excavation areas and support facilities will be 

idenlified in a QAPP Addendum that will be provided under separate cover. 
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C.O.C. No.: 

Type of Sample: 

OBSERVATIONS I NOTES: 

- FEW c*io-3 



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

I Project Site Name: NSWC Crane SWMU 13 Bldg 171 Sample ID No.: l3sP07L 
Project No.: 112~00517 Sample Location: 13 s D 7 

Samnled Rv: h . m  

I Surface Soil 
n Subsurface Soil 

~~ r - -  - 
C.O.C. ~ 0 . l ~  - 8 ,  

+c,% L 
.. If %&en' Type of Sample: 

Low Concentration 
1 Q A  Sample Type: High Concentration 

, 
Method: 

Monilor Readings 

(Range in ppm): 

I I I 
OBSERVATIONS I NOTES: IMAP: 

- pel( LOCI--'- C ~ J O  pl~ F L ~  1 - 0 WO 6-5 

- covr-/r w ~(Q-ZO w & GW?~ UN-F. 

Circle if Applicable: Signature(s): 

MSIMSD I Duplicate ID No h__ - - 



Tetra Tech NUS, Inc. 0 SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of - 

NSWC Crane SWMU 13 Bldg 171 
112600517 

[I Subsurface Soil 

ow Concentration 
[I QA Sample Type: 

- C ( i ? d + a a 9  C % W  t u f Y L ~ 5  Det-h.ry 



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: NSWC Crane SWMU 13 ~ l d g  171 Sample ID No.: 13 S Do79 
Project No.: I I Z G O O ~ I ~  Sample Location: 1 3  SO 7 y 

Sampled By' 
1 Surface So11 C.O.C. No.: 
1 Subsurface So11 
fl Sediment 

* 
fl Other: Low Concentration 
0 OA Sample Type: High Concentration 

;RAE SAMPLE DATA: 

late: f -23- 0% I Oepth 1 Color ( Description (Sand, Silt, Clay, Moisture, ctc.) 

late: Time 1 Depth 

I I I I 
SAMPLE COLLECTION INFORMATION: 

Color I Description (Sand, Silt, Clay, Moisture, etc.) 

Aonifor Readings 

Range in ppm): 

Analysis I Container Requirements 1 Collected 1 Other 
'CBs SW-846 8082 I WMG 402 jar 

- 

ixplosives SW-846 8330 I WMG 40r jar I I 

I I I 
IBSERVATIONS I NOTES: 



Tetra Tech NUS. Inc. 0 SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- ot - 

Project Site Name: NSWC Crane SWMU 13 ~ l d g  171 
112G00517 



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

NSWC Crane SWMU 13 Bldg 171 
112G00517 

ubsurface Soil 



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of 
h 

NSWC Crane SWMU 13 ~ ~ d g  171 sample ID NO.: I ? S ~ ~ L O $ ~ ~ > Y  
1 ~ Z G O O ~ I ~  Sample Locafion: 1% s(3 10% 

Sampled By: p , 0 fl 
C.O.C. No.: 4636 

Subsurface Soil 

[I QA Sample Type: 

Monitor Readings 

(Range in ppm): 

I I I 1 I 
SAMPLE COLLECTtON INFORMATION: 

Analysis Container Requirements Collected Other 

PCBs SW-846 8082 ~ ~ ~ ~ a y a r c )  - c/ - 
Explos~ves SW-846 8330 WMG 4-5 

I I I 
OBSERVATIONS I NOTES: IMAP: 

&;Qf'- p i s t h w r .  m p f ;  
@ CleTCk, fSk3t'- 

I T (  
Circle if Applicable: Sign-): 

MSlMSD Duplicate ID No - - 



1-1 Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
I 

Page- of ..- 

Project Site Name: NSWC Crane SWMU 13 61dg 171 Sample ID No.: \3=108bE;Ob 
Project No.: 112GW517 Sample Location: 

Sampled By: 
fl Surface Soil C.O.C. No.: 

%Subsurface Soil 
6 Sediment Type of Sample: 
0 Other: Low Concentration 
0 OA Sample Type: P [I High Concentration 

iRAB SAMPLE DATA: 

)are -2 - 0 Depth 

)ate: Time I Depth Color I Description (Sand, Silt, Clay, Moisture, etc.), 
I I I I 

nonitor Readings 

Range in ppm): /I , 

i A M P L E p d C T l O N  INFORMATION: 
Analysls Container Requirements Collected Other 

'CBs SW-846 BOB2 WMG-I I F  
:xploslves SW-846 8330 W M G M r  > / 

I I I 
>BSERVATlONS I NOTES: MAP: 

w w  G v I . - r e - ~ ~ ~ l ~  

PIPI= 

-F' 

:ircle if Applicable: S~gnature(s): 

MSIMSD Duplicate ID No.: - - - 



APPENDIX A.2 

SUMMARY OF MAY 2008 ANALYTICAL RESULTS 





APPENDIX A.3 

MAY 2008 DATA VALIDATION PACKAGE 



Tetra Tech NUS INTERNALCORRESPONDENCE 

TO: R. BASINSKI DATE: JULY 14,2008 

FROM: EDWARD SEDLMYER COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - EXPPCB 
CTO 048, NSWC CRANE 
SDG lT051701 

SAMPLES: 11 / Soil 

1 / Aqueous 

OVERVIEW 

The sample set lor CTO 048, NSWC CRANE, SDG TT51701 consists of one ( I )  rinse blank and eleven 
(11) soil environmental samples. All samples were analyzed for explosives (EXP) and polychlorinated 
biphenyls (PCBs). 

The samples were collected by TetraTech NUS on May 29, 2008 and analyzed by PACE Analytical 
Laboratories, Seattle, WA. All analyses were conducled in accordance with USEPA SW 846 Method 8330 
and 8082. The data contained in this SDG were validated with regard to the lollowing parameters: 

Data completeness 
Holding limes 
initial and continuing calibration 
Blank results 
Surrogate spike recoveries 
Blank Spike/Blank Spike Duplicate Results 
Matrix SpikeNatrix Spike Duplicate Results 
Detection Limits 
Field Duplicate Results 
Compound Quantitation 
Compound Identification 

The symbol (') indicates that all quality control criteria were met tor this parameter. Problems aflecting data 
quality are discussed below; documentation supporling these findings is presented in Appendix C. Qualilied 
Analytical results are presented in Appendix A. Results as reporled by the laboratory are presented in 
Appendix B. 



MEMO TO: R. BASINSKI PAGE: 2 

DATE: 07114108 SDG: TT051701 

PCB 

The percent diflerence between columns exceeded 25% for the following compounds. The positive resubs 
were reporled as estimated (J), lor the compounds below: 

Sample Compound 
13SD069 Aroclor-1248 

The matrix spike I matrix spike duplicate (MSIMSD) performed on sample 13SD071 had percent 
recoveries greater lhan the quality conlrol limit for Aroclor-1016. No action was taken on this basis 
because Aroclor-1016 was not detected in any associated samples. 

Samples 13FW52908.13SD069.13SD073,13SD074.13SD075, and 13SD076 required dilutions 
because of detections for Aroclor-1248 greater than the linear calibration range of the inslrument. The 
Aroclor-1248 results were reporled from the diluted analysis. 

EXP - 

The percenl diflerence between columns exceeded 259/. for the following compounds. The posilive results 
were reporled as estimated (J), for the compounds below: 

Sample Compound - %D 
13SW76 4-Amino-2.6-dinitrololuene 34.9% 

13R805290801 HMX 
RDX 

The lield duplicale precision exceeded the 50% relative percent diflerence (RPD) quality control criterion for 
2,4,6-lrinitrotoluene, HMX, and RDX in the field duplicate pair 1350073 and 13FD052908. The posilive 
results for the alorement~oned compounds in samples 13SD073 and 13FW52908 were qualified as 
estimated (J). 



MEMO TO: R. BASINSKI PAGE: 3 

DATE: 07/14/08 SDG: TT051701 

The laboratory reported the surrogate percent recoveries from one column only. No qualifications were 
made on this basis. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: None. 

Other Factors Affecting Data Quality: Qualificalions were made based percenl difference between 
analytical columns for the explosive and PCB analyses. The MSlMSD percent recoveries for one Aroclor in 
the PCB fraction had a non-compliance. Field duplicate imprecision was noted for three compounds in the 
explosive fraction. 

The data for lhese analyses were reviewed with relerence to the EPA Functional Guidelines for Organic Data 
Validation (October 1999) and the Department of Defense (DoD) document entitled "Quality Systems 
Manual (QSM) lor Environmenlal Laboratories" (January 2006). The text ol this report has been formulated 
lo address only those problem areas allecting dala quality. 

-1 attest that the data referenced herein were validated according lo the agreed upon validation criteria as 
sDecified in the DoD QSM." 

T&& Tetra Tech NUS 

Edward Sedlmyer 
ChemisVData Validator 

Y Joseph A. Samchuck 
Data Validation Quality Assurance Oflicer 

Attachments: 

1. Appendix A - Qualilied Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



Data Validation Qualifier Codes: 

A = Lab Blank Conlamination 

B = Field Blank Contamination 

C = Calibration Noncompliance (e.g. 90 RSDs. %Ds. ICVs. CCVs, RRFs, elc.) 

CO1 = GCIMS Tuning Noncompliance 

D = MSlMSD Recovery Noncompliance 

E = LCSILCSD Recovery Noncompliance 

F = Lab Duplicate Imprecision 

G = Field Duplicale Imprecision 

H = Holding Time Exceedance 

I = ICP Serial Dilution Noncornpliance 

J - GFAA PDS - G F M  MSA's r 0.995 1 ICP PDS Recovery Noncompliance 

K = ICP lnlerference - includes ICS % R Noncompliance 

L = Instrument Calibration Range Exceedance 

M = Sample Presewation Noncompliance 

N = Internal Standard Noncompliance 

NO1 = Internal Standard Recovery Noncompliance Dioxins 

NO2 = Recovery Slandard Noncompliance Dioxins 

NO3 = Clean-up Standard Noncompliance Dioxins 

0 = Poor Instrumenl Performance (e.g. base-line drifting) 

P = Unceriainly near deteclion limit (< 2 x IDL lor inorganics and cCRQL for organics) 

Q = Other problems (can encompass a number of issues: e.g. chromalography.interferences, elc.) 

R = Surrogates Recovery Noncompliance 

S = PesticidelPCB Resolution 

T = % Breakdown Noncompliance for DDT and Endrin 

U = % Difference between columns/delectors >25% for positive results determined via GCIHPLC 

V = Non-linear calibralions; correlalion coefficient r < 0.995 

W = EMPC result 

X = Signal to noise response drop 
Y = Percent solids ~ 3 0 %  
Z = Uncertainty at 2 sigma devialion is greater than sample activity 





PROJ-h.. 00517 
SDG: TT51701 MEDIA: SOIL DATA FRACTION: EXP 

nsample 13FD052908 nsample 13S81080304 narnpls 13501080506 

samp-date 32912008 amp-date 5/29/2008 10:45:00 AM $amp-date 5/29/2008 10:55:00 AM 

lab-id n51701-007 lab-id Tr51701-010 lab id TT51701-011 

qc-?w NM qc-type NM qc-type NM 

units MGKG units MGKG units MGIKG 

PctSolids 100.0 PttSolids 100.0 PcfLSolids 100.0 

DUP-OF: 13SD073 DUP-OF: DUP-OF: 

Page 1 of 4 (711 112008 30242 PM] 



PROJ-NO: 0051 7 
SDG: m51701 MEDIA: SOIL DATA FRACTION: EXP 

nsample 13SD069 w m p l e  13SW70 nsample 13SD071 
samp-date 5/29/2006 9:35:00 AM samp-date 5/29/2006 11 :15:00 AM samp-date 5/29/2008 9:54:00 AM 

l ah id  TT51701-001 labld TT51701-009 lahid TT51701-002 

qc-type NM qc-type NM qc-type NM 
units MGlKG uniO MGKG units MGIKG 
PCSdids 100.0 Pcl-Sdids 100.0 PCSdIds 100.0 

DUP-OF: DUP-OF: DUP-OF: 

Parameter Parameter Parameter 

HMX I I 
NlTROBENZENE I 0.039( U ( 
RDX 1 1.01 1 
TETRYL / 0.0991 U 1 

Page 2 old '112008 3:02:42 PM] 



PROJ-hb. 0051 7 
SDG: lT51701 MEDIA: SOIL DATA FRACTION: EXP 

nsample 13SD072 nsample 13SD073 nsample 13SD074 

samp-dale 5R9RW8 10:02:00 AM samp-date 5/29/m08 9:45:00 AM samp-dale 5/29/2008 9:42:00 AM 

lab-id lT51701-003 lab-id TT51701-004 lab-id TT51701-005 

qc-we NM qc-type NM qc-hlpe NM 

units MGIKG unib MGIKG "nib MGlKG 

PctLSolids 100.0 PcLSolids 100.0 PctLSolids 100.0 

OUP-OF: DUP-OF: DUP-OF: 

Parameter Parameter Parameter 

HMX 4.9 
NITROBENZENE 0.099 U 

RDX 3.7 
TETRYL 0.099 U I 

HMX 1 4.61 J 1 G 
NITROBENZENE / 0.099 u 1 
RDX I 2.5 J 1 G 
TETRYL 1 0.0991 u / 

Page 3 of 4 [7/1112W8 3:02:42 PM] 





PROJ-N, 0051 7 
SDG: TT51701 MEDIA: WATER DATA FRACTION: PESTIPCB 

Page 1 01 1 [7/11/2008 10:18:48 AM] 

nsample 13RB05290601 
samp-date 5/29/2006 1:40:00 PM 
lab-id TT51701-012 

qc-type NM 
units UG/L 
PC!-Solias 
DUP-OF: 

Parameter Result 
Val 

Oual 
Qual 
Code 



PROJ-NO: 00517 
SDG: TT51701 MEDIA: SOIL DATA FRACTION: PESTIPCB 

nsample 13FD052909 

sarnp-date 5/29/2008 
lab-id TT51701-007 

qc-type NM 
uniiS UWKG 
PctSotids 65.0 

DUP-OF: 13SW73 

Parameter 
Val Qua1 1 

Result Oual Code 1 

nsample 

samp-dale 
l a b g  

qc-type 
units 
Pcl_Solids 
DUP-OF: 

nsample 
samp-date 
tab-ld 

qc-type 
units 
Pcl-Solrds 
DUP-OF: 

13581 080304 

5/29/2008 10:45:00 AM 
TT51701.010 

NM 

UOKG 

84.0 

Paramelor 

Page 1 of 6 ' 1/2W8 10:17:48 AM] 



Page 2 of 6 [7111/2008 10:17:48 AM] 

PROJ-N 0051 7 
SDG: TT51701 MEDIA: SOIL DATA FRACTION: PESTlPCB 

nsample 13S81080506 nsample 13SD06Q nsampie 13SD069DL 

samp-date 5/29/2008 10:55:00 AM smp-dale 5129iZ008 9:35:00 AM samp-date 512912008 935 00 AM 
l a b l d  TT517Ot-011 lab jd  TT51701-001 lab-ld TT51701.001DL 

qc-type NM qc-type NM qc-type NM 
units UGIKG units UGiKG units UGIKG 

Pet-Soiids 82.0 PctSolids 70.0 Pct-Solids 70 0 

OUP-OF: OUP-OF: DUP-OF: 

Parameler Result Oual Parameter Result 

AROCLOR.1016 4.8 U I A R O C L O R . ~ ~ ~ ~  12000 

AROCLOR.1221 4.8 U 2 
AROCLOR-1232 4.8 U 

- 

AROCLOR. 1242 4.81 U 

AROCLOR. 1254 4.8 U 
AROCLOR.lXO 4.8 U 

Val I Oual 
Oual 

J 

Code 

U 



PROJ-NO: 00517 
SDG: TT51701 MEDIA: SOIL DATA FRACTION: PESTIPCB 

nsample 

samp-date 
lab-id 

qc-type 
units 

PctLSolids 
DUP-OF: 

13SD070 nsample 

5/29/2008 11 :15:00 AM samp-date 
Tr51701-009 lab-id 

NM qc-type 
UGIKG unik 
70.0 PctLSolids 

DUP-OF: 

13SD071 nsample 
512912008 9:54.00 AM samp-dale 
TT51701-002 lab-md 
NM qc-type 

UGiKG units 

74.0 PcLSol~ds 
DUP-OF. 

13SO072 
5/2B12008 10:02'00 AM 

Tr51701.003 
NM 

UGIKG 
75.0 

- 

1 Val 1 Oual ) Parameter Parameter Pararneler Result Oual / Code 

Page 3 of 6 '-"I12008 10:17:48 AM] 



'ROJ-F' 0051 7 
;DG: TT51701 MEDIA: SOIL DATA FRACTION: PESTIPCB 

sample 13SD073 nsarnple 13SD073DL nsample 13SD074 

amp-date 5/29/2008 8:45:00 AM samp..dale 5/29/2008 9:45:00 AM samp-date 5/29/2008 9:42:00 AM 

b-id TT51701-OOd lab-id TT51701-004DL lab-id TT51701-005 

:-type NM qc-hlpe NM qc-tvpe NM 
?its UGlKG units UG!KG units UGIKG 

~ I - S ~ l i d s  65.0 PC!-Solids 65.0 PcI-Solids 62.0 

UP-OF: DUP-OF: DUP-OF 

1 vai p5 1 Parameter Result Oual Code Parameter Parameter 

age 4 of 6 [7/11/2008 10:17:P8 AM] 



PROJ-NO: 00517 
. SDG: Tr51701 MEDIA: SOIL DATA FRACTION: PESTIPCB 

nsample 

samp-date 
lab-id 

qc-hlpe 
units 
PC!-Solids 
DUP-OF: 

13SD074DL nsample 
512912008 9:42:0i? AM samp-dale 

TT51701-0ffiDL lab-id 
NM SC-IWe 

UGIKG units 

62.0 Pct-Solids 
DUP-OF: 

1350075 nsample 
512912008 9:50:00 AM samp-dale 

TT51701-006 lab-id 
NM qc-hlPe 
UGIKG units 
74 0 Pct_Solids 

DUP-OF: 

13SD075DL 

5/29/2008 9:50:00 AM 
TT51701-00BOL 
NM 
UGIKG 
74.0 

Page 5 of 6 '-"I12008 10:17:48 AM] 

Parameter 

AROCLOR-1248 1 61001 J I U 1 
Result 

Val 
Qua1 

- . .- 
~AROCLOR-1248 1 ~ Z O O /  J 1 U 

Qua1 
Code 

Qua1 
Code Parameter 

..... 
Val 

I 

Val 
R e s ~ l l  Qual 

AROCLOR.1016 
AROCLOR.1221 
AROCLOR-1232 
AROCLOR.1242 

AROCLOR.1254 
AROCLOR-1260 

Qua1 

4.8 U 

-- 4.8' U - 
4.8 U 
4.8 U 
4.8 U 
4.8 U 

Parameter Result Qua1 , Code 



PROJ-N\ 0051 7 
SDG: lT51701 MEDIA: SOIL DATA FRACTION: PESTIPCB 

lsample 13SD076 nsample 13SO076DL 
;amp-dale 5/29/2008 10: 12:W AM sarnp-date 5/29/2008 10: 12:OO AM 
nb-Id TT51701-008 lab-id TT51701-W8DL 

ic-type NM qc-type NM 
,nits UGIKG units UG/KG 
'cl-Solids 73.0 PctLSoiids 73.0 
)UP-OF: OUP-OF: 

'age 6 of 6 [7/11/2W6 10:17:48 AM] 

Parameter 
Val  result^ Quai 

Qual 
Code Parameter flesufl 

Val 
Quai 

Oual 
Code 



APPENDIX B 

RESULTS AS REPORTED BY THE LABORATORY 



CLiENT SPXPLE. NO. 
AROCLOR 3RGANICS ANALYSIS UI?TA Sl<Lt:T 

~~b K ~ ~ ~ :  ?ace Analytical Services, In 

SDG N ~ . :  TT51701 

:+atiix: (SC~L/S~TEK~ i z t e r  

sample ut/vol: 966.  0 (q/mL) ml, 

% Moisture: Decanted: (Y/Nj N 

Extraction: (Type) SEPF 

Concentrated Extract Volume: 10000.0(~5) 

Injection Volume: @.' Iui! 

GPC Cleanup: I Y / N )  N p~ : C2 

Contract: N/A 

RU" sequence: 3028576 

~~b sample 10: TT51lCl-012 

~~b ~ i l ~  ID: 06030837.d 

Date Collected: 05/29/2008 

Date Extracted: 06/03/2008 

Date Analyzed: 06/04/2008 

Dilution Factor: .0 

Sulfur Cleanup: IY/N) 

Page 1 of 1 FORM I ARO 

SUM - 44 



1 CLIENT SAMPLE YO. 
AROCLOR 0RrnxIc5 AIiRLysIz nP..iA sL-EET r--- ---- I 

),ab Pace R n a l y t l c a l  S P ~ Y I T ~ S ,  I n  

SDG N ~ . :  TT51701 

xarrir: ISOIL/~<ATER! S a i l  

s a m p l e  u t / v o i :  5 . 2 3  l q / m L i  qm 

% t i o l s t u r e :  35.0 Deci ln ted :  IY/N) 2 

Sxtraction: ( T y p e )  SONC 

C o n c e n t r a t e d  E x t r a c t  Volume: l 0 0 0 o . 0 1 ~ ~ )  

I n j e c t i o n  Volume: 0 .5  !uL! 

GPC C l e a n u p :  I Y I N I  pH: 

c u n i r a c ~ :  NIA 

~ u n  S e q u e n c e :  R0285.76 

~~b ~~~~i~ ID: TT51701-007 

~ a b  ~ i l e  ID:  Q 6 0 3 0 8 2 6 . d  

Date C o l l e c t e d :  05 /29 /2008  

3 a t e  E x t r s c r e d :  06 /02 /2008  

D a t e  Analyzed: 0 6 / 0 4 / 2 0 0 8  

Dilution Factor: 

S u l f u r  C l e a n u p :  l Y / N )  

Comments: 

Page 1 of 1 

r 
L 

Dale Pnnld U13R008 12.47 
808ZA FORH I ARO 

SUM - 30 



1 CSiENT SisFPLE NO. 
ARDCLOX ORGANICS At;ALYS;S SkTA SH4ET i 1 1 13FU052908-DL 

~~b N ~ ~ ~ :  Pace A n a l y t i c a l  S e r v i c e s ,  I c  

~m N ~ , :  TT51701 

H z t r l x :  (SOIi/WRTEPi S o i l  

sample ut/vol: 5.23 iq/mLI qm 

b Moisture: 35.0 Decanted: (Y/NI N 

Extraction: (Type) 

Concentrated E x t r a c t  volume: 10D00.01~1,) 

Injection Volume: 0.5 IuLi 

GPC C l e a n u p :  (Y/NI pH: 

c o n t r a c t :  

nun sequence:  R028516 

~~b sample 1;: TT51701-fi07DL 

~ a b  ~ i l e  ID: Q6040806.d 

Date Collected: 05/29/2008 

Date Extracted: 06/02/2008 

a a t e  Analyzed: 06/04/200@ 

Dilution Factor: 

S u l f u r  C l e a n u p :  IY/N) 

comirn ts: 

Page 1 of 1 
Date Prinad: 6113RW8 1 2 4 7  

8082A FORM I ARO 

SUM - 32 



1 CLIENT SILMPLF. E13. 
AROCI.OR ORGA?IICS AE!S.LYSIS DATA SHEET 

13SB1080301 

~~b N ~ ~ ~ :  P a c e  A n a l y t i c a l  Service+, To c o n ~ r d c r :  "/A 

r 
SDG f l o . :  TT51701 xun Sequence: 3 0 2 f j 7 6  

:la:;ix: :So:I./t:RTEP.) Sol:  1,ak ~ a i l p l e  r3: TT5I701-010 

s a m p l e  wt/vo!: 5 . 1 4  lg/mLl am ~~b ? i l a  ID:  Q6030831.d  

P M o i s t c r e :  16.' Decanted:  (Y /N)  N  ate c o l l e c t e d :  05/29'2008 

E x t r a c t i o n :  (Type) Date  E x t r a c t e d :  0 6 / 0 2 / 2 n 0 8  

C o a c e n t r a t e d  P ~ t r a c r  Volume: 1 0 0 0 0 . 0 l u ~ )  nate ~ n a l y ~ e d :  06104/2008 

1r:jertion Volume: 0 .5  LuL) ~ i l u c 5 o n   actor: I.o 

GPC Cleanup :  I Y I N I  pH:  S u l f l l r  C l e a r i u p :  (YIAI 

Page 1 of 1 

1, 

80B2A 
DaEPrinlcd: 6113RW8 12.47 

FORn I A80 

SUM - 40 



I CLIEI!T SANPLE NO. 
HROCLOR OFGANICS kPi? ,LYSi i  PRTA SH6ET 

13SBi080506 

Na:ne: ?ace Analytical S e r 7 i c e s .  I n  c o n t r a c t :  N/A 

u 
SDG N ~ . :  TTj1701 ~ u n  sequer.ce: R028576 

b!at;;x: :SCI5,'9ATER) S o i l  ~~b  zaaple ID: TT51701-011 

sample  w t / v o l :  5 . 2 0  ig/mLl 9m ~~b  r i l e  ID: G6030832.d  

ij Moisture:  l a . '  Decanted:  i Y / N l  M D a t e  C o l l e c t e d :  0 5 / 2 9 / 2 0 0 8  

Extrac t ion:  ITygeI SONC Date  E x t r a c t e d :  0 6 / 0 2 / 2 0 0 8  

Concentra ted  Extrac t   volume^ 1 0 0 0 0 . 0 ( u l , )    ate ~ n a l y z e d :  06/04/2008 

I n j e c t i o n  Volume: '.' (UL) Oilut:on Fac tor :  

GPC Cleanup:  (Y/NI pH: S u l f u r  Cleanup: ( Y / N )  

Page 1 of 1  FORM I ARO 

SUM - 42 



! CLIEPT S.UIP1.E NO. 
AROCLOP ORGA:IICS ANALYSIS D:$TA SiiEET 

~ . a b  ~ a r n ~ :  Pace R n a l y t i c a :  Services,  I n  

SDG N O . :  T T 5 ; l o l  -- 

NdLria: (SSIL/YATER) Soil 

s a m p l e  v c / v o l :  5 .35  (g/rnLl 4 m  

2, H o i s t ~ r e :  'O" D e c a n t e d :  IY /N)  N 

E x t r a c t i o n :  [Type) PFEX 

C o n c e n t r a t e d  E x t r a c t  Volume: 10000.0[,1,) 

T n j c c t i o n  Vulumc: ("1) 

GPC Cleanup: ( Y / N I  pH: 

c o n t r a c t :  N/A 

x u n  S e q u e n c e :  3 0 2 6 5 7 6  

~~b sample 13: T T 5 1 7 0 I - 0 0 1  

~ a b  r i l e  ID: Q6030820 .d  

D a t e  C o l l e c t e d :  05 /29 /2008  

D a t e  E x t r a c t e d :  06 /02 /2008  

Date A n a l y z e d :  0 6 / 0 4 / 2 0 0 8  

D i l u i i o n  F a c t o r :  i . U  

S o l f u r  Cieanup: I Y / N l  

comments: 

Page 1 of 1 
Dale Printed: 6/18RWB 1622 

80B2A FORM I ARO 

SUM - 10 



Lab N ~ ~ ~ :  Pace  Analytical Services,  I n  

N ~ . :  TT51701 

N . l t ; i r :  {SOIL/'.!i?TER) .Soil 

Sample v t /vo l :  5.35 Ig/mLl gm 

'. Mois tu re :  Decanted: lY/Nl N 

Extraction: (Type1 

Concentrated Extract Volume: 10000.0lui) 

injection volune: 0.5 IuLI 

GPC Cleanup: IY/RI pH: 

1 CL.LEb7T SANPLE NO. 

Contract: N / A  

Run Sequence: R028576 

~~b s ~ ~ ~ ! ~  ID: TT51101-001DL 

i,ab ~ l l e  ID: QEOn08U4.d 

Date Collected: 05/29/2008 

Date Extracted: 06/02/2008 

Date Analyzed: 06/04/2008 

D~lucian Factor: 

s u l f u r  Cleanup: U/NI 

APOCLOK ORGANICS ANALYSIS D117A SHEET 

Comments: 

i 3 S D 0 6 9 - D l  

Page 1 of I 
Dale Printed: 6/13/2008 1247 

8082A 



1 CLIEliT S A M P U H O .  
AROCLO? ORGANICS ANi:.Y.'IS DAY& .il!iC: 

i.?b ,jame: P a c e  Ana1yc:cal Services, In 

SDG NO. : TT51791 

n>:.; ix:  :53I:.?WATER) Toil 

sample u t / v o ~ :  5.10 Ig/mL) qm 

i M O I S ~ U ~ B :  30.0 Decanted: (Y/N) -!?- 

Excractlon: (Type) SONC 

Concentrated Extract Volume: 1 0 0 0 0 . 0 ( ~ ~ )  

Injection volume: iu~l 

GPC Cleanup: IY/N! pH: 

c o n t r a c t :  N/A 

a u n  sequence: 3028576 

IS: TT51701-009 

~ a b  ~ i l e  ID: Q6030830.d 

Date Collected: 05/29/209a 

Date Extracted: 06/02/2008 

Uate Analyzed: 06/04/2008 

DiluLloD Factor: 

Sulfur Cleanup: I Y / N )  

Comments: 

Page 1 a£ 1 FORH I ARO 

SUM - 38 



1 - CL!EfI'P S X I P L E  NO. 
RRC'CL.UR UP,GAI.IICS 21IAil':iS 1,HTA SHEET 1 13S@011 1 

:ab same: Pace Analytical S e r v ~ c e s ,  I n  contract: NIA 

S ~ G  N,,.: TT51101 ~ u l l  S e q e n ~ b :  R028576 

Matri:: ,(SOIL/WATER! S0iL L;(, sample I?: TTS1701-0Q2 

Sample utivol: 5.19 Ig/mLi 9''' ~ . a b  ~ i l ~  ID: 9603i)B2l.d 

O Moisture: 26.0 Decanted: (Y/N) -!- Date  Collected: 051?9i'008 

Extraction: (Type) SONC Date Extracted: 061021200e 

Concentrated Extract Volume: 1 0 0 0 0 . 0 ( ~ ~ )  Date 4nalyzed: 06/04/2008 

lnjectlon Volume: 0.5 !uLl rilution Factor. 

GPC Cleanup: (Y/N) pH: sulfur Cleanup: IYIN) 

Page 1 of 1 EORH 1 ARO 

SUM - 14 



1 CLiENT Sl\rYPLE NO. 
RFOCLOH ORGAUICS ANALIaIS UATR SHEET 7- 

~~h N ~ ~ ~ :  P a c e  a n a l y t i c a l  S e r v i c e s ,  I n  

SDG N O .  : TT51701 

X d t r i r . :  iSOILiWATER) S o l L  

s a m p l e  w t / v o l :  5 . 2 9  ( g l n L 1  qm 

% M o i s t x r e :  25 .0  Drc#ntrd: ( . I / N )  2 

E x t r a c t i o n :  (Type1 PEEX 

C o n c e n t r a t e d  ~ x t r a c t  v o l u m e :  1 0 0 0 0 . 0 [ ~ ~ )  

injection Volume: 0 - 5  (uL1 

GPC C l e a n u p :  ( Y / N )  pH: 

c o n t r z c t :  NIA 

nun S e q u e n c e :  RO2B576 

i a b  sample in: TT517Cl-003  

~ s b  r i l e  ID: Q 6 0 3 0 8 2 2 . d  

D a t e  C o l l e c t e d :  05'29/i008 

D a t e  E x t r a c t e d :  0 6 / 0 2 / 2 0 0 8  

D a t e  A n a l y z e d :  0 6 / 0 4 / 2 0 0 9  

D i l u t i o n  Factor:  1 . 0  

S u l f u r  C l e a n u p :  ( Y / N )  

I Page 1 of  1 

Q COMPOUND CAS NO. 

12614-11-2  . 
i1104-28-2  
11141-16-5  
53469-21-9 
12612-29-5  -- 
11097-69-1 
11096-82-5  

Dale Printed: 6118i2008 16.22 
9082.4 FORH I ARO 

SUM - 16 

CONCENTPATIO14 U N I T S :  
, > n , ' r n  

t o m e n t s :  

AROCLOR- 1 0 1  6  
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-128 
ARKLOR-1254 
ARKLOH- 1260 -- ~~ -- 

4.5 
4 . 5  

4 . 5  
4 . 5  
5 1 0  
4 . 5  
4 . 5  

U 

U 
U 
U 

P 
U 
U 



lao N ~ ~ ~ :  Pace A n a i y t ~ c a l  Services, I n  c o n t r a c t :  - / A  

SDG No.: TT51701 ~ u n  Sequence:  RO28576 

M a t r i x :  (SOII.!%ATER: Sn'i Lab Sample I D :  TT51701-004 

sample u t / v o l :  5 - 3 1  ig/rnLl 9m ~~b rile ID: Q6330810.d 

6 M o i s ~ u r e :  35 .0  ~ e c a n t e d :  I Y / N )  A Date C o l l e c t e d :  05 /29 /2008  

E x t r a c t i o n :  (Type) SONC Date E x t r a c t e d :  36 /02 /2008  

Concen t ra t ed  E x t r a c t  volume: 1 0 0 0 O . O ( u ~ )  Date Analyzed:  06/03/2008 

~ n j e c t i o n  volume: 0 - 5  > , . . r  -- 1 D i l u t l o n  F a c t o r :  4 . 0  

GPC Cleanup: I Y / N )  pH: S u l f u r  Cleanup:  IY/NI 

Page 1 of 1 8082A 
Dale h-"led: 6/13/2008 1 2 4 7  

FORM I ARO 

SUM - 18 



L Z ~  ~ a ~ e :  Pace A n a l y t i c a l  Services, I n  

s i ~ j  ,lo.: TT51701 

N a t r i x :  (SOIL/WATER; S o i l  

s a m p l e  u t / v o l :  5 . 3 1  (g/mL) 4m 

P H a i s t o r e :  35.0 Decanted:  lY/Nl N 

E x t r a c t i o n :  (Type)  SONC 

Concen t ra ted  E x t r a c t  Volume: l 0 0 0 0 . 0 [ ~ ~ )  

l n j e c c i o n  volume: 0 . 5  iuLi 

GPC Cleanup: (Y/NI pH: 

1 C L I E I T T  s m n ~ '  110 

I I 

c o n r r a c r  : N!A 

Run sequence: R028576 

~~b  sarnpls I D :  TT51701-OC4DL 

~~b  r i l e  I D :  Q6040805.d 

Date C o l l e c t e d :  05/29/2008 

Date  E x t r a c t e d :  0 6 / 0 2 / 2 0 0 8  

Date Analyzed: 06/04/2008 

D i l u t i o n  F a c t o r :  4 0 . 0  

S u l f u r  Cleanup: IY!NI 

RPOCLOP. 9F.GA:JIC.S ANAL51I CAT& SHEET 

Page 1 of 1 

13S3U 13-3L  

Date Prinbd: 6/13/2008 12:47 
8 0 8 2 A  

; 

FORM I RRO 

SUM - 20 



CL7E:IT S M 2 L E  KO. 

I 
~ 

AROCLUR 03GnNICS RNRLYSIS DATR SHEET 
13SdO:P 1 

Lbb N ~ ~ ~ ;  P a c e  A n a l y t l c s l  Services. I n  

SDG NO. : TT51701  

n a t r i x :  ;scIL:a&:.E::: s-11 

5dmp1e u t l v o l :  5 . 1 8  (g/mL) qrn 

'. Moisture: 38.0 D e c a r i t e d :  (Y/NI 

S r t r a c t i o n :  (Type1  SONC 

C o n c e n r r a t e d  Ex t r ac t  Volume: 1 0 0 0 0  . O [ U L ~  

Injection Yo:ome: 0 - 5 3 ~ :  

GPC c l e a n u p :  ( Y / N )  N p ~ :  

c o n t r a c t : L / "  

R u n  Sequence: R028576  

~~b sanFlc ID: T T S l 7 O l - 0 0 5  

~ ~ i ?  ~ i l ~  I D :  Q 6 0 3 0 8 2 4 . d  

Date Coilected: 05/29/2008 

D a t e  Extracted: C6/02 /2008  

Date A n a l y z e d :  0 6 / 0 4 / 2 0 0 8  

D i l u t i o n  F a c t o r :  - O  

Sulfur Cleanup: ( Y / N )  N 

P a g e  I o f  1 FORn I ARO 

SUM - 22 



1 CLIENT SAll?LE KO. 
RPOCSCR OHGrrVICS P-RALYSIS DATA SKEET - 

~~b ~ I J ~ ~ :  Pace Acalytical Services, 111 

sm ,lo, : -TT517Oi 

Matrix: fSOIL/WATER) S o i l  

s a m p l e  ut/vol: 5.18 ( g /mL)  grn 

$ Moisture: 38-0 Decanted: ( Y / N )  -!!.- 

E x t r a c t i o n :  (Type) SONC 

Concentrated Extract Volume: 10000.0[u~) 

Injectioc V o l u r , ~ :  0.5 InL1 

CPC rleanup: (Y/N) N p ~ :  

Conrract: N I A  

Run ~ 0 2 8 5 7 6  

~~b sample 10: TT5170l-005DL 

~ a b  rile ID: Q603081l.d 

D a t e  Collected: 05129/2008 

Date Extracted: 06'02/2008 

Date Analyzed: 06/03/2008 

Dilution Pactor: 4.0 

sulfur Cleanup: I Y I N I  

comments: 

Page I aE 1 
DarePriemd: 61138038 1247 

8082A FORW I ARO 

SUM - 24 



N ~ ~ ~ :  ?ace Analytical Servlses. In 

SDG N".: TT51701 

!:atrix: (SCT:.!:?.TEP.) -S"il 

sample wt/vol: 5 . 1 2  (g/mLl 3"' 

a Moisrure: 26.0 Decanted: (Y/N) " 
Sxtraction: (Type) SONC 

Concenrrated Extracr Volume: 10000.01u~) 

~ n ~ e c t i o n  vo1::ac: 9.5 I u L )  

GPC Cleanup: (Y/Ni pH: 

~ontract:'JIA 

Rlln Sequence: R028576 

Lab S,:xF:c :": ?T51701-006 

~~b rile ID: Q6030825.d 

Date Collected: 05/29/2008 

gate Extracred: 06/02'2008 

Date Analyzed: 06!04/2008 

Oilutlcn Factor: l." 

sulfur c leanup:  ( Y / N ~  N 

ONCENTIlRTlON UNITS: 

Page I vf I 
Date kinled: 6113n008 1247 

80821 fORH I ARO 

SUM - 26 



I CLIEST SiWPiE NO. 
RROCLO$. SRGP.NICS RNlLYSI.5 DRCh SHEET 

13SD075-Dl. 

Lab  Name: 

SDG N O . :  TT51701 

U.~::~X: :soT:.!~~RTEP.: S o i l  

sample r t / v o ~ :  5.12 lq/mLI qm 

% Mois tu re :  2 6 . 0  Decanted: ( Y / N I  N 

ix2rdCtion: ITypei SONC 

Concen t ra ted  E x t r a c t  Volume: 1 0 0 0 0 . 0 i u ~ l  

I n j e c r i o n  volume: 0 . 5  luL) 

GPC Cleanup: iY/N) pH: 

c o n t r a c t : .  N/A 

~ u n  Sequence: RG2857E 

~~b sample ID: TT51701-005DL 

 ah ~ i l ~  I D :  Q6030812.d 

Date C o l l e c t e d :  05/29/2008 

Date Extracted: 06/02/2008 

Date Analyzed: 06/03/2008 

D i l u t i o n  F a c t o r :  

Sulfur Cleanup: i Y / N )  

CONCENTRATION UNITS: 

Comments: 

Page 1 of I FOUY I ARO 

SUM - 28 



1  
ARPCLVR IIPLI,N:CS ANALYSIS D i ~ l ' i  ZllCEi '  

13SU076 1 
~~b  N ~ ~ ~ :  Pace A n a l y t i c a l  S e r v i c e s ,  I n  

SDG No. : TT517D1 

Hafrix: (COIL!BATER) soi1  

s ample  u t / v o l :  5.04 ~ g / r r ~ )  q m  

M o i s t u r e :  2 7 . 0  Decanted: I Y / N l  A 

E x t r a c t i o n :  lType1 SONc 

C o n c e n t r a t e d  E x t r a c t  volume: 1 0 0 0 0 . 0 [ u ~ )  

I n j e c t i o n  Volume: 0 . 5  IuLI 

GPC c l e a n u p :  ( Y / N )  pH: 

I I 

c o n t r a c t :  "/A 

  on sequerce:  KO28516 

~ ; b  sanple 1;: TT51701-008 

~ a b  ~ : l e  ID: Qh030829.d  

Da te  Collected: 05 /29 /2008  

D a t e  E x t r a c t e d :  0 b / 0 2 / 2 0 0 8  

D a t e  Ana lyzed :  06 /04 /2008  
- .  

Dilution Fac:or: 

Sulfur C l e a n u p :  I N  

comments: 

Page 1  of I FORM I ARO 

SUM - 34 



1 CLIENT SNIPLE NO. 
RRGCLOR O T S i $ l I C S  ANRLYEI5 DATA 5HI:ET 7-~- I liSCC76-DL 

!,,a xame: Pace Analytical Serv:ces, In Contract: N/A 

Szmple ut/val: 3.04 lo /mLl  b ~~b ~ . i : ~  ID: Q6040807.d 

r Moisture: 27.0 Decanted: (Y/Nl N Date Collected: 05/29/2008 

Exzraction: (Type1 SONC gate ~ ~ t ~ ~ ~ t ~ d :  06/02/2008 

Concentrated ~ n ~ r a c t  Volume: I o 0 0 0 . 0 1 ~ ~ )  Date Rnalyied: 06/a4/2008 

Injection Volume: 0 . 5 ~ ~ 1  Dilution Factor: 

SPC Cleanup: IY/Nl pH: s u i r u r  c l e a n o p :  (Y/N) 

CAS NO. 

Page 1 of i 

12614-11-2 
11104-28-2 
11141-i6-5 
53469-21-9 
12672-29-6 
11097-69-1 - 

il096-62-5 

8082A 
Dau Prinlcd: fd13RW8 1247 

CCMPOUND 

FORM I ARO 

SUM - 36 

comments: 

ARKLOR- 101 6 
RRCCLOR- 1221 
ARKLGR-1232 
ARCCMR-1242 
AROCLOR-1248 
AROCLOR-1254 
AXCCLOR-1260 

CONCENTRATION UNITS: 
Q 

49 
49 
4 9 
49 

20'300 
4 9 
49 

U 

U 
U 
U 

U 

U 



~~b N ~ ~ ~ :  P2ce A n a l y t . l c a l  Serulces, I n  

SDG NO. : TT51701 

:.,a;L-x: ! S C I ; / W A T E ~ ~ ~  water 

sample v t / v a l :  1 0 0 0 . 0  i q l r n ~ )  ml 

a Kolsture: Decanted: (Y/N) 2 

Extraction: [ T y p e )  SPE 

Concentrated Extract Volume: 5 0 0 0 . 0  l u L )  

lnjectlon Volume: 5 0 . 0  fuL)  

GPC Cleanup: lY/Nt pH: 

1 CL!SNT SAMPLE NO. 

Contract: N / A  

~ u n  sequence: R028606 

~~t ~ ~ ~ ; ~ l ~  TD:  TT51701-012  

~~b rile 10: F6060805 .D 

D a t e  Callected: u512912008 

D a t e  Extracted: 06 /03 /2008  

D a t e  Analyzed: 0 6 / 0 5 / 2 0 0 8  

Dilution Factor: 2 . 0  

sulfur Cleanup: I Y I N )  

3R01JANiE CRGAMICS P.N,?I:<SIS CATPI C I I E C I  

Comments : 

1 3 ~ < 8 0 5 2 9 0 8 0 1  

Paqe  l of 1 8 3 3 0  
Dac Rinled: 6/l8R008 IL:59 

I 
C 

FORM I ORD 

SUM-143 ' 



1 CLIENY SRMPLE NO. 
QPONANCE ORGRNICS ANPLYSIS DRTR SHEET 

13f0052908 ELI 
~~b N ~ ~ ~ :  P a c e  Analytical Services, In contract: N/A 

SDG N ~ . :  TT517Ci ~ u n  sequence: 3028606 

~ a b  sample ID: TT51'01-007 Matrix: ISOlL/WATER) Sail 

sample ut/vol: 5.03 ig/mL) q m  ~~b file 19: 06040809.D 

O.O Decanted! iY/N] -!!- D a t e  Collected: 05/29/2008 b Moisture: 

Extraction: (Type1 S O W  Date Extracted: 06/02/2008 

Concentrated Extract Volume: 20000.0(u~) Date Analyzed: 0b/0q/2008 

i 
rrjectian Volume: 50.0 :uL) Dilution Tacror:  

GPC cleanup: (Y/"I) N pH: Sulfur Cleanup: (Y/H) 

I 

Page 1 of I FORM I ORD 

SUM - 131 



C L I E N T  S W P L E  NO. 
OS?I.IANCE O P S A t l I C S  FtiRL'iSI; :  DATA SRF.FT 

13SB1080301 

~~b N ~ ~ ~ :  Pace Analytical services, In contract: N/A 

'05 N ~ . ;  TT51101 ~ u n  sequence: R028606 

p ~ L  , :. ( S O I L ~ ~ R T E R )  s o i l  . ~ ,. ~~~~l~ ID: TT5??01-'JlQ 

sample wtiuol: 5.01 (g/rnL) qm ~ ~ j ,  ~ i l ~  ID: F606082C.D 

% Moistore: - '.O Decanted: (Y/NJ i" Date Collected: 05i29i2c08 

Extraction: [Type) SoNC Date Extracted: 06/02/2008 

Concentrated Extract Volume: 20000.0(uL) Date Analyzed: 06/04/2008 

~ n ~ e c t i o n  volume: 50.c (ULI Dilutlon F ~ C ~ O T :  1.0 

GPC Cleanup: IY/N) pH: Sulfur Cleacup: (Y/Nl N 

Comments: 

FORM I ORD 

SUM - 139 



1  C L I E N T  SAHPLE NO. 
CRCNAtlCE CRGP.I:ICS AWAI.YSIS DRTR SYEET 

~ z m e :  Pace A n a l y t i c a l  Services, I n  

~ D G  N,,.: TT51701 

Mat r ix :  iSOiL/UAPEF.l Soil 

s amp le  u t / v o l :  5 . 0 3  (g/rnL) qrn 

% Y a r s r u r e :  O . O  Decan t ed :  I Y / N )  N 

E x t r a c t i o n :  (Type) SONC 

C o r ~ c e n t r a t e d  E x t r a c t  Volume: 2 0 0 0 0 . 0 1 ~ ~ )  

rnjection volume: 5 0 . 0  IuL) 

GPC C leanup :  iY/NI pH: 

c o n t r a c t :  N/A 

Run sequence: R028606 

~~b  10: TT51701-011 

~~b  ~ i l ~  13: 06040814 .0  

s a t e  C o l l e c t e d :  05 /29 /2008  

D a t e  E x t r a c t e d :  06'02i2008 

Da t e  Ana lyzed :  06 /04 /2008  

Dilution F a c t o r :  

s u l f u r  C l eanup :  lY/Nl 

CONCENTRATION UNITS: 

Page 1 of 1 8330 
Dote Itioted: UlsR008 II:J9 

FORM I ORD 

SUM - 141 



C L I E N T  SWPLI: :I:!. 
UR3YnFii; O R ' a A I l I C S  ANAI.YSIS DATA S:IEIT 1 :3SnOh9 

, 'LC:' h r a i y r i c a l  Services, I n  ~ o a t r a c t :  "1" 

; : r:sii'" ,J I ~ u n  .~eq;le.nce: R028606 

a !  X :  L ,  *I , a m p ] p  ~ n :  TT51731-001 

Sample x;/roi: 5-03 / q / m L )  4 m  Lat, r i l e  ZD: 06G40805.D 

'i M o j s t c r e :  O.\~)ecanted: IYINI D a t e  C o l l e c t e d :  35/29/20C8 

Z x t r a c t i o n :  iTypc: SONC g a t e  E x t r a c t e d :  06/0Z/Z00R 

Concnntiated E e L r a c t  i lo lume:  20000.0!~1.) Date Analyzed: z 4 / 2 C 0 8  

~ n ! e r : c  ,,,i: 'ic!lime: 5C.3 I U I , ~  Dilution Factor: 1.0 

:;?C Clr,,r?dp: iV /W lJ pH: sulfllr cleanup:  i Y / N )  

8330 
Dole Printed: 611312008 1 4 5 4  

k'ORM i ORD 

SUM - 117 



1 CLI Eli? SMP1.F; NO. 
OP.GNANCE l l i G R I l l C S  ANALYSIS CA7A SHEET -7 l3SCOlO 

~~b ~ a m e :  Pace Analytical Services, ln 

SDG NO.: TT51701 

Matrix: ISOlL/WATERI Soil 

sample vt/vol: 5.04 lg/mLl gm 

t Moisture: Decanted: IY/NI N 

E x t r a c t i o n :  [Type) SONC 

Concentrated ExCract Volume: 200OO.O[u!,) 

Injection Volune: 50.0 (US) 

GPC Cieancp: :Y/N) N PH:  

contract: "/A 

~ u n  Sequence: RO28606 

Lab Sample ID: TT51701-009 

~~b ID: F6060819.D 

Date Collected: 05/2912008 

oate Extracted: 06/02/2008 

Date Rnalyred: 06/01/2008 

Dilutiori Factor: 

Sulfur Cleandp: :Y/NI 

Page 1 of 1 

i 
I 

FORU I ORD 

SUM - 137 



I CLIEPT SWPLL: NO. 
O k D N R A C i  IIRGANICS I I I A L Y S I S  >ATh StIEET r 13SD071 

7 

~~b N ~ ~ ~ :  Pace Analytical Services, In ~ o n t r a c t : N / A  

SDG NO. : TT51701 fiun Sequence: R028606 

Hatrin: (SOIL/WATER) Soil Lab Sample ID: TT51701-0°2 

sample vt/vol: 5.06 lg/mLl qr. Lab F l l e  ID: J6068809.D 

% Moisture: O.O Decanted: IY/NI Date Collected:  05/29/Z008 

Extraction: [Type) SONC Date Enbracted: 06/02/2008 

concentrated Extract volume: 2 0 0 0 0 . 0 [ ~ ~ )  Date Rnalyzed: 06/04/2008 

injection v o l u m e :  50.0 lui.1 Dilution Factor: 

CPC Cleanup: IY/N) pH: Sulfur Cleanup: IY/NI A 

C'aments : 

Page I  of 1 8 3 3 0  
Date Rimed: 611 KnW8 11.59 

FORM I ORD 

SUM - 119 



1 CLIENT SPJIPLE 115. 
ORDNANCE ORGANICS RNALYEIS DATA SHEET 

.:,: Alalytlca~ Services, In Contract: N/a 

, . ... . ~ 

r , ~ u n  Sequence: ~1028606 - 

. . ,. .,BA?~;R) 5011 ~~b sample ID: TT51701-003 

. 5.04 . . ... I ~ / Z L I  ~m ~~b ~~l~ ID: F606081Q.D 

. . 
, ~. O.O Decanted: !KIN) N D a t e  Collected: 05/29/200e 

:-,,I SOUC Date Extracted: 06/02/2008 

, - , x ~ r a c t  volume: 20000.0(u~) Date Analyzed: 06/04/2008 

. : 50.0 (uL1 Dilutinn Factor: l . O  

:.IN) N p ~ :  sulfur cleanup: : Y / N I  
,. .. 

Page I i ! 

r -. 
8330 

Dale Rinld 6/18/2008 11  59 FORM I ORD 

SUM - 121 



zlb Pace Rnalytlcal Services. In 

SDG NO. : TT51701 

.. r ja tr l r :  ISOIL/WRTEI: Soil 

Sample vt/vol: 5.03 (glmL1 Cim 

h Hoist~re: O.O Decanted: I ? / * )  N 

Extraction: (Type1 

Concentrated Extract Volume: 2 0 0 0 0 . 0 ( ~ ~ )  

I n ~ e c ~ i o n  Volume: 50.U IuLI 

GPC Cieanup: (Y/Nl pH: 

Contract: N/A 

~ u n  segbence: R020606 

~~b I:: TT517nl-004 

~ a b  F ~ l e  ID: F6360Bll.D 

Date Collected: 05/29/2008 

Date Extracted: 06/52/2008 

oate ~nalyzed: 06/05/2008 

Diluilon Factor: l.O 

Sulfur cleanup: IY/NI 

Comments: 

Page 1 of 1 FORM I ORD 

SUM - 123 



1 CLiENi SFllPLE EiG. 
ORDKRNCE ORGANICS ANALYSIS D?.Th SKEET 7- 

~~b N ~ , , , ~ :  Pace Anslytlcal Services ,  In 

SDG 140.: TT51701 

8atllx: !SOIL/WATER) soil 

sainple vt/val: 5 . 0 1  ( g / m ~ . i  qa 

a Moistuie: O . O  Decanted: :Y/N) -!- 

Ertractlon: (Type) SONC 

Concentrated Extract Volume: 2 0 0 0 0 . 0 i ~ i )  

In2ection Volume: 5 0 . 0  iUL1 

GPC cleanup: ( Y / N I  pi1 : 

contract: KIA 

~ u n  s e q u e n c e :  R028606  

~ ~ b  sample ID: TT51701.-On5 

~ ~ b  ~~l~ i ~ :  F6060812 .D 

Date Collected: 05 /29 /2008  

Date Extracted: 06 /02 /2008  

Date ~nalyzed: 0 6 / 0 5 / 2 0 0 8  

Dilution Factor: 

Sultur Cleanup: iY/Nl 

Comments: 

Page 1 of 1 

L. .. 

Datc Printed: 611 !VZOOB 11.5'9 
8 3 3 0  POW I ORD 

SUM - 125 



1 CLlEIJT SP1IPI .E  NO. 
ORDNANCE ORGPNICS AklALYSlS DATA SliEET 

1 : S O O ' i . I -  DL 

: ,,,: P a c e  A n a l y t i c a l  S e r v i c e s ,  I n  C o n ~ r a c t :  N / f i  

, , ::", : TT51701 

w , , t r i x :  (SOIL/WATER) S ~ i l  

s a m p l e  u t / v o l :  5 . 0 1  lg/mL) q m  

% :4oisture:  O . "  Decanted: (Y/N) N 

;.' r - c t l o n :  (Type1 SONC 

:oncentrated E x t r a c t  Volume:  2 0 0 0 0 . 0 1 u ~ )  

I .  p ~ c t i o n  v o l u m e :  5 0 . 0  ( u L )  

. .  ,,. ..,. . C l e a n u p :  IY/N) pH: 

~ u n  sequence: RO28606 

~~b  sample ID: TT51701-005DL 

~~b r i le  I D :  F6060814 .D 

Date C o l l e c t e d :  0 5 / 2 g / 2 0 0 8  

Datc E x t r a c t e d :  06/02/2008 

Date A n o l y i e d :  0 6 / 0 4 / 2 0 0 0  

D i l u t i o n  F a c t o r :  

S u l f u r  C l e a n u p :  IY/N) 

Comments. 

+- 

Page 1 o f  1 FORM I ORD 

SUM - 127 



1 CLIENT SRnPLE NO. 
OPDEAVCE ORGAI3ICS RNRI.YSIS DATP S'IEET 

~ a b  N ~ ~ ~ :  Pace Analytical Services, I n  

SDG NO. : TT51701 

M a t r i x :  ISOIL/WATER) S o i l  

s a m p l e  w t ~ v o l :  5 . 0 5  (g/rnii 9" 

% M o i s t u r e :  0.0 D e c a n t e d :  lY/A) N 

E x t r a c t i o n :  ( T y p e )  SONC 

C o n c e n t r a t e d  E x t r a c t  Volume: 2 0 0 0 0 . 0 ( u L )  

I n j e c t i o n  Volume: 5 0 . 0  (UL) 

GPC C l e a n u p :  (Y/N) pH: 

c o n t r a c t :  N/A 

R L I ~  S e q u e n c e :  R028606 

~ ~ b  sample 13: TP51701-006  

~ ~ b  rile I D :  F 6 0 6 0 8 1 5 . D  

D a t e  C o l l e c t e d :  05/29/2008 

D a t e  E x t r a c t e d :  06 /02 /200e  

D a t e  A n a l y z e d :  0 6 / 0 4 / 2 0 0 8  

D i l u t i o n  F a c t o r :  

S u l f u r  C l e a n u p :  IY/N) 

DateRinted: QIM008 1139 
8 3 3 0  FORn 1 ORD 



~~b N ~ , , , , ~ :  Pace nnalytlcal Services, In 

SDG N ~ ,  , TT51701 

M a t r i x :  !SOIL/UATERI Soil 

s a m p l e  w t j v o l :  5 . 0 4  1g/rnL1 qrn 

Z l iolstore:  D e c a n t e d :  IY/N) 

ExtracLion: (Type!  SONC 

C o n c e n t r a t e d  E x c r a c t  Volume: 2 0 0 0 0 . 0 ( n ~ )  

I n j e c t i o n  Volume: 1uLI 

GFC C l e a n u p :  IY /N I  pH :___- 

1 CLIEN'Y S"Y?LZ NC. 

c o n t r d c t :  N/R 

Run sequence: R020606  

~ a b  samp!e I D :  TT51701-008 

~~b ~ i l ~  IU: F 5 0 6 0 8 i 7 . D  

D a t e  C o l l e c t e d :  05/29/2008 

D a t e  E x t r a c t e d :  06/02/2008 

D a t e  Rnalyzed: 0 6 / 0 4 / 2 0 0 8  

D i l u t l m  F a c r o r :  

S u l f u r  C l e a n u p :  iY/n l  

OXDNnACE OHbRNICS PNALIS15 CHTA 5HEk.T 

Page 1 of 1 

: 1 5 0 0 1 6  

ZORH I ORD 

SUM - 133 



1 CILi EHTCM-PLi NO. 
ORDV3NCE ORGHNICS ANALYSIS 3hTA S"EET 

i 3SDO76-DL 

~~3 N ~ ~ ~ :  Pace  A n a l y t i c a l  Services, I n  

SDG N~ : TT51701 

ix: ( - -  . ~ u ~ ~ . * r n ~ a . , ~  S c i l  

S a m p l e  v t / v o l :  5 . 0 4  Ig/mLI qm 

b Moisture: O . O  D e c a n t e d :  IY/N) N 

E x t r a c t i o n :  (Type1 SONC 

C o n c e n t r a t e d  E x t r a c t  v o l u m e :  2 0 0 0 0 . 0  ("I,) 

I n j e c t i o n  Volume: 5 0 . 0  :uLI 

GPC C l e a n u p :  I Y / N I  pH: 

~ o n c r a c t : N / R ~ ~  

Run Sequence : R028606 

, , 1 :  TT51701-008DL 

Lab File F E O ~ O ~ I E . D  

D a t e  C o l l e c t e d :  _ 0 5 / 2 9 / 2 0 0 8  

D a t e  E x t r z c t e d :  06'02'2008 

Date  A n a l y z e d :  0 6 / 0 5 / 2 0 0 8  

Dilution F a c t o r :  20 .0  

s u l f u r  C l e a n u p :  I Y / N I  

Comments: 

Page 1 of 1 FORH I ORD 

SUM - 135 



APPENDIX C 

SUPPORT DOCUMENTATION 



SORT UNITS NSAMPLE LAB ID (3C P I P E  SAMP-DATE EXTR DATE ANAL-DATE SMP EXTR EXTR-ANL S E 7 A g J  

EXP MG1KG 135D073 ll51701-OW NM 512912008 6N2008 61512008 4.281 2.734 7.015 

EXP MGIKG 13FD052908 ll51701-007 NM 512912008 61212009 61412008 4.688 1 984 6.672 

EXP MWKG 13SD076 TT51701.008DL NM 512912008 61212008 61512W8 4.262 2.872 7.134 

EXP MGiKG 13SD076 ll51701.008 NM 512912008 61U2009 61112008 4.262 2.012 5.274 

EXP . MG1KG 13SD075 ll51701-006 NM 512912008 62'2008 61412008 4.278 1.956 6.234 

EXP MWKG 13SD074 ll51701-005 NM 512912008 61212008 61512W8 4.283 2.762 7.045 

EXP MWKG 1350072 ll51701.003 NM 512912008 61212008 6/4/2008 4.269 1.928 6.198 

EXP MGKG 13SD071 ll51701-002 NM 512912008 61212008 61412008 4.275 1.901 6.176 

EXP MG1KG 13SD070 l l51701-W9 NM 512912008 61212008 61412008 4.219 2 04 6.258 

EXP MG1KG 13SD069 TT51701.001 NM 512912008 61212008 61412008 4.288 1.873 6.161 

EXP MGlKG 13581080506 ll51701.011 NM 5/29/2008 61212008 6/4/2008 4.233 2.123 6 356 

EXP MWKG 13SB1080304 ll51701.010 NM 512912008 61212008 61412008 4.24 2.067 6.307 

EXP MGKG 13SD074 ll51701aD5DL NM 512912008 61212008 61412008 4.283 2.178 6.462 

. . - --TmfOTOtT - --5129R031r --- m 3 1 2 0 0 8 - - - Q S ~ - - ~ - 3 0 1 T  1 .7n 6.741 

PCB UWKG 13581080304 lr51701-010 NM 512912008 61212008 61412008 4066 1.116 5.842 



SORT UNITS NSAMPLE LAB-ID QC-TYPE SAMP DATE E M R  DATE ANAL DATE SMP EXTR EXTR-ANL SLPaeALa 
PCB UG/KG 13FD052908 TT51701-007DL NM 512912008 6/2/2008 6/4/2008 4.514 2152 6666 

PCB UGIKG 1380073 l751701-004 NM 512912006 61212008 6,'312008 4.108 1.294 5.402 

PCB UGIKG 13SD076 l751701-008DL NM 5/29/2008 612/2008 6!412008 4.089 2.175 6,264 

PCB UGIKG 13SD076 TT51701-008 NM 512912008 6!2/2008 61412008 4.089 1.73 5 819 

PCB UGiKG 13SD075 lX1701~006DL NM 512912008 6iZI2008 61312008 4.104 1,340 5.443 

PCB UWKG 13SD075 TT51701-006 NM 5/29/2008 6/2/2008 6/4/2008 4.104 1.638 5.742 

PCB UGKG 13SD074 TT51701-005DL NM 5/29/2008 ' 6/2/2008 6/3/2008 4.1 1 1.317 5.427 

PCB UGKG 13FD052908 TT51701-007 NM 512912008 61Zl2008 6/4/2008 4.514 1661 6175 

PCB UGKG 13SD073 TT51701.004DL NM 5/29/2008 6/2/2008 6/4/2008 4 108 2.129 6237 

PCB UGiKG 13SD072 TT51701-003 NM 5/29/2008 61Z2008 6/4/2008 4.096 1569 5.665 

PCB UGIKG 13SD071 TT51701-002 NM 5i2912008 6122008 61412008 4 101 1.547 5.648 

PCB UWKG 13SD070 TT51701.009 NM 5/29/2008 61212008 6/4/2008 4.045 1.753 5.798 

PCB UWKG 13SD069 l751701-001DL NM 532912008 EI2/2008 6/4/2008 4 115 2.106 6.220 

PCB UGIKG 13SD069 l751701-001 NM 5i2912008 6/2/2008 61412008 4.115 1.524 5.638 

PCB UGKG 13SB1080506 TT51701-011 NM 512912008 6/2/2008 6/4/2008 4.059 1.799 5.858 

PCB UGiKG 13SD074 l751701-005 NM 5/29/2008 6/2/2008 6!412008 4.11 1.615 5.725 

PCB UGA 13RB05290801 TT51701-012 NM 512912008 6/3/2008 6/4/2008 4.816 1.042 5.858 



NSWC CRANE 
SOIL DATA 
lT51701 

Currant RPD Quality Control Llmlt: 50 %. 
Shaded cells Indicate RPDs that exceed the applicable quality control limit. 

Friday, July 11, 2008 Page 1 of 1 



- 

NSWL JRANE 
SOIL DATA 

TT51701 

Current RPD Quality Control Limit: 50 % 

Shaded cells Indicate RPDs that exceed the applicable quality control limit. 

Friday, July 11, 2008 



Pace  Analyt ical  Services, Inc. 
940 S. Harney 

Seattle, WA 981 08  

To: Tetra Tech NUS. Inc. 
Project No.: CTO 0517 
Site Name: Crane NSWC 
Project Manager. R. Basinski 
SDG No.: TT51701 
Date of Report: June 23.2008 

SAMPLE RECEIPT, IDENTIFICATION, AND GENERAL COMMENTS: 

Sample Receipt and ldentification: 

The samples submitted under the laboratory number(s) indicated above were identified and analyzed : 
i 

as tabulated below. The samples were collected and received on the dates noted on the enclosed 
chain-of-custody copies. Attachment A. 

Client 
Sample 
ldentification 

Pace 
Sample 
Identification 

Testing 
Analytical 
Request 

PCBIORD 
PCBIORD 
PCBlORD 
PC8IC)RD 
PCBIORD 
PCWORD 
PCBIORD 
PCBIORD 
PCBlORD 
FCBIORD 
PCBIORD 
PCBIORD 

Analytical Request Key: - 

PCB = Polychlorinated biphenyls (8082) 
ORD = Ordnance (8330) 

Summary of NELAC test accreditation 
Determination 
25406 Total Solids. soil (by Organics dept.) 
8082 PCB Aroclors (Routine) Soil 
8082 PCB Aroclors (Routine) Water 
8330 Soil routine, air dried 
8330 Water Routine iist (SPE Prep) 

NELAC approved Basis 
NO AR 
YES DB 
YES 
YES AD 
YES 

We assert that Ule results reported here relate only to the samples listed in this report 



Pace Analyt ical  Services, Inc. 
940 S. Harney 

Seattle. WA 98108 

Basis !key: 
DB=Dry basis 
AR=As received 
AD=Air dried 

Sample Receipt Comments: 

There were ho anomalies associated with the receipt of these samples. 

GENERAL REMARKS CN ORGANIC ANALYSES: 
, 

The following comments descnbe general analysis conditions For remarks speclflc to the samples 
reported in th~s  case, see "SPECIFIC REMARKS ON ORGANIC ANALYSIS " 

Manual Inteqrations: 
One or more analytes may have been manually integrated on the data system quantitation reports. All 
manual lntegratlons have been flagged, initialed, and dated by the analyst. A list of the manual 
integration flags is detailed below. 

M Manual integration due to irregular peak shape 
MS Manuai integration due to split peak 
!AR Manusl integration due to retention time shif: 
MI Manual integration of correct isomer 
MT Manual integration due to peak tailing 
ME3 Manual integration due to irregulai baseline 

Holding Time Compliance: 

PCBs: 
The holding time tc extraction is 7 days in water and 14 days in soil calculated from the date of 
collection. In either case, the holding time from extraction to analysis is 40 days. All samples were 
extracted and analyzed within holding times. 

Ordnance Compounds: 
The holding time to extraction is 7 days in water and 14 days in soil calculated from the date of 
collection. The holding time from extraction to analysis is 40 days. All samples were extracted and 
analyzed within holding times. 

PCB Fraction: 

MSlMSD Analyses: 
Analysis of the MSlMSD extracts yielded high recoveries for Aroclor 1016. (The native sample 
contained a high concentration of Aroclor 1248 which may have contributed to the Aroclor 1016.) 
Aroclor 1260 had percent recoveries within the control limits. All recoveries were within the control 
limits in the blank spike analysis 



Pace Analytical Services, Inc. 
940 S. Harney 

Seattle, WA 081 08 

Sarnsle Analys~s 
The extracts for several sam~les were diluted and analvzed due lo the sianificant Dresence of taraet 
analytes. Data for both analyses were subm~lted. In some cases a less ldiluted simple was submitted 
in the place of the llndilllted sample because the target analyte's concentration was too high for the 
deteclors' range 

Ordnance Fraction: 

Sample Analyses: 
Analvses of sam~le extracts 13SD074 and 13SD076 resulted in the detection of taraet analvtes at - 
concentrations that exceeded the calibration range. The extracts were d~luted accordingly and 
reanalyzed. Data from both analyses have been submitled. 

All quality control parameters were met. 



Pace Analyt ical  Services,  Inc. 
940 S. Harney 

Seattle, WA 98108 
ABBREVIATIONS 
Several abbreviations can appear in our reports. The most commonly employed 
abbreviations are as follows: 

U The analyte of interest was not detected to the limit of detection indicated. 

S D i  Sample Detection Limit. The SDL can vary from sample to sample, depending 
on sample size, matrix interferences, moisture content and other sample-specific 
conditions. 

PQL Practical Quantitation Limit. The limit is drawn from the test method and usually 
represents the SDL multiplied by a matrix-specific factor. 

DB Dry Basis. The value reported has been back-calculated to normalize for the 
moisture content of the sample. 

AR As-Received. The value has not been normalized for moisture 

ORGANIC ANALYSES: 

B When used in relation to organics fractions, the "B" flag indicates that the analyte 
of interest was detected in the method b!ank associated with the sample, as well 
as in the sample itself. The "B" flag is applied without regard to the relative 
-0ncentra:ions detected in the blank and sampie. 

J The analyte of interest was detected below the routine reporting limit. This value 
should be regarded as an estimate. 

T The flagged values represent the SUM of two co-eluting compounds. The SUM 
of these two values is shown as though it were a result for each of them. The 
two figures should not be added together. 

E The flagged value was reported from an analysis that exceeded the h e a r  range 
of the instrument. See additional comments for further discussion of the 
circumstances. Values so flagged should be considered estimales. 

P When a dual column GC technique is employed, this flag indicates that test 
results from the two columns differ by more than 25%. Generally, we report the 
higher value. 

C The flagged analyte has been confirmed by GCIMS analysis. The value reported 
may be derived from either the initial of confirmatory (GCIMS) analysis. See 
specific report comments for details. 

- This result has been identified as non-primary based on the analyst's 
professional judgment. 

CRQL Client requested Quantitation Limit, usually the limit of detection specified at your 
request. Might also be referred to as Contract Required Quantitation Limit. 



Pace Analytical Services, Inc. 
940 S. Harney 

Seattle, WA 98108 

t . '.JF DATA .. ~ -- 

, . >:.  ;;%;tical Services. Inc. certifies that these results meet all requirements of the NELAC 
:;.;?;;r.i:i. except where otherwise noted. 

rc.!l;:. :hat this data package is in compjiance with the terms and conditions of the contract, both 
. . . . . . ~  . . I!:! ?nd for completeness, for other than the conditions detailed above. Release of the data 

i . ,  .; 1 ihis hardcopy data package and in the computer-readable data submitted on diskette has 
. . .  I .til.ortzed by the Laboratory Manager or his designee, as verified by the following signature.' 

Respectfully submitted, 

6. s'w-- 
Shannon Schelinder 
Project Manager 

G/LJ loe 
(DATE) 

6/&3 1% 
(DATE) ' 

i ::.; i*;' ! ': CONTACT US: 

i ' i  " .  -: r!~!alytical Services. Inc. staff members can be reached at the same telephone and facsimile 
. ~ .  . . , .  ,.? . . . (LOG) 767-5060 by phone. (206) 767-5063 by FAX. 

NFi'!:c.CTS FOR DUPLICATE COPIES: 

i:' :. 2;1rk!it has been checked for accuracy. All pages are present and in sequential order. Please 
i ;;e '+tlachment B for a detailed record. 

I?: i l . : :  -!!en! that duplicate data copies are needed, Pace will accommodate your request at a fee of 
Is!._; .ty-live cents ($0.25) per copy, plus shipping. If the data are in storage, there will also be a fee for 
: eirieval. 



Pace Analytical Services, Inc. 
940 S. Harney 

Seattle, WA 98108 

ATTACHMENT A 

Chain-of-Custody Copies 



iLIMS - Pace Labs - Sample Cotifulnation Log Page 1 of 1 

CO 

8330 Water 

P+ P- 50jTr51i01-008 ( 05/29/2008 j135D076 i A+ 
> ................ ........ . . . . . . . . . . . . . . .  . -  . . . . . . . . . - .  ............... .................. < ! 05/30/2008 ' 05/29/2003 !13sD070 1 I 

A+ P- 
. s0~rrs170i~009 . ..... i . .  0 8 : 3 C f l / .  lIL!S,AM 1 .  ................ 1 . . . . . .  . . .  ........... 1. . 8 ....... ... i 

.. -- - - 

... 





C o o l e r  Rece ip t  Form 
P a c e  A ~ ~ a l y t i c a l  Services ,  Inc. 

SDG: T T 5 1 7 0 1  

COOlt1:  AAP291 

T a k e n  By: Client  

Transferred: F e d E x  

COC #: 4635 

Projeel: CCO 05 17 NSWC Crane (Tetra  T e c h  NUS, Inc.) 

Date samples were received at the laboratory: 5/3O/ZW8 

Date cooler was opened: W012008 ll:34AM 

A. PRELlMlNARY E X A M I N A T I O N  PHASE: 
. . . . .  I. Did cooler come with a shipping slip (airbill, etc.)? . . . . . . .  YES 

if YES, record carrier name and airbill number: 861658316161 

2. Were custody seals unbroken and intact at the dare and time of arrival? . . INTACT 
Date On Custody Seal: 5/29/2008 Cuslody Seals Description: 

3. Were custody papers sealcd in a plastic bag and taped inside lo the lid7 
~ ~ YES 

4 .  Did you rcrcen samples for radioactivity using the Cieiger Counter? . NO 

5. Were custody papers filled out properly (ink, signed, etc.)? ~ ~~ . . .  YES 

6. Did you sign custody papers in the appropriate place? . . . .  . . . . . . . . . . .  . YES 

7. I f  required, was enough cooling material present? . ~ YES 

8. Have designated person initial here to acknowledge receipt of cooler 

B. LOG-IN PIIASE: /30/2008 ll:34AM 

Logged-in by H u d  Prentice 

9. Describe type of packing in cooler: 

. . . . . . . .  10. Were all hottles qealed in separak plastic bags?. . . . . . . . . . . .  NO 

1 I .  Were labels in good condition?. . . . . . . . . . . . . . . . . . . . . .  . . . . .  YES 

12. Were all bottle labels complete (lD,date,time signature,presewative,etc.)? . . . . . . . . .  YES 

13. Did all bottle labels agree with custody papers? . ~ . . ~ . . . . . .  YES 

. . . .  14. Were correct containers used for the tests indicated? . . . .  ~ . . ~  ~ . . .  Y B s  

. . .  15. Were the cot~ect pHs observed? . . . . . . . . . . . . . . . . . . . . . .  YES 

16. Was a sufficient amount of sample sent for lests indicated?. . . . . . . . . . . . .  . . YES 

17. Were bubbles absent in VOA samples? . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  YES 

18. Temperatures: 2.5 

DISCREPANCIES: 



. , I .  - i  I , , i . ,  I',,.: ~ . -  ~ contract: N / R  

. . 
.',11., . !I!. 

?. . 
, ,. ; l i ~ l ~ ; , > : ~ i ~ ~ ! 5 u L )  

; .<.!,,!:; 1 1 1 ,  

: , < I  '01.004) 
' !.::313073 

bii i i i?nsG?usx) 
! i(lhl,?l)SGYBSLG 

;HO~~~;?1~6GPBSLG) 
i l l ~ ~ h l l ? ~ l n ~ ; l ' t l s l G  
, . . . . . -. --- 

Dale Prinlcd: 6/13/2008 12:48 
! .  1 ~ f 2  FO%H I1 ARO 

114 

I 2 0  

122 

105 

IW 

96 

109 

108 

118 

112 

0 

0 

0 

0 

0 



2 
S O I L  AROCLClF SlJR30GATF RECIJVFRY 

i . , ; i y t i c i l  Service., i nc .  c o n t r a c t  N/A 

' 0 1  . - ?un sequence :  RO28576 

SUM - 3 



HATER ;.ROCiOh Z,>PUUGP.TE RECOYERY 

,  tical sarvices, :nc ~ o r l t r a c t :  N/A 

-. ' IDCB) = DECACHLOROBIPHENYL 
" - . ITCXI = TETRACHLORO-M-XYI.2NE 
. . . . j )  = 

0 = 

. . E I U )  

c,E ?UMBER 
.. ~ -~ . - 

. . , ,  . 

. .,,:. , 

. . ,  . ' L  , ' t ' \ , ' , ,  

. . 8 -. used to flag recovery values - , i r je  of contract required QC l i m i t s  

DacPrinaed: 6113R008 12:48 
FORH I1 ARO 

S I 

(DCB) 1 

I09 

SUM - 4 

SZ 

(rj; j 'i 

1 00 

S 4 

( 1  B 

5 3  

i! I 

TOT 

OUT 

0 



4 r 7 u - z  ::<I 

4"CCLi!P IkIETHOn RI.FNK SliMMXRY 
9060208GPSSlC 

L J ~  N ~ ~ ~ :  Analytical Scro:ces, lic. C o n t ~ a c t . :  

SDG No. : TT51701 

L ~ D  ~ i l e  ID: U6030805.d ~ a b  sample ID: 8060208GPBSLG 

Matrix: (SOIL/SSD/WATER) soil Exrraction: [Typej SUPC 

SulEur Cieanup: N Date Extracted: 06/02/2008 

Date Analyzed 111 : 06/03/20G8 Date Analyzed 12) : 06/03;2008 

Time Anniyzed f i l  : 6 . 5 8  l.lre Analyzed 12): 16:38 

lnst~ument ID (I): HP6890Q Instrument ID 12): 2 8 9 0 Q  .. 

GC colmn(1) : RTX-CLP ID: - 3 2  I-: GC Column(2): RTX-CLPI: ID: z ( m m )  

0 1 
02 
03 

04 
05 
36 
07 
0s 
09 
10 
li 
1 2  
13 
14 

15 
16 
17 
10 
19 
2 0 
21 
22 
2 3 
2 4 
2 5 
2 6 

Page 1 of 1 
Dale Prinlbd! 6/13/2008 1248 

FCXN IV ARO SUM - 8 



1 C L I E N T  SWq?LE NO. 
APOCSOR ORGRNICS R N A S Y S I  1)RTF. Silt:':: 

~~b iqarnc: Pat? Ailalyt-cal  Services, i n  

SDG N ~ . :  TT51101 

!.?stria: :SOIL!Wn?ER: Sni 1 

sample u t / v a l :  5 .00  (g/mLl qm 

% Moiz.ttdce: Decanred:  I Y / N I  N 

E x t r a c t i o n :  [Type) SONC 

concer l t r a red  Excract v a ~ u r r e :  1 0 0 0 0 . 0 1 ~ ~ )  

~ n j e c t l o n  volcme: 0 . 5  IzLI 

G P C  c leanup:  I Y / P I  N pH: 

~ o n t r a c t : N / A  

fiun Sequence:  8028576 

6ar.Fle -9"""GPBSI.G 

~ ~ b  r i l e  ID: Q6030805.d 

Date  C o l l e c t e d :  

Date E x t r a c t e d :  0 b / 0 2 / 2 0 0 8  

U a t e  Analy7ed: 06/03 /2008  

D i l u t i o n  F a c t o r :  

s o l t u r  i ' learlvp: IY/il) H 

comment*: 

Page 1 of I  80826 
D m  Rimed: 61IM008 12:47 

FOPM I ARO 

SUM - 95 



3P 
SOIL hlCCLOR FiLiiilli SPIKE RECCYERY 

l'.li-e A r ; ~ l v i i c a l  Services ,  - inc.  - ~ u n t r a c r :  IU/A 

.~.i.l?ce: 8 0 7 8 5 7 6  SDG Nc.. : T l i 1 7 0 1  

:,le :D: S060238GPBSLG 

I : ; .A i l n i t s :  nq/kq  

- .  . c ; a r ;  r o  be used to f l a g  recovery and RPD values w i t h  an a s t e r i s k  
; , : ; e s  outside of GC l i m i t s  

Spike Recovery: L o u t  of L o u t s i d e  l i m i t s  

/__. 
Malyte I Spike Added I Found I % Rec R I Reo  L i m i t  

1 ~,:'~~~L.llR-llll6 
<. I IOW 1914.619 1 91 1 77-124 

FORM 111 0 ARO 

i ::)(LOR-I260 .~ ..~ I 1000 / 907 985 1 91 

Dale Prinld: 6/13/2008 1248 

SUM - 5 

66168 



3 
S O I L  ROCLOR A T P I X  SPIFE/:<ATRI;; S P I K E  DIJPLICATE HECOVE3Y 

c An2iy:lcal S e r v i c e s .  I n c .  r o n t r a c c :  N/a 

. v-.- ..- R 0 2 8 5 7 6  MSD R~~ sequence:  3 0 2 9 5 7 6  SDG N ~ . :  T T 5 1 7 0 1  

:,,pie NO. : 1 3 S D 0 7 1 ~ S  MSD C l l e n t  Sample No.: 1 3 S D 0 7 l M S D  

, , ' I D :  T T 5 1 7 C 1 - 0 0 2 M S  HSE L a b  Sample I D :  i T 5 1 7 0 1 - 0 0 2 M S D  

-~~ 

, , %RPD I 
ADDED 1 REC # RPD REC. 

. . " ,:s:l to  be used t o  f l a g  r e c o v e r y  and RPD v a l u e s  w i t h  a n  a s t e r i s k  

. . , - r  osl ts ide  of QC l i m i t s  
, or percent r e c o v e r y  i s  n o t  f l a g g e d  a s  an exceedenck because t h e  Sample 
,. : a,,,. ,liit i s  f ive  t i m e s  o r  more t han  t h e  Spike Added amount. 

O o u t  of l o u t s i d e  l i m i t s  

' - ; ,~i i  R e c o v e r y :  L o u t  o f  A o u t s l d e  limics 

FDRE! I 1 1  ARO 
Date Mnled: 6/13/2008 12 48 

SUM - 7 



l a b  N ~ ~ ~ :  Pace Analytical Serv:res, I n c .  ( : o n t r a c t :  

SLX; N ~ .  ; TT51701 

L~!, r i le !D: 0 6 0 3 0 8 3 5 . 6  ~~b sample I D :  8060308GPBWLS 

M a t r i x :  iSOIL/SED/VATER) Extraction: ( T y p e )  SEPF 

S u i f u z  C l e a n u p :  N  Da:e E x t r a c t e d :  0 6 / 0 3 / 2 0 0 8  

Date A n a l y z e d  (1 ) :  0 6 / 0 4 / 2 0 0 8  D a t e  A n a l y z e d  ( 2 1  : 0 6 / 0 4 / 2 0 0 8  

T;me A n a l y z e d  (1): 0 9 : 1 0  Time A n a l y z e d  1 2 ) :  0 9 : 1 0  

I n s t r u m e n t  ID ( 1 ) :  HP6890Q I n s t r u m e n t  I D  ( 2 ) :  HP6890Q 

GC Column ( 1  : RTX-CLP ID: . 3 2  1,) GC coiumnl~): RTX-CLPII I D :  - 3 2  (mm)  
$ 

1 
&ROC:.GR MET*OD ULhHY SUMMARY 

CCNMENTS : 

B060308G?BWLS 

TRIS METHOD BLANK APPLIES TO THE F0L:OU:NG SFuUPLES, !4S, AND MSD: 

Page 1 of 1 

0 1  
02 

DatePnnkd: 6/13/2008 12.48 
ram I V  RRD SUM - 9 

CLIENT 
SRMPLE NO. 

S060308GPaWLS 
i3RB05290801  

LAB 
S M P L E  1 0  

S060308GPBWLS 
TT51701-012 

DATE 
ANALYZED (1) 

0 6 / 0 4 / 2 0 0 8  
0 6 / 0 4 / 2 0 0 8  

DATE 
ANALYZED (21 

0 6 / 0 4 / 2 0 0 8  
0 6 / 0 4 / 2 0 0 8  

RUN 
SEQUENCE 

R028576  
R028576  



1 CLI'NT SPNPI.E N C .  
RROC!.OR ORGANICS A?IXI,VSiS DATA St ! iC?  

2060308GP2WLS 

N ~ ~ ~ :  Pace A n a l y t i c a l  Serv~ces, I n  C o , : t r a c t :  N/P 

SDG N ~ , :  TT51701 Run S e q u e n c e :  2 0 2 8 5 7 6  

M a t z i x :  !SC:L/PATERI -water  ~~b sanple 13; E0603UflCPBHLS 

s a m p l e  u t l v o l :  1 0 0 0 . 0  IgIrnLl "L l a b  r i l e  I D :  0 6 0 3 0 8 3 5 . d  

b Moisture: D e c a n t e d :  (YINI H D a t e  C o l l e c t e d :  

E n t r i l c t i o n :  (Type1 SEPF C a t e  E x t r a c t e d :  06/03/2008 

C o n c e n t r a t e d  E x t r a c t  Volame: 1 0 0 0 0 . 0 [ ~ ~ )  D a t e  A n a l y z e d :  0 6 / 0 4 / 2 0 0 8  

I n j e c t i o n  Volume: 0.5 (DL) C i l u t l o n  r e c t o r :  

GPC C l e a n u p :  ( Y / N I  I' p ~ :  / 2  S u l f u r  C l e a n u p :  IY/NI 

Paqe 1 of 1 FORM I ARO 

SUM - 96 



3 8  
BATEP. XROCLUR e L A l l K  SPXRE RECOVERY 

i a c e  Anaivticai Services. Inc. Contract: N / A  

.:once: m 6  SDG No. : _TT51701 

.8v;.e ID: S0603OEGPBBLS 

. I t !  Uni t s :  uq/L 

.- ' i .o .hn t o  be used t o  f l a g  recovery and RPD va lues  with an a s t e r i s k  . .. ,..:>>+s outs ide  of QC l i m i t s  

F.- m l y t e  s p i k e  w e d  I Found r n p c  t % c u t  

1: ! . u  ! 0fC-IOl6 
( . _ 

?pike Recovery: L o u t  of  L o u t s i d e  l i m i t s  

I 5.00 14.716 1 94 

C:''.'YI:NTS : 
i' 
I 

Dre Primed 611312008 12:48 

25-145 

i O h Y  I11 B ARO 

I , i l  8 : I  OR-I160 . ~ ,  - 
I 5.00 14.9696 1 99 I 30-145 

SLIM - 6 



Start Cal Date: 
End Cal Date : 
Quant Method : 
Cal Curve Type: 
Integrator 
Method File : 
Method 
Sublist 

Pace Analytical Services, InC. 
Initial Calibration Linearity Summary 

19-MAY-2008 14:ll 
22-MAY-2008 18:29 
ESTD 
Average CF 
Falcon 
\\diana\target\689Oq.i\Q51908~CE-1 
Method 8082g 
8082. sub 

Column : RTX-CLP 
Column Size : 30m L - 0.32rnm ID 

Calibration Files: 
GR 

5/a*h6 
Level 1: //dlana/target/6890q.i/Q51908PCB-l.b/Q5220811.d 
Level 2: //diai~a/target/689Oq.1/Q51908PCB-l.b/Q5220812.d 
Level 3: //d~ana/target/6890q.i/Q51908PCB-l.b/Q5190810.d 
Level 4: //diana/target/689Oq.i/Q51908PCB-1.b/Q5220814.d 
Level 5 :  //diarla/target/6890q.i/Q51908PCB-l.b/Q5220815.d 

I CE:.CL~:-J 1 Level 1 I Lcvcl 2 I Level I I Level 4 I Level 5 1 live CP I IRSD 1 
:I~.ll~iii~--i-.....--.~.~~.-...".....=..~.r....I.I..~......-L.i-...l.~~-..~.......".~i..-.--...~--.l-.-5.--1.10..1.-.-.-.s=/ 

1 Aroclor-1016-1 1 1 3 5 3 4 1 8 0  I 12913400 I 11171180 1 11101360 1 10806510 / 12161260 1 9.1 / 
I I I roc101-1016-2 1 21580110 / 20126600 1 l8lOllOD 1 16719100 1 16 .1 IDPC 1 i8628210 / 11.9 1 
I ArOclor-i016-3 / 15195610 1 12441880 / 11111630 1 10101160 1 30.15190 1 ll9i9900 1 6 . 7  1 
1 Xrocl0~-1016-I I 1182BliC I 1 4 2 0 8 9 8 0  / 11677960 1 1>0111PD I l J O O S O B O  1 13516120 1 1.9 1 
I ArocloI-1016-5 1 18855000  1 lSOOlOI0 1 16878110 1 15870110 1 1 5 4 7 5 5 1 0  1 l i O 1 7 9 B O  1 8 . 1  1 
I ~ r ~ C 1 ~ T - 1 2 2 1 - 1  1 +++*ttl .  I ttttt++ 1 615311a 1 t r r r + t r  I - . r r - . +  1 6351321 1 0.0 I 
/ I t r 0 c l o r L 2 2 1 - 2  / +++++++ I tttt+tt / 4545968 1 r r r r r + r  1 + * + + + + +  1 4 5 4 5 5 6 8  1 0.0 I 
1 Arncior-1221.3 / tttrt+t I ttttttt 1 1 1 5 9 8 1 4 0  I r r + + + + +  I r-r+.++ 1 15598110 1 0 . 0  I 
1 Araclar~l23i.l I +t*+tt+ I .trttrt / 8167216 1 + s + r + + +  1 -1111~1 1 8767216 1 0.0 I 
I &roclor-1232-2 1 ++ttr+t I tttt.tt 1 11191760 I ++++l t *  I r l l r r r l  I 1129Jl60 I 0 . 0  1 
I ~ r a c l o ~ - i i 1 2 - 1  1 trrttt+ I t t+t t+r  1 8 5 6 2 7 1 2  1 +++++t+ I + + + + + + r  1 8562712 1 0.0 I 
I Lroclor-L212-4 / r+++ttt  I t t r t i t t  I 1 2 9 7 6 9 6  1 . + . I + . .  1 + +  I 7191696 1 0.0 I 
1 A I U c 1 0 1 - 1 2 3 2 - 5  / +*++tt+ 1 itttr6r 1 6 8 6 4 4 4 2  I + + + + + + +  1 + + r r + + +  1 6 8 6 5 9 9 2  1 0 . 0  1 

,.. . s r m d a - 3  Lrr.,  no; o r r d  i-r iin:.r,cy d r t r n , l n . r i c r  



Pace Analytical Services, Inc. 
Initial Calibration Linearity Summary 

*t l  - s k a n l a i d  ~ e v e l  noc used i n  linearity dererrnlnatlon. 

CF - Calibration Fairor ( reapone= divided by concenlmlion 1 

1% - s e l a r L $ n  Standard Devl.cion. 



Pace Analytical Services, Inc. 
Initial Calibration Linearity Summary 

Start Cal Date: 19-MAY-2008 14:11 
End Cal Date : 19-MAY-2008 19:09 
Quant Method : ESTD 
Cal Curve Type: Average CF 
Integrator : Falcon 
Method File : \\diana\target\6890q.i\Q51908PcB-l.b\Q51908-lPCB.M 
Method : Method 8082 
Sublist : Surrogates.sub 
Columi? : RTX-CLP 
Column Size : 30rn L - 0.32mrn ID 

Calibration Files: 
Level 1: //diana/target/6890q.i/Q51908PCB-l.b/Q519Q808.d 
Level 2: //diana/target/6890q.i/Q51908PCB-l.b/Q5190!309.d 
Level 3: //diana/target/6890q.i/Q51908PCB-l.b/Q5190810.d 
Level 4: //diana/target/6890q.i/Q51908PCB-l.b/Q519081l.d 
Level 5: //diana/target/6890q.i/Q51908~CB-l.b/Q5190812.d 
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Pace Analytical Services, Inc. 
Initial Calibration Retention Time Summary 

Start Cal Date: 19-MAY-2008 14:ll 
End Cal Date : 19-MAY-2008 19:09 
Quant Method : ESTD 
C a l  Curve Type: Averaqe CF - - 

Integrator : F ~ ~ C O ;  
Method ~ i l e  : \\diana\target\689oq. i\Q51908pcB-l. b\Q51908-1PcB.M 
Method : Method 8082 
Sublist : Surrogates.sub 
Column : RTX-CLP 
Column Size : 30m L - 0.32mm ID 

Calibration Files: 
Level 1: //diana/target/6890ggi/Q51908PCB-l.b/Q5190808.d 
Level 2: //diana/target/689Oq.i/Q51908PCB-l.b/Q519fl809.d 
Level 3: //diana/target/6890q.i/Q51908PCB-l.b/~~190810.d 
Level 4 :  //diana/target/6890g.i/Q51908PCB-l.b/~5190811.d 
Level 5: //diana/target/6890g.i/Q51908~CB-l.b/~5190812.d 

i Compound I Level 1 I Level 2 I Level 3 1 Level 4 I Level 5 1 Ave RT ) 
/=i=i==i31==l=l=DI= =s---.....--IE.c.-. = = ~ ~ ~ ~ - - - ~ = ~ = ~ = ~ ~ ~ - - . ~ ~ . . ~ . . s ~ ~ ~ . * ~ . ~ ~ ~ ~ . ] . ~ ~ n ~ ~ = - = ~ = ) = ~ ~ . - . - ~ ~  I 
I 1 'Ieerachlaro-m-xylene I 7.30 1 7.30 1 7 30 1 7.30 1 7.30 1 7.300 1 
I 11 Decachlorobiphenyl j 16.16 1 1 6 1 6  1 16.16 1 16.15 1 16.16 1 16.158 1 

Retention times are expressed as minutes. 

05/21/2008 10:50 ICAL RT Summary v2.0 Page 1 
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Pace Analytical Services, Inc. 
Initial Calibration Amounts Summary 

Start Cal Date: 19-MAY-2008 14:11 
End Cal Date : 19-MAY-2008 19:09 
Quant Method : ESTD 
Cal Curve Type: Average CF 
Integrator : Falcon 
Method File : \\diana\target\6890q.i\Q51908PCB-l.b\Q51908-lPCB.M 
Met hod : Method 8082 
Sublist : Surrogates.sub 
Column : RTX-CLP 
Column Size : 30m L - 0.32mm ID 

Calibration Files : 
Level 1: //diana/target/6890q.i/Q51908PCB-l.b/Q5190808.d 
Level 2: //diana/target/689Oq.i/Q51908PCB-l.b/Q5190809.d 
Level 3: //diana/target/6890q.i/Q51908PCB-1.b/Q5190810.d 
~evel 4: //diana/target/6890q.i/Q51908PCB-l.b/Q5190811.d 
Level 5 :  //diana/target/6890q.i/Q51908PCB-l.b/Q5190812.d 

1 C o m p ~ u n d  I Level 1 I Level 2 1 Level 3 1 Level 4 I Level 5 / 
( _ l = = l i = j " / _ _ i . i i . . ~ = = ~ - = = - = x = = = s = m = = = I C = = = = = = - l - l . i i = I l = = ~ = = ~ ~ = ~ - - - ~ I I I I I I I I * ~ = ~ - - ~ ~ ~ ~ ~ ~ ~ =  I 
I 1 ~etrachlora-n-xylene / 0.00250 1 0.00500 1 0.01250 1 0.02500 1 C.05000 / 
I 11 Decachlcrobiphenyl 1 0.00250 1 0.00500 1 0.01250 1 0.02500 1 0.05000 1 

Standard concentrations are expressed as ng. 

05/21/2008 10:50 ICAL Standard Concentrations Summary v2.0 Page 1 



Start Cal Date: 
End Cal Date : 

Quan: Method : 
Cal Curve Type: 
Integrator 
MethodFlle : 
Met hod 
Sublist 
Column 
Column Size : 

Pace Analytical Services, Inc. 
Initial Calibration Response Summary 

19-MAY-2008 14:11 
22-MAY-2008 18:29 
ESTD 
Average CF 
Falcon 
\\diana\target\6890q,i\Q51908PCB 
Method 8082 
8082. sub 
RTX-CLP 
30m L - 0.32mm ID 

Calibration Files: 
Level 1: //dlana/target/6890q.i/Q51908PCB-l.b/Q5220811.d 
Level 2: //diana/target/6890q.i/Q51908PCB-l.b/Q5220812.d 
Level 3 :  //diana/target/6890q.i/Q51908PCB-l.b/Q5190810.d 
Level 4: //diana/taryet/6890q.i/Q51908PCB-l.b/Q5220814.d 
Level 5: //diana/tarqet/6890q.i/Q51908PCB-l.b/Q5220815.d 

1 Sanlpound I Level 1 / Level 2 1 Level 3 / Level 4 I Level 5 1 
I C = = = I _ - _ F = i i i i i = i _ = ~ - = = ~ ~ = ~ = ~ = . = a ~ ~ ~ I I - - - = s - = z s ~ ~ ~ = = = ~ ~ ~ = . ~ m - = ~ ~ ~ ~ = ~ = ~ ~ ~ ~ = ~ - = = ~ ~ i - : = ~ ~ - ~ ~ . -  I 
) hroclnr-1016.1 1 338362.001 645650!00/ 1522185.0/ 2851096.01 5403269.01 

/ &roclor-1016-2 1 539509.001 1006330.01 2281888.01 4179801.0) 8206047.01 

I A r ~ ~ l o r - 1 0 1 6 - 3  1 881391.001 1622094.01 3916579.01 7551041.01 15212595 ( 
I Aroclor-1016-4 ( 345703.001 710449.001 1109743.01 3252998.01 6502538.01 

/ Ar'oclor-1016-5 1 471625.001 900052.00/ 2109718.01 3967536.01 7737153.01 

1 Aroclor-1221-1 / +++++++ 1 + + + + + + +  ( 794153.00( + + + + + r e  I + + + + + + +  1 
I ~ o c l o r - 1 2 2 1 - 2  1 +++++++  I +++++++  1 568246.001 +++++++ I +++++++ 1 
I IVOClor-1221-3 I +++++++  1 +++++++ ( 1949167.01 ++.++++ / +++++++ I 
I RIoclor-1232-1 I +++++++ 1 +++++++ 1 1095902.01 + + + + + + +  1 +++++++ 1 
I Aroclar-1232-2 / + + + + r r r  / +++++++ 1 1411720.Ol +++++++ I +++++++ ) 
I Aroclox-1232-3 I +++++++ I + + + + + + +  1 1070339.01 r + + + + t +  ( + +  I 
1 RIOC~OT-1232-4 ( +++++++ 1 + + + + + + A  1 912212.00) + + + + + + +  I + + + + + + +  I 
I A~oclor-1232-5 I + + + + + + +  I +++++++ 1 858249.001 + + + + + + +  I +++++++ 1 

+++ - Standard Level not used in linearity determination. 
Response is in Height units. 

05/23/2008 08:48 ICAL Responses Summary v2.0 Page 1 



3
 +

 
(D

 
+ 

In
 +

 
u

 :
 ' 

m
 
[I
) 

m
 n
 

w 
r

.
 3

 
m

 
a
 

w 
r
-
 w 

3
 
a
 

n
n

v
l

3
3

t
4

n
i

o
m

m
 

0
0

t
m

m
5

w
t

l
<

T
 

r
r

t
~

n
r

7
n

~
w

 
e
w
 

t
z

r
r

r
m

 
5

 
v 

r
.
0

 o
a

 n
n

n
r
f
 

S
5

r
o

e
e

w
t

 
w 

(
7
 

w
?

s
r

n
 

[I
) 

v
c

<
m

 
w 

w
. 

I>
-
0

 10 
r

r
U

P
 

N
 

liW 
T
o
1
 

m
 

rD
 

r
I

C
r

r
0

 
<

a
m

 w
 

T
i 

rt
 

ID
 

m
 

..
..

..
..

..
..

..
..

..
..

 S
U

M
 - 5

5 



Pace Analytical Services, Inc. 
Initial Calibration Response Summary 

Start Cal Date: 19-MAY-2008 14:ll 
End Cal Date : 19-MAY-2008 19:09 
Quant Method : ESTD 
Cal Curve Type: Average CF 
Integrator : Falcon 
Method File : \\diana\target\6890q 
Met hod : Method 8082 
Sublist : Surrogates.sub 
Column : RTX-CLP 
Column Size : 30m L - 0.32mm ID 

Calibration Files: 
Level 1: //diana/target/6890q.i/Q51908~C~-l.b/Q5190808.d 
Level 2: //diana/target/6890q.i/Q51908PCB-l.b/Q519~)809.d 
Level 3: //diana/target/6890q.i/Q51908PCB-l.b/Q5190810.d 
Level 4: //diana/target/6890q.i/Q51908PCB-l.b/Q5190811.d 
Level 5 :  //diana/target/6890q.i/Q51308PCB-l.b/Q5190812.d 

1 Compound I Level 1 I Level 2 1 Level 3 I Level 4 1 Level 5 1 
I-.- nlrr=i=_i=iii=li=-=-==.~=~*--~~~=~~.~=-....~-~m=-~~~~~..[~~~=--~~=.~---.m~...-{..~=~..~.- 

4. 
I 

/ 1 Tetracnloro-n-xylene 1 1639753.01 319s552.0) 8578105.0/ 17093124 / 34332169 j 
I 11 Decachlorob~phenyl 1 2522993.01 4556847.01 10053a16 1 20855679 1 39787706 1 

Xesponse is in Height units. 

05/21/2008 10:50 ICAL Responses Summary v2.0 



Pace Analytical Services, Inc. 
Initial Calibration Linearity Summary 

Start Cal Date: 19-MAY-2008 14:ll 
End Cal Date : 22-MAY-2008 18:29 
Quant Method : ESTD 
Cal Curve Type: Average CF 
Integrator : Falcon 
Method File : \\diana\target\6890q.i\Q51908PCB-2.b\Q51908-2PcB.M 
Method : Method 8082 
Sublist : 8082.sub 
Column : RTX-CLP2 
Column Size : 30m L - 0.32mm ID 

Calibration Files: 
Level 1: //diana/target/6890q.i/Q5190~~~~-2.b/Q5220811.d 
Level 2: //diana/target/6890q.i/Q51908PCB-2.b/Q5220812.d 
Level 3: //diana/target/689Oq.i/Q51908PCB-2.b/Q5220805.d 
Level 4; //diana/target/6890q.i/Q51908PCB-2.b/Q5220814.d 
Level 5: //diana/target/6890q.i/Q51908PCB-2.b/Q5220815.d 

I coo>puun* I Level 1 / Level 1 1 Level  1 I LF,IF~ I I Level I I awe CF I tRSD I 
I.;C=i=l_______i.i________._"._".".~I~._._.._._....j~.____̂_.._..__/__._...1~_1;__~____~__~.._.._/."....___."._.j___._.__._._./~.~.~..~~I 

I b;oclor-1036-1 1 11152160 1 12286110' 1 1 1 5 8 5 9 8 0  1 10655320  I 1029l520 1 1 1 5 9 6 2 8 0  1 10.3 1 
1 i ( ~ o C 1 0 I - 1 0 1 6 - 2  / 35108080 / 31843300 1 10409500 1 2 9 6 1 6 2 7 0  1 2 9 5 0 6 1 0 0  1 11102110 1 4 I 
/ A r ~ c l ~ i - 1 0 1 6 - 3  / 1'1111480 1 18147560 / 17066990 / 1 6 1 0 5 7 3 0  1 16112180 1 11429120 1 8.2 1 
( A~oClor.iOl6-l 1 1.695120 1 11775160 1 11276690 / 11668870 1 1 2 4 9 4 8 6 0  1 11182180 1 6.7 1 
1 AruriOr-1016-5 / 1 8 0 4 8 1 6 0  1 18117<00 / 16681570 1 1 5 6 2 6 2 4 0  1 1 4 1 4 9 0 9 0  1 1 6 6 1 1 1 9 0  1 8 . 3  1 
1 Aroclc2l -1221-1 I +***+ .a  / + * + * + + a  6 1 1 1 5 9 2  / ++*+-A+ I a + * - + * '  / 6 1 1 1 5 9 2  1 0 . 0  I 
( *roCIor 1171-2 1 + * + + + * a  1 * * * * + a +  4 1 6 9 8 9 1  1 + + + + * * *  I ++++*i* 1 4 3 6 9 8 9 6  I 0 . 0  1 
1 i(~ocl01L221-? 1 A * + + + * *  I + a r t + * +  1 ll6587IO 1 * r l + + + +  1 a * + + * + +  1 1 1 6 5 8 7 5 0  1 0.0 I 
1 i ( r 0 C l O r - , 2 3 2 - 1  / + r i + r + *  1 *rrr+*+  1 1 2 0 0 6 1 5 0  1 a+* .+++ 1 ++++++* 1 1 1 0 0 6 1 5 0  1 0.0 1 
1 i ( r o C 1 O c - 1 2 1 2 - 2  I r & + i + + *  1 + * * a + + +  1 1 1 6 4 5 2 3 0  1 r t r + * r +  1 - * + + + + +  1 1 3 6 4 5 2 3 0  1 0.0 / 
1 i)r0c101-121i-I I *ri . i+r+ I * + * a * + +  1 7 8 7 9 3 1 6  1 * I * + r + r  I + a + + * + +  1 7879116 / 0.0 1 
1 iiroc101-1212-L 1 ++++.++ 1 +++++++ 1 6023176 1 ,+,*+lr 1 * + + + * a +  I 6021176 1 0 . 0  1 
1 ArorlOl.1211-5 / +.+A**+ 1 r-***++ ( 7 2 6 6 8 0 0  1 ++*+-.+ 1 +++r+++  1 7 2 6 6 8 0 0  1 0.0 I 

Amounr * Rerpcn*r divided by CF 

,,. Standard :,eve1 nor  "led 'n iinerriLy d.tormlnaclon. 

C I  . C l l i o r a r l o : ~  Factor i ralponas sl ivlded by concenkrec inn I 

RSP - *.,.Live Srandrrd Ceri.cion. 
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Pace Analytical Services, Inc. 
Initial Calibration Linearity Summary 

Start Cal Date: 19-MAY-2008 14:ll 
End Cal Date : 19-MAY-2008 19:09 
Quarlt  Method : ESTD 
Cal Curve Type: Average CF 
Integrator : Falcon 
Method File : \\diana\target\689Oq.i\Q51908P~B-2.b\~519o8-2~c~.~ 
Method : Method 8082 
Sublist : Surrogates.sub 
Column : RTX-CLP2 
Column Size : 30m L - 0.32mm ID 

Calibration Files: 
Level 1: //diana/target/6890q.i/Q51908PCB-2.b/Q5190808.d 
Level 2 :  //diana/target/6890q.i/Q51908PCB-2.b/Q5190809.d 
Level 3: //diana/target/6890q.i/Q51908PCB-2.b/Qsl90810.d 
Level 4: //diana/target/6890q.i/Q51908PCB-2.b/Q5190811.d 
Level 5: //diana/target/6890q.i/Q51908~~~-2.b/QSl90812.d 

nuun; i Response divided ty CT 

D S 1 2 1 1 2 S C B  11 02 ICliL L I r r e a r l c ~  Summary -2.0 
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Start Cal Date: 
End Cal Date : 
Quant Method : 
Cal Curve Type: 
Integrator 
Method File : 
Method 
Sublist 
Column 
column size : 

Pace Analytical Services, Inc. 
Initial Calibration Retention Time Summary 

19-MAY-2008 14:11 
22-MAY-2008 18:29 
ESTD 
Average CF 
Falcon 
\\diana\target\6890q.i\Q51908~C~-2.b\Q51908-2PCB.M 
Method 8082 
8082. sub 
RTX- CLP2 
30m L - 0.32mm ID 

~ ~ 

1 conlpound ( Level 1 I Level 2 I Level 3 1 Level 4 1 Level 5 1 Ave RT I 
l _ l ; r _ _ 1 _ _ _ l _ _ l 1 _ ~ _ ~ = - - - m ~ - - = ~ ~ ~ ~ ~ ~ . ~ I I I ~ - - - - ~ = = ~ ~ - - ~ ~ ~ = - - - ~ - ~ = = = = = - c = - ~ = ~ = - c ~ = = = = . = ~ ~ ~ = = ~ x ~ ~ ~ * = = ~ = - . = = = ~ ~ ~  I 
1 Aroclor-1242-1 I + + + + + + +  1 +++t i++  / 3.89 1 i t + + + + +  1 + + + + + t i  1 9.030 1 
1 AXOC~OT-1242-2 1 +++++++  I + + + + + + +  1 10.63 1 +++++++ 1 +++++++ 1 10.630 1 
1 lroclor-1242-3 I + + + + + + +  I + + i t + + +  1 11.22 1 ++t i+++ I +*+++++  1 11.220 1 
/ Aroclor-1242-4 I + + + + + + +  1 + + + i t + +  1 11.29 1 ++++it+ 1 +++++++ / 11.230 1 
/ Aroclor-1242-5 I + +  I + + i t + + +  1 11.64 1 ++ i t+++  I + + + + + + +  / 11.640 / 
1 Aroclor-124R-1 1 10.63 1 10.63 1 10.63 1 10.63 1 10.63 1 10.630 1 
/ Arocloz-1248-2 1 11.22 1 11.22 1 11.22 / 11.22 1 11.22 1 11.220 1 
i , Aroclor-,1248-3 I 11.29 1 11.23 1 11.29 / 11.29 / 11.29 ( 11.2901 

I Aroclor-1240-4 / 11.64 1 11.64 1 11.64 1 11.64 1 11.64 1 1 1 . 6 4 0 j  

I Aroclor-1240-5 1 12.27 1 12.27 1 12.27 1 12.26 1 12.37 1 12.268 1 
I lroclor-1251-1 1 11.27 1 11.27 1 11.27 / 11.27 1 11.27 / 11.270 1 
1 xro~lor-1251-3 / 11.57 1 11.56 1 11.56 1 11.56 1 11.56 1 11.562 1 
1 ~ r o c i o r - 1 2 5 ~ - 3  1 12.26 1 12.26 1 12.26 I 12.26 1 12.25 1 12.2581 

/ Z?r0~1or-lZ54-4 1 12.60 1 12.60 / 12.59 1 12.53 1 12.53 1 12.594 1 
1 Lroclor-1254-5 1 13.30 1 13.30 1 13.38 / 13.38 1 13.38 / 1 3 . 3 801 

I Ar0~10~~1:6C-l / 12.56 1 12.55 1 12.56 1 12.55 1 12.55 1 1 2 . 5 54) 

/ &roilor-126C-2 1 12.86 1 12.86 1 12.86 1 12.86 / 12.86 1 12.860 1 
I ArOCloT-126C-3 1 13.52 1 13.51 1 13.52 1 13.51 1 13.52 1 13.516 1 
/ moclor-1260-4 / 1 3 . 9 5 1  1 3 . 9 5 1  1 3 . 3 5 1  1 3 . 9 5 1  1 3 . 9 5 1 3 . 9 5 0 1  

I A:oclor-1260-5 1 14.04 I 14.04 I 14.04 1 14.84 1 14.84 1 14.840 1 

tt+ - Standard level not used in linearity determination 
Retention times are expressed as minutes. 

05/23/2008 09 :27 ICAL RT Summary v2.0 Page 2 



Pace Analytical Services, Inc. 
Initial Calibration Retention Time Summary 

Start Cal Date: 19-MAY-2008 14:11 
End Cal Date : 19-MAY-2008 19:09 
Quant Method : ESTD 
Cal Curve Type: Average CF 
Integrator : Falcon 
Method File : \\diana\target\6890q.i\Q51908~~B-2.b\Q51908-2PCB.M 
Method : Method 8082 
Sublist : Surrogates.sub 
Column : RTX-CLP2 
Col~l~nii Size : 30m L - 0.32rnrn ID 

'alibration Files : 
Level 1: //diana/target/6890q.i/Q51908PCB-2.b/Q5190808.d 
Level 2: //diana/target/6890q.i/Q51908PCB-2.b/Q5190809.d 
Level 3: //diana/target/6890q.i/Q51908PCB-2.b/Q51908lO.d 
[.eve1 4: //diana/tar~et/6890q.i/Q51908PCB-2.b/Q5190811.d 
Level 5 :  //diana/tal-get/6890q.i/Q51908PCB-2.b/Q519Ofl12.d 

1 Compound 1 L e v e l 1  1 Level 2 / Level 3 / Level 4 1 Level 5 1 Ave RT I 
_ " = L i i i _ l l _ m _ i _ l l _ l = = ~ = = ~ - = = r m ~ ~ ~ ~ . ~ I I I I ~ * # ~ ~ = ~ ~ ~ ~ ~ ~ = = = = = = = = ~ ~ = ~ ~ s ~ ~ ~ . ~ ~ ~ = = ~ ~ . . = = = = m ~ . ~ = s = = = = = = = ~  a=======- I 
I 1 ~etrachlaro-m-xy~ene I 7.17 I 7.18 1 7.19 1 7.10 1 7.18 1 7.184 I 
I li Dccachlorcbiphenyl 1 16.55 1 16.54 1 16.55 1 16.54 1 16.55 1 16.5461 

Retention times are expressed as minutes. 

05/21/2008 11:02 ICAL RT Summary v2.0 
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Pace Analytical Services, Inc. 
Initial Calibration Amounts Summary 

Start Cal Date: 19-MAY-2008 14:11 
End Cal Date : 22-MAY-2008 18:29 
Quant Method : ESTD 
Cal Curve Type: Average CF 
Integrator : ~alcon 
Method File : \\diana\target\6890q.i\QS1908PCB-2.b\Q51908-2PCB.M 
Met h3d : Method 8082 
Sublist : 8082.sub 
Column : RTX-CLP2 
Column Size : 30m L - 0.32mm ID 

- 
1 Compound I Level I / Leve: 2 1 Level 3 1 Level 4 I Level 5 1 
l i = j = i i _ = i S i i _ l ~ P = _ = = = = = . " s ~ = ~ ~ = = = . ~ ~ ~ . ~ ~ = = = m - . = ~ = * = = = = . . ~ = ~ = = = ~ = ~ . . ~ ~ ~ ~ = ~ = - - - - - ~ ~ . . m . - ~ m - ~ . ~  
i firoclor- 12~2.1 I +++++++ I ++++*++ 1 0.1asoo / + +  1 +++++++  / 
1 Aroclor-l:42-2 1 r + + + r r +  1 +++++++ j 0.11500 1 +++++++ I r r r r r r r  I 
1 Ar0310r-1142-3 / + I + + + + +  I +++++++ 1 0.12500 1 ++++A++ I +++++++  I 
1 ATOClOX--l242-4 1 + + + +  1 +++++++ 1 0.17500 1 ,++++++ ( ..+*,.+ I 
/ ~roclar-1242-5 I +++++++ I +++++++ 1 0.12500 1 +-+++++ j +++++++ I 
I Aro=lor-1248-1 ( 0.02500 ( 0.05000 \ 0.11500 ( 0.25000 1 0.50000 ( 
1 Aroclor-1248-2 / 0.02500 1 0.05000 1 0.12500 / 0,25000 1 0.50000 1 
1 Aroclar-1148-3 ( 0.02500 1 0.05000 1 0.12500 1 0.25000 1 0.50000 / 
I Aro~lo1--1218-4 1 0.02500 / 0.05000 1 0.12500 1 0.25000 1 0.50000 1 
1 Ar0~10r-1248-5 1 0.02500 1 0.05000 1 C.12500 / 0.25000 / 0,50000 ( 
1 Aroclor-1254-1 1 0.02500 1 0.05000 1 0.12500 1 0.25000 1 0.50000 1 
I Aro~lor-12S4-2 1 0.02500 1 0.05000 1 0.11500 1 0.25000 1 0.50000 1 

Aroclor-l~S4-3 / 0.02500 I 0.05000 1 0.12500 1 0.25000 1 0.50003 1 
I Aroclor-1254-4 1 0.02500 ( 0.05000 ( 0.12500 1 0.25000 1 0.50000 1 
1 Aroclor-1254-5 1 0.02500 ) 0.05000 1 0.12500 1 0.25000 1 0.5000D 1 
/ Aroclor-1260-1 / 0.02500 1 0.05000 1 0.12500 1 0.25000 1 050000 1 
) Ar0~1or-1260-2 1 0.02500 1 0.05010 1 0.12500 1 0.25000 / 0.50000 I 
/ ArocIor-1260-3 1 0.02500 1 0.05000 1 0.12500 1 0.25000 1 0.50000 / 
! A ~ o c l o ~ - l 2 6 o - 4  ( 0.01500 ( 0.05000 / 0.11500 ( 0.25000 1 0.50000 ( 

Y r ~ ~ l o r - 1 2 6 0 - 5  1 0.02500 1 0.05000 1 0.12500 1 0.25000 / 0.50000 1 

+ + +  - Standard Level not used in linearity determination. 
Standard concentrations are expressed as ng. 



Pace Analytical Services, Inc. 
Initial calibration Amounts Summary 

Start Cal Date: 19-MAY-2008 14:l.l 
End Cal Date : 19-MAY-2008 19:09 
Quant Method : ESTD 
Cal Curve Type: Average CF 
Integrator : Falcon 
Method File : \\diana\target\6890q.i\Q51908~~~-2.b\Q51908-2PCB.M 
Method : Method 8082 
Sublist : Surrogates.sub 
Column : RTX-CLP2 
Column Size : 3Gm L - 0.32mm ID 

Calibration Files: 
Level 1: //diana/target/6890q.i/Q51908PCB-2.b/Q5190808.d 
Level 2: //diana/target/689Oq.i/Q51908PCB-2.b/Q5190809.d 
L ~ v e l  3 :  //diana/target/6890q.i/Q51908PCB-22b/QS190810.d 
Level 4: //diana/taryet/689Oq.i/Q51908PCB-2.b/Q5190811.d 
Level 5 :  //diana/tarqet/6890q.i/Q51908PCB-2.b/Q5190812.d 

1 Compound I Level 1 I Level 2 1 Level 3 1 Level 4 I Level 5 1 
1 1 . _ _ _ . _ _ 1 _ . _ _ 1 / _ _ 3 ~ . ~ = = = s = - . . ~ ~ - ~ ~ = . ~ ~ . - = ~ . ~ = - > ( ~ = = s ~ = ~ ~ ~ c ~ ~ = ~ - ~ ~ ~ ~ = ~ / ~ ~ = = = - * ~ - ~ / ~ ~ . ~ ~ = ~ ~ ~ -  I 
( 1 T~irach10r0-m-xylem 1 0.00250 1 0.00SOO 1 0.01250 / 0.02500 1 0.05000 1 
( 11 Oecachlol~biphenyi 1 0.00250 1 0.00500 1 0.01250 / 0.02500 1 0.05000 1 

Scacdard concentrations are expressed as ng. 

05/21/2008 11:02 ICAL Standard Concentrations Summary v2.0 Page 1 
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Start Cal Date: 
End Cal Date : 

Quant Method : 
Cal Curve Type: 
Integrator 
Method File : 

Method 
Sublist 
Column 
Column Size : 

Pace Analytical Services. Inc. 
Initial Calibration Response Summary 

19-MAY-2008 14:11 
22-MAY-2008 18:29 
ESTD 
Average CF 
Falcon 
\\diana\target\6890q.i\Q51908PCB-Z.b\Q51908-ZPCB.M 
Method 8082 
8082. sub 
RTX- CLPZ 
30m L - 0.32mrn ID 

-- 
1 Colnpound I Level 1 I Level 2 1 1,evel 3 / Level 4 I Level 5 1 
( _ ~ 1 D _ l i . = _ l _ = _ _ = / l _ _ - - - - - - - - - - l - - E . I I - - ~ - ~ ~ . . . - - - - [ - ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ " = - = = = - ~ ~ / ~ ~ = = ~ = = = = - [ > m m ~ = = ~ = = =  I 
1 ~ ~ . ~ ~ o C ~ o r - l 1 4 2 - 1  1 + +  1 +++++++ 1 1 647987.0/ + + + + + + +  1 + + + r + + +  I 
1 Ar3Clor-1242-2 I + + + + + + +  / +++++++  1 1652132.Ol +++++++ 1 ++++.@++ 1 
/ Ar3clor-1242-3 I ++ti+++ / ++++*++  1 1540046.0[ +++++++  I + + + + r + +  I 
i A ~ OCIOT-1242-4 I + +  1 +++++++ 1 1636917.01 + + + + + + +  I + + + + + + +  I 
1 Aroclor-1242-5 / +++++++  I +++++++  1 1389097.01 + + + + + + +  I * + * + + + *  I 
1 Aroclor- 1248- 1 1 609336.001 1211189.01 2622498.01 4899177.01 9686293.01 

1 Ar0C;Or-1248-2 / 657446.001 1247551.01 2755181.01 5211809.0) 10379483 1 
1 AI-0~103-1248-3 1 676957.001 1273839.01 2828838.01 5462117.01 11122159 1 
\ &roclor-1248-4 1 485596.001 958399.001 2049228.01 4119930.01 8472311.01 

I Aroclor-1248-5 1 374914.001 703566.001 1493250.01 2868934.01 5735533.01 

1 Rroclar-1254-1 1 689658.001 1317023.01 2963359.01 5565875.0 11142925 1 
I Aroclor-1254-2 1 776722.001 1497161.0) 3404969.0) 6551936.01 13332565 1 
I Aroclor-1254-3 1 1026618.01 1992813.0/ 4772531.0/ 9610713.0 19850733 1 
1 AroClor-1254-4 1 676057.001 1326166.01 3176044.0/ 6117673.01 13258318 1 
1 Aroclor-1254-5 1 843942.001 1598742.0) 3882566.01 7553903.01 15835761 1 
1 Aroclor-1260-1 1 1031827.0) 1822002:01 4144772.0 7892306.01 15654684 1 
1 Aroclor-1260-2 1 1241732.01 2201888.01 5073650.0/ 9879476.01 19506030 1 
1 Aroclor-1260-3 1 994595.00/ 1799081.01 4160919.01 7 8 9 0 4 8 7 . 0  15544859 1 
1 Aroclor-1260-4 1 1004605.01 1797379.01 4243509.01 8 0 6 5 9 7 7 0  15899916 1 
1 Aroclor-1760-5 1 1169959.01 2 0 9 4 7 8 8 . 0  5011952.0) 9728357.01 19175899 1 

- 

+ + +  - Standard Level not used in linearity determination 
Response is in Height units. 



Pace Analytical Services, Inc. 
Initial Calibration Response Summary 

Start Cal Date: 19-MAY-2008 14:ll 
End Cal Date : 19-MAY-2008 19:09 
Quant Method : ESTD 
Cal Curve Type: Average CF 
Integrator : Falcon 
Method File : \\diana\target\6890qc,i\QS1908~~~-2.b\QS19O8-2PCB.M 
Method : Method 8082 
Sublist : Surrogates.sub 
Column : RTX-CLP2 
Column Size : 30m L - 0.32mm ID 

Zalibration Files: 
L e v e l  1: //diana/target/6890q.i/Q5190BPCB-2.b/Q5190808.d 
Jevel 2: :/diana/target/6890q.i/Q51908~C~-2.b/Q5190809.d 
Level 3: //diana/target/6890q.i/Q51908PCB-2.b/Q5190810.d 
Level 4: //diana/target/6890q.i/Q51908PCR-2.b/Q519081~.d 
Level 5 :  //diana/target/6890q.i/Q51908PCB-2.b/Q5190812.d 

1 Compor~nd 1 Level 1 / Level 2 1 Levei 3 1 Level 4 1 Level 5 1 
_ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = = = ~ _ = = ~ ~ ~ ~ ~ = ~ = = = ~ - ~ ~ - . ~ ~ ~ ~ ~ ~ ~ ~ . . ~ . - l = ~ ~ ~ ~ ~ ~ . . . [ . ~ . ~ ~ ~ ~ ~ ~ ~ l ~ . = ~ ~ ~ = ~ = . ~ ~ . ~ . ~ . ~ ~ ~ =  I 
1 : Tetrachlaro-n-xylme 1 1644621.01 3212235.01 8323672.01 16482921 1 33190234 1 
) 1 1  Decachlorablphenyl 1 2230547.01 3994192.01 9568159.01 183Zi210 1 35694589 1 

Response is in Height units. 

05/>1/2008 ? I  :02 ICAL Responses Summary -<2.0 



Pace Analyticsl Services, Inc. 
Multicomponent Analytf Siimmary 

Data File : //diana/target/6a9Oq.i/Q51908PCB-l.b/Q5200812.d 
Injection Date : 20-MAY-2008 16:OO 
Sample Info : AR1660 2nd (L3) 
Misc. Info : Method 8082 
Laboratory ID : AR1660 2nd (L3) 
Instrument ID : 6890Q.i Operator : GailR 
Met hod : Q51908-1PCB.m Method Sublist : AR1660S 
Quan~i~ation : ESTD Integrator : Falcon 
Dilution Factor : 1.00 Sample Type: CCALIB 5 
Column : RTX-CLP Column Size: 30m OT32.m 

=============================================================:======================= 
Compound Peak RT Window Response Amount Conc 

"9 1~ 
L. 

- - 

Average Amount : 0.12439 

ExpectedAmount: 0.12500 
Percent Difference : -0 

AverageAmount : 0.11522 
Expected Amount : 0.12500 

Percent Difference : - 8 

================================================================================-==== 
Expected Actual 

Compound RT RT Window Amount Amoun t %D Flag F t' 
===================================================================================== 

Tetrachloro-m-xylene 7.30 7.25 - 7.35 0.012500 0.010590 -15 

- 

Decachlorobiphenyl 16.15 16.06 - 16.26 0.012500 0.010956 -12 

t D  = ODrlft = 100 x (Expected Amount - Actual Amount) / Expected Amount. 

05/21/2008 10.52 MultlComponent Summary V 1  0 Page 1 

;- 

SUM - 69 



Pace Analytical Services, Inc. 
Multicomponent knalyte Summary 

Data File : //diar!a/target/569Oq.i/Q51908P~-2.b/052~0812.d 
Injection Date : 20-MAY-2008 16:OO 
Sample Info : W.1660 2nd (L3) 
~isc. Info : Method 8082 
Laboratom ID : AR1660 2nd (L3) 
lnstrumeni ID : 6890Q. 3. Operator : GR 
Method : Q51908-2PCE.m Methcd Sublist : m1660S 
Quantitation : ES'D Inteqrator : Falcon 
Dilution Factor : 1.00 Sawpie Type: CCALIB 5 
Column : RTX-CLP2 Column Size: 30m ii.32m 

..................................................................................... ---------------------------------------------------------------.--------------------- 

Compound Peak RT Window Response Amount Conc 

ng 

P.verage Amount : 0.12254 
Expected Amount : 0 .12500  

Percent Difference : - 2  

Average Amount : 0 .11035 
Expected Amount : 0 .12500  

Percent Difference : -12  

..................................................................................... ............................. 
Expected Actual 

Compound RT RT Window Amount A m u n  t 40 Flag I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 

Tetrachloro-m-xylene 7 . 1 0  7 . 1 4  - 7 .24  0 .012500  0 .010633 -15 

%D = Wrlft = 1 0 0  x (Expected Amount - Actual Amount) / Expected Amount 

05/21 /2008 11 :04  MultlComponent Summary V1.O Page 1 

x 

SUM - 70 



Dace Analytical Services, Inc. 
Multicomponent m.alyte Summazy 

Data File 
Injection Date 
Sample Info 
Misc. Info 
Laboratory ID 
Instrument ID 
Me tho* 
mantitation 
Dilution Factor 
Column 

: //diana/target/6890q.i/Q51908PCB-1.b/Q5220808.d 
: 22-MAY-2008 14:37 
: AR1248 2nd CCV 
: Method 8082 
: AR1248 2nd CCV 
: 6890Q.i Operator : GailR 
: 951908-1PCB.m Method Sublist : AR1248S 
: k7D Inteaator : Falcon 
: 1.00 
: RTX-CLP 

~arnpxe Type: CCALIB 5 
Column Size: 30m 0-32m 

-------------------------------------------------------------------------.----------- 

Compound Peak R T  Window Response Amount Conc 

Average Amount : 0.12023 
Expected Amount : 0.12500 

Percent Difference : - 4 

Compound 
Expecced Actual 

RT RT Window Amount Amount %D Flag 

Tetrachloro-m-xylene 7.29 7.24 - 7.34 0.012500 0.010283 -18 

Decachloroblphenyl 16.15 16.06 - 16.26 0.012500 0.011038 -12 

i 

%D = %Drift = 100 x [Expected Amount - Actual Amount1 / Expected mount. 

05/22/2008 16:31 MultiComponent Summary V1.O Page I 



Dace Analytical Services, Inc. 
Multicomponent Analyte Summary 

Data File 
Injection Date 
Sample Info 
Misc. Info 
Laboratory ID 
Instrument ID 
Met hod 
Quantitation 
Dilution Factor 
Column 

: //diana/target/6890q.i/Q51908PCB-2.b/Q5220808.d 
: 22-MAY-2008 14:37 
: AR1248 2nd CCV 
: Method 8082 
: AR1248 2nd CCV 
: 6890Q.i Operator : GR 
: Q51908-2PCB.H Methcd Sblist : AR1248S 
: ESTD Integrator : Falcon 
: 1.00 Sample Type :. CCALIB-5 
: RTX-CLP2 Column Size: 30m 0.32nun 

..................................................................................... .............................. 
Peak RT Compound Window Response mount Conc 

"9 
-- -- .-. 

Average Amount ! 0.11847 
Expected Amount : 0.12500 

Percent Difference : -5 

-------------------------.----------------------------------------=====- -=====-=-=-.== 

Expected Actual 
RT Compound RT Window Amount Amount %D Plag 

........................................................ ..................................................................................... 

7.13 - 7.23 0.012500 0.010008 -20 Tetrachloro-m-xylene 7.17 

Decachlorobiphenyl 16.53 16.45 - 16.65 0.012500 0.010375 -17 

%D = %Drift = 100 x (Expected Amount - Actual Amount) / Expected Amount. 
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Pace Analytical Services, Inc. 
Multicomponent Analyte Summary 

Data File 
Injection Date 
Sample Info 
Misc. Info 
Laboratory ID 
Instrument ID 
Met h d  
Quantitation 
Dilution Factor 
Column 

: AR1254 2nd CCV 
: Method 8082 
: AR1254 2nd CCV 
: 6890Q.i Operator : GailR 
: 051908-lPCE.m Method Slublist : AR1254 
: &IT Integrator : Falcon 
: 1.00 Sample Type: CCALIB-5 
: RTX-CLP Column Size: 30m 0.32m 

..................................................................................... ..................................................................................... 
Compound Peak RT Window Response . Amount Conc 

ng 

Average Amount : 0.12229 
Expected Amount : 0.12500 

Percent Difference : - 2 

i. 

Percent Difference = 100 X (Average Amount - Expected Amount) divided by Expected Amount. 
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Pace Analytical Services, Inc.  
Multicomponent Analyte Summa~y 

Data File : //diana/target/6890q.i/Q51908PCB-2.b/Q5220816.d 
Injection Date : 22-MAY-2008 19:02 
Sample Info : AR1254 2nd CCV 
~ i s c .  Info : Method 8082 
Laboratow ID : AR1254 2nd CCV - - -  - - 

~nstrumeni ID : 6890a.i Operator : GR 
Method : Q51908-2PCB.M Methcd Sublist : AR1254S 
Wantitation : ESTD Integrator : Falcon 
D~lution Factor : 1.00 Sample Type: CCALIB 5 
Column : RTX-CLP2 Column Size: 30m E . 3 2 m  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Compound Peak RT Window Response >.mount Conc 

Average Amount : 

Expected Amount : 

Percent Difference : 

Percent Difference 5 100 X (Average Amount - Expected Amount) divided by Expected Amount. 
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Pace Analytical Services, Inc. 
Muiticon-ponent Pnalyte Summarf 

Data File : //diana/targe~/5890q.i/Q51938FCB-l.b/Q6030803.d 
Injection Date : 03-JUI-2008 15:32 
Sample Info : AR1660 CCV (L31 
Misc. Info : Method 8002 
Laboratory ID : AR1660 CCV (L3) 
Instrument ID : 6890Q.i Operator : GailR 
Met hod : Q51908-1PCB.m Method Sublist : AP,lE60S 
Quantitation : ESTD Integrator : Falcon 
Dilution Factor : 1.00 Sample Type: CCALIB 5 
column : R ~ - C L P  co~umn size: 30m OT32mm 

..................................................................................... 
Compound Peak RT window Response Amount Conc 

ng 

Average Amount : 0.12135 
Expected Amount : 0.12500 

Percent Difference : -3 

Average mount : 0.11029 
Expected Amount : 0.12500 

Percent Difference : -12 

-------------------------===-- ......................... --======--.------------ -----------------------==------ ------ 
Expected Actual 

Compound RT RT Window Amount AmOunt %D Flag 
===============================~=~====~~~===========~=~~============================~  

Tetrachloro-m-xylene 7.29 7.25 - 7.35 0.012500 0.012814 3 

Decachlorobiphenyl 16.16 16.06 - 16.26 0.012500 0.010195 - l B  

%D = %Drift = 100 x (Expected Amount - Actual Amount) / Expected Amount. 
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Pace Aralytical Se-rvices. Inc. 
Multicomponent Anaiyte Summary 

Data File : //diana/targst/689Oq.i/Q51908PCB-2.b/Q6030803.d 
Injection Date : 03-JUN-2008 15:32 
sample Info : AR1660 CCV [L3) 
Misc. Info : Method 8082 
Laboratory ID : AR1660 CCV (L3) 
Instrument ID : 6890Q.i Operator : GR 
Method : Q51908-2PCB.m Method Sublist : AR1660S 
Quantitation : ESTD Integrator : Falcon 
Dilution Factor : 1.00 Sample Type: CCALIB 5 
Column : RTX-CLP2 Column Size: 30m B.32rm 

..................................................................................... 
Compound Peak RT Window Response Amount Conc 

"9 i 

-- z- 

Average Amount : 

Expected Amount : 

Percent Difference : 

Average Amount : 

Expected m o u n t  : 

Percent Difference : 

-------------------------.-----------------------------------.--=======.============== ------------------------------------.--------------------------- 

Expected Actual 
Compound RT RT Window Amount b u n t  %D Flag 
===================================================================================== 
Tetrachloro-m-xylene 7.16 7.13 - 7.23 0.012500 0.012816 3 

Decachlorobiphenyl 16.53 16.45 - 16.65 0.012500 0.010447 -16 

%D = %Drift = 100 x (Expected Amount - Actual mount) / Expected Amount. 
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Pace Analyticzl Srl-iizes, Inc. 
Multicompnent Analyte Surnrnazy 

Data File //diana/targer/bH?~q.i/QS1308FC~EE1 h/Q6030604.a 
Injection Date : 03 JUN-2008 16 : ( I5  
Sample Info : AP.1248 CCV (L3) 
Misc. Info : Method 8082 
Laboratory ID : AR1248 CCV (L3) 
Instrument ID : 6890Q.i Operator : GailR 
Method : Q51908-1PCB.m Method Sublist : Fill1246 
mantitat-ion : ESTD Integrator : Falcon 
Dilution Factor : 1.00 Sample Type: CCALIB-5 
Column : RTX-CLP Column Size: 30m 0.32nm 

Compound Peak RT Window Response Amount Conc 
ng 

Average Amount : 

Expected Amount . 
Percent Difference : 

Percent Difference = 100 X (Average Amount - Expected Amount) divided by Expected Amount. 
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lace Analytical Services, 1r.c. 
Multicornponent Analyte Summary 

Data File : //diana/tarqet/6890q.i/Q51908PC~-2.b/Q6030834.d 
Injectior, Date : 03-JUN-2008 1 6 : 0 5  
Sample Info : AR1248 CCV (L3) 
Misc. Info : Method 8082 
Laboratory ID : AR1248 CCV ( ~ 3 )  
Instrument ID : 6890Q.i Operator : GR 
Method : Q51908-2Pa.m Method Sablist : X U 2 1 3  
Quantitation : ESTD Integrator : Falcon 
Dilution Factor : 1.FO Sample Type: CCALIa 5 
Column : RTX-CLP2 . Column Size: 30rn G.32mm 

compound Peak RT Window Response Amount Conc 
ng 

Average Amount : 

Expected Amount : 

Percent  Dif ference  : 

Percent  Difference = 100 X (Average Amount - Expected Amount) d iv ided  by Expected Amount. 
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Pdce Anal-f;ic;tl Services, Inc. 
Multicomponent Analyte Sunrrnary 

Data File : //diana/tar~et/5aCJCq.i/Q51908PLBl.b/Q503O8:5.d 
Injection b t e  : 03-LJC%T-2008 22:09 
Sample Info : AR1660 CCV (L3) 
Misc. Info : Method 8082 
Laboratory ID : AR1660 CCV (L3) 
Instrument ID : 6890Q.i Operator : GailR 
?let hod : 351708-1PCB.m Method Sublist : AR1660S 
Quantitation : ESTD Inteqrator : Falcon 
Dilution Factor : 1.00 Sample Type: CCALIB-5 
Column : RTX-CLP Column Size: 30m 0.32mm 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............................... 
Compound peak RT Window Response Amount Conc 

ng 

Average Amount : 

Expected Amount : 

Percent Difference : 

AverageAmount: 0.11232 
Expected Amount : 0.12500 

Percent Difference : -10 

Expected Actual 
Compound RT RT Window Amount Amount %D Flag 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tetrachloro-m-xylene 7.29 7.25 - 7.35 0.012500 0.012548 0 

Decachlorobiphenyl 16.15 16.06 - 16.26 0.012500 0~010400 -17 

%D = %Drift = 100 x (Expected Amount - Actual Amount) / Expected Amount. 
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Pace Analytical Services, Inc. 
Multicomponent Analyte Summary 

Data File : //diana/target/6~9oq.i/Q51938PCE-2.b/Q6030815.d 
Injection Date : 03-JUI-2008 22:09 
Sarrole Info : AR1660 CCV (i31 . . 
~ i s c .  InEo : Method 8082 
LaboratoIv ID : AR1660 CCV IL3) . . 
~nstrument ID : 6 8 9 0 ~ .  i ~ operator : GR 
Method : Q51908-2PC3.m Nethcd Sublist : AR1660S 
Quantitat ion : ESrD Integrator : Falcon 
Dilution Factor : 1.00 Sarrrple 'I'ype: CCALIB 5 
Column : RTX-CLP2 Cohnt~ Size: 30m 8.32m 

Compound Peak RT Window ~esponse Amount Conc 
"'3 

$verage Amount : 

Expected Amount : 

Percent Difference : 

Average Amount : 

Expected Amount : 
Percent Difference : 

..................................................................................... 
Expected Actual 

Compound RT RT Window Amount Amount %D Flag 
..................................................................................... ..................................... 
Tetrachloro-m-xylene 7.16 7.13 - 7.23 0.012500 0.012701 2 

Decachlorobiphenyl 16.53 16.45 - 16.65 0.012500 0.010926 -13 

%D = %Drift = 100 x (Expected Amount - Actual Amount) / Expected mount. 
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Pace Analytical Servicss, Inc. 
Multicomponent Analyte Sumrnaly 

> , L  ,;,ta File : //diana/target/6890q.i/Q51908PCB-l.b/Q60308~6.d 
' I  iection Date : 03-JUN-2006 22:42 
r e  Info : AM248 CCV (L3)  
Misc. Info : Method 8082 . . 
m.:x :.~ratory ID : AR1248 CCV (L3) 
.-.crurnent ID : 6890Q.i Operator : GailR 

Method : Q51908-lPC9.m Method Sublist : AR1248 
Ouantitation : ESTE Integrator : Falcon 
Dilution Factor : 1.00 Sample Type: CCALIB 5 
Cc? umn : RTX-CLP C o l u m n  S ize :  30m 0T32rmn 

.- - ~ ~~ 

c,: mgaund Peak RT window Response Amount Conc 

ng 
-~ 

Average Amount : 0.11260 
Expected Amount : 0.12500 

Percent Difference : -10 

Percent Difference = 100 X (Average Amount - Expected Amount) divided by Expected Amount. 

06/13/2008 13.05 Multicomponent Summary Vl 0 Page 1 

I 

SUM - 81 



Pace Lqalytical Services, Inc. 
Multicomponent Analyte Summary 

Data File : //diana/target/6890q.i/Q5l908PCB-2.b/Q603OM1.6.d 
Injection Date : 03-JLJP-2008 22:42 
Sample Info : AR1248 CCV (L3.i 
Misc. Info : Methcd 8082 
Laboratoly ID : AP.1248 CCV (L3) 
Instrument ID : 6890Q. i Operator : GR 
Method : Q51908-2Pa.m Method Sublist : AR1248 
mantitation : ESTD Integrator : Falcon 
Dilution Factor : 1.00 Sample 'I&=: CCALIB-5 
Column : RTX-CLP2 Column Size: 30m 0.32mrn 

--------------.--.--------.-------------.----------------------..-------------------- 

Compound peak RT Window Response Amount Conc 
"9 

Average Amount : 0.11248 
Expected Amount : 0.12500 

Percent Difference : -10 

! 

Percent Difference = 100 X (Average Amount - Expected Amount) dlvlded by Expected Amount. 
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Pace Aniniilyticai Services, Inc. 
Multicomponent Analyte Summary 

Dara File : //diana/target/689Oq.i/Q51908PCS-l.b/Ci6030827.d 
Injection Date : 04-JITN-2008 04:15 
Sample Info ; AR16hO CCV iL3) 
Misc. Info : Method 8082 
Laboratory ID : AR1660 CCV (L3) 
Instrument ID : 6890Q. i Operator : GailR 
Method : Q51908-1PCB.m Method Sublist : AR1660S 
mantitation : ESTD Integrator : Falcon 
Dilution Factor : 1.00 Sample Type: CCALIB-5 
Column : R?X-CLP Column Size: 30m 0.32nun 

===*=========================-======================================================= 

compound Peak RT window Response Amount Conc 
n 9  

. . 

Average Amount : 0.12571 
Expected Amount : 0.12500 

Percent Difference : 1 

Average Amount : 0.12011 
Expected Amount : 0.12500 

Percent Difference : - 4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -======================-=== 

Expected Actual 
.~~ 

Compound RT RTWindow Amount Amount D Flag 
===================================================================================== i- 
Tetrachloro-m-xylene 7.29 7.25 - 7.35 0.012500 0.012652 1 

Decachlorobiphenyl 16.15 16 06 - 16 26 0 012500 0.011D78 -11 

%D = %Drift = 100 X (Expected Amount - Actual Amount) / Expected Amount. 
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Pace Analytical Services, Inc. 
Multicomponent Anaiyte Summary 

Data File 
Injection Date 
Sample Info 
YLisc. Info 
Laboratory ID 
Instrument ID 
Met hod 
@antitation 
Dilution Factor 
Column 

: //aiana/targo_t/689Dq.i/Q51908PCB-2.b/Q6030827.d 
: 04-JUN-2008 04:45 
: PR1660 CCV ( L 3 )  
: Method 8082 
: AR1660 CCV (L3) 
: 6890Q.i Operator : GR 
: Q5190E-2PCB.m Methd S-hlist : ARLR1660S 
: ESTD Integrator : Falcon 
: 1.00 Sample Type : .CCALIB 5 
: RTX-UP2 Column Size: 30m 0.32m 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Compound Peak RT Window Response Amount conc 

ng 

Average Amount : 0 . 1 2 6 3 6  
Expected Amount : 0 . 1 2 5 0 0  

Percent Difference : 1 

Average Amount : 0 . 1 2 5 0 0  
Expected Amount ; 0.12500  

Percent Difference : 0  
! 
i 

- -- 

=========-===================================================---.----- ---------===------------ ------------ 
Expected Actual 

Compound RT RT Window Amount . Amount %D Flag 
===================================================================================== 

; 
Tetrachloro-m-xylene 7 . 1 6  7.13 - 7 . 2 3  0 . 0 1 2 5 0 0  0 . 0 1 2 9 2 4  3 

%D = %Drift = 1 0 0  x (Expected Amount - Actual Amount) / Expected lunount. 
j 
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Pace Analytical Services, Inc. 
Multicomponent Pnalyte Summary 

: FLR124Y C L l i  (L3) 
: Method 8082 

. : AR1248 C L l i  (L3) 
: 689oQ.i Operator : GailR 
: QSl5i)a-1FCB.m Method Sublist : AX1248 

, . .  
~ ~ ,..". : E S T  Integrator : Falcon 

. : , ; .-,: ,.:*or : 1 .00  ' Sample Type: CCALIB-5 
, , . . .I,  : R?X-CLP Column Size: 30m 0.32mm 

i iiak RT Window Response Amount Conc 

n9 

Average Amount : 0.11500 
Expected Amount : 0.12500 

Percent Difference : -8 

. Z L  :-,n?. Difference = loo X (Average Amount - Expected Amount1 divided by Expected Amount. 
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Pace Analytical Services, Inc. 
Multicomponent Analyte Summary 

Data File : //diana/target/G8~0q.i/~51908~~B-2.b/~G030828.d 
Injection Date : 04-JUN-2008 05:18 
Sample Info : AR1248 CCV (L3) 
Misc. Info : Method 8082 
Laboratory ID : AR1248 CCV (L3) 
~nstrument ID : 6890Q.i Operator : GR 
Me thod : 0519G8-2PCB.m Methd Sublist : AR1248 
miantitation : ESTD Tntegraror : Falcon 
Dilution Factor : 1.00 Sample Type: CCALIB-5 
Column : RTX-CLP2 Column Size: 30m 0.32rrm 

---------------------------------------------------------------.---------.----------- 

Compound Peak RT Window Response Amount Conc 

ng 
p~ -- 

Average Amount : 0.11623 
Expected Amount : 0.12500 

Percent Difference : -7 

? 
t 

Percent Difference = 100 X (Average Amount - Expected Amount) divided by Expected Amount. 

I 
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Face Lrrrlytical Services, Inc. 
Multicoinponent Analyte Summary 

Data File r //diana/target/68~0q.i/@5~9o8PCRRl.b/Q603O838.d 
Injection Date : 04-m-2008 10.49 
Sample Info : AR1660 CCV (L3) 
Misc. Info : Method 8082 
Laboratory ID : AR1660 CCV (L3) 
Instrument I D  : 6890Q.i Operator : GailR 
Met hod : 051908-1PCE.m Method Sublist : ARi660S 
@:ant itation : ESTC Integrator : Falcon 
Dilution Factor : 1.00 Sample m e :  CCALIB 5 
Column : R?X-CLP Column Size: 30m 0732mm 

--------------.--------------------------.--.-----------=================-.-----===== -.--------------------.----------------------.---------- 

Compound Peak RT Window Response Amount Canc 

ng 

Average Amount : 

Expected mount : 
Percent Difference : 

Average Amount : 

Expected mount : 
Percent Difference : 

---------------------------------------------.----------------------------=========== 

Expected Actual 
Compound RT RT Window Amount Amount %D F l a g  

Tetrachloro-rn-xylene 7 .29  7  25 - 7 .35  0.012500 0.012889 3 

Decachlorobiphenyl 16.15 16.06 - 16.26 0.012500 0.011459 -8 

%D = %Drift = 100 x (Expected Amount - Actual Amount) / Expected Amount. 
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Pace Analytical Services, Inc. 
Mu1 t icornporient Analyte Summary 

Data File 
Injection Date 
Sample Info 
Misc. Info 
Laboratory ID 
Instrument ID 
Method 
Quantitation 
Dilution Factor 
Column 

: //diana/target/S890q.i/Q51908PCB2.b/Q6030838.d 
: 04-m-2008 1 0 : 4 9  
: AR1660 CCV (L3) 
: Method 8082 
: AR1660 CCV (L3) 
: 6890Q.i Operator : GR 
: Q51908-2PCB.m MethdSublist : AR1660S 
: ESTD Integrator : Falcon 
: 1.00 Sample Type: CCALIB-5 
: RTX-CLPZ Column Size: 30m 0.32mm 

------------ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  %s===== 

Compound Peak RT Window Response Amount Conc 
ng . 

- 

Average Amount : 0.12538 
Expected Amount : 0.12500 

Percent Difference : 0 

Average Amount : 0.12488 
Expected Amount : 0.12500 

Percent Difference : - 0 
i 
C 

.-----------------------------------.------------------------------------------------ ..................................................................................... 
Expected Actual 

Compound RT RT Window Amount Amount %D Flag 
------- --------==-------------- --------------===------------- -------------===----.---------------- ---------------------==--------------- ---------------==== 

Tetrachloro-m-xylene 7.16 7.13 - 7.23 0.012500 0.013129 5 

%D = %Drift = 100 x (Expected Amount - Actual Amount) / Expected Amount. 
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Pace Analytical Services, Inc. 
Fiulticomponent Analyte Sumnary 

Data File : //dianz/target/689Oq i/~51908~a-l.b/Q6030839.d 
Injection Dace : 04-JUN-2008 11:22 
Sampie Info : FR1248 CCV (L3) 
~ i s c .  Info : Method 8082 
Laboratom ID : AR1248 CCV (L3) . . 
~nstrurnent ID : 6890Q. i Operator : GailR 
Methd : Q51908-1PCB.m Method Sublist : AR1248 
Quantitation : ESTD Integrator : Falcon 
Dilution Factor : 1.00 Sample Type: CCALIB 5 
column : RTX-CLP column size: 30m 0T32mm 

Compound Peak RT Window Response Amount 

ng 

Average Amount : 
Expected Amount : 

Percent Difference : 

I 
v i 

Percent DiEference = 100 X (Average Amount - Expected Amount) divided by Expected Amount. 
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Data File 
Injection Date 
Sample Info 
Misc. Info 
Laboratory ID 
Instrument ID 
Met hod 
Quantitation 
Dilution Factor 
column 

Pace Analytical Seivices,  Inc. 
Mu1:icomponent Analyte Summary 

: //diana/target/6a90q.i/Q5190BPCB-2.b/Q6030839.d 
: 04-JUN-2038 11:22 
: AR1248 C W  (L3) 
: Method 8082 
: AR1248 CCV (L3) 
: 6890Q.i Operator : GR 
: Q51908-2PCB.m Method Sublist : AR1248 
: ESTD Integrator : Falcon 
: .I. 00 Sample Type: CCALIB 5 
: RTX-CLP2 Column Size: 30m ?i.32m 

---------------------------------------==========---- --.--------------------------.--------- .......................... ----===--------------.-----------=== 

Compound Peak RT Wlndow Response Amount Conc 
ng t 

<- 

- 

Aroclor-1248 1 10.62 10.56 - 10.70 2573712 0 11855 0.118 
2 11.20 11.15 - 11.29 2681110 0.11667 0.117 
3 11.28 11.22 - 11.36 2815323 0.11801 0.118 - 
4 11.62 11.57 - 11.71 2042363 0.11550 0.116 
5 12.25 12.20 - 12.34 0.11628 0 116 

L 
1487445 

Average Amount : 0.11700 
Expected Amount : 0.12500 

Percent Difference : - 6 

Percent Difference s 100 X (Average Amount - Expected Amount1 d~vided by Expected Amount. 
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Pace Analytical ServLces, Inc. 
Muiticomponent A~lalyte Summary 

Data File 
Injection Date 
Sample Info 
Kisc. Info 
Labratory ID 
Instrunlent ID 
Method 
Quantitation 
Dilution Factor 
Column 

: AR1248 CCV (L3) 
: Method 8082 
: AR1248 CCV (L3) 
: 6890Q.i Operator : GailR 
: Q51908-1PCB.m Method Shlist : AR1248S 
: ESTD 1ntearat.or : Falcon 

sample Type: CC9LIa5 
Column Size: 30m 0.32rnm 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Compo~nd Peak RT window Response Amount Conc 

ng 

Average Amourlt : 

Expected Amount : 

Percent Difference : 

..................................................................................... 

Expected Actual 
Compound RT RT Window Amount Amount %D Flag 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tetrachloro-m-xylene 1 . 2 9  1 . 2 5  - 1 . 3 5  0 . 0 1 2 5 0 0  0 . 0 1 2 6 6 5  1 

Decachlorobiphenyl 1 6 . 1 6  1 6 . 0 6  - 1 6 . 2 6  0 . 0 1 2 5 0 0  0 . 0 1 0 0 4 9  - 2 0  

% D  = %Drift = 1 0 0  x (Expected Amount - Actual Amount) / Expected Amount. 
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Pace Analytical Sexvices, Inc. 
Mul t icornponent Anal y te Surnrnary 

Data File : //diana/target/6830q.~/Q51908PCB-2.b/Q6040803.d 
Inlection Date : 04-JUN-2008 14:19 
Sample Info : AR1248 CCV (L3) 
Misc. Info : Method 8082 
Laboratory ID : AR1248 CCV (L3) 
Instrument ID : 6890Q. i Operator : GR 
Yethod : Q51908-2PCE3.m Method Sublist : m124eS 
Quantitation : ESTD Integrator : Falcon 
Dilution Factor : 1.00 Sample Type: CCALIB 5 
Column : RTX-UP2 Column Size: 30m b.32mm 

Compound Peak RT Window Response Amount conc 

ng 
-- - 

Average Amount : 0.11856 
Expected Amount : 0.12500 

Percent Difference : - 5 

===================================================================================== 

Expected Actual 
Compound RT RT Window Amount Amount %D Flag 
..................................................................................... -------.-------------------------------------------------------.--------------------- 

Tetrschloro-m-rylene 7.15 7.13 - 7.23 0.012500 0.012670 1 

-. -- - -- 
Decachlorobiphenyl 16.53 16.45 - 16.65 0.012500 0.010327 -17 

%D = %Drift = 100 x (Expected Amount - Actual Amount) / Expected Amount. 

06/13/2008 13:07 MultiComponent Summary V1.O Page I 

SUM - 92 



Pace Aralytical Sex-dices, Tnc. 
Multicomponent Analyte Summary 

Data File : //diana/target/689Oq.i/Q51908PCB-l.b/Q604~808.d 
ir:jection Date : 04-JUb-2008 17: C5 
Sample Info : AR1248 CCV (L3) 
Misc. Info : Method 8082 
Laboratory ID : AR1248 CCV (L3) 
Instrument ID : 6890Q. i Operator : GailR 
Method : 051908-1PCE.m Method Sablist : m1248S ~ ~ ~ ~- ~ 

QuantiLation : ESTD Integrator : Falcon 
Dilution Factor : 1.00 Sample Type: CCALIB 5 
Column : RTX-CLP Column Size: 30m 0-32mm 

-----------------..------------.--.----.---------------------------------.----------= ----------------------------------------.-------------------------------.----------- 

Compound Peak RT Window Response Amount Conc 
ng 

Average Amount : 

Expected Amount : 
Percent Difference : 

--------- ==========-=============x=======================-~.---- . . --  --------------===--------- 

Expected Actual 
Compound RT RT Wlndow Amount Amount 'sD Flag 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tetrachloro-m-xylene 1.28 7 . 2 5  - 7 . 3 5  0.012500 0.012242 - 2  

%D = %Drift = 100 x (Expected Amount - Actual Amount) / Expected Amount. 

06/13/2008 13:~s MultiComponent Summary V1.O Page 1 

SUM - 93 



Pace Analytical Services, Inc. 
Multicomponenil Analyte Sumniary 

Data File : //diana/tarqet/6890q.i/~51908PC~-2.b/Q604O808.d 
Iniection Date : 0 4 - ~ T - 2 0 0 8  17: 05 
sample Info : AR1248 ccv ( ~ 3 )  
Misc. Info : Method 8082 
Laboratow ID : AR1248 CCV (L3) 
~nstrument ID : 6890Q. i Operator : GR 
Met hod : Q51908-2PCB.m Method Sublist : AR1248S 
Quantitation : ESTD Intearator : Falcon 
Dilution Factor : 1.00 samPpie w e :  CCALIB 5 
Col umn : RTX-CLP2 Column Size: 30m b.32mm 

---------------------------------.-- ------------------------------------================================================= 

Compound Peak RT Window Response Amount Conc 
ng . ~~ I 

Average Amount : 
Expected Amount : 

Percent Difference : 

------------------ .................................................................... -----------------. 

Expected Actual 
Compound RT RTWindow Amount Amount %D Flag 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ==========================-= 

Tetrachloro-m-xylene 7.16 7.13 - 7.23 0.012500 0.012320 - 1  

Decachlorobiphenyl 16.52 16.45 - 16.65 0.012500 0.010347 -17 

%D = %Drift = 100 x (Expected Amount - Actual Amount) / Expected Amount. 

06/13/2008 13:07 MultiComponent Summary Vl.0 Page 1 

SUM - 94 



1 0  R C L i t ? I T  S W P L E  N C .  
AKOCLOR I @;!17'i i l i ! J r l  fit4 sUnr4AnY 
FOR ?lUI.TICGHPL~fEIIT ANRLYTES 

~~b N ~ ~ ~ :  Pace Analytical Services, Inc. C o n t r a c t :  

~ u n  scqucnce: R028516 SUG NO.: TT51701 

Lab Sample ID: TT51101-001 Date  Analyzed: 0 6 / 0 4 / 2 0 0 8  

Instrumenr ID (1) :  HP6890Q Instrument TD I21 : Y P 6 8 9 D Q  

GC i o l u a n  I 1 1  : ZTX-CLP 1~:Elm) GC c o l u m n  ( 2 )  : RTX-CLPI I 1 ~ : ~ l m m l  

P.ROCLOR-1248 

A t  l e a s t  t h r e e  peaks f o r  each column are required fo r  identification of i 

multicanvaonent ana1v t . e~ .  
Dore PrinBd: 6/13R008 1231 

Page 1 of 1  FORM X B 

SUM - 11 



~~b , J ~ ~ ~ :  Pace Analytical Services, Inc. Contract: 

R u n  Sequence: R02a576 SUG NO. : TT51701 

Lab Sample ID:TT51701-OOIDL Date Analyzed: 06/04/2UUB 

Ingtrument I D  Ill: HP68900 Instrumen1 I D  (21: He68900 

GC column I1 ) : R'IX-CLP i ~ : z ( m ~  GC column 12;  : RTX-CLPII 1~:0.921m) 

10 n CLIENT SAMPLE no. 

A t  l e a s t  t h r e e  peaks f o r  each column are required For identification of 
rnlllticamoonent analvtes. 

Dale Prinled: 6/13i2008 12:SI 
Page 1 of 1 FORN X B 

SUM- 13 

A R K L O R  IDENTIFICATICII SLlElMARY 
FOR HULT~COHPO?ISMT RMRi.YTES 17SU069-DL 



10 E : i . l E I I T  SAP4PLE NO. 
A'IOCLOR IUENTIL"CATIO?I  SUNMAP.? 

FOR MI:;TICOH?ONENT AllALYTF.3 1 i L I S U 0 7 I  1 
~~b yan,e.  Pace Analytical S e r . i l c e a ,  I n c .  C o n t r a c t :  - 

Run Sequence: K O 2 8 5 7 6  5 0 ~  pio. : T T 5 1 7 0 1  

Lab  Sample I D : T T 5 1 7 0 1 - 0 0 2  D a t e  Analyzed: 0 6 / 0 4 / 2 0 0 8  

I n s t r u m e n t  I D  1 1 ) :  H P 6 8 9 0 Q  I n s t r u m e n t  13 1 2 ) :  H P 6 @ 9 0 Q  

GC c o l u m n  I 11 :RTX-CL? 1~:0.32(-1 GC column ( 2 )  : RTX-CLPI'. 1~:0.321-) 

At l eas t  three peaks fa r  each c o l u m n  are required fo r  identification of 
m u l t i c o m ~ o n ~ n t  a n a l v t . e s .  

Date Prinled: 6113RWR 12:51 
P-ge 1 of  1 FORn X B 

SUM - 15 

ANALYTE PEAK 

1 

RT 
RT WINCOW I CONCENTRATION 
FROM ( TO I PERK I NEAN % D  

1 0 . 1  1 1 0 0  



10 B CLIENT SAk4PLE NO. 
RROLLOR InEIiTIFICATIOM SUMN*U4.Y 

FOR MULTICOIYPONI'NP AtlALYTES / 1150012 1 
C I  

tab ~ a ~ ~ :  Pam P i l d i y t i c a l  Services, Inc. Contract: 

~ u n  sequence: RO2B5J6 SnG No.: TTSl701 

Lab Sample 1D:TTSllOl-003 D a t e  A n a l y z e d :  06/04/2008 

Instroaent :D (1:: HP68900 Instrument ID ( 2 1 :  HP6890Q 

GC Column ( 1  ) : R E C L P   ID:^(^) GC Column 2 : RTX-CLPII I D : = ( ~ ]  

A t  l eas t  three peaks f o r  each column are required f o r  i d e n t i f i c a t i o n  of I 
!. 

multicom~onent analvtes. 
Dale Printed: 6/13R008 . 12:JI 

~ a q e  1 of 1 FORM x B 

SUM-17 : 



i f :  n C:.IEtIT :;OJlPLC NO. 
hRI@ILOP~ ICE!.?L F i  C h T I l j l i  SUllMAHl 
yOH Y~ILTICOHPONt:IIT F..l.lnl.iTi.i: r I 1 3 ~ ~ 0 7 3 1  

I I 
~~b sane:Pdce Analytical Services, I n c .  ConrracL : 

~ s n  jequence: s 8 5 - 1 6  SDG NO. : TTSI701 

Lab Sample 13:TT51701-004 Dace ,Walyzed: 06/03/2008 

liistiument ID 11): HP68900 Insiroxen', IC (21 : ilPb89CQ 

GC ~olumn (1) : XTX-CLP lD:=(rm,; GC Columr> (2) :  ID:=(^) 

3 ll.i3 1 21000 

Column I 4 11.48 

5 12.07 

I I 
1 10.62 I 
2 11.21 

RNALY?E 

ARDCLOH-1748 

j 
At least three peaks for each column are required for identification of 
multicumoonent a n a l v t e s .  

Dale Prinled: 611311008 12:51 
P2ge 1 of 1 FORM X D 

SUM - 19 

PEP.K 

i 

2 

RT 

10.09 

10.15 

RT 7INDOW 
FROM % D  TO 

CONCENTRATICN 
PZAK 

20000 

28000 

MEAN 



~~h 1 . 1 ~ ~ ~ :  Pace R n a l y c i c a l  Services,  Inc. C o n t r a c t :  

10 t! CLIENT SAi-IPL:: ND. 

R u n  S e q u e n c e :  R028576 SDG No.: T T 5 1 7 0 1  

L a b  S a m p l e  I D : T T 5 1 7 0 1 - 0 0 4 D L  Pate Analyzed: 0 6 / 0 4 / 2 0 0 8  

I n s t r u m e n t  I D  ( 1 ) :  HF6B90Q Insrrunent I D  (21: HP689OQ 

GC co lumn (1) : RTX-CLP I D : ~ . ~ ~ I - I  GC column (2): RTX-CLPII  I D : ~ I ~ )  

AROCLOK I DENT1 F I C K I O N  SUMIfRRY 
FOR M~LTICOllPONEUT ANALY'IES 

i 
A C  l e a s t  t h r e e  peaks for  each column a r e  required for identification of L~ 
r n u l t i c o r n o a n e n t  a n a l v t e s .  

Date Prinkd: h/13R008 1231  
Page 1 a €  1 FORM X B 

SUM - 21 : 

1 3 S D 0 7 3 - 3 L  



~~b xzme:Pace Analytical Services. Inc. CO:ILI,~L:: - 

R U ~  sequence: "028576 SCG N G . :  

Lab Sample ID:TT51701-005 G a t e  A n a i y i e d :  06/04/2008 

Instrument ID 11) : HP6830Q 1ns:rumect ID ( 2 ) :  HP68909 

GC Colurnr~ (I) : RTX-CLP  ID:=!^) GC column ( 2 ) :  RTX-CLPII ~ G : ~ ( m m i  

At least three peaks for each column are required for identification of 1 .. 
iul t icqmoonenr analvtes. 

Date Prilled: 611312008 125 I 
Page I of  ! FORM X B 

SUM - 23 

ANA:,YTE PEAK en RT 
RT WTNDOW I TONC?NTRATION 
FROM I TO 1 PEAK I HEAN 



10 B CLIENT S A B P L E  NO. 
AROCLOR I D E l l T I  FLCRTiO?l SUKWRY 

FOR MJLiICOYPONENT ANRiY7ES 

~~b N ~ ~ ~ :  Pace A f i a j y t i c a l  S e r v i c e s ,  l n c .  Ccnt.r.3~:: 

Run Sequence: R028576 SM, N O . :  T T 5 1 l G l  

Lab S a m p l e  ID:TT51701-005Db Date P n a l y z e d :  0 6 / 0 3 / 2 0 0 8  

I n s t r u r n e o t  I U  I l l :  HP6890Q I n s r m e n L  1 D  (21 : ~ ~ 6 8 9 0 0  

GC Column I I ) : RTX-CLP ~ ~ : = i m m i  GC Column 121  : RTX-CLPII  ID:=(^) 

A t  l e a s t  t h r e e  peaks f o r  each c o l u m n  a re  r e q u i r e d  f o r  i d e n t i f i c a t i o n  o f  
r n u l t i c o m o a n e n t  a n a l v t e s .  

DalePrintcd: 6/13/1008 12:51 
P a g e  1 of 1 FORM X B 

SUM - 25 

ANALYTE PEAK 
1 R? WINDOW 1 CONCENTRATION 

RT ( FROM ( TO I PEAK I MEAN bD 



~~b jqamr:  Pace Rnalytical Services, inc. Contract: 

a u n  Sequence: R028576 SDG NU. : T7511C1 

Lab Sample ID:TT5170l-006 Date Analyzed: 06/04/2008 

instrument ID 111 : HP6890Q Instrlmeni I D  (2) : HP689DQ 

GC Column (1 ) : HTX-CLP 1~:0.32(~) GC co lumn (2) : RTX-CLPII  ID:^(^] 

ANALYTE 

R t  l e a s t  three ueaks lor each column are required for  i d e n t i f i c a t i o n  of 

1 column 2 

multicomoonenr. analvtes .  
Dae PrU~tc*. 6l13ROOS 1231 

Psqe i of  1  FOPI: X B 

PEAK 
RT WINDOW I CUACZNTRATION 

RT FROM 1 TO I ?ERA I MEAN Da D 

4 11 .62  i 
5117.0661 24.12 5 

9055 

12.24 1 I 
3500 



I I 

~~b ~ a m e :  P a c e  A n a l y t r c a l  Services, i n c .  Contract: 

Run Sequence: R 0 2 8 5 7 6  SCG N O .  : T T 5 1 7 0 1  

L a b  S a m p l e  I D : T T 5 1 7 0 1 - 0 0 6 D L  D z L r  Analyzed: 0 6 / 0 3 / 2 0 0 8  

Instrument I D  I l l  : H P 6 8 9 0 0  Instrument I D  I21  : HP6890Q 

GC C o l u m n  1 1 1  : RTX-CLP i D : ~ ( m m )  GC Coiumn ( 2 )  : RTX-CLPII  I D : = ( ~ )  

1 0  6 C1.IF.NT SAMPLE NO. 
AROCLOR LUENTI?ICATION SUMMARY 

FOR MU1,TICOHFONCIIT ARALYTES 

RROCLOR-1248 

c o l u m n  1 

l j S D 0 7 5 - D L  

ACIALYTE 

A t  l e a s t  three peaks f o r  each column a re  requlred for identificat~on of ! 
i 

m u l t l c o r n o o n e n t  a n a l u t e s .  
Daa Printed. W13RD08 1251 

Page 1 of 1 FORM X B 

SUM - 29 

PEAK 

C o l u m n  2 

RT 

3 

RT WINWl I CONCZNTRATION 
FROM I TO I PEAK 1 YEAN 

1 1 . 2 8  

9 U 

6 3 0 0  

4 1 1 - 6 2  1 8 9 0 0  



i'1 B CLIENT SMP-E Nrl. 
AHUCLOI4 IDEHI'I!'~C~L~'ION SLMP!I!+Y 
FOR IlliLTICOMPONhlJT 2IIFIL';TES - 13'D052908 1 

Lab Name:  Contract: 

RUE sequeacc: R028576 SDG so.: TT51101 

Lab Sample ID:T~51101-007 Date Roalyzcd:  06/04/2008 

Instroment I3 (1:: tlP6890Q ;ilsrr#~men: :D (21 : HT6890G 

GC column I I ) : RTX-CLP r n : 0 . 3 2 ( m j  GC column 12: : RTX-CLPII I D : ~ C ~ I  

RROCLOR-1248 2 10.45 18000 

3 11.12 17000 

Column 1 i 11.48 36000 

5 12.07 22000 20969.82 

I 10.62 18000 

ANALYTE 

! 
At least three peaks for each column are required for identification of 
nulticomnonent analvtes. 

Dalc P~inled. 6113!21)48 1251 
Page 1 of 1 FORM X B 

SUM - 31 

PEAK 
RT WINDOW I CONCENTRATIO? 
FROM I TO I PEAK I MEAN RT %D 

1 10.09 12000 



I I 
;a), )dame: P a c e  A n a i y r i c a l  Services. Inc. C o n t r a c t :  

~ u n  sequence :  K O 2 8 5 1 6  SDG 1 4 0 .  : T T 5 i 7 0 ?  

; n  B C L I E N T  s . q . 9 ~ ~ ~  NO. 

L a b  S a m p l e  1 0 :  T T 5 1 1 0 1 - 0 0 l D L  G a t e  A n a l y z e d :  6 6 / 0 4 / 2 0 0 8  

I n s t r u m e n t  I D  ( 1 ) :  H P 6 8 9 0 Q  I n s t r u m e n t  I D  ( 2 )  : H P 6 8 9 0 Q  

GC C o l u m n  ( 1 ) : R T X - C L P  I D : ~ [ ~ T ;  GC column ( 2 ) :  R T X - C L P I ~   ID:^(^) 

AH(ICL0R I ~ E K T I F I C F I I ~ G : J  SOMHARY 
?OR PULTlCOMPOtJENT ANhLYTES 

! 
A t  l e a s t  t h r e e  peaks f o r  each  c o l u m n  a r e  r e q u i r e d  f o r  i d e n t i f i c a t i o n  of 
m u l t l c o r n o a n e n t  a n a l v t e s .  

Dale PrinW: 6113RWS I2:Sl 
Page 1 of 1 FORM X  0 

SUM - 33 

l 3 F P 0 5 2 9 0 8 - D L  



~ a b  N ~ , , , ~ :  Pace Anaiytical Services, Inc. Contrnr:: 

nun srqaence: 3028516 SDG NO. : TT51701 

Lab Sample ID:TT51101-008 Date Rnalyzed: 06/04/2008 

Instrument ID (1): HP689OQ lnstrumenr 1 O  (2): HP68900 

cc column (I) :RTX-CLP ID:=(-) GC column 12) : HTX-CLPII ID:Z(~~) 

At l e a s t  three peaks Eor each column are required for identification of 
multicomounent. a n a l v t e s .  

Dale Printed: 6113ROOS 1 2 5 1  
Page 1 o f  1 FORM X B 

SUM - 35 



1C1 B CLiENT SAMPLE YO. 
AROCI.OR ! DRNTT I:!'ATIGN SUMMARY 
tOR MUI.TIC(J?IPOIIEbIT ANALlTES 

;*, pame: Pace Rnalytlcal Services, Inc. Cortract: 

Lab Sample I D : T G 7 0 1 - 0 3 8 D L  D a r e  Analyzed: 0 6 / 0 4 / 2 0 0 8  

Irstrunent ID Ill: HP689GQ Instrument ID (2): HP6890Q 

GC column (I  ) : RTX-CLP I D : ~ I ~ ~ )  GC column 12) : RTX-CLPII  ID:=(^) 

At least three peaks for each column are required for identification of r - 
L. 

multicomoanent analvtes. 
Date tenled: 6113RLW8 12:51 

Page 1 of 1 FORM X B 

SUM-37 ! 



10 B CLIENT SAYPLE No. 
P.POCLOR IDEIITIFICATIOlJ C'JMFIAPY 
FOR HULTICOMYONENT AMRLYTCS 13SC070 

L-, 
~~b ~ ~ ~ ~ : % e  Analytical Services. Inr. Contract: 

Lab Sample I3:TJ51701-009 Dace Analyzed: 06/04/2008 

Instrumenl- ID Ill: HPb890Q Instromenr ID ( 2 ) :  HP68900 

GC Column 1li:RTX-CLP ID:=(W~) GC Column 12) : RTX-CLPIl 1~:(1.321~) 

At least three peaks for each column are required for identification of ! 
multicomoonent analvtes. 

Dale Printed: 6/13RW8 1251 
Paqe 1 of 1 FORM X B 

SUM - 39 

ANALY TE 

AROCLOR-1248 

Column 1 

PEAK 

1 

2 

3 

4 

RT 

10.1 

10.45 

11.12 

11.48 

, RT WINDOW 
FROM ZD TO 

CONCENTRATION 
PEAK 

5.0 

1600 

1330 

2300 

MEAN 



J,& w ~ ~ ~ :  Pace Rnalytlcal Services, I n c .  Contract. 

10 R CLIEUT SAMPLE RO. 

aun Sequer~ce: i(028576 sa; 1 4 0 . :  TT51701 

Lab Sample ID:TT51731-010 Date Analyzed: 06/54/2008 

!ns t rurner t  iD (1): HP689OQ Instrument ID 121: HP6890Q 

GC Column (11 : RTX-CLP I D : ~ . ~ ~ I ~ I  GC column 121 : RTX-CLPTI  ID:=(^) 

nkOC1.08 IDENTIFICATIO~.! Sii:4UAI?Y 
FOX hlilLTICOMP'I?IENT PI.)AI.YTES 

RT WINDOW 1 CONCENTRATION 
RNRLYTE PEAK RT FROM 1 TO I PEAK I NWLN 

13381080304 1 

Column 1 

Coiur"~, 2 

At least three peaks for each c a l m n  are required for identificatlan of 
multicamoonent analvtes. 

Date Rinlsd: 6113RW8 1251  
Page 1 of 1 FORH X B 

SUM - 41 



I L--- 
~~b N ~ ~ , ~ :  ?ace Analytical Services, I n c .  Contract: 

Run sequence: "28576 ~ D G  g o .  : - ~ ~ 5 1 7 0 1  

Lab Sample 1~:TT51701-011 D a t e  Analyzed: 06/04/2608 

Instrument ID Il) : HP6890Q Instraneat ID ( 2 : :  HP6893Q 

GC column I I I : RTX-CLP  ID:^(-) GC Column (2) : RTX-CLPIL  ID:=(^) 

At least three peaks for each colvmn are required for identification of L.. 

rn8~ltico~noonent a n a l v t e s .  
Dale Printed: 6/1i,2008 12:51 

Page 1 of 1 FORM X B 

SUM - 43 

RNALYTE 

AROCLOa-1248 

PEAK 

1 

2 
I 

RT 

10.1 

10.45 

RT WINDOW 
FRW % D  TO 

CONCENTRATION 
PEAK 

330 

133 

MEAN 



. ~ , ~ b  xAme: ;,<<.? A?..* , vt - -  l n c .  Contract: N I R  

I z b  S a m p l e  : U :  iChCl7ni:HORS:.O SDG No. : TTSilOl 

na t r l r :  !50IL!L?RTEP) : j ?~1  D a t e  Prepared: 0 6 / 0 2 / 2 0 0 8  

Lab i l l e  I D  ! I ] :  0 6 0 4 0 8 . b - 0 6 0 4 O h O 3 . u  Lab F i l e  1 D  ( 2 ) :  FSfi6CU.n-Fh060R06.D 

D a t e  Analyzed 1 : : :  06/08!20(18 D a t e  P-nalyzed 12) : 

T l m e  Analyzed 1 1 1 :  1 2 : 0 7  T i m e  Analyzed 121 : 

I n s t ~ r u n e n t  13 (11 : I IPLC5 i i l s c r r )  I n s t r m e n t  10 1 2 )  : IiPLC3 (Felix) 

Coluznlll: Allure C 1 0  ID:  4 . 6 0  imm) C o l u m n ( 2 )  : S y r e r s i  - ELPH ~ n : a ( r n n  

COMHEHTS: 

?"!!IS METiiOD BLANK AP3LIES TO THE FOLLOWING SAMPLES AND OC S M P L E S :  

P a g e  1 of 2 

CI..I ENT 
SAMPLE NG. 

w.3 
SAMPLE I D  COL 

LAB FILE ID DATE/TINE 
ANALYZED 

RUN 
SEQillHCC 



IJIILINPNCF, METHOD RLP.MK SUI IHARY 
DOI~O~OD.ICES~f; 

Ldt) Wiime: i.,:?~ A! ia l \ r t  >c ,+ l  5 r ; r v i r - e s  TI:< Contract:  N / U  

:.a!, ?jampie ID: SDG No. : TT5i7Ol 

n d t r i * :  T R  ::ni 1 D a t e  Prepared: 06/02/2000 

- .  , 1 1 t . 1  : o i ~ ~ 4 ~ H . t : - : i b i ~ 4 0 8 I ~ 3 . c '  Lab File ID ( 2 ) :  F 6 0 6 0 8 . L i O b - D  

Dzte  nnalyzed Ill : OC./04/2008 Date Analyzed i21: 

71me nnaiyre;l ! l ; :  12:07 Tine Analyzed 121: - 

in.~truaies:.  117 :ir : HPLC5 icscarl Instr!lmenr IU i2j: HPLC1 IFellr.) 

~ s ~ i o ; n l i ! :  .Allure Cle ID: 4.60 (nun: Colurnn(2): Synerqi - E t P H  : 4 . 6 0 ( m n )  

-. El:S !5iTiiCD ULAELR &??LIES TC TXE FGLLCWING SLYPLZS ANC QC SAII'LES: 

CLIENT LA6 UB FILE I D  DATC/TIKE RUN 
$.AI<?LE N9. SANPLE I D  COL kNRiY ZED SCQUENCE 

13SDn76-Dl. 'TT51701-NDL 1 06040840.D 0610512ODS 13:25 R028506 

2 F6060818.D 0610612008 2203 R028606 

COMMENTS : 

Dale Prinled: 6/13/2008 145b~ - 115 



1 C L i t N T  SAMPLE NO. 
ORCllANCE ORGRKICS P>lF.;YSIS DATA SKEET 7- 

~~b N ~ ~ ~ :  Pa" Ansiviical Services, in 

3 3 ~  pu.: ? T 5 1 7 C !  

r.rr::<: 1 ~ 3 1 :  /Y~.?PR: Soil 

::<~iaple r t / v o l :  5.00 lg/mLl 4m 

"MoisLuie: Decanted: (Y/NI N 

Ex:iacrron: ITypei SCNC 

Cuncsntratea 5 x t r 2 c t  Soluse: 20000.0(u~) 

~ c j e c t x o r i  ~oliune: '0.0 l uL1 

c?c c ieancp:  (Y/N) N p ~ :  

Coptract: "/A 

Run Sequence: R026606 

l a b  sample 13: B060200HORSiO 

~~b ~~l~ ID: 06040003.D 

Dake Collected: 

Dare Extracted: 0C~02/2006 

Date  Analyzed: 06/04/2008 

Dilution Factor: 

sulfur Cleanup: ( Y / N I  

Paqe 1 of 1 

! 
L. 

FORM I ORD 

SUM - 172 



3 B  
%!L Oadll.WlCE BLANK S?IKE R?.COVLKY 

l.ab R a m e :  1;1.:c. A n z ! v ~ i c u l  S e r u i i - e s ,  I n c .  Contract- N!A 

~1s  ~ u n  Seqcencc:  XUE!.L6 SDG No. :  _TTSIlDl  

05  L.:L, Z d r p l a  1:: S3602CtiHORSLO 

1 : ~j/n Units: rnq/Kq 

t Column r o  be x.~sod to f i a g  recovery and RPD v a l u e s  w i t h  an asterisk 
' 'Jaldes o u t s i c e  of CC linlts 

Spike R e c o v e r y :  L o u t  of x o u t s i d e  limits 

t - 
Date Pnntcd 611312008 14 54 

FORM 111 0 ORD 

SUM - 110 



, , ?ace Ps.alyircal Servrces, I n c .  ccniract: 

M!; ilun srcper!ce:  RC286Cf. NSD Run Sequence: R928606 sm , t o . :  TT51701 

MS i l i e n 2  !:~mpl:' Ni,. : 17SD0llNS MSC Clienr Sample No. : l ~ S D 0 7 1 U S D  

Hs i.ai> Snrr,ple :a: TT51701-C02MS nsD Lab sample ID: TC51701-002HSD 

:.e-ic! : N/4 t i n l t a :  m q / K q  

CC%r:!i!HD 

foctahydro-1.3.5, 
7-7.etrani7.rc-1,;, 

(Hexahydro-l, ?,i- 

+ Column to be used t c  flag recovery and  RPD values r i t h  an asterisk 
v d l u e a  outside of QC i imi t s  

t? This RPD o r  percent r scouecy  i s  not flagged a s  an exceedence because the  sample 
Fcund a m o a t  is flve t i nes  o r  more t h a n  the Spike  Added amount. 

RPD:LOC~ 0: L o u t s i d e  limits 

Spike Recovery: A o u t  of &outs ide  limits 

Page 1 of 2 
Date Prmced: 611 312008 14.5 1 

FORM 111 ORD 

SUM - 112 
I 



, i - c e  . ' :na!y~lcdl services ,  I n c .  c o n r r a c t :  N!R 

,.,,:,, Cr,: RG.28606 nso nun sequence:  KO28606  S X  * l o ,  : T T 5 1 7 0 1  

, . . ! t o  ; 1 3 5 0 0 1 1 H S  NSD C l l e n t  S a m p l e  N o . :  13SD071MSD 

, - ; > a l e  iD: T T 5 I l O : O C Z M S  MSG Ljb S a m p l e  i n :  TTi l l0 : - ( iO2MSD 

. A~-:r;,: t o  he :laed t o  f l a q  recovery rod RPD v a l u e s  with a n  asterisk 
5 .:. ues o u r s l d e  of VC limiis 

'Ic.?; 3 F n  o r  p e r c e n t  r ecovery  i s  n o t  f l a g g e d  a s  an enceedencc beciuse t h e  s a m p l e  
inuunr:  i s  f i v e  i l m e s  or  m o r e  than t h e  Splke Added amount. 

' i 9 : L i ; u t  of A o o t s i d e  limits 

. r l i k c  R e c o v e r ) , :  O o l l t  of a o u t s i d e  l i m i t s  

. ~ - ~  
i.. , - .  .c.., . 

. 

Dale Pr~ntcd 6/13/2008 14.5 1 
FORM IT1 ORD 

SUM - 113 

. 

5Ri'.P1.C 

: 

0 

ClSD 
7 

REC # 
- 

6 2  

:RPE R 

5 

I<S 

S ? I K E  

430EU 

1 .98  

MS 
COYC 

. 
6 . 0 6 2 2  

QC L C M I Z S  MSD 
CONC 

6 . 5 0 9 1  

MS 

RCC U 

6 6  

R?D 
- 

40 

MS D 
S P I R E  

A30CD 

7 . 9 6  

~ L C .  

551 .15  



iiFOllANCE METHOD O L R N K  SlJMMARY I 806G300;iORWLG I 
I 

Lib L ,,,- r :  ~ , , ~ : . , + i ~ . , .  s e y v j c s ,  I ~ ~ ,  C o n t r a c t :  V I A  

Lab !;?npie 10: El:T.OinGWR?!:.!? SDG N o . :  TT5170l 

?i::rIx: ~':CIT,!?~?CR: Water cate prep*-ad: 06/03/2008 

~ a l :  ~i:e :D ( l j :  Cih4?4(ifi.h-Ob(;dOBlq.D ~ a b  ~ i l e  I D  ( 2 )  : P6060R.h-F6060003.0 

oatc Aoalyled :I): 0610112GCR Dare Analyzed (21 : 

Page 1 of 1 

T i n i e  X ~ ~ n l y z e d  ( 1 ) :  22:,17 Tlme A n a l y z e d  (21 : 

~ n s ~ r ~ m c r t  1 IHPLcS {Dncorl Instrument ID ( 2 1 :  >!@LC3 ( F e l i x )  

- .  
Colomn I ? )  : Allure C18 I D :  q.60 ( m )  C o l i i m r , I Z ) :  synerqi - EtPH I ! l : ~ ( m l  

T H I S  ?ItTHC3 BU.N;< A P P L I E S  70 ?RE FOLLOWING SAMPT.ES AND QC SAMPLES:  

Dale Printed: 61l3/2008 
FORM LTL-RSR-49.0 l43lJhl - 116 

, - ~  
r CLIEN: 

Y%NPLE SO 

131~805290801 

S060308HOR\\'l.'(.G 

DATEITIYE 
ANALYZED 

06/05/2008 07:27 

06/06/2WR 13:22 

06/04/2008 23:?7 

06/06/2008 12:42 

LAB 
SAMPLZ I D  

'1'151101-012 

SOb0308HORWLG 

R U N  
SEQOENCE 

R028606 

R028606 

ROT8606 

R02X606 

COL 

1 

2 

1 

2 

LAB F I L E  I D  

06040832.1> 

F6060805.D 

06040820.D 

F6060804.D 



I CLIENT SAMPLE NO. 
OPT,NF.KCE OP.GAhlICS AtJP.LYCIS DATA S H E E T  I B060308HORUi,G ) 

Lfia xnrne: P a m  S n a l y t ~ i c a l  S e r v i c e s ,  I n  

; , TT5i7CI  

..,.. ,,.. , L _  &,. . .  ~ S O I ~ ? % ~ ; T S R :  aa'e' 

a:nple at/uol: 1 0 0 0 . 0  i g / a L i  "L 

'i t ?O~s t ! . : : e :  Eeian:erl: ( Y / t i \  

Extraction: :Type; SF5 

Ccilcer!trated E x t r a c t  V a 1 u : o e :  5 0 0 0 . 0  (uL) 

T!!,ecLlsn vo;u.fir: 5 0 .  C !uLI  

' ? C  Ciranup: ( Y / K ~  !' p ~ :  

~ o n t r a c i : N / A  

i,,iln sequence: R028606  

:.zb ~~~~i~ 19: H060308HORWLG 

~~b pile ID:  0 6 0 4 0 8 1 9 . D  

o a t e  C o l l e c t e d :  

oate E x t r a c t e d :  0 6 / 0 3 / 2 0 0 8  

g a t e  Analyzed:  0 6 / 0 4 / 2 0 0 8  

S i l u t i o n  F a c t o r :  2 . G  

S u l f u r  Cleanup: (Y/N: 

Paoe 1 or 1 8 3 3 0  
Dalc Pnnled 6/13R008 14.54 

FORH I ORD 

SUM - 173 



Lab Wesle :  Pace i n a i v t l c s l  Servlcel. Inc. Contract: N/A 

RS ilun Seooerre:  ,%?PfiOF. SUG N O . :  7TC,'79l 

83 La!, !:ample I S :  SCS030BHORULG 

L e v e l :  N / A  U n l t s :  us/L 

I Column t o  be used  t o  f l a g  recovery and UP0 values w i t h  an asterisk 
Values  otltside of OC l i m i t s  

S p i k e  tiecoxrery: 0 out. of a o u t s i d e  limits 

1 

Dale Printed: 6/13/2008 1 4 5 4  

FCRN I11 B ORD 

SUM - 111 '! 



. 
SOIL OR3HANCE SURhOGRTi RECOVERY 

lAab game: Pace Analytical Services, Inc. con t rac t  : N / A  

sx : T?5170l Run sequence: 3020606 

S0602081lORFLO 

13SD071MS 

QC LIUITS 

S1 IDNT) = 3,4-Dinitrotoluene 50-i50 
52 0 = 

S3 0 = 

54 0 = 

4 Column t o  be used to flag recovery values 
' Values outside of contract required QC limits 

Date I'rintd: 6IlgR008 1 1  :59 
Page 1 of 2 FORM I1 ORD 

SUM - 108 



2 
S O I L  C,RD!iRNCE SURROGATE f iE iOVERY 

~~b N ~ ~ ~ :  A c  Analytical Services, Inc. Contract: 

SDG N O . :  T T 5 1 7 0 1  Run sequence: R 0 2 8 6 0 6  

t Column to be used to Elag recovery values 
Values outside of contract required QC l i m i t s  

- 
I L A B  SRHPLE I D 1  I C L I E N T  s i ; H P i E  lisHBER 

(TTSI7Ol412) 
13RB05290801 

(S0603081K)RWLG) 
S060308HORWL(j 

(B060308HORWLG) 
BOh0308HORWLG 

CK L I M I T S  

5 3 - 1 5 0  

Page 2 of 2 

Sl 

(DNT; ri 

73 

94 

66 

DaleRinled: O1SRW8 1159 
FORM I1 ORD 

i 

SUM - 109 

S2 

i: # 

TOT 
OUT 

0 

0 

0 

- 

53 

i i  a 
5 4 

i I 



Start Cal Date: 
End Cal Date 
Quant Method 
Cal Curve Type: 

••••• ,1. ... ,,~ ".l ," ...... L ..... i., 

Pace Analytical Services, Inc. 
Initial Calibration Linearity Summary 

20 - MAY - 2 008 11: 3 3 
20-MAY-2008 14:13 
ESTD 
Average CF 

Integrator 
Method File 
Method 
Sublist 
Column 
Column Size 

HP Genie 
\\ceres\labdata\hplc\oscar\Oscar.i\05200B.b\6330mnx520OB.m 
Method 8330 
8330mnx.sub 
C18 

Om L - 4.60mm ID 

Calibration Files: 
Level 1: //ceres/labdata/hplc!oscar/Oscar.i/052008:b/05200802.D 
Level 2: //ceres/labdata/hplc/oscar/Oscar.i/05200B.b/05200803.D 
Level 3; / /cer:'es/1abdatalhplc/oscar/Osca:r-. i/052008 .b/05200804. D 
Level 4: //ceres/labdata/hplc/6scar/Oscar.i/052008.b/05200B05.D 
Level 5: //ceres/labdata/hplc/oscar/Oscar.i/052008.b/05200806.D 

.-------~------.-.------------.-------

c. ... ,:.~·..:.'.!lId l,evel J. i TJevel 2 LevC!'l 3 .Level .I;; Level :, IWe CF I tRSD I 

I •• 0 ....... =-",." '""" """ ... ".".~ ............ \ ••••••••• ~ ••• ·.1 •••••••••••••• \ •• ;. ••••••• c . ., I.····· ....... n··I········.·· .... ! •••••••••.•• u I.····· ... \ 
1 He1X I 11.42000 I 11.32000 10 .. 93600'1 le·.04600 I 10.35020 I 10.81444 I 5.6 I 
4 t-l:"jX 

':5 n.ox 

~ 1.3,5·T~inicrohenz~n~ 

't 1, :l·Di.nit.cob~n.2ene 

e Tel t'~'l 

9 t.J i t t:ohe:n.:r.e-n'!" 

1-1. 2.4.6-Trinicroto),uene 

l" 4,··Art'.lOO·'2, (j ,r>t.nic:;'ocaluene 

:3 2-Amino-~.6-Dinicrotolucne 

1.2.00000 

8.120000 

1?O~OOO 

10."0000 

7.900COO 

1.0 :S2000 

9.S0000C 

6. SOCUl'O 

S.560000 

1;<.04000 

Ii. 2~OOOO 

16.%000 

16:79000 

"'."0000 

11 .05000 

9.510000 

6.550000 

8.690000 

ll.Sa.OO 11.06600 10.81660 

8.5HOOO 7.793000 a.017800 

l.G.7aBOO 15.)0700 15,757"90 

la.GSOOO 1'.09S00 1'1."74980 

7.314000 7.212000 '1.455400 

10.9HOO 1C·.17COO 10.52120 

9.4<BOOO a.60Booe 6.9040100 

6.590000 !i.9Ci9000 6.14220D 

a.896000 8.06400C fl. )08000. 

---.-.. -----.. -.-........... -------.. -.-.--~----- ---.-.-, ... -.... --.------..• --.--.. - ... ---.~-----~--.. -... _._-

. ~rr.cu.nc. :.< ~espul1:Se di\~.ided by CF 

CP . Cal1.b:::a;.;i.:::ll [·'actoc respontie ,divided by CO(lCentl·a.ti.:.:m ). 

RSD R~l~t i,,'t; $t:C\w.,iar·d Cevintiull. 

O~/ ,"ll/?C'lO':-, :~S:?~ rCP,L Linearity SLlmnl!ry v2:. () 

• • 

11· 50172 4.5 

a .140960 3.4 

16.)1456 4.5 

18.20356 4.1 

7.690290 4,4 

10.71624 3.4 

S.lS40eo 4.5 

.351440 4.4 

.60)600 4.5 

-.. ,~ .. ~ ... ~ .... -.--.. --.. -.-. 

Page 

".--~ 

/I;~!I 
./.v. '1().1 

.... ~ •.. J. 

• 

II) 
~ .,.. 
:E 
~ 
tJ) 



•.... , e· 
Pace Analytical Services, Inc. 

Initial Calibration Linearity Summary 

I:vnrpc,u rtd Level 1 l,evel 2 Level 3 Level Level 5 hve CF \RSD 
i~~~~~~~~.*.~~v~~~ ••• ~~wn~m2.~."==~=~I~a~~*.n~.a~:nul •• _~=~=aE~a.a.I~~~'~e~~~~~~~~t~.ft~ ••• A--~~.~I.~_M.~.~._.~.ftl.Q=DA=.=AAa •• I •••• =.a~.1 

14 2,S-Cinit~~t01uelte 5.100000 6.290 1JOO t.21~OOO 5.66 91jOO 5.87 .• 200 6.02ea~O 4·.2 

13 2,4'Dlrtitrotcluene 11. 6S0eo 1).77000 n.7HOO 10.66000 11.10060 11.39092 .. :; 
lG 2 ·.tHtl·'ll:.o~uen(' 4.4$0000 4.330000 ~.41~OO(J 4.060000 4.199000 4.:'09000 4.0 

17 4'Nitrotoluetle , . HOOOO ;.410000 3.454000 3.172(JOO 3.314400 3,342080 3.2 

i.e -Nir t.·ot('d.uc;~~ 4,200000 -Cl,llO(iGO 4.072000 ).729000 j.90n.vC 4.003640 4.7. 

10 J,:; ·Di~·.in:ct\)luenc 6.BOOOGC 6 9'10000 6,6440eO 6.245000 6.HSeC'o 6,645560 I 4 .2 

_ ••. ,._. __ " .. " ...... __ ~. __ .* •. M._ .. ___ . __ ,. __ . ____ .. __ . _________ ... __ .. _______ .. __ ..... _ ........... _ ........ _ ... ____ ..... _ ..... ~. ___ •. ________ .. ,, __ 

,AmOrl.TJt r~esponse divided .by Cf 

.. ~.:t 1 j i': r.-", r ~ i)(: ; •. ::, ::: ,:)1' r::,::::·;:;,')::.~~e divid~d b:.. :-,.~,,·.;:::;n .. .:.r~tji:(;_; 

,::.'. :;:: .... "., .. 

";,::.,' :. ".: ';;;'\~',-': ';' l';;'" 

..... '''' ...•...... 
~ ,.. 
::E 
::> 
en 



Start Cal Date: 
End Cal Date 
Quant Method 
Cal Curve Type: 

... ~"".L..... .... -L.J ... 

Pace'Analytical Services, Inc. 
Initial Calibration Retention Time Summary 

26-MAY-2008 11:33 
20-MAY-2008 14:13 
ESTD 
Average CF 

Integrator 
r"lethod File 
f'lethod 
Sublist 
Column 
Column Size 

HP Genie 
\\ceres\labdata\hplc\oscar\Oscar.i\052008.b\8330mnx52008.m 
Method 8330 
8330mnx.sub 
C18 

Om L - 4.60mm ID 

Calibration Files: 
Level 1: //ceres/labdata/hplc/oscar/Oscar.i/052008.b/05200802.D 
Level 2: //ceres/labd~ta/hplc/oscar/Oscar.i/052008.b/05200803.D 

Level 3: //ceies/labdata/hplc/b~car/Oscar.i/052008.b/05200804.D 

Level 4: //ceres/labdata/hplc/oscar/Oscar.i/05200B.b/0520080S.D 
Level 5: //ceresjlabdata/hplc/oscar/Oscar.i/052008.b/05200806.D 

Compound Level l. Level 2 Level 3 Level 4 Level.5 I Ave RT 

1~==~==~~;=:~~e==~~=~~~=#=~~==~===~==I======~====I===~=~~====I:===~=====~l~========~=I======:~=c=I==;======1 
1 HHX 4.64 4.63 4.64 4. 64 ~ I 4.65 4.641 

4 MNX 6.96 6.95 6.97 6.97 I ·6.98 6.969 

5 RDX 8.1B 8.16 B.19 8.18 I B.20 8.183 

6 l,3,S-Trinitrobenzene 11. 87 11.87 11.87 11.88 I 11.n 11.880 

7 l,3-Dinitrobenzene 14 .69 14.68 14.68 14.70 I 14.73 14 .699 

B Tetr~'l 16.58 16.57 16.56 16.61 I 16.65 16.594 

9 Ni t:r'obenzene 17.27 17.26 17.25 17.29 I 1.7.31 17.275 

112,4,6-Trinitrotoluene 20.16 20.15 20.13 20.18 I 20.21 20.164 

12 4cAmino-2,6-Dinitrotoluerie 20.95 20.93 20.89 20.98 I 21.03 20.958 

132-Amino-4.G-Dinitrotoluene 22.02 22.01 21.96 22.06 I 22.11 22.032 

... ---------~ .. ". -~------.---... --... -~--•....... -.. --.----

Retention times are expressed as mirtutes. 

OS/20/2008 15:23 ICAL RT Summary v2.0 Page 1 

• • 
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.' .... 
Start Cal Date: 
End Cal Date 
Quant Method 
Cal Curve Type: 
Incegrator 
tvlethod File 
1-1ethod 
Sublist 
Colunm 
Column Size 

.. ........ ~-..... , ........................ -,~ ......................... --.......................................................... .. 

Pace Analytical Services, Inc. 
Initial Calibrati.on Retention Time Summary 

20-MAY-2008 11:33 
20-MAY-2008 14:13 
ESTD 
]werage CF 
HP Genie 
\\ceres\labdata\hplc\oscar\Oscar.i\05200B.b\8330nmx5200B.m 
Method 8330 
83 3 0 mnx . sub 
C18 

Om L - 4.60mm :to 

---.---- ... _--------------------. 
Compound I,evel 1 Level 2 [,evel 3 Level 4 Level 5 I Ave Rl' 

!~ ___ .d=~_~~Z=====~~~=~=n~=~=========2!~~==~~~=~~~I=~~~=======!2=-~=·==~=~I======~==~~le=~==a~====I~=:==c=~=I 
142,6-Dinitrotoluene I 2].51 23.51 23.45 23.55 23.58 23 . .522 

IS 2,4'Dinitrotoluene I 24.40 24.40 24.33 24.'13 24.46 24.403 

16 2-Nitrotoluene I 29.65 29.·68 29.59 29.71 29.71 29.667 

17 4-Nitrotoluene I 32.23 32.28 32.14 32.30 32.27 32.241 

18 3-Nitrotoluene I 34.66 34.73 34.59 34.76 34.72 34.693 

10 3,4-Dinitrotoluene I 17.93 17.91 17.90 17.95 17.98 17.932 

'If 

Retention times are expressed as minutes. 

OS/20/2008 15:23 reAL RT Summary v2.0 Page 2 
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5 t . s ~ :  Cal Date:  
Bnd Cai Date : 
W a n t  Mechod : 
Cal Curve Type: 
: in tegra tor  
MeLhcd F'lie : 

Me t.hcd 
Sabl ist. 
Column 
Column Size : 

Pace Analytical Services, Inc. 
Initial Calibration Response Summary 

20-my-2008 1.1. : 3 3  
20-!.t4Y-2008 14:13 
ESTD 
Average CF 
HP Genie 
\\ceres\labdata\hplc\oscar\Osca~:.i\O52008,b~~.833@mnx52@@8.m 
Method 8330 
8330nlnx. sub 
C18 

Om L - 4.60mm ID 

-. .. - . - ....... .... .... -- ... .... ... . ... - 
Ccmpotind / Level 1 ; Level 2 1 Level 3 1 Level 4 i ] .ere1  5 1 

i i i i : . i i_ i=____/ j=="m---: .~=,~."*-===e" I I " I " . . I . = T = P F 1 . - ~  

1 i,i 2.6-Dlnicracoiurne 1 3 0 5 . 0 0 0 ~ 0 ~  628.00000/ 3107.00001 5669.0000i 29356.0001 

1 i5 2 .  4 - D > . n i r r a c o l u e n e  1 584.000001 1177.00001 5972.00001 10660.0001 55503.0001 

1 l 6  2-Nitrotcluene / 224.000001 139.000001 2208.00001 a060 00001 20995.0001 

/ 1: 4-nit rot old en^ 1 168.00000/ 311.00UO01 1727.00001 3172.00001 16572.0001 

1 13 3-~irraialuene / i10.00000! 411.000OC1 2036.00001 3729.00001 19536.0001 

I 1 0  2.a-oinitrocolurne 1 340.00000/ 687.00000~ 3422.0000) 6245.0000/ 32344.0001 

Response is in Height units. 

05,'20/2003 15:23 ICAL Responses Summary v 2 . 0  Page 2 



Start. Cal Date: 
i::nd Cal. Ila te : 

Quant Mel;hod ; 

Cal Ccrve Type: 
Integrator 
Mechod Plle : 

Met l?od 
S u b l i s t  
Cclurin 
C:olurni: Size 

Pace Analytical Services, Inc. 
Initial Calibration Linearity Summary 

cZ-JUN-ZOOR 1.3 : 4 ?  
02-JUN-2008 1 6 : 2 7  
ESTD 
Average C F  
E P  Genie 
\\ceres\labdata\hplc\fe~~x\Felix.ij'~,F&5!2O8syn,b\,R33OsynO6O2O8,m 
Method 6330 
8330 .sub 
EtPh 
Om L - 4.60nm ID 

Oa1.ibrat.i on Files: 
Level i :  /;ceres/lahdata/hplc/feLix/~elix.i/F~0203syn.n/F6020807.D 
Level 2 : //ce~es/labdata/h~lc/felix/~eIi~.i/F60208svr1, b/F6020808 .D @I? . - - -  
L,evel 3: / / c e r e s / l a b d a t a / h ~ l c j f e l i ~ l i x . i / ~ 6 0 2 0 8 ~ ~ n . b / ~ 6 0 2 0 8 0 9 . ~  L8/d~s 
Levzl 4: //ceres/lahdata/hplc/feli~/Fe1ix.i/F6OiORsyn.b/~6O2O8l0.D 
Level 5: //ceresjlabdata/hplc/felix/Feli~.i/F6O2O8syn.b/F6O2O8ll.D 

- - - .- - - -. - - -- ...... ... . ... . .... . ............ -- -- -- .... - 
I i.?lrpoixrid 1 ~ L U L ,  : 1 L . E " c ~  2 I Lev-: 1 I Level I , Level 5 1 A r c  CI 1 *RSD I ................................. i__.I.. ....... ....l..i..i.iii...i/i.. ....... iiilili...i.i~. .... 1. ........l...i.l............. I........ .I 

I <>+?a:  1 Ui000i10' I 6-10000 1 1191000 I 7 . 3 0 3 0 6 0  1 7319600 I i.B*GldO I 8.9 1 
1 I I D A  1 10.56000 1 1 0 . 9 5 0 0 0  / 9 1 7 4 0 O Y  1 ?.(llGS? I 1.423003 1 99li600 1 1.2 / 
1 6 N 1 ~ : " b r l . i a r l c  I h.74000 1 l P 5 l O O C  / 1638600 I 6 / 1 6 . 1 0 5 1 0  ( 17.3*111 1 a . 6  1 
1 7 4 - i l r n i n ~  2 i Ohn>:rcLolucnr I 1 Q ' B J U U  I i C . 9 ? 0 0 0  / 3.366000 1 5 1 4 9 B ? ' i  I 9 . 1 7 1 4 0 0  1 B B l i l B O  1 6 . 6  1 
/ B 2-NlrTOTOiuenr j 8 . ? * 0 0 0 0  1 Y l O O O U O  1 8.5n0000 1 E . l i i l O O U  j 8.4I1IUO 1 8 , 6 7 1 4 4 0  1 4 1 
1 ' I - N i c m c n l u e ; ~  1 1 . 5 8 0 0 5 0  1 B 0 5 0 i ) U O  / 7 .316000 1 7 . 1 6 3 0 0 0  ! 7 . 1 7 9 6 0 0  1 7 . * 8 1 7 2 6  / 4 . '  1 
j i j  ~.~.mn;.~,&-Dli,icroc~iiiiii 1 3'43010 1 1<.?9350 1 12.i0lU0 I li.51700 12.61720 1 1 1 . 4 8 1 6 4  8 . 4  1 
I 1 1  :.I D~riltroLnnrm?::ei 3liT 1 14.07000 1 1 < . 6 5 1 U a  I 7 2 . 7 9 6 0 0  , l i 5 Z S l U  i :166iLO 1 1 1 7 1  I 
I i j  2 , 6 - S l l i l ~ c ~ c E L U e n e  I 1 .  J 6 0 0 0 0  I 8.15CC00 1 ').011OOO I 6 8 6 C 0 0 0  I 6.9sO200 1 '!.>iss10 1 7 . 9  1 
1 L o  ~ , ~ . ~ ~ ~ ~ ~ ~ c ~ ~ ~ c o > ~ ~ e ~ ~  I 15.61000 I I 6 1 C O O O  I 1 2 . 6 1 6 0 0  j 1 2 2 4 a 0 0  I i l 1 3 4 1 0  I 11.78681 1 15.3 1 
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Pace Analytical Services, inc. 
I r i i  t i a l .  Calibration Retent ion Time Summary 

Starc C l  Date: 02-JUN-2008 13:47 
End Cal ilate : 0%-JUN-2008 1 6 : 2 ?  
Quar~t M e L  hod : E:STD 
Cal Cur-de Type: Average CF 
1ntegra:or : EP Genie 
Method File : \ \ c e r e s \ l a b d a t a ' ~ h p l ~ \ f e l i x \ F e l i x  
M e t  hod : Method 6330 
Subl:, st. : S330.sub 
Co I. L I I ~ I ~  : EtPh 
Column Size : Om L - 4.60rnm ID 

Calibration Files: 
Level I: //ceresilabdata/hplc/Eelix/Felix.i/F60208syn.b/FGO208o7.D 
L,evel 2: //~eres/labdata/h~1~/fel~x/Fe1ix.i/FG0208s~~ri.b/F602@808.D 
Level 3 :  //ceres~labdata/h~l~/fe1i.~/~elix.i/~60208s~r1.b/~6020809.~ 
:,eve]. 4: //ceres;labdata/hp1c/Ee1ix/Felix.i/F60208syn.b/~6020810,D 
;,eve1 5 :  /,~ceresil.abdata/hplc/felix/Felix.i/F602G8syn.b/F6020811.D 

L e v e l  1 1 
,"--====:== I 

e . 4 6 "  1 
9 . 6 s  I 

1 2 . 0 2  1 
1 5 . 4 s  I 
1 5 . 8 3  1 
1 6  6 4  1 
l i .  03 1 
1 7 . 4 3  ( 
2 0 . 6 5  1 
Z i . 8 4  I 

L e v e l  2 

-=-====*=> 

8 . 4 7  

9 . 0 7  

1 2 . 0 3  

1 5 . 5 0  

1 5 . 9 1  

2.6. 6 6  

1 7 . 0 5  

1 7 . 4 4  

2 0 . 6 5  

2 3 . 8 7  

I [.eve1 3 1 L e v e l  4 

. = ;  -==::==-=== 1 =.--mc ""-=, 

1 8 . 4 5  / 8 . 1 5  

1 9 . 3 6  1 9 . 0 5  

1 1 2 . 0 2  1 1 2 . 0 %  

1 1 5 . 5 0  i 1 5 . 5 1  

1 1 5 . 9 1  1 1 5 . 5 1  

/ 1 6 . 6 6  1 1 6 . 6 7  

1 1 7 . 3 9  j 1 7 . 1 0  

/ 1 7 . 4 1  1 1 7 . 4 5  

1 2 0 . 6 6  / 2 0 . 6 6  

1 2 3 d 4  1 2 3 . 8 4  

1 Ave HT / 
iil."iEi=.I.J 

1 8 . 4 5 4  1 
1 9 . 0 5 9  1 
1 i 2 . 0 2 5  1 
1 1 5 . 5 0 0  1 
1 1 5 . 5 0 6  1 
1 1 6 . 6 5 8  ( 
1 1 7 . 0 9 2  I 
( 1 7 . 9 3 8  1 
( 2 0 . 6 5 5  1 
1 2 1 . 8 a 4  / 

Petent i o ! l  times are expressed as minutes. 

06/05!?058 ]:I : 0 6  I C A L  RT Summary v2.0 Page 1 
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Pace Analytical Services, Inc. 
Initial Calibration Response Summary 

Srart C;i Date: 02-JUN-2008 13:47 
End C'al. Date : 02-JiTN-2008 16:27 
O u a n t  Mr thcd  : ESTD 
Cal Curve Tvpe: Average CF 

I.letiiod : Me~ho3 8330 
Subiisy : 8330.sub 
Colhrdn : EtPh 
Colu~:i? S 1 z e  : 3m L - 4.60mm ID 

Csl i h - a : ~ o n  Files: 
ies.r~L 1 :  ~/ceres/labdata/hpic/felix/Felix.i/F602O~syn.b/F602O807.D 
LeXsel  2 :  /~ceres/1abdatajhp~L~/fe1ix/Fe1i~~i/F60208syn.b/F6020808.D 
ievel 3: jlcel.es/labdata/hplc/feLix/Feli.x. i/F60208syn.b/F6020609.D 
Ceve2 4 :  /;ceres/labdata/hplc/fe1ix/Felix.i/F6O2O8~yn.b/F6O2O8iO.D 
L e v e l  5 :  ~/ceres/labdata/hplc/felix/Felix.i/F60208syn.b/F60208ll.D 

1 Level 1 1 Level  2 1 :eve1 3  1 1.evel 4 I Level 5  / 
. . _ _ l j = i i i i i i i _ j _ i E = * = = 2 = = 1 = - * n - - - = z ~ i = l i i l - . - l j i = - . E = - " - i l  

1 1 1 9 . ' 0 ~ 0 ~ 0 {  8 7 3 . 0 0 0 0 0 (  3 1 4 7 . 0 0 0 0 (  1 3 0 8  0 0 0 C I  3 6 5 9 1 . 0 0 0 ~  

1 5 2 8  0 0 0 0 0 ~  1 0 9 5 . 0 0 0 0 /  4 7 8 7 . 0 0 0 0 ;  9 4 1 1  0 0 0 0 /  4 7 1 1 1 . 0 0 0 /  

1 8 8 7 . 0 0 o o o ~  1 8 5 ~ . 0 0 0 0 1  8 4 ~ 3 . 0 0 0 0  1 6 6 3 5 . 0 0 0 1  8 4 0 2 6 . 0 0 0 1  

I 5 2 4 0 0 0 0 U I  1 0 9 9 . 0 0 0 0 1  4 6 8 3 . 0 0 0 0 1  9 1 4 9 . 0 0 0 0 )  4 5 8 5 7 . 0 0 0 1  

1 4 3 1 . U 0 0 0 0 1  9 3 0 . 0 0 0 0 0 )  4 2 5 0 . 0 0 0 0  8 3 6 1 . 0 0 0 0 1  4 2 2 6 6 . 0 0 0 1  

1 3 7 9 0 0 0 0 0 1  L 4 O S . 0 0 0 0 0  3 6 6 8 . 0 0 0 0  1 1 6 1 . 0 0 0 0 1  3 6 3 9 8 . 0 0 0 1  

1 7 2 0 . 0 0 0 0 0 1  1 4 9 9 . 0 0 0 0 (  5 4 3 2 0 0 0 0 l  1 2 5 3 1 . 0 0 0 1  6 3 0 8 6 . 0 0 0 1  

1 1 4 0 7 . 0 0 0 0 1  2 9 3 1 . 0 0 0 0 1  1 2 7 5 6 . 0 C O i  2 5 1 1 . 3 . 0 0 0 j  1 2 6 6 2 1 . 0 0 1  

1 3 9 3 . 0 0 0 0 0  8 1 0 . 0 0 0 3 0 1  3 5 0 6 . 0 0 0 0 1  6 8 6 0 . 0 0 0 0 1  3 4 1 0 1 . 0 0 0 1  

1 7 8 2 . 0 0 0 0 0 1  1 6 1 0 . 0 0 0 0 1  6 3 0 8 . 0 0 0 0 1  1 2 1 4 4 . 0 0 0 1  6 1 6 1 1 . 0 0 0 (  

Responsr is in Helqht units. 

06/05/2008 14:06 ICAL Responses Summary v2.0 Page 1 
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Pace Analytical Services, Inc. 
Illitial Caiibraticjn Verification Scnirnary 

L3afa F1.1.1 : /jceres/iabdata/~plc/~scar/0scar.i/O6O1CB.b/O604~802.~ 
1n;eciion Date : 04-JUN-2008 1l:OR 
Sample info : STDO4 iOOOFFB METHOD 8330 
Misc. Info : ICV 
Laboratory ID : STD04 lOOOPPB 
InstrlLrnent ID : Oscar. i 

Client ID : HPLCI-17-18 20X 
O~erator : -W- 

Met hod : 873O1~!~52OO8 .m ~bblist : 8330 
Ouantitation : ESTD Integrator : H P  Genie 

Sample Type: CCALIB-4 Dilution Factor : 1.00 
Colurrn : C16 Column Size: 0.25m L- 4.60n1m ID 

Averaae ICV 
Compound RT RT window CF CF OD Flag 
--------------.----.-------..-------------.--------.-.------------------.------z====== .------.--------------------.------------.--------.--------------------------- 

HMX 4.66 # 4.41 - 4.91 1 0 . 8 1 4 4 4  10.5Z100 2.6 

-- 
RDX 8.22 # 7 97 - 8 47 8.140950 8.066000 0.9 

Nitrobenzene 17.29 # 17.04 - 1 m 0 . ~ 7 1 6 2 4  10.47500 2 . 3  

Calibra~ion Faccor I CP ) = Response divided by Concentration 
Percent Difference ( %D ) = (Ave C F  - I C V  CF I divided by Ave C F  times 100 
* = Percent Difference is outside the acceptance limits of +/-IS% 
# = The compound retention time is the expected retention time in the method 

L~ 

ICV S u m m a r y  Vl . 0 Page 1 
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Pace Analytical Services, i r lc .  

Continlling Calibration Verification Summary 

Data File : //ceres/labda~a/i~plc/cscar/C)~car.i/O60408.b/~60408l3.D 
Tnjecti01 Lliitc : C4JUN-2008 !8:47 
Sam~le Info : STDO4 l0OOPPB METHOD 8330 

A 

Misc. Info : Method 8330 
Laboratory ID : STD04 lOOOPPB Client ID : HPLC1-17-10 20X 
Instrument ID : 0scar.i ODeratur : AH 
Method : 8330mnx52008.m sublist : 8330 
Quantiiation : ESTD Integrator : . H P  Genie 
Dilution Factor : 1.00 Sample Type: CCALIB 4 
Column : C18 Column Size: 0.25m-L- 4.60mm ID 

Average Continuing 
Compound RT RT Window CF CF %D Flag 
--.-------.-----------------------------------.--------.-----------------------====== ----------.------------------------------.------------.------------------------ 

HMX 1 . 6 6  4 . 4 1  - 4 . 9 1  1 0 . 8 1 4 4 4  1 0 . 6 6 3 0 0  1 . 4  

-- 

RDX 8 . 2 3  7 . 9 7  - 8 . 4 7  8 . 1 4 0 9 6 0  8 . 2 8 0 0 0 0  - 1 . 7  

Te try1 1 6 - 7 5  1 6 . 4 9  - 1 6 . 9 9  7 . 6 9 0 2 8 0  7 . 3 1 2 0 0 0  4 . 9  

Nitrobenzene 1 7 . 2 9  1 7 . 0 4  - 1 7 . 5 4  1 0 . 7 1 6 2 4  1 0 . 5 0 7 0 0  2 . 0  

2 . 4 .  G'l'rinltrotoluene 20 .34  2 0 . 0 9  - 2 0 . 5 9  5 1 9 4 0 8 0  8 . 8 3 9 0 0 0  3 . 9  

Calibration Factor I CF ) = Response divided by Concentration 
Percent Difference ( hD ) = (Ave CF - Cont CF) divided by AveCF times 1 0 0  

= Percent Difference is outside the acceptance limits of + / - 1 5 %  
# = The compound retention time is the expected retention time in the method. 
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Pace Analytical Services, Inc. 
Continiling Calibratzon Ver-Lf~cation Summary 

Uata Fiie : //ceres/labdata/hplc/~~~ar/Oscar.i/O6O4O8.b/O6O4O8l3.D 
Tnjectjon Date : 04-JUl-2008 18:47 
Sample Info : STD04 lOOOPPB METHOD 8330 
M '  - ,sc. Info : Method 8330 
Laboratory ID : STD04 lOOOPPB Client ID : FIPLC1-17-i8 20X 
Instr~iment I3 : 0scar.i Operator : AH 
Method : 833O~nx52008.m Sublist : 8330 
Quantitation : ESTD integrator : HP Genie 
Dilution Pactor : 1.00 Sanpie Type: CCALIB-4 
Colurnri : C18 Column Size: 0.25m L- 4.60rnrn ID 

Average Continuing 
Compound RT RT Window CF CF PD Flag 

HMX 4.66 4.41 - 4.91 10.81444 10.66300 1.4 

RDX 8.23 7.97 - 8.47 8.140960 8.280000 -1.7 

1.3.5-Trlnitrobenzene 11.97 11.72 - 12.22 16.37456 16.28200 0.6 

I, 3-Dinltrobenzene 14.77 14.52 - 15.02 18.26356 17.98400 1.2 

Tetryl 16.75 16.49 - 16.99 7.690280 7.312000 4.9 

Nitrobenzene 17.29 17.04 - 17.54 10.71624 10.50700 2.0 

Calibration FacEor I CF i = Response divided by Concentration 
Percent Difference ( %D ) = (Ave CF - Cont CF) divided by AveCP times 100 

= Percent Difference is outside the acceptance limits of +/-IS% 
# = The compound retention time is the expected retention time in the method 
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Pace Analytical Services, Inc. 
Continuing Calibration Verification Summary 

D a t a  F i i e  : //ceres/labdata/hplc/oscar/Oscar.1/06OilO8.b/~604O824.D 
T ..,jec~ion .~ Date : 05-JUN-2008 02107 
Sample Info : STDO4 iO0OPPB ME'TYOD ti330 
Misc. Info : Method 8330 
Laboratory I C  : STD04 lOOOPPB Client ID : HPLC1-17-18 20X 
Instrument ID : 0scar.i operator : AH 
Method : 8330mnx52008.m Sublist : 8330 
Quantitation : ESTD Integrator : HP Genle  
Dilution Factor : 1.00 Sample Type: CCALIB 4 
Coiumn : C18 Column Size: 0 . 2 5 < ~ -  4.60mm ID 

Average Continuing 
Compo:md RT RT Window CF CF %D Flag 

HMX 4.66 4 . 4 1  - 4 . 9 1  1 0 . 8 1 4 4 4  1 0 . 9 3 7 0 0  -1.1 

-- 
RDX 8 . 2 3  7 . 9 7  - 8 . 4 7  8 . 1 4 0 9 6 0  8 . 4 7 5 0 0 0  - 4 . 1  

I 

1 . 3  Dinitrobenzene 1 4  77  1 4  5 2  - 1 5 . 0 2  1 8 . 2 0 3 5 6  1 8  3 7 6 0 0  - 0 . 9  
I 

Tetryl 1 6 . 7 3  1 6 . 4 9  - 1 6 . 9 9  7 . 6 9 0 2 8 0  7  2 1 0 0 0 0  6  2  

Ni trobenzene 1 7 . 2 9  1 7 . 0 4  - 1 7 . 5 4  1 0 . 7 1 6 2 4  1 0 . 5 9 8 0 0  1.1 

3 . 4  -Dini trotoiuene 1 8 . 0 1  1 5 7  - 1 R . 2 7  6 . 6 4 5 5 6 0  6 . 6 5 3 0 0 0  -0 .1  

Calibration Factor i CF ) = Response divided by Concentration 
Percent Difference I %D ) = (Ave CF - Cont CF) divided by AveCF times 1 0 0  
' = Percent Difference is outside the acceptance limits of +/-IS% 
# = The compound retention time is the expected retention time in the method. 
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Tace Analytical Services, Inc. 
Continuing Caiibration Verification Summary 

Dzta File : //ceres/labdata/hplc/oscar/Oscar.i/060408.b/06040835.D 
Injection D a t e  : 05-JUN-2008 09:27 
Sani~le Info : STD04 lO00PPB VETHOD 8330 
Misc. Info : Method 8330 
Laboratorv ID : STD04 1000i'PB Client ID : HPLCI-17-10 20X 
Instrument ID : Oscar. i Operator : AH 
Method : 8330mnx52008.m Sublist : 8330 
Quantitatlon : ESTD Integrator : HP G e n i e  
Dilution Factor : 1.00 Sample Type: CCALIB 4 
Column : C18 Column Size: 0.25m-L- 4.60mm ID 

Averege Continuing 
Compound RT RT Window CF CF %D Flag 

.......................... -----------------------------------------------------------.------------------------- 

fIMX 4.66 4.41 - 4.91 10.81444 11.18300 -3.4 
r .  

RDX 8.22 7.97 - 8.47 8.140960 8.633000 6 . 0  

Tetryl 16.74 16.49 - 16.99 7.690280 7.244000 5.8 

Nitrobenzene 17.29 17.04 - 17.54 10.71624 10.40100 2.9 

1fl.02 3. 4-ninitrotol uens 17.77 - 18.27 6.645560 6.734000 1 . 3  

- 
29.65 2 Nitrotoluene 29.27 - 29.99 4.309000 4.133000 4.1 F 

Calibration Factor I CF ) = Response d~vided by Concentration 
Percent Difference I %D = (Ave CP - Cont CF) divided by AveCF times 100 
* = Percent Difference is outside the acceptance limits of +/-20% 
44 = The compound retention time is the expected retention time in the method. 
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Pace Aralytical Services, Inc. 
Continuicg Calibration Verification Summary 

Cata File : //ceres/labdata/h~lc/oscar/Oscar.i/060408.b/O604084l.D 
Injectiofi Date : 05-JUh-2008 14:05& 
Sample Info : STD04 1000PP3 METHOD @330 
Misc. Info : Method 8330 
Laboratory ID : STDO.1 lOOOPPB Client ID : HPLC1-17-18 20X 
Instrument ID : 0scar.i Operator : A H  
Method : 8330mnx52008.m Sublist : 8330 
Quantitation : ESTD Integrator : HP Genie 
Dilution Factor : 1.00 Sample Type: CCALIB-4 
Column : C18 Column Size: 0.25m L- 4.60mm ID 

Average Continuing 
Cornpound KT RT Window CP CF %D Flag 
-.----------------------------------------------------------------------------------- ----- ---- .. ----. .............................. ~~ ----------------.- - ----- ---- 
HMX 4.64 4.41 - 4.91 10.81444 10.31900 4.6 

- 
KDX 8.19 7.97 - 8.47 8.140960 7.968000 2.1 

-- -- 

Tetryl 16.60 16.49 - 16.99 7.690280 7.194000 6.5 

----- 
Ni trobenzene 17.19 17.04 - 17.54 10.71624 10.09700 5.8 

Calibration Factor ( CF ) - Response divided by Concentration 
Percent Difference %D 1 = (Ave CC - Cont CF) divided by AveCF times 100 

= Percent Difference is outside the acceptance limits of t/-20% 
# = The compound retention time is the expected retention time in the method. 

SUM - 168 



Pace Analytical Services, Inc. 
Initial Calibration Verification Summary 

Data Flle : //ceres/1abdata/hp1c/fe11x/Fe1ix.i/~60608.b/F6060002.D 
Injection Date : 06-JUP-2008 11:19 
Sample Info : STD04 1000PPB ME'FHOD8330 
Misc. Info : ICV 
Laboratory ID : STD04 lOOOPPB Client ID : HPLCl-17-10 20X 
~nstrumenk ID : Fe1ix.i Operator : AP 
Method : 8330svn060208 .m Sublist : 8330 
Quantitation : ESTD 
Dilution Factor : 1.00 
Column : EtPh 

Integrator : HP Genie 
Sample Type: CCALIB-4 
Column Size: 0.25m L -  4.60mm ID 

Average ICV 
Compound RT RT Window CF CF %D Flag 
.................... ---------------------. ===========*==========================-------=========---------- 

HMX 8.48 # 8.23 - 8.73 7.046280 7.453000 5.0 

RDX 9.08 # 8 8 3  - 9.33 9.983600 9.693000 2 . 9  

-- - 

Nitrobenzene 12.06 # 11.80 - 12.30 17.34124 17.21900 0.7 

Tetryl 32.12 # 31.70 - 32.56 4 7 3 5 0 4 0  4.649000 5.8 i 

2.4.6-TNT 35.73 # 35.29 - 36.17 5.843520 5.461000 6.5 

Calibration Factor I CF ) = Responae divided by Concentratior~ 
Percent Difference I %D ) = IAve CF - I C V  CF I divided by Ave CF times 100 
* = Percent Difference is outside the acceptance limits of t / - 2 0 %  
?I - The compound retention time is the expected retention time in the method. 

I 
ICV Summary V1. 0 Page 1 
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Pzce Analytical Services, Inc. 
Continuirg Calibrat ior~ Verification Summary 

Data File 
Injeciion Cate : 
Sample I x f c  
Mlsc. Info 
Laboratory ID : 
Instrument ID : 
Method 
Quantitation 
Dilution Factor : 

Column 

Mettod 8330 
STDO4 lOOOPFB Client ID : HPLC1-17-10 20X 
Felix. i Operator : AP 
8330syn060:08.m Sublist : 8330 
ESTD Integrator : HP Genie 
1.00 Sample Type: CCALIB-4 
Et Ph Column Size: 0.25m L 4.60mm ID 

Average Continuing 
Compound RT RT Windov CF CF % D  Flag 
---------------.--------------------------------------------------------------------- ----------..------------------------------------------------------------------------- 

HMX 0 . 4 8  8 . 2 6  - 8.7G 7 . 8 4 6 2 8 0  7 . 6 0 5 0 0 0  3 . 1  

RDX 9 . 0 8  8 . 8 7  - 9 . 3 7  9 . 9 8 3 6 0 0  1 0 . 5 8 6 0 0  - 6 . 0  

Nitrobenzene 1 2 . 0 6  1 1 . 8 6  - 1 2 . 3 6  1 7 . 3 4 1 2 4  1 7 . 4 6 8 0 0  - 0 . 7  

Calibration Factor ( CF ) = Response divided by Concentration 
Percent Difference ( %D ) = (Ave CF - Cont CF) divided by AveCF times 1 0 0  

= Percent Difference is outside the acceptance limits of + / - 1 5 %  
# = The compound retention time is the expected retention time in the method 
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%ice knalytlcal Sexvlces, I n c .  
::a::t~ilu:ng Calibration 7JrrlFica:;r;ll C;lililITar;/ 

a 

SampLe Inio : ST304 lOGO?FB METHOD8330 
Misc. Infc: : Method 8330 
Laborarorv IC : STD04 lCOOPPB Client 12 I HPLC1-17-18 20X 
Instrument TC : Felix. i Operator : AP 
Wethod : 8330syn06020B.m Sublist : 8330 
yuantitation : ESTD Integrator : HP Gfnif 
Dilstion F a c ~ o r  : 1.00 Sample T y p e :  CCALIB-4 
Colilmn : E t P h  Column S i z e :  0.25m L 4.60mm ID 

Average Ccntinuing 

Compound RT RT Window CF CF an Flag 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ----- ~~ --.--..---------.-.- 

HMX 8.46 8.26 - 8 . 7 6  7.846280 7.825000 0 . 3  
-- 

RDX 9.07 8.87 - 9.37 9.983600 10.10900 -1.3 

Calibration Factor ( CF ) = Response divided by Concentration 
Percent Difference I ZD ) = (hvr CF - Cont CFI divided by AveCF times 100 

= Percellt Difference is outside the acceptance limits of +/-IS% 
# = The compound retention time is the expected retention time in the method 
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CONFIR\~ATIOV Sl lMl lARY WORKSHEET FOR Client Snlnnplr ID 
SINGLE COMPONENTANALWES 

7- 

I.ah Ssmpk 10: 1-l'51701-001 

Instmrnenr 11): Fn7U:5 (Oscar) Kur Sequmcc ID: R028606 

G ;  I :  A!!;;;c C IS  Cc!una (2): S y n r r 2  - BlPH 

I I ) :  06G4GRb-060408(l5.D (2). F6(i6CR.h-W060SC83 

Date Analyzed (1). U4R00R 127:00 PM Dau ~ n a l p c d  (2): 61612008 322:W PM 

Dale Printed tJ13RW8 1 J  08 

SUM - 118 
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CONFlHhlATlON S U I M . 4 R Y  \VORKSHEET FOR Client Snmplc 11) 
SINGLE COMPONENTANALYTES 

I I 
I.nh Namc Pecc Allalylieal Servlccs, lnc. 

1 3 S D 0 7 1  

121, Sanlpk I1)1 'TT51701-002 

Ins~mrnctd ID. 1IPI.CS (D~car) Run Scqucnce ID. R028606 

Column (I): Allure CIS Column (2): Synergi - EIPH 

F!le ( I ) .  060408.b-06040806.D File (2): F60608.b-F6060X09.D 

Date Analyzed (I): 6/4/2008 297:00 PM Dale Analyzed (2): 6/6/2008 492:OO PM 

SUM - 120 
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CONFIRMATION SUhlblARY WORKSHEET F O R  Client S m p l e  ID 
SINGLE COMPONENT ANALYTES 

7 -1 

Lab Sampk ID: ~517Ol- ( i (n  

l!~slmrnmt ID: HPLCJ (Oscar) RunSequaicelD: R028606 

Column (I) :  Allurr Cl l C'olunm (2): Sylergi - BP1l 

File (I): 06MO8.b-06040807.D Pile (2): F60608.b-r6060810.D 

Dale Analyzed (I): 614R008 2:47.00 PM D a l c l m l p c d  (2): 616ROOS 443:OO PM 

HMX (Oclahydr~l.3>,7-te I 4.75627 4.65 4.41 - 4.91 
3.1 X 

2 4.90528 X 8.47 8 1 3  - 8.73 

ANALYI'E 

RDX (Hexahydr*l,3>-Win I 3.51837 8 21 7.97 - 8.47 
4.0 94 

2 3.f-5037 X 9.08 8.R3 - 9 33 

2,4,6-Trinilrololumr (TN I 012862 X 2032 20.09 - 2059 
1.8 % 

2 012631 35.64 35.29 - 36.17 

COL 

X = Canmtration Reported 

Page I of l 

i 

Dale Rnted. 6/IMOO8 I1 59 
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CONFlRhlATlON SUMMARY WORKSHEET FOR (:licnl Sany~le 11) 
SINGLE COMPONENT ANALYTES 

7- --1 

l a b  N:lme- 1'2% Anrlylical Scnncrr. Inc 
1 13511073 J 

ILnb Sample ID: l T S  1701-0lM 

Inrtmmml ID: HYLCS (Oscar) Rrn Scquolu ID: KO28606 

Column (I): Allure CIS Column (2): Synmgi - FIPH 

Filc(1): ObW08.bO6040836.D File (2): F6060R.b-F6W081 I D  

Date Analyzed (1): 615t'ZOOR 1097:OO AM Dale Analfled (2): 6/6/2008 5 i : O O  PM 

HMX (Oclshydr~1.3.5,7-lc I 4.49439 4.66 4.41 - 4.91 
1.7 ?b 

2 4.57296 X 8.47 8.23 - 8.73 

COL 

RUX (Hcxah>dr*l,35-tnnic I 2.43425 8 23 7.97 - 8.47 
2.1 % 

2 2.48678 X 7.08 8.63 - 933 

Page I of  l 

CONCENTr(l\TlON 
Find Units: meKe 

Date Printed: 6/18/2008 1159 
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CONFIR%lATION SUMMARY WORKSHEET FOR Clicnt Sarnp)c ID 
S1NGL.E COklPONENT ANALYTES 

r-- I 
Lah IY;>n,c: Pacc Analylical Srrvices, 1 , ) ~ ~  1 1 3 ~ ~ 0 1 4 '  

\_____- _I 
Lab Sanryk IL): '1'151701-Ilm 

Isstn#n>ent Ill. HPLCS (Oscar) Run Sequcnce ID: R028GC6 

Colunm (I): AilureClS Colulnn ( I ) :  Syncrgi - EPH 

File (I): 06MO8.b-06040R37.D File (2): F60608.h-F6060812.D 

Date Analyzcd (1): 6/5/2008 lO:47:00AM Dale Analyzed (2): 6/6/2008 693:OO PM 

HMX (Octahydrc-1.35.7-v I 26.1197 4.65 4.41 - 4.91 
2 0  % 

2 26.6793 X 8.47 8.23 - 8.n 

A,YAl.YTE 

RDX (Hcrahydrc-I,>>-trin I 21.136 8.22 7.97 - 8.47 
2.4 % 

2 21.6415 X 9.08 8.83 - 1.33 

CONCENI'RAI'IOK 
COL 1 Final - x i L l  Uniln: m 1 RT 1 

2,4,6-Triniuwolucne (TN I 5.16172 20.28 
5.7 4: 

20.09 - 2059 

2 5.46659 X 35 79 3529 - j 6  17 

X = Conccnudoo Rcpwted 

Page I of I Dale Pnnled: 6/18/2008 l l:59 
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CONFIRMATION SUhlMARY WORKSHEET F O R  C l i e o > t S ~ u ~ ~ l e  ID 
SINGLE COhlPONENT ANALYTES 

I 1  

Lab Sample II) T151701-U(ISDL 

lmwmenr ID IiPLCi (Orear) Run Sequence ID. RU28606 

Column (I). Allure C18 Column (2). Syncrgi EIPH 

I I :  060408.h-06040816.D File (2): F64608 b-F6060814.D 

Date Ana!yled (I): 614R08 8:41:00 PM Dale honlyred (2): W6R008 713:W PM 

H M X  (Oclahydrrrl,35:7-Ir I 25.249 4.65 4.41 - 4.91 
6.11 % 

2 26.8126 X 8.4'1 8.23 - 8.73 

COL 

X = Concmvaion Reported 

Pa& 1 of1 Dale Rinred: 6118R008 1 1  :59 

C'ONrEhTRATION 
Final Units: np'K~ 

SUM - 128 
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CONFIRMATION SUMMARY WORKSHEET FOR Clienl Sxnnple ID 
SINGLE COMPONENT ANALYTES 

I 
13SD1175 

Lah Name. Pace Analytical Servtces; Inc. _I 
l ~ h  Sampk ID TT51701-Om 

Insmlrne~t 11) HPI.Cj (Ozcar) Run Sequence ID R028606 

Column (1)-  AllureCIB Column (2): Synngi - EIPH 

File (I) :  Oh0408.M)6M0808.D File ( 2 )  F60608.b-F606081JD 

Daze Analylcd (I): 6/4/2008 327:Cil PM Dalc Analyrcd (2): 6ibR008 893.00 I'M 

HMX (Oclahydro-l,3,5,7-ls I 2.94582 4 65 4.41 - 4.91 
0.9 % 

2 2.97196 X 8.46 8.23 - 8.73 

_ _  L ANALWE 

KDX (Hnd1ydrnl.33-rrin I 8.38008 11 21 7.97 - 8.47 
4.1 % 

1 8.73711 X 9.06 1.83 - 9.33 

x = Conrmuaion Reported 

Page I or I 

COL 
CONCEhTUTION 

~ i " p ~  tlni~s: ~ E I K E  RPD 



C O N F l R M T l O N S U b I M A R Y  WORKSHEET FOR Clicnl S:m,plc ID 
SINGLE CO~ll 'OSENl' .4NALYTES 

I 7  

Lab Saa,pk 11) TI 5 1701 -007 

Inrlrumml IL): HPLCS (Oscar) Run Sequence ID. RO2S606 

Column (1 )  Allure C18 Column (2): Syncig, - EIPH 

Filc (I): 060408.b-060408091> Ftle (7): F60608.b-F6060816.D 

Dale Analyzed (1): 6/4/2008 497:00 PM IJak Arraly,.rd (2): 6iM2008 8:43:00 PM 

RDX (Rmal>ydrw1.35-1rm I 0.32577 1 823 
1.8 "/, 

7.97 - S.47 

2 0.331757 X 9.07 883 . 9.33 

ANALYTE 

X = Concenlrrion RepMed 

Page I ol' I Dale Rinled: Nl8ROOB 1139 

SUM - 132 

Cot.  RT Window KT 
COZICFNTRATIOX 

Find llniu: rncn(~ RPD 



CONFIRMATION SUMhlARY \YORKSHEET F O R  Clicnl Sample 11) 
SINGLE COMPONENT ANALYTES 

I I 

l a b  Name: Pacc Analytical Serbircs, lnc 
1 13SD076 
L_____ r 

Lab Sarnpk 1D: TT51701~008 

lnriru~nenl m: HPLCS (Orcrr) Run Sequence lD: R 0 2 8 M  

Column (I): Allurr Cl8  Column (2): Syncrgi - EIPH 

File (I): 060408b06M08 10.D Filc (2). F60608.b-W60817.D 

Dale Anslped (I): &4flCQ8 4-47:00 PM Daa Analyzed (2): 616i2008 923:W PM 

HMX (Oaahydrc-1.35.7-le I 41.0714 4.65 4.41 - 4.91 
3.4 % 

2 42.4909 X 8.46 8.23 - 8.73 

ANALYTE COL 

RDX (Harhydwl.3.S-trin 1 217.251 8 2 1  7 97 - 8.47 
3.5 % 

2 224893 X 9.06 8.83 - 933 

2.4.6-Trinilrorolwnc ( I N  I 78 3361 20.3 1 20.09 - 20.59 pfi 2.2 % 

X = Concamlion Reporled 

Page I of I 

CONCENTRATION 
Final Ilnits: rnclKz 

LIZ-RSR-I 5.0 

RT RI'D HT Wi8ndow 



CONFIRMATION SUMMARY W O R K S H E E T F O R  ClirnlSannple IU 

SINGLE COMPONENT ANALYTES 
1 

Inslrutnml ID: HPLCS (Oscar) Run Scgumce ID: R028606 

Column (1). Allure C18 Column (21 Synerg~ ElPH 

Dole Analyzed (1): 615ROO8 I15:OO PM Dale Analyzed (2): 616,9008 IOfJ3.00 PM 

HMX (Oclahydr+l,35.7-lc I 46.961 4 65 1.41 - 4.91 
5 0  % 

2 49.351 X 8 47 8.23 - 8.73 

I ANALYI'E 

RDX (Fiexahydr~l,35-vin I 

2 

2.46-Trinitrololucne (TN 1 

2 

COL 

X = Concmueuon Reponed 

Page 1 of I 

i 

Datebinled: 6/18/2008 1139 

SUM - 136 

CONCEH'I'RATION 
Final Unilr: rne/Ka RFD KT RT Window 



CONFIRMATION SUMMARY WORKSHEET FOR Clitnt Sarnplr ID 
SINGLE COMPONENT ANALl'TES 

I I 

Lab Nnme: Pace Annlylical Serviccr, Inc. 
13SD070 I 

ILab Sample ID. 1T51701-0a) 

Insuumml ID: HPLCS (Oscar) Run Sequmce ID: R028606 

Col!lmn (I): AllureCI8 Column (2): Sflcrg! - EIPH 

File (1): 060408.h06040811.D File (2): P60608.b-K060819D 

Dalr Analyzed (I): 644/?008 527:W PM Ihlc A n o W  (2): W6/?008 10333lO PM 

RDX (Hexahydr+l9>-lrh 1 103387 X 8.23 797  - 8.47 
0 3  % 

2 1.03066 9.07 8.83 - 933 

ANALYTE 

X = ConrPnlraion Reported 

Page I o f  1 

I 
Date Rmled: M18/L008 1159 

SLIM - 138 , 

COL RT 
COXCENTRATION 

Finn1 Units: rne/Kg RT Window 1 RPD 



CO5'I~II~hlATION SUMMARY WORKSIjEET FOR Clscnl F~mplc  ID 
SINGLE COMPONENT ANALYTES -- 

7 

Lab Nanlc: Pxce Ailslylicnl Services, be 
( 

I.ab Sarnpk 11). 1751701-010 

lorrntmu~l Ill. HPLC5 (Oscar) Run Sequence ID: R028606 

Colu~nn (1): AllureC18 Column (2)  Synergi - EtPH 

Filc (I): 060408.N36040812.D IZile (2): F60608.b-l6060820.D 

Date Analyzed (I): 6/4/2008 6fl7:00 PM Dale Aaalyzed(21: 6/6/2008 1123.00 PM 

HMX (Oelahydrel,35,7-k 1 0,188998 4.65 4.41 - 4.91 
1.7 % 

2 0.192318 X 8.41 823 - 8.13 

ANALME 

DatePnnled 6/ISROOS 11 59 

SUM - 140 

COL 

-~ ~~ 

CONCENTRATION 
FlnalIlnis: m m c  RPI) HT HT Window 



CONFIRMATION SUMMARY WORKSl lEET FOR Clicnl Sample ID 
SING1.E COMPONENT ANALYTES 

-1 
I 

Lab Na~nr: Pace Ankalytical Serri~w. Inc. C 
13S01080506 1 

L b  Sample In T'T51701-OI! 

lnrlmmml ID: HPLCS (Oscar) Run Sequcncr ID: a028606 

Column (1): Allure CIS Column (2): Syncrgi - EIPH 

File (I): 06a408.b-O6040814.D Filc 12): F60W8.b-MOM)821.D 

Dale Analyzed (1) 61412008 727:OO YM Date Analyzed (2): 6flRW8 1203:M) AM 

HMX (Oelahydrwl.35.7-a 1 0.273179 X 4 65 4.41 - 491 
3.2 % 

2 0.264526 8.47 8.23 - 8.73 

ANAI .YT~ 

i 
i. 

Date Riad: GlISROO8 1139 

SUM - 142 

COL KT Window i CONCENTRATION 
8in.1 tlnin: m ~ / K e .  RPD RT 



CONFIRnl-\ITON SUMMARY WORKStlEEl FOR C'lienlSlmple ID 
SINGLE COMPONENT ANALYTES 

I I  

Lab Sainpk 10- 'rTJ1701-012 

lortrurna~l lU- HPLCS (Owor) Run Sequmce ID R028606 

Column (I): AllunC18 Column (2): Synmgi - EJPH 

File (I): 060408bOCQ40832 D File (2). F60M)8.b-r6060805.D 

I>are Analyed (I): M5nW8 727:00 AM Dale Analyid (2): 6/6/2008 122:W PM 

Lob Name I'ace Aonlylical Scwicrs, inc 

CONCENTRAT106 
ANALYTE r- KT Window 

13RB05290801 

HMX 

Dale Rintcd: 6118R008 1159 



TETRA TECH NUS, INC. ---- CALCULATION WORKSHEET 
-- PAGE OF 

CLIENT 
-- -- 

K)B NUMBER 

BASED ON r DRAWING NUMBER 

60% 2 

By'.LJ&- , 
CHECKED BY PPPROMD BY @ATE 



CLIEIIT S.lilPLE NO. 
RP,OCT.OR OKGP.P;ICS ANALYSIS DATA SRCCT 1 

~ ~ ~ e :  Pace Analyt~cal Services, In 

SDG lie, : TT51701 

... -..: ~~. c . ~ ~ . : , . .  (SOIL,'&&AT3&1 sell 

Sample utlvol: 5 . 3 5  (g/mLI q m  

L Moisture: 30.0 Decanted: ( Y I N I  N 

6~:raction: (Type) SONC 

tonccntrated Extract Vo:ume: 10003.01~~) 

~njection volume: 0.5 ( ~ 5 1  

GPC Cleanup: (YINI pH: 

~ontr-ct: N/A 

RUD sequence: R028576 

~~b sample 13: TT5??01-001OL 

~ a b  r i l e  ID: Q6040804.d 

Date Collected: 05/2912008 

Date Extracted: 06/02/2008 

Date Analyzed: 06/04/2008 

Dilution factor: 

Sulfur Cleanup: lYlN1 

Page 1 uf 1 

CAS NO. 

12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11056-82-5 

Dote Primed: 6113RWB 12:41 
8082A FORn I ARO 

PCB - 19 

COMPOUND 

AROCLOR-1016 
AROCLOR-1221 
AROCLOS-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR- 1254 
RROCLOR-I260 

CONCENTPATION UNITS: 
"(11hT 

48 
4 8 
4 8 
48 
12000 
1 8  

48 

Q 

U 
U 

U 
U 

0 

ti 



Cata File: \\diana\target\6890q.i\Q51508PCBB2.b\Q6040804.d 
Report Dater 13-Jun-2008 13:03 

Pace ~tial~tical Services, Inc. 

0 . 5 ~ 1  RTX-CLP2 30m x 0.32mm x 0.25um 
Data file : \\diana\target\6890~.i\Q51908PCB-2.b\Q6040804.d 
Lab Smp Id: TT51701-001DL Client Sny~ I D :  13SD069 
I n i  Date : 04-JUI-2008 14:52 
Operator : GR 
Srn~ Info : TT51701-001DL 

Inst ID: b890Q.i 

~ i s c  Info : Method 8082 
Comment ! 

Method : \\diana\target\6890q.i\Q51908PC9-2.b\Q51908-2PCB.m 
Meth Date : 13-Jun-2008 12:43 tarynn Quant Type: ESTD 
Cal Date : 22-MAY-2008 18:29 Cal File: Q5220815.d 
Als bottle: 1 
Dil Factor: 10.00000 Sample Compound Amounts Loaded 
Integrator: Falcon Compound Sublist : 8082. sub 
Target Version: 4.03 Sample Matrix: SOIL 
Processing Host: TARGET08 

Concentration Formula: Arnt * DF * Uf * v~*GPc/(v~ * Ws * (100 - M)/100) 

Name Value Description 
- - - - - - - - - -  ---.-----. ---.-.--.------.--.-.-- 

DF 10.000 Dilution Factor 
Uf 1.000 Correction factor 
Vt 10000.000 Volume of final extract (uL) (1000 low, 2 
GPC 1.000 GPC Factor 
Vi 0.500 Volume injected (uL)  
Ws 5.350 Weight of sample extracted (g) 
M 30.100 % Moisture 

5 iroclor-1248 

10.618 10.613 -0.015 3822691 0.13002 

11.208 11.223 - 0 . D 1 S  1941682 0 DB15D 

11.270 11.293 -0.015 6173688 0.25879 

11.621 11.639 -0.010 7930484 0.44896 

11.218 12.266 -0.318 2815418 0.11009 

Average OK Peak Concentrations r 

PCB - 25 
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TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF 

CLIENT JOB NUMBER 

A/5LdC Crone - C T o  oC/% - 
SUBlECT 

Fbp / o - > , y e  
BASED ON 

6 3 3  0 
BY 

5~1-  L& 
CHECKED BY DATE 

- , 



~~b N ~ ~ ~ :  Pace Analytical S e r v i c e s ,  I n  

SOG NO.  : TT517ol 

M a t r i x :  ISOIL/WATER) S o i l  

s m p l e  u t / v o l :  5 . 0 1  (g/mL1 L 

S Hol5t~re: Decanted: (Y/N)  N 

E x t r a c ~ i o n :  (Type) SOt4C 

C o n c e n t r a t e d  ~ i t r a c t  volume: 2 0 0 1 0 . 0 ( u ~ )  

I n j e c t i o n  Volome: 5 0 . 0  i u L )  

GPC Cleanup :  ( Y / N )  pH: 

1 CLICI!T S>fiPLE NO. 

Con:ract: N/A 

~ u n  Srquerlcc: R07.8606 

Lab S m p l e  I D .  TT51701-005DL 

~~b r j i e  I D :  F6060811.D 

3 a t e  C o l l e c t e d :  05/29'2008 

Da t e  Ex ' r a c t ed :  06/32/2008 

Da t e  Ana lyzed :  06 /04 /2008  

D i l u t i o n  ~act~ar: l o -  

s u l f u r  C l eanup :  lY/N) 

DPCIIANCE ORGANICS AtlALYSlS 3RT. !;!lEET 

Comments: 

13SD074-DL ) 

8330 
Dale Pnnled: 6/18/2008 11~59 

FORM I ORD 

ORD - 40 



Pace A n a l y t i c a l  S e r v i c e s ,  I n c .  
W a n t i t a t i o n  Report  

Data F i l e  : //ceres/labdata/l~plc/felix/~elix.i/~60608.b/F6060814.D 
I n j e c t i o n  Date : 06-JUN-2008 19:23 
Sarnule I n f o  : TT51701OOSDL METHOD8330 
Mist. I n f o  : Method 8330 
L a b r a t o m  I D  : TT51701-005DL C l i e n t  ID : 13SD074 DL 
~ n s t r u m e n t  13 : F e l i x .  i Opera tor  : AP 
Method : 8330synO60208.m Sub1 i s t : 8330 
m a n t i t a r i o n  : ESTD I n t e g r a t o r  : HP Genie 
D i l u t i o n  F a c t o r  : 10 .0  Sample Type : SAMPLE 
Column : EtPh Column S i z e :  0.25m L- 4 . 6 0 m  ID 

SampleWelght: 5 .010 g 
Moisture  : 0.0000 % 
In j ec t i onVo l :  50.00 u l  

Concentrations 
Soln Final 

Compound RT RT Window Response ng/mL mg/K9 
=======.============================================================================== 

RDX 9.08 8.83 - 9.33 5392 540.08 21.6 
10.03 9 3 
12.44 356 
13.82 153 

4Amino2.6Dinitrotoluene 15.56 15.30 - 15.80 191 19.428 0.776 > . 
Z ~ . i n o - 4 . 6 D i n i r r o t o l l 1 n n e  17.18 16.90 - 17.40 167 < HUL 12.387 0.494, 

Response is in height units. 
M - The peak was manually integrated. 
E - The quantitated amount exceeds the calibration range. 

Page 1 

ORD - 45 
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APPENDIX B 

EXCAVATION VOLUME CALCULATIONS 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 1 OF 6 

OBJECTIVE: 

CLIENT: NAVAL SURFACE WARFARE CENTER, 
CRANE 

Estimate the volume and weight of PCB-contaminated soil and sediment to be excavatedlremoved from 
SWMU 13 to meet the 1 mglkg cleanup goal and optional cleanup goals. 

JOB NUMBER: 
112G00352-14.250A 

APPROACH: 

1 Using the excavation areas identified on the referenced figures (Figures 3-1, 3-2, 3-2, 3-4. and 3-5, 
calculate the volume of soil to be removed based on vertical sidewalls and reported excavation 
depths. 

SUBJECT. 
SWMU 13 - MINE FILL B 

2. Using a conversation factor of 1.485 tons per cubic yard of soil, calculate the weight of soil to be 
excavated. 

3. Calculate the required backfill volume required for restoration 

DRAWING NUMBER: lMWP Figures 3-1, 
3-2, 3-3, 3-4. and 3-5 

APPROVED BY' DATE: 

BASED ON' 
Limits of Excavation Drawings 

REFERENCES: 

BY: TWS 

Dale: 7129108 

TtNUS (Tetra Tech NUS. Inc.), 2008. Interim Measures Work Plan SWMU 13, NSWC Crane, Crane. Indiana 

CHECKEDBY: fix 
Date: 7 / ~ q  

CALCULATIONS 

Volumes and Weights rounded to the nearest 10. 

1) Base Excavation Volumes 

1A) Buildinq 166 Surface Soil 

The area identified in Figure 3-1 southwest of Building 166 requires excavation to a depth of 2 feet. Based on 
in-place analytical data the concentrations of PCBs in this area do not exceed 50 mglkg and therefore is not 
considered TSCA regulated soil. 

Area of surface Excavation = 2,950 sf 
Depth of Excavation = 2 ft 

Volume of Excavation = 5,900 cf 
Volume of Excavation = 220 cy 



TETRA TECH NUS. INC. CALCULATION SHEET PAGE 2 OF 6 

1B) Buildinq 171 Surface Soil 

CLIENT: NAVAL SURFACE WARFARE CENTER, 
CRANE 

The area identified in Figure 3-1 southwest of Building 166 requires excavation lo a depth ol  2 leet. Based on 
in-place analytical data the concentrations of PCBs in a portion of this excavalion area exceed 50 mg/kg and 
therelore must be handled separately and disposed of as TSCA regulated soil. 

JOB NUMBER: 
112GO0352-14.25OA 

Total Area of Surface Soil Excavation = 17,320 sf 
Depth of Excavation = 2 I t  

Volume ol  Excavation = 34.640 cf 
Volume ol  Excavation = 1.280 cy 

Area Where PCB concentrations Exceed 50 mg/kg = 5,230 sf 
Depth ol Excavation = 2 I t  

Volume of TSCA regulated Soil = 10.460 cf 
Volume of TSCA regulated Soil = 390 cy  

SUBJECT: 
SWMU 13 - MINE FILL B 

Volume of Non-TSCA regulated Soil = 890 cy  

1C) Drainaqe Channel Sediments 

DRAWING NUMBER: IMWP Figures 3-1, 
3-2, 3-3, 3-4, and 3-5 

APPROVED BY: DATE: 

BASED ON: 
Limits of Excavation Drawings 

The drainage channels idenlified in Figure 3-1 requires excavation lo a depth ol  2 feet. Based on in-place 
analytical data the concentrations of PCBs in the drainage channels do not exceed 50 mgikg and therefore are 
not considered TSCA regulated soils. 

BY: TWS 

Date 7/29/08 

Based on field measurements the average area per foot of excavation within the drainage channels is 23 
square feet per linear foot. Therefore, the area of excavation within the drainage channels equals the average 
area per foot times the length of channels to be excavated. 

CHECKEDBY: 761 
Date: 711. 

Average Area per foot of Excavation = 23 sf 
Length of Channel Excavation = 470 I t  

Area of surface Excavation = 10,810 sf 
Depth of Excavation = 2 ft 

Volume of Excavation - 21,620 cf 
Volume of Excavation = 800 cy 

In addition to the excavation within the channel itself, a 5 foot wide over-flow area on each side of the 
excavated channels will also be excavated to a depth of 1 foot. 

Area of Over-Flow Excavation per foot of Channel Excavation = 10 sf 
Length of Channel Excavation = 470 It 

Area ol  surface Excavation = 4,700 sf 
Depth ol  Excavation = 1 ft 

Volume of Excavation = 4,700 cf 
Volume ol  Excavation = 170 cy 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 3 OF 6 

Total Sediment Volume Removed f rom Channels = 970 cy 

CLIENT: NAVAL SURFACE WARFARE CENTER, 
CRANE 

ID)  Culvert Cleanina Sediment 

JOE NUMBER: 
112G00352-1 4.250A 

During the removal of sediment lrom the channels sediment will also pressure washed from the culverts that 
are within the limits of the channel excavation. Based on field observations these channels are relatively clean 
and no measurement of sediment quantity was taken from the culverts. Based on PCB concentrations wilhin 
the channel sediments il is assumed that the sediment within the culverts is also non-TSCA regulated. 

Estimated Culvert Sediment Volume = 2.5 cy 

SUBJECT: SWMU 13 -MINE FILL B 

1E) Sediment Piles Removal 

Two piles of sediment are located within the conveyance t ~ ~ n n n l  located between buildings 171 and 169. Filed 
measurements indicate that there is approximately 8 cubic yards of sediment within these piles. Based on 
analytical data from these piles, the PCB concentrations do not exceed 50 mglkg. Therefore, the sediment is 
not considered TSCA regulated soil. 

DRAWING NUMBER. lMWP Figures 3-1, 
3-2, 3-3, 3-4, and 3-5 

APPROVED BY: DATE: 

BASED ON: 
Limits of Excavation Drawings 

Sediment Pile Volume = 8 CY 

BY: TWS 

Da!e: 7/29/08 

IF )  Sump Sediment 

CHECKEDBY: p q  
Date: 712 P 

The sump located northwest of Building 171 contains sediment that requires removal. Filed measurements 
were taken from the sump and the average depth of sediment was recorded. Based on analytical data from 
the sump sediment, PCB concentrations do not exceed 50 mglkg. Therefore, the sediment is not considered 
TSCA regulated soil. 

Approximate length of Sump = 20 ft 
Approximate Width ol  Sump = 10 ft 

Area of Sump Bottom = 200 sf 
Depth of Sediment = 3 f t  

Volume of Sediment in Sump = 600 cf 
Volume of Sediment in Sump = 20 cy 

1G) Trench Drain Sediments 

The trench drains located around Building 171 will be cleaned and sediment will be removed Iron1 the lrench 
drains. Based on lield observations there is not a large amount of sediment within the trenches but the 
manhole located adjacent to the sump contains a substantial amount of sediment. Based on analytical data 
collected from the trench drains, PCB concentrations are less than 50 mglkg. Therefore the sediment within 
the trench drains is not TSCA regulated soil. 

Estimated Volume of Sediment in Trench Drain System = 5 CY 
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SUMMARY OF IMWP SOIL AND SEDIMENT BASE EXCAVATION VOLUMES 

CLIENT: NAVAL SURFACE WARFARE CENTER, 
CRANE 

Total Volume of Soil and Sediment Removed from SWMU 13 = 2,510 cy  

JOB NUMBER: 
112GOO352-14.25OA 

Total Volume of TSCA Regulated Soil and Sediment = 390 cy  
Total Weight of TSCA Regulated Soil and Sediment = 580 ton 

Total Volume of Non-TSCA Regulated Soil and Sediment = 2,120 cy  
Total Weight of Nan-TSCA Regulated Soil and Sediment = 3,150 ton 

SUBJECT: 
SWMU 1 3 -  MINE FILL B 

2 )  Optional Excavations 

2A) Option 1 Excavation Volumes 

DRAWING NUMBER: IMWP Figures 3-1. 
3-2, 3-3, 3-4, and 3-5 - 

APPROVED BY: DATE: 

BASED ON: 
Limits of Excavation Drawings 

Option 1 includes the excavation of subsurface so~ls wilh PCB concentrations that exceed 25 mgikg. If this 
option is executed the subsurlace so11 removed will be lrom a depth interval of 2 to 4 feet below ground surface 
(vertical sidewalls are assumed for this excavation). Based on in-place analytical data the subsurface soil near 
Building 171 contains PCBs at concentrations greater than 50 mgikg and will be handled as TSCA regulated 
soil, the subsurface soil near building 166 contains PCB concentrations that are less than 50 mglkg and is not 
considered TSCA regulated soil. 

BY: TWS 

Date: 7/29/08 

Area of Option 1 Excavation (Bldg 171) = 4 0 0  sf 
Depth of Excavalion (Bldg 171) = 2 ft  

Additional Option 1 Volume (TASC Soil Bldg 171) = 800 cl 
Additional Option 1 Volume (TASC Soil Bldg 171) = 30 cy  
Additional Option 1 Weight (TASC Soil Bldg 171) = 40 ton 

CHECKEDBY: m3 
Date: 7 /19  

Area of Opt~on 1 Excavation (Bldg 166) = 375 sf 
Depth of Excavation (Rldg 166) = 2 ft 

Additional Option 1 Volume (Non-TASC Soil Bldg 166) = 750 cf 
Additional Option 1 Volume (Non-TASC Soil  Bldg 166) = 30 cy 
Additional Option 1 Weight (Non-TASC Soil Bldg 166) = 40 ton  

28) Option 2 Excavation Volumes 

Option 2 includes the excavation of subsurlace soils with PCB concentrations that exceed 1 mgikg. If this 
option is executed the subsurface soil removed will be from a depth interval of 2 to 4 feet below ground surface 
(vertical sidewalls are assumed for this excavation). Based on in-place analytical data the subsurface soil near 
Building 171 contains PCBs at concentrations greater than 50 mglkg and will be handled as TSCA regulated 
soil, the subsurface soil near building 166 contains PCB concentrations that are less than 50 mglkg and is not 
considered TSCA regulated soil. 
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Area of Option 2 Excavation (Bldg 171) = 900 sf 
Depth of Excavation (Bldg 171) = 2 I t  

Additional Option 2 Volume (TASC Soil Bldg 171) = 1800 cf 
Additional Option 2 Volume (TASC Soil Bldg 171) = 70 cy 
Additional Option 2 Weight (TASC Soil Bldg 171) = 100 ton 

CLIENT: NAVAL SURFACE WARFARE CENTER, 
CRANE 

Area of Option 2 Excavation (Bldg 166) = 375 sf 
Depth of Excavation (Bldg 166) = 2 ft 

Additional Option 2 Volume (Non-TASC Soil Bldg 166) = 750 cf 
Additional Option 2 Volume (Non-TASC Soil Bldg 166) = 30 cy 
Additional Option 2 Weight (Non-TASC Soil Bldg 166) = 40 ton 

JOB NUMBER: 
112G00352-14.250A 

Area of Option 2 Excavation (Channel) = 4320 sf 
Depth of Excavation (Bldg 166) = 2 ft 

Additional Option 2 Volume (Non-TASC Soil Channel) = 8640 cf 
Additional Option 2 Volume (Non-TASC Soil Channel) = 320 cy 
Additional Option 2 Weight (Non-TASC Soil Channel) = 480 ton  

3) Restoration 

SUB.lECT. 
SWMU 13 - MINE FILL B 

Following the removal of contaminated soils lrom the SWMU 13 area the excavation areas will be backfilled to 
re-establish existing grades. Excavations will be backfilled with common fill and topsoil. Common fill will be 
used lo backfill the excavations to a depth that is 6 inches below final grade and 6 inches of topsoil will be used 
to establish final grade. 

3A) Base Line Restoration 

DRAWING NUMBER: lMWP Figures 3-1, 
3-2, 3-3, 3-4, and 3-5 

APPROVED BY: DATE: 

BASED ON: Limits ol Excavation Drawings 

Total Volume Excavated = 2.510 cy 

BY: TWS 

Date: 7129108 

Total Excavation Area = 35,780 sf 
Thickness of Topsoil = 0.5 f t  

Volume of Topsoil = 17,890 cf 
Volume of Topsoil = 660 cy 

CHECKEDBY: TS7?. 
Date: 7 / ~ ?  

Volume of Common Fill Needed = 1,850 cy  

381 O ~ t i o n  1 Restoration 

Total Volume Excavated = 2,570 cy 

Volume of Topsoil = 660 cy 
Volume of Common Fill Needed = 1,910 cy 
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38)  Option 2 Restoration 

CLIENT: NAVAL SURFACE WARFARE CENTER, 
CRANE 

Total Volume Excavated = 2,930 cy 

JOB NUMBER 
112G00352-14.250A 

Volume of Topsoil = 660 cy 
Volume of Common Fill Needed = 2,270 cy 

SUBJECT. 
SWMU 13 - MINE FILL B 

DRAWING NIJMBER: IMWP Figures 3-1, 
3-2.3-3, 3-4, and 3-5 

APPROVED BY: DATE: 

BASED ON: 
Limits of Excavation Drawings 

BY: TWS 

Date: 7129108 

CHECKEDBY: Tgq 
Date: 7/2q 
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SUPPLEMENTAL SPECIFICATIONS 
INTERIM MEASURES WORK PLAN 

SWMU 13 - MINE FILL B 
NSWC CRANE 

CRANE, INDIANA 

EMAC Contractor Requirements 

The Environmental Multiple Award Contract (EMAC) contractor will be responsible for performing the 
following work: 

1. Attend pre-IMWP implementation conference. 
2. Submit documentation in accordance with the EMAC 'Basic Contract' 30 days prior to beginning 

work to allow the Navy sufficient time to review and comment. The EMAC contractor will then 
incorporate Navy comments into the documents. These documents include the following: 

Work Plan 
o Excavation and Handling Plan 
o HazardousANaste Management Plan 
o Environmental Protection Plan 
o Erosion and Sediment Control Plan 
o Stormwater Pollution Prevention Plan 
o Transportation and Disposal Plan 

Site Specific Health and Safety Plan (SSHSP) and Activity Hazard Analysis 
Project Quality Control Plan (QCP) 

3. Acquire Facility-specific permits, including but not limited to the following: 
Safety 8 Building Availability Permit (ESO 8020111) 
Digging Permit (NWSCC 1100013) 
Flame ToolIHot Work Permit (NWSCC 11 320) 
Hazards of Electromagnetic Radiation to Ordnance (HERO) (approval for portable 
radios) 

4. Mobilize required equipment and personnel to excavate the indicated contaminated surface soil 
and sediments. 

5. Construct and maintain the required erosion and sediment control devices for the duration of the 
project. 

6. Construct required support facilities including, but not limited to, temporary gravel construction 
entrance, temporary access trails, dewatering pad, decontamination pad(s), and material storage 
areas. 

7. Excavate, transport, and dispose PCB-contaminated surface soils and sediments. 
8. Restore surface soil excavation area to meet surrounding grades. 
9. Restore drainage channels and streams to pre-construction conditions and alignment. 
10. Remove all temporary support facilities, leaving perimeter erosion and sediment controls in place 

until revegetation is complete and as instructed by the Navy. 
11. Restore areas used for temporary support facilities (regrading and revegetation). 
12. Demobilize equipment and personnel. 

In addition to the QC submittals and Safety and Health submittals required by the NSWC Crane 
Contractor's Operations Manual and the Basic Contract, the €MAC contractor shall submit the following 
to the Navy: 

Field work reports in accordance with Part 6.4 Section C of the Basic Contract. . Contractor 40 CFR 1910.120 Employee Training Certificates for all Contractor 
employees scheduled to be on-site. . Erosion and Sediment Control installation and inspection logs. 
Copies of NSWC Crane specific permits. . Certilication and sampling results for backfill material and topsoil. A minimum of one 
sample per borrow source is required. 
Waste transportation subcontractor name, address, contact name, telephone number, 
and USDOT number. 



Hazardous waste disposal facility name, address, contact name, telephone number, 
and USEPA and State identification numbers, i f  required. 
Solid waste disposal facility name, address, contact name, telephone number, USEPA 
and State identification numbers. 
Copies of TreatmentiDisposal Facility Permits. 
Waste profiles, complete waste characterization results, and any waste disposal 
facility pre-approval or approval documentation. 
Work Site Decontamination Certificates (verification that all vehicles equipment and 
containers were properly decontaminated prior to leaving the work site). 
Disposal Site Decontamination Certificates (verification that vehicles and containers 
were decontaminated prior to leaving the disposal facility). 
Shipment Manilests (manifests and other documents required to ship waste). 
Delivery Certificates (verification that waste was received at identified waste disposal 
facility). 
Treatment and Disposal Certilicates (verification that waste was successfully received 
and disposed). 
Decontamination Log. 

The EMAC contractor-provided information will be compiled in the Construction Completion Report and 
the project CTO Closure Report to be prepared by the Navy. The EMAC contractor shall provide the 
Navy, or their representative, all documentation within 30 days of Demobilization from the Site. 

Supplemental Specifications 

In addition to the performance specifications presented in the NSWC Crane Contractor's Operation 
Manual and in the Basic Contract, the EMAC contractor shall perform the activities in accordance with the 
supplemental specifications provided below. 

General Requirements 

The EMAC contractor is advised that this project is subject to Federal, State, and local regulatory agency 
inspections and review for compliance with environmental laws and regulations. The EMAC contractor 
shall fully cooperate with any representative from any Federal, State, or local regulatory agency who may 
visit the job site and shall provide immediate notification to the Officer in Charge of Construction (OICC), 
who shall accompany them on any subsequent site inspections. The EMAC contractor shall complete, 
maintain, and make available to the OICC, Facility, or regulatory agency personnel all documentation 
relating to environmental compliance under applicable Federal, State, and local laws and regulations. 
The EMAC contractor shall immediately notify the OICC if a Notice of Violation, Notice of Deficiency, or 
similar regulatory notice is issued to the EMAC contractor. 

The EMAC contractor shall be responsible for all damages to persons or property resulting from EMAC 
contractor fault or negligence as well as for the payment of any civil fines or penalties which may be 
assessed by any Federal, State, or local regulatory agency as a result of the EMAC contractor's or any 
subcontractor's violation of an applicable Federal, State, or local environmental law or regulation. Should 
a Notice of Violation, Notice of Noncompliance, Notice of Deficiency, or similar regulatory agency notice 
be issued to the Government or Facility ownerloperator on account of the actions or inactions ol the 
EMAC contractor or one if its subcontractors in the performance of work under this contract, the EMAC 
contractor shall fully cooperate with the Government in defending against regulatory assessment of any 
civil fines or penalties arising out of such actions or inactions. 

After approval of the EMAC contractor's Work Plan and before commencement of work the EMAC 
contractor shall submit to the OICC the required certifications. As requested by the OICC, the Navy 
Representative for this project may review and provide surveillance for the OICC to determine if EMAC 
contractor's submittals comply with the contract requirements. 

The EMAC contractor shall be required to commence work on the approved EMAC contractor's Work 
Plan within 5 calendar days after receiving the notice to proceed and to prosecute the work diligently after 
receiving the notice to proceed. 



NSWC Crane will remain in operation during the entire construction period. The EMAC contractor shall 
schedule the work as to cause the least amount of interference with the Facility. Work schedules shall be 
subject to the approval of the OICC. Permission to interrupt Facility road services shall be requested in 
writing a minimum of 15 calendar days prior to the desired date of interruption. The OICC shall be 
notified 48 hours prior to starting excavation activities. 

Regular work hours shall consist of an 8-112 hour daily period established by the OICC, Monday through 
Friday, excluding Government holidays. The EMAC contractor should assume an 8-1R hour daily period. 
Working outside of the 8-112 hour daily period will require approval by the OICC. Work hours shall be 
established during the pre-IMWP implementation conference. 

On-site storage, laydown, material handling, and decontamination activities shall be limited to areas 
approved by the OICC. 

During the progress of construction activities, the work area and adjacent areas shall be kept clean and 
free of rubbish, surplus materials, and unneeded construction equipment. No material or debris shall be 
allowed to flow or wash into watercourses, ditches, gutters, drains, or pipes. Upon completion of the 
work, the EMAC contractor shall sweep paved areas and rake clean landscaped areas, and remove 
waste and surplus materials, rubbish, and construction facilities from the site. 

Work Restrictions 

EMAC contractor personnel employed at the Facility shall become familiar with and obey Facility 
regulations and keep within the limits of the work and avenues of ingress and egress as directed. 
Personnel shall not enter any restricted areas unless required to do so and until cleared for such entry. 
The EMAC contractor's equipment shall be clearly marked for identification. 

The EMAC contractor shall indicate on the construction schedule any activity that could potentially 
interrupt Facility operations. The EMAC contractor shall notify the OICC in writing 15 calendar days prior 
to the required interruption. 

Facilities and Services 

Provide utility permits in accordance with Part 4.13 Section C of the Basic Contract 

NSWC Crane shall make all reasonably required amounts of utilities available to the EMAC Contractor 
from existing outlets and supplies, as indicated. The amount of each utility service consumed shall be 
charged to or paid for by the EMAC Contractor at the prevailing rates charged to NSWC Crane or shall be 
furnished at no charge as indicated. The EMAC Contractor shall carefully conserve a ry  utilities furnished 
without charge. 

The point at which NSWC Crane will deliver such utilities or services and the quantity available will be 
identified by NSWC Crane. 

The EMAC Contractor, at its expense and in a workmanlike manner satisfactory to the Contracting 
Officer, shall install and maintain all necessary temporary connections and distribution lines, and all 
meters required to measure the amount of each utility used for the purpose of determining charges. 
Before final acceptance of the work by the Government, the EMAC Contractor shall remove all the 
temporary connections, distribution lines, meters, and associated paraphernalia. 

Electric - Electrical power available, primary voltage is 12400 volt 3 phase, 3 wire, 60 cycle AC. 
Secondary voltages may be 1201208 or 1201240 volts.] Final taps and tie-ins to the NSWC Crane utility 
grid will be made by NSWC Crane electric shop. 

Potable Water - Potable water is not available. EMAC Contractor shall provide potable water for use by 
all personnel. 



Water - Reasonable quantities of water are available to the EMAC contractor at no charge. Provide 
backflow preventor devices on connections to potable water supplies. Under no circumstances will taps 
to NSWC Crane fire hydrants be allowed for obtaining water. Contactthe OlCC for available polable 
water supply locations. 

Telephone -Telephone service is not available 

Sanitary Facilities - Provide temporary sanitary facilities for use by all personnel in accordance with Part 
3.10 Section C of the Basic Contract. 

Municipal Waste - Municipal waste storage and disposal is not available. 

Sewer - Water resulting from personnel and equipment decontamination, excavation dewatering, and 
water from materials handling pad may be discharged to the NSWC Crane sanitary sewer system, subject 
to approval of the NSWC Crane based on characterization samples of water to be discharged. 

Site Personnel Qualifications 

Site Superintendent - The EMAC contractor shall designate a Site Superintendent who shall have 
responsibility and authority to direct work performed. The Site Superintendent shall be responsible for the 
management and execution of all site activities in accordance with the IMWP, approved EMAC 
contractor's Work Plan, and all Federal, State, and local laws and regulations. The Site Superintendent 
may acl in the dual role as the Project Quality Control Manager or Site Health and Safety Specialist 
(SHSS). The Site Superintendent shall have, as a minimum, the following qualifications: 

A minimum of six years site superintendent experience. 
A minimum of three years experience on hazardous, toxic and radioactive waste (HTRW) 
projects. 
Familiar with the requirements of the U.S. Army Corps of Engineers Safety - Safety and Health 
Requirements (EM 385-1-1). . Experience in the areas of hazard identification and safety compliance. 

Projecl Quality Control Manager - The EMAC contractor shall designate a Project Quality Control (QC) 
Manager who shall assist and represent the QC Program Manager in continued implementation and 
enforcement of the approved Project QC Plan. The QC Program Manager or Project QC Manager shall 
be physically present at the project site whenever work is in progress. The Project QC Manager may be 
dual hatted with the SHSS if qualified. The Project QC Manager shall have, as a minimum, the following 
qualifications: 

A minimum two years experience as a Project QC Manager. . A minimum of ten years combined experience in the following positions: project superintendent, 
QC manager, project manager, project engineer or construction manager on similar size and type 
of construction contracts which Included the major trades that are part of this IM. 
Alternatively, the above len year combined experience requirement may be satisfied by providing 
a professional engineer registered in the State of Indiana having at least iwo years experience as 
a Project QC Manager. 
Familiar with the requirements of the U.S. Army Corps of Engineers Safety - Safety and Health 
Requirements (EM 385-1-1). . Experience in the areas of hazard identification and safety compliance. 

Site Health and Safety Specialist - The EMAC contractor shall designate a Site Health and Safety 
Specialist (SHSS) who shall assist and represent the EMAC contractor's Health and Safety (HIS) 
Manager in continued implementation and enforcement of the approved Site Health and Safety Plan 
(SSHSP). The SHSS shall have the on-site responsibility and authority to modify and stop work, or 
remove personnel from the site if working conditions change which may affect on-site and off-site health 
and safety. The SHSS shall be physically present at the project site at all times. The SHSS may be dual 
hatted with the Project QC Manager. The SHSS shall have, as a minimum, the following qualifications: 

A minimum of five years safety work on similar projects. 
30-hour OSHA construction safety class or equivalent within the last five years. 
An average of at least 24 hours of formal safety training each year for the last five years. 



Competent person status for at least the following: 
o excavation, 
o health hazard recognition, evaluation and control of chemical, physical and biological 

agents, and 
o personal protective equipment and clothing to include selection, use and maintenance. 

First aid and cardiopulmonary resuscitation (CPR) qualified. 

Quality Control 

Approval of the QC Plan is required prior to the start of construction. The OICC reserves the right to 
require changes in the QC Plan and operations as necessary to ensure the specified quality of work. The 
Contracting Officer reserves the right to interview the QC Manager at any time in order to verify hislher 
submitted qualifications. 

The OICC shall be notified, in writing, of any proposed changes to the QC Plan, at a minimum of seven 
calendar days prior to the implementation of the proposed change. Proposed changes must be approved 
by the OICC. 

Combined Contractor Production Report/Contractor Quality Control Report (CPRICQCR) is required for 
each day that work is performed. CPRICQCRs are to be prepared, signed, and dated by the Project QC 
Manager. 

Safety and Occu~ational Health Requirements 

The SHSS and EMAC contractor representatives who have a responsibility or significant role in accident 
prevention shall attend the pre-IMWP implementation conference. The purpose of the conference is for 
the EMAC contractor and the OICC to become acquainted and explain the functions and operating 
procedures of their respective organizations and to reach mutual understanding relative to the 
administration of the overall project before the initiation of work. The EMAC contractor shall discuss the 
details of the work identified in the approved EMAC contractor's Work Plan and discuss which 
construction phases will require significant or additional activity hazard analysis. In addition, a schedule 
for the preparation, submittal, review, and acceptance of additional hazard analysis shall be established 
to preclude project delays. Lastly, deficiencies in the submitted accident prevention report will be brought 
to the attention of the EMAC contractor at the conference. The EMAC contractor shall revise the plan to 
correct deficiencies and resubmit the plan for acceptance. 

New employees (prime or subcontractor) will be informed of specific site hazards before they begin work. 
Documentation of this orientation shall be kept on file at the project site. 

If unforeseen materials hazardous to human health are encountered during operations, that portion of the 
work shall be stopped and the OICC shall be notified immediately. Within 14 days, !he Navy will 
determine if the material is hazardous. If the material is not hazardous or poses no danger, the OICC will 
direct the EMAC contractor to proceed without change. If the material is determined to be hazardous or 
to pose danger, and handling of the material is necessary to accomplish the work, the Co~tracting Officer 
will issue modifications to the proposed work. 

Equipment shall be operated by designated qualified operators. Proof of qualifications shall be kept on 
the project site for review. Manufacturer's specifications or owner's manual for the equipment shall be on 
site and reviewed for additional safety precautions or requirements. Such additional safety precautions or 
requirements shall be incorporated into the activity hazard analysis. Mechanized equipment shall be 
inspected in accordance with manufacturer's recommendations for safe operations by a competent 
person prior to being placed into use. Daily checks or tests shall be conducted and documented on 
mechanized equipment by designated competent persons. 

The competent person for excavations performed as a result of contract work shall be on-site when 
excavation work is being performed, and shall inspect and document the excavations daily prior to entry 
by workers. The competent person must evaluate all hazards, including atmospheric, that may be 
associated with the work, and shall have the resources necessary to correct hazards promptly. 



Environmental Controls 

An Erosion and Sediment Control Plan is included in the IMWP. The Erosion and Sediment Control Plan 
describes the location and description of all erosion and sediment control measures, a sequence of 
construction to be followed, graphic details of all erosion and sediment control measures to be used, and 
an approval sign-off block containing the names of the Facility and EMAC contractor contacts, whose 
signatures indicate plan acceptance/approval. 

The EMAC contractor shall strictly follow the Erosion and Sediment Control Plan and maintain all 
measures used during construction. Modifications to the Erosion and Sediment Control Plan shall be 
submitted to the OlCC and the Indiana Department of Environmental Management (IDEM) for approval. 
No modifications to the Erosion and Sediment Control Plan will be allowed until these changes have been 
approved by the OlCC and IDEM and three copies of the approved modifications have been submitted to 
the OlCC and one copy of the approved modifications have been submitted to IDEM. 

Transportation and Disposal of Contaminated Material 

The EMAC contractor shall be solely responsible for complying with all Federal, State, and local 
requirements for decontamination of vehicles, equipment, and containers and shall bear all responsibility 
and cost for any noncompliance. In addition to these requirements, the EMAC contractor shall perform 
the following: 

Visually inspect all vehicles, equipment, and containers leaving the work site for proper 
decontamination. 
Prepare and maintain a written decontamination log. 

The EMAC contractor shall be solely responsible for complying with all Federal, State, and local 
requirements for transporting contaminated materials through the applicable jurisdictions and shall bear 
all responsibility and cost for any noncompliance. In addition to these requirements, the EMAC contractor 
shall perform the following: 

lnspect and document all vehicles and containers for proper operation and covering. 
lnspect all vehicles and containers for proper markings, manifest documents, and other 
requirements for waste shipment. 

All contaminated materials removed from the site shall be disposed in a treatmentldisposal facility 
permitted to accept such material. 

The EMAC contractor shall properly dispose of investigation derived waste, personnel protective 
equipment, and miscellaneous wastes associated with implementation of the IMWP, including sampling 
and analysis that are generated by the Navy representatives. 
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I 
Practice 3.11 

Temporary Seeding - i 

Purpose * To reduce erosion and sedimentation damage by stabilizing disturbed areas where additional wok 

(Exhibit 3.11-A) (e.g., grading) is not scheduled for a period of 2 mo. to 1 yr. 
* To reduce problems associated with mud or dust from bare soil surfaces during construction. 
* To reduce sediment runoff to downstream areas. 
* To improve visual aesthetics of the construction areas. 

Exhibit 3.114. A lemporsr). reeding of whea to reduce erosion on a future home lot. 

Requirements Site and seedbed preparation: Graded and fertilizer applied. 
Plant species: Selected on the basis of quick germination, g r o v ~ l ~  and time of year to be seeded 

(see Erhibil3.11-8). 
Mulch: Clean grain maw, hay, wood fibre, ev., lo protect seedbed and encourage plant growth. 
Seeding frequeicy: As ofienk possible following dnstruction activity. Daily seeding i f  rough 

graded areas when the soil is loose and moist is usually most effective. 

Application SITE PREPARATION: 

(Erhibif 3.1 I-B) 1. Install practices needed to control erosion, sedimentation, and water runoff, such as temporary 
and permanent diversions, sediment traps or basins, silt fences, and straw bale dams (Practices 
3.21, 3.22, 3.72, 3.73, 3.74, and3.75). 

2. Grade the site as specified in the conslruction plan. 

SEEDBED PREF'ARATION: 
I. Test soil to determine its nutrient levels. (Contact your county SWCD or Cooperative Exlension 

office for assistance and soils information, including available soil testing services.) 
2. Fertilize as recommended by Lhe soil test. If testing is not done, consider applying 400-600 1bs.l 

acre of 12-12-12 analysis, or equivalent, fertilizer. 
3. Work the fertilizer into the soil 2 4  in. deep with a disk or rake operated across the slope. 

SEEDING: 
1. Select a seeding mixture and rate from Erhibil3.11-B, and plant at depth and on &aes shown. 
2. Apply seed uniformly with a drill or cultipacker-seeder or by broadcasting, and wver to the 

depth shown in Erhibrl3.11-B. 

3.11-1 



3. If drilling or broadcaaing, firm the seedbed with a roller or cultipacker. 
4. Mulch &ed areas to increase seeding success. Anchor all mulch by crimping or tackifying. 
Use of netting or erosion conlml blankets is possible, but may not be cost-effective for temool;uv 
seedings. 

U h W i  S . 1 1 8  Tempordry Sedmg Rccarmmddonr. 

Seed species* Planting depth Optimum dates*. 

9115 to 10130 
311 to4115 

Annual ryegrass 114 in. 311 to511 
811 to 911 

German millet 40 lbs. I to2 in. 511 to 611 
Sudangrass 35 lbs. 1 to2in. 511 to 7/30 

Pcrrnnislsprciesmay be used sratrmpavyoow, -LIIy i rk  . renPbeKdrd  w i l l m i n  idle for 
mrrlbul*,w(R.aict3.l2J 

** S d i  dm. wi&ths+umdatp inrrsavrths sh-orrcrdingfdlw. 

Maintenance ' Inspect periodically after planting lo see that vegetative stands are adequately established; r e - d  
if necessary. 

* Check for erosion damagc after storm even& and repair; resed and mulch if necessary. 
Topdress fall seeded wheat or rye seedings with 50 lbslacre of nitrogen in February or March if 
nitrogen ddciency is apparent. (Erhibit 3.11-B-shows only wheatlrye fall seeded.) 

Common Fertilizer not incorporated at least 2 in. deep-may be lost in w f f  of remain concentlated near 
concern the surface to inhibit germioation. 

Mulch rate inadequate--resulls in poorgemination and failure. 
Seeding uneven or rate too low-resnh in patchy growth and erosion. 



Practice 3.12 
Permanent - Seeding ---I 

Purposes To reduce erosion and sedimentation damage by sIabilizing exposed areas where additional work 
m i b i t  3.12-A) (e.g.. grading) is not scheduled for a period of more lhan a year or areas where final grading har 

been completed. 
+ To reduce problems associated with mud or dust from bare soil surfaces during consuuaion. 
+ T o  reduce sediment m o f f  to downstream areas. 
T o  improve the visual aesthetics of the consmaion area. 

Exhibi 3.124. A road rightaf-way (lelt) newly p e m e n t  reeded and mulched and (right) 6 mo. later. 

Requirements Site and seedbed preparation: Graded, and lime and fertilizer applied. 
Plant species: Selected on the basis of soil lype, soil pH, region of the state, time of year, and plan- 

ned use of the area to be seeded (see Exhibit 3.12-C). 
Mulcb: Clean grain straw, hay, wccd fibre, etc., lo protect seedbwl and encourage plant growth. 

The mulch may need to be anchored lo reduce removal by wind or water, or erosion control 
blankets may be considered. 

Application Permanently seed all final grade areas (e.g., landscape berms, drainage s w J n ,  erosion conuol 
fixhihits 3 . 1 2 - ~  structures, ek.) as each is completed and all areas where additional work is not scheduled for a peri- - ~ - -  -, 

C, and D) ad of more than a year. 

SlTE PREPARATION: 
I. Install practices needed to control erosion, sedimentation, and runoff prior to seeding. These in- 

clude temporary and permanent diversions, sediment traps and basins, silt fences, and straw bale 
dams (Practices 3.21, 3.22.3.72.3.73, 3.74, and 3.75). 

2. Grade the site and fill in depressions that can collect water. 
3. Add topsoil to achieve needed depth for establishnient of vegetation (Practice 3.02). 

SEEDBED PREPARATION: 
1. Test soil to determine pH and nutrient levels. (Cnntacl your county SWCD or Cooperative Ex- 

tension office for assistance and soils information, including available testing senices.) 
2. ll soil pH is unsuilable for the species to be seeded, apply lime according to test recommenda- 

tions. 



3. Penilize as recommended by the soil test. If testing was not done, consider applying 400600 
Ibs.1ane of 12-12-12 analysis, or equivalent fertilizer. 

4. Till the soil lo oblain a unifonn seedbed, working the fertilizer and limc into the soil 2-4 in. deep 
with a disk or rake operated a o s s  the slope (Erhibit 3.12-B). 

SEEDING: 
Oplimum seeding dates are Mar. I-May 10 and Aug 10-Sept 30. Permanent seeding done behveen 
May 10 and Aug. 10 may need to be irrigated. As an alternative, use temporary seedmg practice 
3.11) until the preferred date for permanent seeding. 
1. Select a seeding mixnue and rate from Erhibit 3.12-C, based on site conditioos, soil pH, in- 

tended land use, and expected level of maintenance. 
2. Apply seed uniformly with a drill or cultipacker-seeder (Erhibit3. 12-D) or by broadcasting, and 

cover to a depth of 114-112 in. 
3. If drilling or broadcasting, firm the seedbed wilh a roller or mltipacker. 
4. Mulch all seded areas practice 3.15). Consider using erosion control blankets on sloping arms 

(F'ractice 3.17). (NOTE: If seeding is done wilh a hydroseeder, fertilizer and mulch can be a p  
plied with the seal in a slurry mixture.) 

I 
Exhibll3.128. Prepuing the seedbed wlh a combinatim mto.iiller and cubipacker. 

Exhibit 3.122. Permanent Seeding Recmndalions. 

This table provides several seeding options. Additional seed species andmixtures are 
available commercially When selecting a mixture, consider site conditions. includ- 
ing soil properties (e.g., soilpf! and drainage), slope aspect and the tolerance oJ 
each species to shade and dmughliness. 

Seed specie3 and mixtures Rate per acre Optimum soil pH 
- 

OPEN AND DISTURBED AREAS (REMAINNG IDLE MORE THAN 1 YR) 
1. Perennial ryegrass 35 to 50 lbs. 5.6 to 7.0 

+white or ladino clover* 1 to 2 lbs. 
2. Kentucky bluegrass 20 lbs. 5.5 to 7.5 

+ smooth bromegrass 10 lbs. 
+ switchgrass 3 Ibs. 
+ timothy 4 lbs. 
+perennial ryegrass 10 lbs. 
+ white or ladino clover* 1 to 2 Ibs. 



Seed species aud mixtures Rate per acre Optimum soil pH 

3. Perennial ryegrass 15 to 30 ibs. 5.6 to 7.0 
+ tall fescue" 15 to 30 lbs. 

4. Tall fescue*. 35 to 50 lbs. 5.5 to 7.5 
+ ladino or while clover* I to 2 lbs. 

STEEP BANKS AND CUTS, LOW MAINTENANCE AREAS (NOT MOWED) 
1. Smooth bromegrass 25 to 35 lbs. 5.5 lo  7.5 

+ red clover* 10 to 20 lbs. 
2. Tall fescue" 35 to 50 lbs. 5.5 lo 7.5 

+ white or ladino cloverb 1 to 2 lbs. 
3. Tall fescue" 35 to SO Ibs. 5.5 to 7.5 

+ red clover* 10 to 20 lbs. 
(Recommended north ofUS 40) 

4. Orchardgrass 20 to 30 lbs. 5.6 to 7.0 
+ red clover* 10 to 20 lbs. 
+ ladino clover* 1 to 2 lbs. 

5. Crownvetch* 10 to 12 lbs. 5.6 to 7.0 
+ lall fescue" 20 to 30 lbs. 
(Recomn~ended wulh of US 40) 

LAWNS AND HIGH MAINTENANCE AREAS 
1. Bluegrass 105 to 140 lbs. 5.5 to 7.0 
2. Perennial ryegrass (turf-type) 45 to 60 lbs. 5.6 to 7.0 

+bluegrass 70 to 90 lbs. 
3. Tall fescue (turf-type)** 130 to 170 lbs. 5.6 to 7.5 

+bluegrass 20 to 30 lbs. 

CHANNELS AND AREAS OF CONCENRA'IED FLOW 
1. Perennial ryegrass 100 to 150 lbs. 5.6 to 7.0 

+ white or ladino clover* I to 2 lbs. 
2. Kenlucky bluegrass 20 lbs. 5.5 to 7.5 

+ smooth bromegrass 10 lbs. 
+ switchgrass 3 lbs. 
+timothy 4 lbs. 
+ perennial ryegrass 10 lbs. 
+ white or ladino clover* 1 to 2 lbs. 

3. Tall fescue** 100 to 150 lbs. 5.5 to 7.5 
+ ladino or white cloverb 1 to 2 lbs. 

4. Tall fescue*' 100 to 150 lbs. 5.5 to 7.5 
+ Perennial ryegrass I5 lo 20 lbs. 
+ Kentucky bluegrass 15 to 20 Ibs. 

For best mullr: (a) legume zed rbovld be i m o l l a l 4  @) aeedig mi- m i r i n g  lsgumsrrhovld pref- 
erably bc spring-- although tk - m y  bc fill-wcdd x d  lhc legume bortlsrded (Ranice 3.13); and 
(c) ltlcpurns are fall-recdcb do w, in m l v  fall. .. - 

*.Tall fsrvs provides littlecow fa. and may be lods lo. =me specips of wildlife. Thc IDNR rsw- 
the need f a  addili~ml resear& on aIImdiv~(  10 l2II  f e w ,  such = buffalo- orchard-- smooth bmme- - and w i t c h - p s .  This rcrrush in mjundion with d e m o m i a n  m, should f a u  on erosion control 
chvaclcrisliq wildlife loxicity, orrfdurability, and d r o u g h l r e s ~ c s .  

NOTE: An oaf or wheat companion or nurse crop may be used with any of Lhe above 
permanent seeding mixtures. If so, it is best to seed during the fall seeding period, es- 
pecially afler Sepl. IS, andol the following roles: surinz 001s--I/4 lo 314 bbu./acre; 
w - n o  more than I / 2  bu./acre. 



Exhibit 3.11D. A cultlpacker-seeder. 

Maintenance Inspect periodically, especially after storm events, until the stand is successfully established. 
(Characteristics of a successful stand include: vigorous dark green or bluish-green seedlings; uni- 
fonn density with nurse plants, legumes, and grasses well inler-mixed; green leaves; and the per- 
ennials remaining green throughout the summer, at least at the plant base.) 
Plan to add fertilizer the following growing season according to soil test recommendations. 
Repair damaged, bare, or sparse a rea  by filling any gullies, re-fertilizing, over- or re-seeding, and 
mulching. 
If plant wver is sparse or patchy, review the plant materials chosen, soil fertility, moisture condi- 
tion, and mulching; then repair the a€Fected area eilher by over-seeding or by re-seeding and 
mulching after re-preparing the seedbed. 
If vegetation fails to grow, consider soil testing to determine acidity or nutrient deficiency prob- 
lems. (Contact y w G ~ ~ ~  or Cooperalive ~ k e n s i o n  office for assistance.) 
If additional fertilization is needed to get a satisfactory stand, do so according to soil test recom- 
mendations. 

Common hsuficient topsoil o r  inadequately tilled, limed, audlor k r t i l i d  seedbed-results in poor es- 
concerns tablishment of vegetation. 

Unsuitable species or  seeding mixture--results in poor establishment of vegetation. 
Nurse crop rate too high in tbe mixture--results in competition with the perennials. 
Seeding done at the wrox~g time of year-results in poor establishntofvegetation, also plant 

hardiness is sigrufiantly decreased. 
Mulch rate inadequate--results in poor germinationand bilure. 



- 
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Practice 3.13 

-. - 
Dormant and Frost Seeding 

- .- -- - 

Dormant see& is a temporary or permanent seeding application at a time when soil temperatures 
are t w  low for germination to occur (less than 50°F) Frost seeding is a temporary or permanent 
seeding application in early spring when soils are in the freeze-thaw stage. (TIUS practice can be 
used to repair or enbance areas having thin or declining cover or to re-vegetate an area.) 

Purposes To provide early germination and soil stabilization in the spring 
(Erhibit 3.13-A) * To reduce sediment runoff lo downstream areas. 

* To improve the visual aeslhetics of lhe construction area 
* To repair previous scedings. 

Elhiba 3.t3-A use ol dormanl seeding could have reduced excessive early spring erosion on this r ~ e .  

Requirements Site and seedbed preparation: Graded as needed, and lime and fertilizer applied. 
Plant species: Selected on the basis of soil type, adaptability to the region, and planned use of the 

area (see Erhibils 3.13-8 and 3.13-C). 

Application SITE PREPARATION: 
(Exhibits 3.13-8 1. Grade the area to be seeded. 

and C) 2. Install needed erosionlwater runoff control praclices, such as temporary or permanent diversions, 
sediment basins, silt fences, or straw bale dams (Praclices 3.21, 3.22, 3.72, 3.74, or 3.75). 

FOR DO- SEEDING: 
Site and seedbed preparation and mulching can be done months ahead of actual seeding; or if the 

existing ground cover is adequate, seeding can be done directly into it. 
Seeding dates: Dec. I-Feb. 28 ( n o d  of U.S. 40), Dec. LO-Jan. 15 (south of U.S. 40). 
I. Broadcart fertilizer as recommended by a soil test; or if testing was not done, consider applying 

400600 1bs.lacre 01 12-12-12 analysis, or equivalent, fertilizer. 
2. Apply mulch upon completion of grading (Prad~e  3.15). 
3. Select an appropriate seed species or mixture from Exhibit 3.13-8 for temporary seeding or Ex- 

hibit 3.13-Cfor permanent seeding, and broadcast on top of the mulch andlor into exisiing 
ground cover at the rate shown. (Ifsite preparation occurs within the recommended dates, fertil- 
ize and lime, seed, and mulch at Ulat time.) 

3.13-1 



FOR FROST SEEDING: 
Seed is broad& over the prepared seedbed aod incorporated into the soil by natural &chaw ac- 

tion. 
Seeding dales: Feb. 28-Mar. 28 (north of U.S. 40). Feb. 15-Mar. 15 (south of U.S. 40). 
1. Broadcast fertilizer as recommended by a soil test; or if testing was not done, consider applying 

400-600 1bs.lacre of 12-12-12 analysis, or equivalenI, fertilizer. 
2. S e l d  an appropriate seed species or mixture from Ekhibit 3.13-8 for temporary seeding or fi- 

hibit 3.13-Cfor permanent seeding, and broadcast on to the seedbed or into the existing ground 
cover at the rate shown. (Do not work the seed into the soil.) 

Exhibd ).$)a. Temporary Donnant or Frort Seeding RMnmendations. 

Seed species* Rate per acre 

Wheat or lye 150 lbs. 
Spring cats I50 lbs. 
Annual lyegrass 60 Ibs. 

'Psmnialrpacismaykuuda.atempnvymvn,apsidly iflhe-tok 
d c d  will 6 idle for more thrn a yur p i c e  3.12). 

E x h i  3.lS.C. Penmnrnt Donmnt or Fmst S d i n g  R~ammndat iom 

This table provides several seeding options. Additional seed species and mixtures are 
available commercially. When selecting a mixture, consider site conditions, includ- 
ing soil properties (e.g., soil p H  and drainage), slope a p e d  and the tolerance of 
each species to shade and droughtiness. 

Seed species and mirtures Rate per acre Optimum soil pH 

OPEN AND DISTURBED AREAS (REMAINING mLE MORE THAN I YR.) 
I. Perennial ryegrass 50 to 75 lbs. 5.6 to 7.0 
+ white or ladino clover* I % t o 3  lbs. 

2. Kentucky bluegrass 30 Ibs. 5.5 to 7.5 
+ smooth bmmegrass 15 lbs. 
+ switchgrass 5 Ibs. 
+timothy 6 Ibs. 
+perennial ryegrass 15 lbs. 
+white or ladino clover' I s 1 0 3  lbs. 

3. Perennial ryegrass 22 to 45 lbs. 5.6 to 7.0 
+ tall fescue*' 22 to 45 lbs. 

4. Tall fescue" 50 to 75 lbs. 5.5 to 7.5 
+ ladino or white clover* 1% to 3 lbs. 

STEEP BANKS AND CUTS, LOW MAINTENANCE AREAS (NOT MOWED) 
I .  Smooth bmmegrass 35 to 50 lbs. 5.5 to 7.5 
+ red clover* 15 to 30 lbs. 

2. Tall fescue" 50 to 75 lbs. 5.5 to 7.5 
+white or ladine clover* 1% to 3 lbs. 

3. Tall fescue" 50 to 75 lbs. 5.5 to 7.5 
+red clover* I5 to 30 lbs. 
(Recommended north of US 40) 

4. Orchardgrass 30 to 45 lbs. 5.6 to 7.0 
+red clover* 15 to 30 lbs. 
+ ladino clovep 1% to 3 lbs. 

5. Crownvetch* 15 to 18 lbs. 5.6 to 7.0 
+ tall fescue** 30 to 45 lbs. 
@ecommended south of US 40) 



Seed species and mixtures Rate per a m  Optimum soil pH 

LAWNS AND HIGH MAINTENANCE AREAS 
1. Bluegrass 160 to 210 lbs. 55 to 7.0 
2. Perennial ryegrass (turf-type) 70 to 90 lbs. 5.6 to 7.0 

+ bluegrass 105 to 135 Ibs. 
3. Tall fescue (turf-type)" 195 to 250 lbs. 5.6 to 75 

+ bluegrass 30 to 45 lbs. 

CHANNEL$ AND AREAS OF CONCENTRATED FLOW 
1. Perennial ryegrass 1M to 225 Ibs. 5.6 to 7.0 

+ white or ladino clover* 1% to 3 lbs. 
2. Kentucky bluegrass 30 ibs. 55 to 75 

+ smooth bromegrass 15 ibs. 
+ switchgrass 5 lbs. 
+ timothy 6 lbs. 
+ perennial ryegrass 15 ibs. 
+ white or ladino clover' 1% to 3 lbs. 

3. Tall fescue*' 150 to 225 Ibs. 5.5 to 7.5 
+ ladino or white clover' 1% to 3 lbs. 

4. Tall fescue" 150 to 225 lbs. 55 to 75 
+ Perennial bluegrass 22 to 30 lbs. 
+ Kentucky bluegrass 22 to 30 lbs. 

For k t  results: (a) legume wed should be inoculated; @) wcding minvres containing legumcr 
should pmkrably be springscedcd, although the - may be fsll-weded and lhc legume lmatacedcd; 
and (c) if l e m m a  are lell-ueded. do so in rarlv fall. .. - 
"'M f-e p-du l8lllr -r for, and my be loac lo, romc rpenes ofnldldc. TF.c LDNR mc- 

wmr the nccd fw addiuonsl msearrb on allcmalives P tall f-c. swh ar bufla lo~,orchard-  
-. rmmth bmme-. and sPlteh-- Tbk a r c h .  in COnlUnCUM n t h  demonslntaon am'. 
k o u i d  1- on ern'& c&hd chan&rirtim. wildlils idcity,  tukdurability, and dmughl mistan&. 

I NOTE: If using miaures olher than those listed here, increase the seeding rate by 50% 
over the conventional rate. I 

Maintenance ' Apply 200-XX) Ibs./acre of 12-12-12 or equivalent fertilizer behveen Apr. 15 and May 10 or dur- 
ing periods of rigorous growth. 

* Re-seed and mulch any areas that have inadequate cover by mid- to late-April. For best results, 
re-seed within the recommended dates shown in Practices 3.11 for temporary seeding or 3.12 
for permanent seeding. 

Common Seeding done at mong time 01 year--results in poor seed gemination and vegetative stands. 

concerns Seeding on too steep a slope--results in seed loss and poor stands. 
Seeding Iaiure due to late lreeze, killing germinated seedlings. 
Mulch rate inadequate-results in poor germination and failure of dormant seeding. 
Unsuitable choice 01 seed species or  seeding mixture--results in poor vegetative stands or vegeta- 

tion that does not serve the intended purpose. 
Poor soil and seed contact--results in poor seed germination and vegetative stand.. 
Dormant seeding over mulch or frost seeding in concentrated flow areas--can result in seed be- 

ing washed away before seed-soil contact and germination can occur. 



Seed spedes and mixturn Rate p r  acre 
- 

LAWNS AND HIGH MAE'ITENANCE AREAS 
1. Bluegrass la to 210 lbs. 
2. Perellnial ryegrass (turf-type) mto90Iba  

+ bluegrass 105 to l35 Ibs. 
3. Tall fescue (turf-type)" 195 to 250 lba 

+ bluegrass 30 to 45 lbs. 

CHANNELS AND AREAS OF C O N C J W I X A D  FLOW 
1. Perennial ryegrass I50 to 225 lbs. 

+ white or ladino clover* 1% to 3 lbs. 
2. Kentucky bluegrass 30 lbs. 

+ smooth bromegrass 15 lbs. 
+ witchgrass 5 Ibs 
+ thothy 6 lbs. 
+ perennial ryegrass 15 ibs. 
+ white or ladino clover* 1% to 3 lbs. 

3. Tall fescue" 1M to 225 lbs. 
+ ladino or white clover* 1% lo 3 lbs. 

4. Tall fescue** 150 to 225 lbs. 
+ Perennial bluegrass 22 to 30 lbs. 
+ Kentucky bluegrass 22 to 30 lbs. 

Oplimum soil pH 

Fsr k r l  ruula. (a) legume wed should bc inoculslcd: (b) sccdlng mfflurer containing kgumcr 
should prefrrabl, he rpnng.wcdrd, a:lbough lhc p may bc fall-ucdcd and thc lcgumc inat-ucdcd: 
and (c) if lcgumvr are fall-seeded, do w in early fall. 
'' Tall fcvvc prwider lillle mvcr for, and may be lo* la, wme species of wildlife. nlhc IDNR m- 

opbcs ths need for additional ruearch on allcmalivu ro rall f-c, mrh ar buffal- oxbrd- 
grarr, smmth b m m c p s ,  and s+tch-grass. ?his rcward~, in mjunnion with dcmonrualion a- 
should foeur on erosion eontml charancrinicq dldlifs rodcity, turf durabilily, and drought rcritana. 

NOTE: If using m k s  &her Ihlur those listed here, increase h e  seeding raie by 50% 
over the conventional m b  

Maintenance 'Apply uX)-303 lbs./acre of 12-12-12 or equivalent fertilizer between Apr. 15 and May 10 or dur- 
ing periods of vigorous growth. 
Re-seed and mulch any areas that have inadequate cover by mid- to late-April. For best results, 
re-seed within the recommended dates shown in Practices 3.11 for temporary seeding or 3.12 
for permanent seeding. 

Common Seeding done at wrong time oryear--results in poor seed germination and vegetative stands. 

~ 0 n ~ e r n ~  Seeding on too steep a slop-results in seed loss and poor stands 
Seeding failure doe to late freeze, killing germinated seedlings. 
Mulch rate inadequate--results in poor gemination and failure of dormant seeding. 
U~suilahle choice or seed species or seeding mixture--results in poor vegetative stands or vegeta- 

tion that does not serve the intended purpose. 
Poor soil and seed contact-results in poor seed germination and vegetative stands. 
Dormant seeding over mulch or host seeding in concentrated flow areas--can result in seed be- 

ing washed away before seed-soil contact and germination can occur. 



-- 
Practice 3.15 

Mulching 
-- I 

Purposes To prevent erosion by protedng the soil from wind and waler impact. 

@hibit 3 , 1 5 4 )  TO provide temporary surfare stabilization. 
To prevent soil from crusting. 
To conserve moisture thereby promoting seed germination and seedling growth. 

I 

Exhibn 3.164. Applying draw mulch with a chopper-blower on heshly seeded roil adjacent to a road. 

Requirements Materid: Straw, hay, wood fiber, cellulose, or excelsior (see Erhibil3.15-B), or erosion control 
m i b i t s  3 . 1 5 4  blankets or Nrf reinforcement mats (Practices 3.17 and 3.18), as specified in the erosion and 
and C) sediment control plan. 

Coverage: At least 75% of the soil surface. 
Anchoring: Required for slraw or hay mulch and sometimes excelsior to prevent displaoement by 

wind and/or water (see Exhibit 3.15-C). 

Exhibit 3.169. Mulch Materials. Rates. and C m n t s  

Material Rate Commeols 

Straw or hay 1%-2 Should be dry, unchopped, free of 
tonslacre undesirable seeds. 

Spread by hand or machine. 
Must be crimped or anchored (see 

fihibit 3.15-D). 
Wood fiber or 1 ton Apply with a hydromulcher and use 

cellulose lacre with tacking agent. 
Long fiber wwd 112-314 Anchor in areas subject to wind. 

(excelsior) ton/acre 



L .  I 

Exhibit 1.lS-C. This unanchored draw mulch nowed wilh runon to the storm drain. While acting somewhat 
as an inlet ProtecUon finer, tl would have been more eHective keeping soil from eroding off the ale. 

Application 1. Apply mulch at the recommended rate. 

and anchoring 2. Spread uniformly by hand, hay fork, mulch blower, or hydromulcher. After spreading, no more 

m i b i t s  3.15-D, than 25% of the ground surface should be visible. 

E, andF) 3. If straw or hay is used, anchor it immediately one of the following ways (see Exhibit 3.15-D): 
- Crimp with a mulch anchoring tool, a weighted fann dl& with dull serrated blades set straight 

(see Exhibit 3. IS-E), or track cleats of a bulldozer: 
- Hydromulch with short cellulose fibers (see Erhibit 3.15-Q; Q& 
- Apply a liquid lackifier; 
- Cover wilh nctling m e d  by metal staples. 

Exhibit 5.16-D. Mulch Anchoring Methods. 

Anchoring melhod How lo apply 
-- 

Mulch anchoring tool QB Crimp or punch Lhe suaw or hay into the soil 2-4 in. 
Farm disk (dull, senated. Operate machinery on h e  contour of the slope. 

and set straight) 
Cleating with dozer tracks Operate dozer up and down slope, nor across, or else 

the uacks will form rills. 
Wood hydmmulch fibers Apply 1-2 tadacre  usinga hydromulcher at a rate 

of 750 1bs.iacre with a tacking agent (or according 
to contractor speci6caLions). Do not use in areas 
of concentrated flow. 

Asphalt emulsion Emulsified asphalt should conform to the require- 
ments of ASTM Spec. #977. Apply with suitable 
equipment at a rate of 0.05 gal./sq. yd. Do not use 
in areas of concentrated flow. 

Synthetic tackifier, binder Apply according to manufacturer's recommendation. 
or soil slabilizer 

Biodegradable netting Apply over mulch and staple with 6-8 in. wire staples. 
(polypropyle~~e or simi- , Follow manufacturer's recommendations for instal- 
lar material)' lation. Best suited to s lop  application. 

* ~ l l  a. ntning immcdi&ly IRn applying B c  mulch. In .re& ofmnumtrskd wasr flow. Isy it prnlld 
to Lhe dirPdian dflow; an olhnslopcs, lay 1 sithcr parallel "r pupcndicular to direction amaw. Lip- ofad- 

j-t l o u l d  overlap 06 in., via a e  Nip  on a r  u p p &  aids ofmy Idml walm flow on lop 

lnrlallrlion &&L zre rile spec&, ra follwm~uCvturds directions. 



I I 
Eahibi 3.163. A crimper can be used to anchor mulch into the soil more securely. 

I I 

Exhibi 3.164. Hydroreeding the roadside in a new subdivision, 

Maintenance * Inspect aRcr slorm cvcnts to check for movement of mulch or for erosion. 
If washout, breakage, or erosion is prcsenl, repair the surface, then re-seed, re-mulch and, if appli- 
cable, install new netting. 

* Continue inspections until vegetation is firmly established. 

Common Jnadequate coverage-results in erosion, washout. and poor plant establishment. 
concerns Appropriate tacking agent not applied or applied in insuficient amount-results in mulch being 

lost to wind and runoIf. 
Flow too concentrated to use straw mulch-results in erosion in channel; consider use of erosion 

control blankets andlor a diversion until vegetation 1s established. 
Hydromulch applied in winter-results in detcriorationof mulch beforc plants can become estab- 

lished. 
Netting washed away--because i n s ~ ~ c i e n l  number of staples used. 
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