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1. Introduction 

CH2M HILL prepared this report for the U.S. Environmental Protection Agency (USEPA) 
under Work Assignment (WA) No. 208-RARA-0532, Contract No. 68-W6-0025. This report 
documents the remedial activities for Operable Unit 2 (OU2) performed at the Velsicol 
Chemical/Pine River Site (herein referred to as the Site) in St. Louis, Michigan (see Figure 1) 
during the 2006 construction season. CH2M HILL and team subcontractor, Ecology & 
Environment (E&E), performed the construction activities in general accordance with design 
documents prepared under WA No. 017-RDRD-0532. CH2M HILL’s subcontractor for the 
2006 season was National Environmental Services Corp. (NES) of Bloomington, Indiana. 

Remedial activities at the Site have been ongoing for several years. In 1998 and 1999, an 
emergency removal action was conducted at the Site to construct infrastructure and remove 
the most highly contaminated sediments from the Pine River adjacent to the main plant site. 
The remedial action (RA) at the Site began as the removal action was completed. Sheet pile 
installation commenced in October 1999 and sediment excavation began in July 2000. 
Seasonal work has continued at the Site in each of the following years, typically between 
April and December. Phase 1 of the RA, which was completed in 2003, involved the 
remediation of sediments from the southern half of the Pine River. Phase 2, which consisted 
of remediating the river’s northern half, commenced in 2004. During the 2005 season, Cell 8 
and the Mill Pond Cell were completely remediated and work in Cell 7 was completed. 
Figure 2 shows all cells remediated during the project along with the year or years the cell 
was remediated. 

During the 2006 season, the “Phase 1 Cell” (specifically, the former footprints of Cell 4, the 
Hot Spot Cell, Cell 1, 2, 3, and the equalization basin combined) was dewatered and all of 
the infrastructure related to remedial activities was removed, with the exception of some 
sheet piling left in place in the river (described in Section 3.14, Sheet Piling Removal). The 
water was treated at the onsite water treatment plant (WTP) and discharged back into the 
Pine River. The onsite WTP, operated by Environmental Quality Management (EQM) of 
Cincinnati, Ohio, is under a separate contract to USEPA and not addressed in this report. 

The previous removal action and RA work are documented in the following reports and not 
addressed in this report: 

• Removal Summary Report (Ecology & Environment, 2000) 
• Year 2000 Cleanup Status Report (CH2M HILL, 2001) 
• Year 2001 Cleanup Status Memorandum (CH2M HILL, 2002a) 
• 2002 Cleanup Status Report (CH2M HILL, 2003a) 
• NAPL Investigation Summary Report (CH2M HILL, 2003b) 
• Final 2003 Cleanup Status Report (CH2M HILL, 2004) 
• Final 2004 Cleanup Status Report (CH2M HILL, 2005) 
• Final 2005 Cleanup Status Report (CH2M HILL, 2006) 
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2. Chronology of Events During the 2006 
Construction Season 

This section is a general description of the schedule and progress of the 2006 remedial 
activities. Additional detail concerning specific aspects of the remedial activities is included 
in Section 3, Construction Activities. Photos of the 2006 construction activities are included 
in Appendix A. 

March 2006. CH2M HILL mobilized to the Site for the 2006 construction season, which 
included maintenance and calibration of air monitoring equipment. 

April 2006. NES mobilized to the Site. Chain-link fencing was removed from the perimeter 
of Cell 7, Cell 8, and Mill Pond. A total of 560 linear feet of fencing was installed along the 
south shoreline of Cell 1, 2, 3. The groundwater collection system (GCS) installed in the 
nonaqueous phase liquid (NAPL) collection trench manholes in 2005 was tested. Mass 
dewatering of the Phase 1 Cell was started and completed, and maintenance dewatering 
began. Dewatering of the manholes was started. All water requiring treatment was routed 
to the equalization basin (in the river) initially, but was later routed to the equalization tank 
EQM installed on land on the northwest side of the WTP to allow removal of the 
equalization basin later in the season. 

NES removed the sheet piling that formed the silt box in the equalization basin. 
CH2M HILL performed the post construction inspection of the Mill Street Bridge on 
April 26, and NES arranged for the necessary repairs to be made. 

May 2006. Maintenance dewatering of the Phase 1 Cell and dewatering of the manholes 
continued. Repairs to the curbing, sidewalks, and surface of Mill Street were performed. The 
14-day initial air monitoring event was completed and the periodic (6-day) air monitoring 
program was initiated. NES constructed a berm (which was also used as a haul road) 
around the perimeter of the equalization basin using clean fill to isolate it from the clean 
area. Removal of the north/south haul road began. All sheet piling was removed from the 
equalization basin and the north/south haul road. NES also removed the few remaining 
pieces of sheet piling in Mill Pond that proved too difficult to remove by barge the previous 
year. 

NES installed sheet piling to create a new dock west of the former location of Cell 5 and 
began backfilling the new dock using material from the base of the north/south haul road 
(after analytical testing verified that the material was clean). 

Stabilization and excavation of material from the equalization basin began. Offsite disposal 
of material also started. Samples were collected from the upper portion of the east/west 
haul road and the equalization basin to determine the appropriate disposal location. 

June 2006. Maintenance dewatering of the Phase 1 Cell and dewatering of the manholes 
continued. The 6-day air monitoring program continued. Installation of the new dock was 
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completed. Removal of the east/west haul road was completed. All sediment from the 
equalization basin was stabilized and excavated. Offsite disposal of material continued. 

NES restored grassy areas in Penny Park and near the Mill Street Bridge that had been 
impacted by remedial activities. 

July 2006. Maintenance dewatering of the Phase 1 Cell and dewatering of the manholes 
continued. The 6-day air monitoring program continued until July 14, when it was 
completed due to the end of excavation activities. NES excavated some contaminated glacial 
till from the bottom of the equalization basin footprint. The southeastern segment of the 
NAPL collection trench leading to Manhole 1 was extended along the shoreline where the 
equalization basin was formerly located and the lateral segment leading out along the 
former location of the east/west haul road was abandoned. Offsite disposal of material 
continued. 

Final confirmation sampling of the equalization basin footprint was completed. A post 
excavation topographic survey was performed. A high-density polyethylene (HDPE) liner 
was installed over the shoreline and covered with a layer of imported sand. The entire 
shoreline and footprint where the equalization basin was formerly located was capped with 
2 feet of imported clay. A post capping topographic survey was performed. 

Riprap was placed over the portion of the shoreline that was subject to erosion from wave 
action, and NES restored the portion of the shoreline where grass had previously been 
growing. 

Sheet piling removal equipment was mobilized to the Site, and NES actively filled all cells to 
prepare for sheet piling removal. 

August 2006. Sheet piling removal was completed. NES began fence replacement and 
repair, site restoration, and cleanup. 

September 2006. Site restoration, cleanup, dense nonaqueous phase liquid (DNAPL) 
pumping and removal, and demobilization of equipment were conducted. Modifications to 
the GCS to accommodate pumping of water to the process pad were conducted.  



 

MKE\062580002 3-1 

3. Construction Activities 

3.1 Chain-link Fence Work 
Shortly after mobilizing to the Site, NES removed 2,697 linear feet of chain-link fencing 
along the shoreline of former Cells 7 and 8 and around the shoreline of Mill Pond. NES then 
installed 560 linear feet of chain-link fencing along the shoreline of former Cells 1, 2, and 3 in 
preparation for dewatering the Phase 1 Cell. Black plastic privacy screening was attached to 
the fence using zip-ties along its entire length. CH2M HILL/E&E secured access agreements 
from the landowners where the fence had to be installed on private property. 

After the work was completed in the Phase 1 Cell and the cells were filled with water again, 
NES removed all remaining chain-link fencing that had been installed outside of the Site 
boundaries during the RA. A total of 3,887 linear feet of chain-link fencing was removed 
during the 2006 construction season. 

In addition to chain-link fence installation and removal outside of the Site boundaries, NES 
replaced and/or repaired some chain-link fencing around the perimeter of the Site that had 
been damaged or modified during the RA. The large double swinging gate that allowed 
access to the east/west haul road was replaced with solid fence sections. The gate in front of 
the equalization basin was left in place to allow access to the river by small boats. The gate 
from the east/west haul road was installed where the new dock was constructed west of the 
former location of Cell 5. The perimeter of the new dock was also completely fenced to 
prevent recreational boaters from using it as a docking point. When the dock is used in the 
future, the outer fencing must be removed. 

3.2 Mill Street Bridge Inspection and Repair 
In 2005, NES had constructed a temporary haul road across Mill Street approximately 40 feet 
north of the north pier of the Mill Street Bridge. The guardrails were removed on both sides 
of the street, pipes were laid along both curbs to convey stormwater past the temporary 
haul road, and concrete ecology blocks were placed along the edge of the road. Clean fill 
was used to construct the haul road, including the access ramps into Cell 8 and the Mill 
Pond Cell. The haul road was removed and Mill Street was opened up to traffic in 
December 2005. 

On July 8, 2005, CH2M HILL had conducted a preclosure inspection of the Mill Street Bridge 
and nearby structures (that is, curb and gutter, sidewalks, etc.) that documented the 
preclosure condition. Removal of the temporary haul road over Mill Street in 
December 2005 exposed some surficial damage to the roadway, curbing, and sidewalks. A 
formal post construction inspection was performed by CH2M HILL on April 26, 2006, that 
documented the condition of the bridge and nearby structures. All significant damage that 
occurred between the two inspections was repaired by NES in May 2006. 
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Copies of the July 21, 2005, report (covering the July 8, 2005 inspection) and the 
June 20, 2006 report (covering the April 26, 2006 inspection) are included in Appendix B. 
Copies of the Mill Street Bridge inspection reports generated by Spicer Group, Inc., a 
consultant for the City of St. Louis, dated April 28, 2004 (covering an April 13, 2004 
inspection), and March 15, 2006 (covering a March 14, 2006 inspection) are also included in 
Appendix B. The findings of CH2M HILL’s preconstruction and postconstruction 
inspections were similar to those of the City’s consultant. 

3.3 Dewatering 
3.3.1 Remedial Cells 
NES performed mass dewatering of the Phase 1 Cell in April, during which time the water 
in the Phase 1 Cell was pumped directly over the sheet pile wall to the other side of the 
river. Mass dewatering was performed using two 6-inch pumps and one 12-inch pump, 
with a total flow rate of approximately 9,000 gallons per minute (gpm). 

Maintenance dewatering began after completion of mass dewatering. Unlike previous years, 
when maintenance dewatering was performed by routing water to the WTP, the majority of 
the water infiltrating into the dewatered Phase 1 Cell was kept separated from the 
contaminated work area and pumped back over the sheet pile wall directly into the river. A 
berm of clean imported fill was built around the equalization basin and east/west haul road 
to create this barrier, and only water entering the bermed area was pumped to the 
equalization tank for subsequent treatment at the WTP (refer to Figure 3). 

Dewatering of the Phase 1 Cell was terminated and the cell was pumped full of water in late 
July. Active filling of the cell was necessary so that sheet piling removal could start as soon 
as possible. The WTP was shut down and decommissioning of the plant began as soon as 
dewatering ended. 

3.3.2 NAPL Collection Trench Manholes 
Removal of water from the NAPL collection trenches reduces the potential for migration of 
Shallow Unit groundwater into the river and reduces the upward hydraulic force exerted on 
the riverbank and riverbed caps. This was especially critical during the 2006 construction 
season since the Phase 1 Cell was dewatered, and not dewatering the NAPL collection 
trenches would have created between 15 and 20 feet of driving head that could have caused 
migration of contaminated groundwater from the trenches into the dewatered cell. 

Dewatering of the trenches was done using a 3-inch diaphragm pump (the GCS could not 
be used for dewatering the trenches because the maximum drawdown achievable using the 
GCS was insufficient—see the explanation under Section 3.16, Modification of the 
Groundwater Collection System). The diaphragm pump was moved from manhole to 
manhole every few days to maintain drawdown below the water level in the dewatered cell. 
All groundwater removed from the NAPL collection trenches was pumped to the 
equalization tank and subsequently treated at the onsite WTP. 
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Dewatering of the NAPL collection trenches began in April in advance of dewatering of the 
Phase 1 Cell. Dewatering of the trenches ceased in late July when the WTP was 
decommissioned. 

3.4 Sheet Pile Wall Maintenance 
Many of the sheets that comprise the walls of the remedial cells at the Site had been slightly 
damaged because of the extreme force required to drive them into place through the very 
dense glacial till underlying the sediments in the river. Occasionally, a boulder was present 
in the till, which caused a larger potential for damage to sheets during driving. The 
interlocks between the sheets sometimes spread from these driving forces, causing small 
gaps through which significant water infiltration could occur during dewatering. 

Minimizing the amount of water infiltrating into the cells typically required daily 
maintenance of the joints in the sheet piling. NES performed sheet piling joint maintenance 
by having two workers go around the outside of the sheet piling on a barge, pouring a 
mixture of cracked corn, sawdust, and sand into the water next to leaking joints. The 
cracked corn, sawdust, and sand were carried into the joint by the water flowing through it. 
A suitable gradation of the mixture would lodge in the joint, and fine particles already 
present in the river water infiltrating through the joints would further seal the porous 
spaces between the cracked corn and sand. 

3.5 Onsite Laboratory 
The onsite laboratory has been operated by EQM since the start of the removal action in 
1998 and has been used to analyze soil and water samples for the six isomers of 
dichlorodiphenyltrichloroethane (DDT) (“total DDT”), hexabromobenzene (HBB), and 
polybrominated biphenyl (PBB) (HBB analyses were dropped in 2005, although some results 
were reported for a few samples in 2006). Some of the results from the onsite laboratory 
received in early June of the 2006 season seemed anomalously high (for example, 
exploratory sampling of some material indicated total DDT concentrations in the hundreds 
of milligrams/kilogram [mg/kg], but subsequent post-stabilized samples of material from 
the same area indicated total DDT concentrations in the tens of thousands of mg/kg). A 
calculation error was determined to be the cause for the discrepancy, and the lower 
concentrations were determined to be correct. Therefore, questionable results previously 
issued in 2006 were reviewed and some revised results were provided. The results given in 
this report reflect corrected values. 

Between the time the first anomalously high results were received (June 7) and the source of 
the error was determined and corrected results reported (June 23), considerably more 
samples were submitted to the offsite laboratory, including 12 split duplicate samples 
collected on June 14 to compare the onsite and offsite laboratory results. The offsite 
laboratory sample results confirmed that the onsite lab results with concentrations in the 
tens of thousands of mg/kg total DDT were in error. The results of the June 14 quality 
assurance/quality control (QA/QC) sampling are described below in Section 3.6, 
Exploratory Sampling. 
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3.6 Exploratory Sampling 
Exploratory samples were typically collected in advance of excavation activities to give an 
indication of whether the material could be disposed at a Subtitle D landfill, a Subtitle C 
landfill, or whether it was contaminated at all. A total of 56 exploratory soil samples were 
collected during the remedial activities in 2006. Additionally, 13 duplicates were submitted 
to the offsite laboratory for QA/QC purposes. All exploratory sampling results are shown in 
Table 1. 

On May 10, six exploratory samples were collected from the north/south haul road after the 
top 2 feet were scraped off and stockpiled for eventual disposal at a Subtitle D landfill. 
These samples were submitted to the onsite laboratory. No DDT isomers or PBB were 
detected in any of the six samples, so some of the material was used as backfill for a new 
dock constructed to the west of the remedial area (see Section 3.10, Installation of New 
Dock), and the remaining soil was left in place after the culverts were removed. 

On May 20, eight exploratory samples were collected from the east/west haul road to 
determine if the material could be disposed of offsite at a Subtitle D landfill or if it required 
disposal at a Subtitle C landfill. These samples were submitted to the onsite laboratory. 
Analytical results indicated the total DDT concentrations in the eight samples ranged 
between non-detect and 3,260 mg/kg, averaging 1,911 mg/kg. It was determined that 
material from the east/west haul road could be disposed of at a Subtitle D landfill. 

On May 22, six random exploratory grab samples were collected of sediment that had 
settled in the equalization basin to determine if the material could be disposed of offsite at a 
Subtitle D landfill or if it required disposal at a Subtitle C landfill. These samples were 
submitted to the onsite laboratory. Analytical results indicated the total DDT concentrations 
in the six samples ranged between 264 and 343 mg/kg, averaging 309 mg/kg. It was 
determined that this material could be disposed of at a Subtitle D landfill. 

On June 2, an exploratory sample was collected of the material from the southwest shoreline 
of the equalization basin and submitted to the onsite laboratory. Analytical results indicated 
the total DDT concentration in the sample was 5,983 mg/kg. This portion of the shoreline 
was subsequently covered with a compacted clay cap. 

On June 6, two exploratory samples were collected of the sandy gravel material immediately 
overlying the glacial till underneath the former location of the equalization basin cleanout 
road. These samples were submitted to the onsite laboratory. Analytical results indicated 
the total DDT concentration in the samples were 26 and 76 mg/kg. This area was 
subsequently covered with a compacted clay cap. 

On June 8, six exploratory samples were collected: three from sediment underlying the 
equalization basin cleanout road after its removal, and three from sediment that had 
accumulated in the south side of the equalization basin. All samples were submitted to the 
onsite laboratory. Analytical results indicated the total DDT concentrations in the six 
samples ranged between 63 and 767 mg/kg, averaging 397 mg/kg. Therefore, it was 
determined that this material could be disposed of at a Subtitle D landfill. 

On June 11, three exploratory samples were collected from sediment that had accumulated 
in the northeast portion of the equalization basin. All samples were submitted to the onsite 
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laboratory. Analytical results indicated the total DDT concentrations in the three samples 
ranged between 117 and 1,246 mg/kg, averaging 524 mg/kg. Therefore, it was determined 
that this material could be disposed of at a Subtitle D landfill. 

On June 13, four exploratory samples were collected: two from sand located in the north 
central portion of the equalization basin, and two from the glacial till underlying the sand. 
All samples were submitted to the onsite laboratory (one sand sample was split and 
submitted to the offsite laboratory as a duplicate). Analytical results indicated the total DDT 
concentrations in the four samples ranged between non-detect and 291 mg/kg, averaging 
85.2 mg/kg. The sand was subsequently excavated and disposed of offsite at a Subtitle D 
landfill, and the glacial till was capped with clay. 

On June 14, 12 samples were collected, split, and submitted to the onsite and offsite 
laboratories as duplicate samples for the purpose of comparing the onsite and offsite results 
(as described in Section 3.5, Onsite Laboratory, this was after the discrepancy in the onsite 
lab results was discovered, but before the calculation error was identified and corrected 
results provided). Analytical results showed the total DDT concentrations in the samples 
submitted to the onsite laboratory ranged between 141 and 5,522 mg/kg, averaging 
876 mg/kg. The offsite laboratory results showed the total DDT concentrations ranged 
between 91 and 5,281 mg/kg, averaging 605 mg/kg. A memorandum comparing the results 
for all split duplicate samples is included in Appendix C. 

On June 16, an exploratory sample was collected from sand in the bottom of the equalization 
basin and submitted to the offsite laboratory. Analytical results indicated the total DDT 
concentration in the sample was 208 mg/kg. This material was subsequently excavated and 
disposed of offsite at a Subtitle D landfill. 

On June 25, five exploratory samples were collected and submitted to the offsite laboratory. 
Two of these were samples of sediment underlying the east/west haul road near the 
shoreline where an odor was present. The total DDT concentrations in these samples were 
1,744 and 1,440 mg/kg. This material was subsequently excavated and disposed of offsite at 
a Subtitle D landfill. Two samples were collected of sand overlying the glacial till in the 
equalization basin, and the total DDT concentrations in these samples were 0.13 and 
0.15 mg/kg. A sample was collected from the glacial till near the center of the equalization 
basin, and the total DDT concentration in this sample was 0.19 mg/kg. 

On July 6, two exploratory samples were collected from the shoreline slope of the 
equalization basin, approximately halfway down the slope, in grids Q18 and P17 (refer to 
the confirmation sampling grid shown in Figure 4). These samples were submitted to the 
onsite laboratory. Total DDT concentrations were 41 and 51 mg/kg in these samples, 
respectively. The locations where these samples were collected were reworked, covered 
with an HDPE geomembrane, and capped with clay as part of the shoreline reconstruction 
following installation of the additional NAPL collection trench segment in the equalization 
basin (described in Section 3.11, Extension of NAPL Collection Trench Segment). 

3.7 Sediment Stabilization, Excavation, and Disposal 
Following completion of mass dewatering and creation of the berm/haul road to isolate the 
contaminated work area, sediment from the haul roads and equalization basin was 
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stabilized in situ by mixing it with pelletized lime. Although some of the material 
comprising the haul roads was imported soil and not truly sediment, the majority of it was 
stabilized sediment, and the term “sediment” is used to refer to all soil materials excavated 
during 2006 for the purpose of this report. The procedures were similar to those used during 
previous remedial work at the Site. The lime was delivered into the work area in the cell and 
was mixed into the soil using an excavator. When the sediment was visually determined as 
sufficiently dewatered for hauling, it was loaded into articulated (off-road) trucks, 
transported to the process pad, and stockpiled. If necessary, additional lime was added to 
the sediment on the process pad to dry the material to a level acceptable to the landfill. 

The stabilized sediment stockpiled on the process pad was loaded into tandem dump 
trailers that had first been lined with straw to facilitate the process of sliding the sediment 
out of the trailers at the landfill. The loaded trucks moved onto the decontamination pad, 
where the exterior of the trucks was sprayed down with water using pressure washers. The 
decontamination water collected into a sump, which was pumped out to the equalization 
tank as needed. After decontamination personnel had removed the swing-arm stop sign to 
signify it was safe for the driver to proceed, trucks continued to the NES trailer to obtain 
paperwork, and the drivers performed a final check there to ensure that the tarp covering 
the load and the gate latch were secure. 

Stabilized sediment samples were collected from the process pad approximately every 
400 cubic yards (yd3) for waste stream tracking. Table 2 presents the analytical results of the 
stabilized sediment sampling (pad samples). A total of 65 distinct stabilized sediment 
samples were collected and analyzed for total DDT and PBB concentrations. The majority of 
the stabilized sediment samples were analyzed by the onsite laboratory, but 27 samples 
were sent to the offsite laboratory for analysis in mid-June before the question regarding the 
inconsistent results from the onsite laboratory was resolved. The maximum total DDT 
concentration in the sediments after stabilization was 4,138 mg/kg. The average total DDT 
concentration was 420 mg/kg. PBB was detected in 33 of the samples (mostly from the 
offsite laboratory samples, since the detection limits were lower), with a maximum 
concentration of 20 mg/kg. 

All materials were disposed of offsite at two Subtitle D landfills. The landfills that received 
excavated sediment during the 2006 construction season were as follows: 

• Northern Oaks Landfill (Harrison, Michigan) 
• Brent Run Landfill (Montrose, Michigan) 

3.8 Confirmation Sampling 
After removal of contaminated materials was complete, confirmation samples were 
collected from within each grid square in the footprint of the equalization basin to 
determine if the cleanup criterion of 5 mg/kg total DDT had been met. CH2M HILL/E&E 
field personnel performed all confirmation sampling. Confirmation sampling equipment 
was either used once and disposed of, or thoroughly decontaminated after each use with 
successive rinses of 10-percent methanol solution, Alconox® solution, and distilled water. 
Section 4.1, Standard No. 1—Stabilization, Excavation, and Offsite Disposal of Sediments 
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Containing Greater than 5 mg/kg Total DDT, contains a discussion of the confirmation 
sampling results.  

3.9 NAPL-Contaminated Glacial Till 
Sediment removal activities near the equalization basin prior to 2003 had indicated the 
presence of NAPL contamination in the glacial till beneath the sediment. NAPL-
contaminated glacial till was encountered within the equalization basin footprint in 2006 as 
well. Heavily contaminated till was excavated, mixed with lime and other excavated 
sediment, transported up to the process pad, sampled, and eventually disposed of offsite at 
a Subtitle D landfill. Removal of heavily contaminated till was necessary because it was too 
soft to serve as a suitable foundation for a clay cap. Glacial till that was contaminated to a 
lesser degree was left in place and capped with imported clay (described in Section 3.11, 
Extension of NAPL Collection Trench Segment).  

3.10 Installation of New Dock 
A new access dock was installed to the west of the former location of Cell 5 in May and 
June 2006 (refer to Figure 3). This was necessary to provide a river access point for barges 
and heavy equipment to remove sheet piling at the end of the 2006 season. The dock will be 
necessary to perform future remedial activities for OU1, since the temporary haul roads that 
had been used during the OU2 remedial activities were removed in 2006. It was cost-
effective to do this as part of the activities in 2006 because all of the materials (that is, sheet 
piling, I-beams, clean structural backfill, etc.) that were needed to build the dock could be 
salvaged from the temporary haul roads that were being removed, and the equipment 
necessary to construct the dock was already onsite. 

As described previously, double-swinging gates were installed at the top of the slope where 
the new dock was constructed. The perimeter of the new dock was also completely fenced 
to prevent recreational boaters from using it as a docking point. When the dock is used in 
the future, the outer fencing will have to be removed and replaced when it is done being 
used. 

3.11 Extension of NAPL Collection Trench Segment 
Three NAPL collection trench segments had been installed during the 2002 season (refer to 
Figure 3) to collect residual NAPL present within sand seams in the glacial till after free 
NAPL present on the surface of the glacial till was removed and the till capped with clay. 
The NAPL collection trenches consisted of three separate segments along the base of the 
shoreline and a total of five trench laterals extending perpendicular to the shoreline. A 
manhole with a 3-foot sump was installed in the middle of each segment to facilitate 
removal of NAPL by pumping. The trenches and trench laterals were constructed of 4-inch-
diameter perforated HDPE piping sloped back toward the manhole. The trenches were 
backfilled with 2 feet of stone fill and compacted granular fill above the stone fill after 
placement of the HDPE pipe. After the trenches were completed and the shoreline was cut 
back as necessary to establish a maximum slope of 18 degrees, a 6-inch layer of protective 
sand was placed and compacted up the shoreline, a 40 mil textured HDPE geomembrane 
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was placed over the slope from top to bottom, and a second 6-inch layer of protective sand 
was placed over the geomembrane. Finally, a 2-foot layer of clay was placed and compacted 
over the entire slope and integrated with the clay placed on the floor of the remedial cells. 

In 2006, test trenches were excavated into the glacial till along the shoreline where the 
equalization basin was formerly located after all sediment and other overlying materials had 
been removed to determine the extent of NAPL contamination within sand seams. Some 
NAPL was observed at relatively shallow depths. No contaminated sand seams were 
observed southeast of the midpoint of the equalization basin shoreline.  

Based on the relatively limited extent of NAPL-contaminated sand seams in the glacial till, 
the installation of a new NAPL collection trench manhole with deeper trench segments was 
not necessary; rather, the existing segment running southeast from Manhole 1 was extended 
207 linear feet further southeast. The extension was constructed using the same materials 
and in the same manner as the trench installed in 2002. After installation of the extension, 
the elevation of the trench segment at the point furthest from Manhole 1 is 693 feet mean sea 
level (fmsl), and it slopes to the sump elevation of 683 fmsl at Manhole 1 over a run of 
approximately 430 feet. The lateral segment that ran east along the northern edge of the 
east/west haul road was abandoned at the point it joined the main segment going back to 
Manhole 1. Updated NAPL collection trench record drawings are included in Appendix D. 

3.12 Installation of Clay Cap 
Since some NAPL-contaminated glacial till was left in place in the equalization basin 
footprint, imported clay was used to cap the till similarly to the capping done in the Hot 
Spot Cell, Cell 4, Area 3, and Cell 5 during previous construction seasons. The surface of the 
glacial till was prepared by filling in depressions, and then clay was placed in 12-inch lifts 
and compacted using a sheepsfoot compactor. Following installation, the minimum 
thickness of the clay cap was 2 feet, and the cap extended over the entire footprint of the 
equalization basin plus some area outside the footprint. The clay cap was integrated with 
the clay cap in the Hot Spot Cell installed in 2002 as well as the clay installed up the 
shoreline over the NAPL collection trench extension. 

Density testing results of the clay capping are included in Appendix E. 

3.13 Shoreline Restoration 
The shoreline along the equalization basin was restored following installation of the clay up 
the slope by placing a few inches of topsoil at the top of the slope and reseeding. Geotextile 
fabric and riprap were placed on the portion of the shoreline that was potentially exposed to 
erosion from wave action. This restoration will serve to keep the shoreline stable in the long 
term while natural sediment redeposition occurs after natural river flow is restored. 

3.14 Sheet Piling Removal 
The 2006 construction season involved removal of all roadways and other infrastructure 
within the Phase 1 Cell, followed by removal of sheet piling from the river. Sheet piling 
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removal and installation had been done at the end of the 2005 season (continuing until 
February 2006) to prepare for the 2006 work. 

NES mobilized sheet piling removal equipment to the Site in late July and began sheet 
piling removal in August (some removal of sheet piling that had not been impact driven 
was done prior to this in 2006 using conventional equipment). A total of 1,395 linear feet of 
sheet piling were extracted, decontaminated, and salvaged offsite. This did not include 
approximately 1,480 linear feet that were left in place in the river as that piling would likely 
be useful as part of a remedy for OU1. A memorandum was developed to evaluate the 
usefulness of this sheet piling for an OU1 remedy and is included in Appendix F. 

3.15 Surveying 
NES contracted with a local firm to perform periodic surveys. Two surveys were done 
during the 2006 construction season. A post-excavation survey was done on July 7 that 
shows the DNAPL collection trench extension in the equalization basin. Also, a post-
capping survey was done on July 24. No pre-excavation survey was done in 2006 because 
payment for removal of the haul roads and equalization basin was lump sum and not on a 
per cubic yard basis. 

Appendix G includes the survey data obtained during the 2006 season. 

3.16 Modification of the Groundwater Collection System 
The GCS was designed and constructed to remove contaminated groundwater 
accumulating in the NAPL collection trench manholes and convey it to the equalization 
basin for subsequent treatment by the onsite WTP. Construction of the GCS began in 
July 2005 and was completed in December 2005. It was tested in April 2006 and 
demonstrated the ability to achieve drawdowns of approximately 12 feet (elevation 
707 fmsl) in Manhole 1 and Manhole 2, and 8 feet (elevation 711 fmsl) in Manhole 3. 

The original design for the GCS used the equalization basin as the discharge point. This was 
appropriate at the time the original design was developed (2005), since the expectation at 
that time was that the remedial activities would extend through the 2008 season; hence, the 
system would have been installed in 2005 and operating during 2006 and 2007 while work 
was ongoing in Cell 7, Cell 8, and the Mill Pond Cell. With the Phase 1 Cell being dewatered 
down to approximately 702 fmsl during the final season (2008), the expectation was that the 
remedial subcontractor would have to suspend a pump in the manholes to achieve 
dewatering below 702 fmsl during the season, and the system would be modified for 
removal of groundwater from the trenches in the interim between completion of the RA and 
implementation of a remedy for the main plant site, or Operable Unit 1 (OU1). It was not 
known if the WTP would be operated beyond the OU2 RA, so no definitive final design was 
developed. 

Additional funds became available during 2005 and 2006, enabling Cell 7, Cell 8, and the 
Mill Pond Cell to be completed in 2005 and the Phase 1 Cell cleanup to occur in 2006. 
Therefore, the GCS was not used to pump water to the equalization basin for manhole 
dewatering during the 2006 season, but it was constructed in 2005 to discharge into the 



2006 CLEANUP STATUS REPORT 

3-10 MKE\062580002 

equalization basin anyway. This was done because it was necessary to test the system early 
in the 2006 season, and the only way this was possible was to run the discharge pipe to the 
equalization basin and test the system before the equalization basin was removed (the 
discharge pipe was attached to the sheet piling and relatively little effort was involved in 
the installation, and the entire discharge pipe was reused during the subsequent 
modification in 2006).  

The GCS was modified in 2006 to pump to the process pad. Because the WTP was 
dismantled, the removed groundwater will be pumped to storage tanks on the pad and then 
pumped into tanker trucks for subsequent disposal offsite. Modifications to the GCS 
included installation of a booster pump, rerouting of the discharge line underneath the Site 
perimeter access road up to the process pad, installation of a new valve box and electric 
service panel at the process pad, and construction of a perimeter containment berm around 
a portion of the process pad. These modifications were made in August and September. As-
built drawings of the completed GCS will be provided as part of the Remedial Action 
Report. 

3.17 Materials Left in the River 
Some of the imported materials used during the RA to construct haul roads remained in the 
river at the conclusion of the 2006 construction season. All such imported materials left in 
the river were free of contamination when they were placed in the river and any cross 
contamination that might have occurred during remedial activities was scraped off. 

3.17.1 Sheet Piling 
As stated in Section 3.14, Sheet Piling Removal, a total of approximately 1,480 linear feet of 
sheet piling were left in place in the river because that piling will likely be useful as part of a 
remedy for OU1 regardless of the remedy selected (refer to the memorandum in Appendix 
F). The concept is that this sheet piling will either be used as part of a barrier to retain the 
river during OU1 remedial activities and removed at the conclusion of the work or become 
part of a permanent containment wall around OU1. 

3.17.2 North/South Haul Road 
Imported granular fill had been used to build the north/south haul road. The top few feet of 
the haul road were scraped off and disposed of offsite at a Resource Conservation and 
Recovery Act (RCRA) Subtitle D landfill. The 7-foot-diameter culverts were removed, 
crushed, and transported offsite for recycling. All sheet piling was extracted, power-
washed, and transported offsite for reuse or salvage. Some of the granular fill was then 
excavated and used to build the new dock west of the former location of Cell 5. However, 
the majority of the granular fill was left in place, as it was not economical to excavate and 
transport the material offsite for reuse elsewhere. The height of granular fill left in the river 
in the footprint of the north/south haul road was typically between 6 and 8 feet. 

3.17.3 Backfill of Sheet Pile Walls 
During the project, imported clean earthfill was used to backfill all sheet pile walls where 
sediment excavation had exposed the face of the wall. This was necessary to reduce the 



3—CONSTRUCTION ACTIVITIES 

MKE\062580002 3-11 

chance of sudden boils forming due to the large head differential across the sheet piling. 
Typically, a berm was created approximately 30 to 40 feet out from the base of the sheet 
piling and approximately 10 or 12 feet high. This berm was left in place after the cells were 
allowed to fill with water since reuse of the earthfill would have required costly excavation 
of the material from a barge after the water level in the cells returned to static river 
elevation. The top of these berms typically were at or below 712 fmsl, which was below the 
sediment line before excavation activities began. The earthfill left in place in the 
impoundment will likely be suitable for aquatic ecosystem recolonization. 

Occasionally, sudden boils did develop despite the effort to backfill the sheet piling as the 
excavation proceeded. When this occurred, large quantities of earthfill were used to create a 
semicircular berm around the boil, and once the water level had equalized, the entire berm 
was filled with earthfill. Over the course of the project, there were about eight such boils. 
The berms were lowered before the Phase 1 Cell was allowed to fill with water at the 
conclusion of the 2006 remedial activities. 

3.18 DNAPL Removal 
DNAPL accumulates in both collection trench Manholes 1 and 3. Since its installation, no 
DNAPL has been observed in Manhole 2. DNAPL accumulating in Manholes 1 and 3 was 
periodically monitored during 2006. In September, approximately 2,900 gallons of a mixture 
of DNAPL and groundwater were pumped out of Manholes 1 and 3 into the storage tanks 
near the respective manholes. Shortly afterwards, this mixture of DNAPL and groundwater 
was transported by tanker truck to the Romulus, Michigan facility of The Environmental 
Quality Company for disposal. 

It should be noted that DNAPL is removed from the manholes as a mixture of DNAPL and 
groundwater because it is difficult to identify the point at which all of the DNAPL has been 
removed and groundwater is being removed during the pumping process. Of the 2,900 
gallons of the mixture, an estimated 500 gallons were DNAPL and the remaining 2,400 
gallons were groundwater.
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4. Performance Standards and Construction 
Quality Assurance 

Performance standards for the RA are based on target cleanup goals indicated in USEPA’s 
Record of Decision (ROD) (USEPA, 1999) for OU2 and applicable and appropriate federal 
and state laws and regulations. There is one primary standard, which is 5 mg/kg or parts 
per million (ppm) of total DDT in sediment. Additionally, there are several environmental 
and construction quality control measures monitored during the RA. 

CH2M HILL validated data generated by analytical work on soil/sediment and air samples 
performed by offsite laboratories in 2006. Appendix H includes data validation summary 
memoranda for all of the air and soil samples analyzed by offsite laboratories. 

4.1 Standard 1—Stabilization, Excavation, and Offsite 
Disposal of Sediments Containing Greater than 5 mg/kg 
Total DDT 

The ROD established a target cleanup goal of 5 mg/kg of total DDT for contaminated 
sediment in the river bottom. Confirmation samples were typically collected after 
contaminated sediment and soil excavation was believed completed in a given area. During 
the 2006 season, all contaminated sediment was removed from the haul roads and footprint 
of the equalization basin, but some NAPL-contaminated glacial till was left in place and 
capped. Therefore, some confirmation samples exhibited results greater than 5 mg/kg. 

Figure 4 shows the sampling grid in and around the equalization basin footprint, which was 
a continuation of the sampling grid used in previous years, with the northwest corner of 
former Cell 4 as the origin point (A1). 

Table 3 provides the confirmation sampling results from the equalization basin. A total of 
29 discrete samples were collected and analyzed by the onsite laboratory for 2,4-DDT; 
4,4-DDT; 2,4-dichlorodiphenyldichloroethane (2,4-DDD); 4,4-DDD; 2,4-
dichlorodiphenyldichloroethylene (2,4-DDE); 4,4-DDE; and PBB. Three of the samples were 
collected from the shoreline slope at grids L16, L17, and M16—total DDT concentrations 
were 198, 121.54, and 5,177 mg/kg, respectively. These locations were subsequently covered 
under the HDPE geomembrane and clay layers as part of the NAPL collection trench 
extension. The remaining 26 samples were collected from 25 different grids on the 
excavation floor—grid P23 was sampled twice. Eleven of the 25 grids exhibited total DDT 
concentrations greater than 5 mg/kg, with a maximum concentration of 157.6 mg/kg in 
grid O20. All grids that exhibited DDT concentrations greater than 5 mg/kg were 
subsequently capped with clay. 
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4.2 PBB and HBB Analyses 
All samples were analyzed for PBB in addition to total DDT. Tables 1 through 3 include the 
results of PBB and HBB analyses in confirmation, exploratory, and stabilized sediment 
samples. PBB was detected in only one confirmation sample at 6.60 mg/kg, and was not 
detected in the majority of exploratory and stabilized sediment samples. The maximum 
concentration of PBB was 220 mg/kg in an exploratory sample from the east/west haul 
road. 

A few onsite laboratory samples and all offsite laboratory samples were analyzed for HBB. 
The maximum concentration of HBB detected in any sample was 6,200 mg/kg in an 
exploratory sample from the east/west haul road. 

4.3 Perimeter Air Monitoring 
4.3.1 Perimeter Air Monitoring Sampling Network  
Five air monitoring stations (VL001, VL002, VL003, VL004E, and VL005) were located around 
the work area perimeter (refer to Figure 5). Locations were selected to maximize coverage of 
active site activities in multiple wind directions, tempered by property access and power 
supply availability limitations. Sampling locations VL001 and VL005 were collocated onsite 
south of the process pad, near the Site fence along North Street, 100 feet east of the Site 
entrance. VL005 was the duplicate station for VL001. Location VL002 was located east of the 
Site and immediately south of the public access boat dock. Sampling location VL003 was 
located north of the Site on private property about 50 feet east of Penny Park. Location 
VL004E was placed immediately south of the equalization basin (work area) on the former 
plant site. The meteorological station was located onsite approximately 220 feet west of the 
CH2M HILL site trailer. 

4.3.2 Types of Equipment Used  
Each air monitoring station was equipped with two air samplers, which were a high-volume 
(HI-Vol) air sampler and a flow-controlled Summa-passivated® canister sampler. HI-Vols 
were used for collecting total suspended particulates (TSP) on a pre-tared glass-fiber media. 
Summa canisters were used for collecting whole air samples for volatile organic compound 
(VOC) analysis. The meteorological station was equipped with barometric pressure, 
temperature, wind speed, and wind direction sensors. 

4.3.3 Required Analyses 
The Summa-passivated® canister samplers were programmed to collect ambient air over an 
8-hour period, and the HI-Vol samplers collected samples over a 24-hour period. Samples 
were collected and then sent by overnight courier to Air Toxics, Limited (ATL) in Folsom, 
California, under a controlled chain-of-custody for the analysis of TSP and VOCs. 
Laboratory analyses were performed in accordance with the project Sampling and Analysis 
Plan (CH2M HILL, 2002b). 

The meteorological station was programmed to record barometric pressure, temperature, 
wind direction, and wind speed at a rate of 10 data points per hour (that is, 1 data point 
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every 6 minutes). Each data point is the mean of the 6-minute time period. The data were 
routinely downloaded from the meteorological station and transferred to a project database. 
During times when the meteorological station was not operational, data were downloaded 
from the internet for the Alma, Michigan, airport at 
http://www.wunderground.com/US/MI/Alma.html. 

4.3.4 Sampling Frequency  
The sampling program was initiated with a sampling event consisting of 14 continuous 
sample days. The initial event was used to assess the predominant wind direction and the 
presence and concentration of airborne contamination, and establish the sampling frequency 
for future sampling events. Based on the testing results during the initial event and past 
history of remedial operations, the frequency of collection of VOC samples was established 
to be once every 6 days and TSP samples were collected every 3 days. The sampling cycle 
was sometimes adjusted to accommodate the following: 1) the delivery and availability of 
the sampling media supplied by the laboratory, 2) the work schedule, and 3) the weather. 

4.3.5 Analytical Results 
Meteorological Data 

Wind direction and speed data were used to generate statistics and wind rose plots for the 
dates and time ranges corresponding to air monitoring activities. Appendix I includes 
copies of all wind rose plots. A wind rose depicts the frequency of occurrence of winds in 
each of 16 direction sectors (north, north-northeast, northeast, etc.), and six wind speed 
classes for a given location and time period. The percentage frequency of calm winds is also 
included. 

Wind roses were used to depict graphically the dominant transport direction of the winds 
for an area. The predominant transport direction over the sample collection time period was 
then used to assign a description of the relative position of the air monitoring station in 
relationship to the onsite remedial activities. One of three descriptions was assigned to the 
location of the monitoring station. An upgradient position was assigned to stations located 
upwind from the onsite remedial activity. A downgradient position was assigned to stations 
downwind from the onsite remedial activity. A sidegradient position was assigned to 
stations located on either side perpendicular to the predominant transport direction. No 
description was assigned if a predominant transport direction could not be determined (for 
example, calm winds). 

Barometric pressure and temperature data from the date corresponding to air monitoring 
activities were used to calculate a normalized air volume collected by the air sampler. 
Corrected air volumes reflect data adjusted for ambient temperature and pressure 
conditions. 

Chemical Data 

Validated chemical data results from the perimeter air monitoring program are shown in 
Table 4. For VOC analyses, only compounds that were detected at least once during the 
sample program are listed. Chemical data quality was evaluated by reviewing the 
laboratory data packages for precision, accuracy, representativeness, completeness, and 
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comparability using procedures similar to those described in the National Functional 
Guidelines. 

Volatile Organic Analyses 

Table 5 provides a summary of the VOC and TSP results from the air sampling done at the 
Site in 2006, and also includes corresponding Occupational Safety & Health Administration 
(OSHA) Permissible Exposure Limits (PELs) for each VOC (the OSHA PELs are set to 
protect workers against the health effects of exposure to hazardous substances and are 
based on an 8-hour time-weighted average exposure, which coincides with the duration of 
sample collection during execution of the remedial activities). Trace concentration levels of 
17 VOCs were sporadically detected throughout the monitoring program. Ten VOCs had a 
few detections in the downgradient direction only (1,1,1-trichloroethane, benzene, 
chloroform, cis-1,2-dichloroethylene, ethylbenzene, m,p-xylene, methyl isobutyl ketone, o-
xylene, tetrachloroethylene, and trichloroethylene). Two VOCs were detected in multiple 
directions, but predominantly in the downgradient direction (chlorobenzene and toluene). 
Four VOCs were detected in multiple directions with no clear pattern (acetone, carbon 
disulfide, methyl ethyl ketone, and methylene chloride). Chloromethane had one detection 
in a side gradient direction.  Note that the maximum concentrations of VOCs detected were 
several orders of magnitude below any corresponding OSHA PEL. 

Total Suspended Particulates 

Only one TSP result during the 2006 construction season exceeded the National Ambient 
Air Quality Standards (NAAQS) of 150 micrograms per cubic meter (μg/m3). This was a 
detection of 160 μg/m3 from an upgradient station on July 9. Overall, there was no 
distinctive pattern to TSP results, with average concentrations being 45 μg/m3 in the 
upgradient direction, 39 μg/m3 in the sidegradient direction, and 46 μg/m3 in the 
downgradient direction. 

4.4 River Turbidity Monitoring 
Turbidity levels were monitored in the Pine River during mass dewatering of the Phase 1 
Cells and during removal of sheet piling. Turbidity was monitored at two upstream and two 
downstream locations twice daily during these activities. Readings were recorded in 2-foot 
intervals from the surface to the river bottom at each location. Figure 6 shows the turbidity 
monitoring locations. An action level of 6 nephelometric turbidity units (NTUs) above 
background was established by the Substantive Requirements Document for the Velsicol 
Superfund Site, above which sediment-disturbing activities would be modified or halted to 
reduce turbidity (MDEQ, 2000). 

Table 6 provides the turbidity monitoring results during mass dewatering and sheet pile 
installation activities. No exceedances of more than 6 NTUs above background were noted; 
rather, turbidity in the river was dictated by major precipitation events.  



 

MKE\062580002 5-1 

5. Quantities 

During the 2006 construction season, 52,761.05 tons of stabilized materials were disposed at 
offsite landfills. A total of 1,770.84 tons of pelletized lime (3.4 percent by weight of stabilized 
materials) and 12,736.36 tons of backfill were used. Total material removed was estimated to 
be 28,000 yd3 based upon the tonnage disposed and an estimated density of 1.9 tons per yd3. 
Overall, the average DDT remaining in the subsurface following removal of contaminated 
materials (excluding sidewall samples) was 22.5 mg/kg; however, the entire vicinity of the 
equalization basin footprint was capped with clay following excavation of overlying 
materials. 

Based on stabilized sediment sampling results, approximately 23 tons of total DDT were 
removed from the Site in the material transported to the landfill. Annual project totals for 
various items are summarized in Table 7. 

The total cost of the RA in 2006 was an estimated $4,960,000, or $94 per ton of material 
disposed of, not including water treatment costs. 
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TABLE 1
Exploratory Sampling Results
Velsicol Chemical Site–2006 Cleanup Status Report

Date Time Location/Commentsa Sample ID
5/10/2006 1530 N/S haul road base, grid G21 1710 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 NA <0.55
5/10/2006 1540 N/S haul road base, grid H21 1709 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 NA <0.55
5/10/2006 1555 N/S haul road base, grid I21 1707 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 NA <0.55
5/10/2006 1610 N/S haul road base, grid J21 1706 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 NA <0.55
5/10/2006 1625 N/S haul road base, grid K21 1711 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 NA <0.55
5/10/2006 1630 N/S haul road base, grid L21 1708 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 NA <0.55
5/20/2006 1600 E/W haul road, grid N16 1714 140 510 310 1,000 180 83 2,223 900 61
5/20/2006 1615 E/W haul road, grid N17 1715 <0.15 J <0.15 J <0.15 J <0.15 J <0.15 J <0.15 J <0.15 <0.55 J <0.55 J
5/20/2006 1630 E/W haul road, grid N18 1716 160 590 470 1,500 200 110 3,030 820 40
5/20/2006 1640 E/W haul road, grid N19 1717 110 500 470 1,900 160 120 3,260 310 40
5/20/2006 1700 E/W haul road, grid N20 1718 72 360 150 640 87 58 1,367 6,200 62
5/20/2006 1710 E/W haul road, grid N21 1719 63 290 210 860 120 73 1,616 4,200 88
5/20/2006 1640 E/W haul road, grid N19 1720 90 400 270 1,200 140 80 2,180 670 32
5/20/2006 1700 E/W haul road, grid N20 1721 75 350 250 780 94 64 1,613 700 220
5/22/2006 900 random grab from EQ basin sediment 1722 19 44 51 116 70 43 343 157 <5.0
5/22/2006 905 random grab from EQ basin sediment 1723 13 35 69 110 69 46 342 88 <5.0
5/22/2006 910 random grab from EQ basin sediment 1724 12 31 61 101 68 40 313 75 <5.0
5/22/2006 915 random grab from EQ basin sediment 1725 16 34 42 77 68 40 277 128 <5.0
5/22/2006 920 random grab from EQ basin sediment 1726 12 31 49 86 53 33 264 73 <5.0
5/22/2006 925 random grab from EQ basin sediment 1727 17 45 43 99 70 39 313 117 <5.0
6/2/2006 1745 sidewall southwest corner 1738 29 66 78 99 1,724 3,987 5,983 NA <2.2
6/6/2006 1600 sand/gravel under EQ basin cleanout road 1752 0.72 1.2 5.7 9.2 4.7 4.6 26 NA <0.55
6/6/2006 1610 sand/gravel under EQ basin cleanout road 1753 0.22 1.0 22 35 5.8 12 76 NA <0.55
6/8/2006 830 sediment at east cleanout road 1761 19 15 1.1 6.5 18 3.4 63 NA <2.2
6/8/2006 840 sediment at east cleanout road 1762 33 32 8.7 19 61 6.7 161 NA <2.2
6/8/2006 855 sediment at east cleanout road 1763 19 27 196 155 135 74 606 NA <2.2
6/8/2006 1320 untreated sediment south side of EQ basin 1764 19 42 100 117 284 205 767 NA <2.2
6/8/2006 1325 untreated sediment south side of EQ basin 1765 4.4 7.4 12 19 36 27 106 NA <2.2
6/8/2006 1330 untreated sediment south side of EQ basin 1766 11 17 178 158 176 137 678 NA <2.2

6/11/2006 1550 sediment  northeast eq basin 1770 68 214 178 674 86 26 1,246 331 <0.55
6/11/2006 1555 sediment  northeast eq basin 1771 16 34 48 70 27 13 208 214 <0.55
6/11/2006 1600 sediment  northeast eq basin 1772 8 12 39 34 14 10 117 85 <0.55
6/13/2006 1700 EQ basin sand pile north center - sand 1 1776 <1.5 1.8 10 14 6.4 9.7 42 NA <5.5
6/13/2006 1700 offsite lab duplicate 05CB18-96 0.22 J 1.8 12 J 15 J 6.3 J 9.6 J 45 43 J 0.074 J
6/13/2006 1705 EQ basin sand pile north center - sand 2 1777 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 NA <0.55
6/13/2006 1715 till north center 1778 17 27 81 93 38 35 291 NA <5.5
6/13/2006 1725 till north center 1779 0.33 0.46 2.0 2.3 1.6 1.1 7.8 NA <0.55
6/14/2006 750 pad grab SE 1780 45 63 42 84 169 98 501 NA <5.5
6/14/2006 750 offsite lab duplicate 05CB18-84 3.1 J 16 14 J 36 J 27 14 J 110 98 J 0.42 J
6/14/2006 755 pad grab SE middle 1781 26 57 132 164 1,511 3,632 5,522 NA <55
6/14/2006 755 offsite lab duplicate 05CB18-85 10 J 30 J 31 J 110 1,300 3,800 5,281 6.9 J 0.89 J
6/14/2006 800 pad grab SE center 1782 61 70 101 132 322 195 881 NA <55
6/14/2006 800 offsite lab duplicate 05CB18-86 6.9 J 36 J 20 J 59 J 60 J 28 J 210 220 J 1.4 J
6/14/2006 805 pad grab S middle 1783 42 57 213 200 140 81 733 NA <55

PBBdHBBc
Sample Info. Concentration in milligrams per kilogram (mg/kg)

Total DDTbp,p-DDDo,p-DDDp,p-DDTo,p-DDTp,p-DDEo,p-DDE
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TABLE 1
Exploratory Sampling Results
Velsicol Chemical Site–2006 Cleanup Status Report

Date Time Location/Commentsa Sample ID PBBdHBBc
Sample Info. Concentration in milligrams per kilogram (mg/kg)

Total DDTbp,p-DDDo,p-DDDp,p-DDTo,p-DDTp,p-DDEo,p-DDE
6/14/2006 805 offsite lab duplicate 05CB18-87 8.0 J 36 J 56 J 110 J 77 J 44 J 331 220 J 0.99 J
6/14/2006 810 pad grab SW 1784 40 58 70 99 87 51 405 NA <5.5
6/14/2006 810 offsite lab duplicate 05CB18-88 6.5 J 20 J 27 J 57 J 35 J 17 J 163 130 J 0.52 J
6/14/2006 815 pad grab middle E 1785 48 63 35 61 63 25 295 NA <5.5
6/14/2006 815 offsite lab duplicate 05CB18-89 6.5 J 35 J 31 J 69 J 56 J 34 J 232 160 J 0.58 J
6/14/2006 820 pad grab middle center 1786 41 53 22 57 74 30 277 NA <5.5
6/14/2006 820 offsite lab duplicate 05CB18-90 2.3 J 12 J 7.7 J 30 J 20 19 91 92 J 0.7 J
6/14/2006 825 pad grab middle center 1787 55 68 156 181 122 57 639 NA <55
6/14/2006 825 offsite lab duplicate 05CB18-91 <150 13 J 23 J 44 J 26 J 14 J 120 85 J 0.32 J
6/14/2006 830 pad grab middle W 1788 26 44 59 78 114 64 385 NA <5.5
6/14/2006 830 offsite lab duplicate 05CB18-92 4.6 J 14 J 21 J 49 J 53 J 30 J 172 67 J 0.72 J
6/14/2006 835 pad grab NE 1789 16 27 29 49 123 82 326 NA <5.5
6/14/2006 835 offsite lab duplicate 05CB18-93 3.6 8.6 J 14 J 55 J 26 J 16 J 123 28 J <600
6/14/2006 840 pad grab N middle 1790 38 55 76 95 92 47 403 NA 5
6/14/2006 840 offsite lab duplicate 05CB18-94 <140 12 J 18 J 38 J 26 J 17 J 111 92 J 0.73 J
6/14/2006 845 pad grab NW 1791 16 21 18 39 33 14 141 NA <5.5
6/14/2006 845 offsite lab duplicate 05CB18-95 5.5 J 25 J 79 J 140 44 J 28 J 322 180 J 0.90 J
6/16/2006 1630 E side of sand pile - bottom of EQ basin 05CB19-01 2.8 J 4.2 J 88 J 76 J 15 J 22 J 208 3.4 J 0.023 J
6/25/2006 1130 sed. under E/W haul rd near shoreline (odor) 06CB19-37 8.7 J 45 J 130 J 300 J 420 J 840 J 1,744 92 J 1.4 J
6/25/2006 1135 sed. under E/W haul rd near shoreline (odor) 06CB19-38 5.7 J 26 88 J 290 J 310 J 720 J 1,440 440 J 8.5 J
6/25/2006 1340 sand from  NE corner of EQ basin bottom 06CB19-39 <0.23 0.018 J 0.023 J 0.032 J 0.039 J 0.020 J 0.13 0.15 J <7.7
6/25/2006 1345 sand from SE corner of EQ basin bottom 06CB19-40 <0.23 J 0.013 J 0.017 J 0.064 J 0.035 J 0.024 J 0.15 0.11 J 0.0014 J
6/25/2006 1350 glacial till center of EQ basin 06CB19-41 0.0073 J 0.025 J 0.023 J 0.024 J 0.083 J 0.027 J 0.19 0.064 J <0.70
7/6/2006 NR W wall of EQ basin, half way down, grid Q18 1792 1.2 1.2 7.2 26 2.1 3.2 41 NA 32 J
7/6/2006 NR W wall of EQ basin, half way down, grid P17 1793 1.0 J 1.5 J 9.0 J 34 J 2.0 J 3.5 J 51 NA 59 J

aAdjacent shaded rows indicate the second listed sample is an offsite laboratory duplicate sample for QA/QC.
bTotal DDT is equal to the sum of the six DDE, DDT, and DDD analogues analyzed. Non detect values (<x) were not included in the total.
cHBB analyses were typically not performed by the onsite lab, although some results are provided.
dPBB values include hexabromobiphenyl concentrations only.
  Abbreviations for chemicals: DDE = Dichlorodiphenyldichloroethylene, DDD = Dichlorodiphenyldichloroethane, DDT = Dichlorodiphenyltrichloroethane,
  HBB = Hexabromobenzene, and PBB = Polybrominated biphenyl
  "J" qualified results indicate the reported concentration is estimated.
  NR means "not recorded."
  NA means "not analyzed."
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TABLE 2
Stabilized Sediment Sampling Results
Velsicol Chemical Site–2006 Cleanup Status Report

Date Time Sediment Source/Commentsa Sample ID
5/9/2006 1500 N/S haul road 1713 3.5 4.6 31 73 32 32 176 NA 2.4
5/9/2006 1800 N/S haul road 1712 0.31 0.75 12 13 3.3 3.2 33 NA <0.55

5/26/2006 1000 EQ basin - east 1728 12 26 150 143 74 50 455 48 <5.0
5/26/2006 1100 EQ basin - east 1729 7.7 16 37 48 44 26 179 32 <5.0
5/26/2006 1500 EQ basin - east 1730 11 24 54 61 81 39 270 33 <5.0
5/27/2006 1200 EQ basin - east 1731 14 27 72 83 130 74 400 47 <5.0
5/27/2006 1600 EQ basin - east 1732 4.9 10 25 32 35 19 126 13 <5.0
5/29/2006 1700 EQ basin - north 1733 3.4 7.1 7.2 14 11 7.5 50 50 0.89
5/29/2006 1300 EQ basin - north 1734 14 27 100 110 150 91 492 42 <5.0
5/29/2006 1800 EQ basin 1735 9.1 20 42 58 57 32 218 40 <5.0
6/1/2006 1300 E/W haul road 1739 32 65 33 155 46 11 342 NA <2.2

5/30/2006 1100 E/W haul road 1736 36 73 56 129 73 39 406 NA <2.2
5/30/2006 1500 E/W haul road 1737 33 73 47 131 72 33 389 NA <2.2
6/1/2006 1500 E/W haul road 1740 102 120 40 68 129 28 487 NA 2.5
6/2/2006 1000 E/W haul road 1741 55 172 179 279 162 55 902 NA <2.2
6/2/2006 1300 E/W haul road 1742 99 282 103 197 160 32 873 NA 3.8
6/2/2006 1500 E/W haul road 1743 307 678 703 1,061 699 278 3,726 NA <220
6/2/2006 1700 E/W haul road 1744 3.0 7.5 3.3 15 5.4 2.8 37 NA <2.2
6/3/2006 1000 E/W haul road 1745 39 59 29 126 143 61 457 NA <2.2
6/3/2006 1500 E/W haul road 1746 14 37 35 59 25 14 184 NA <2.2
6/3/2006 1700 E/W haul road 1747 33 103 1,659 1,987 135 221 4,138 NA <2.2
6/3/2006 1300 E/W haul road 1748 47 129 216 340 142 76 950 NA 2.5
6/5/2006 1300 N/S haul road 1749 <0.15 0.22 0.49 0.75 0.23 0.19 1.9 NA <0.55
6/5/2006 1500 N/S haul road 1750 0.33 0.69 0.75 1.8 1.0 0.70 5.3 NA <0.55
6/5/2006 1700 N/S haul road 1751 7.7 24 112 150 18 21 333 NA <2.2
6/6/2006 1000 EQ basin cleanout road 1757 0.28 0.75 0.46 1.0 0.47 0.25 3.2 NA <0.55
6/6/2006 1300 EQ basin cleanout road 1758 0.41 0.74 0.83 1.6 1.1 1.0 5.8 NA <0.55
6/6/2006 1500 EQ basin cleanout road 1759 <0.15 0.17 <0.15 0.29 0.37 0.37 1.2 NA <0.55
6/6/2006 1700 EQ basin cleanout road 1760 10 11 6.4 24 31 15 98 NA <2.2
6/7/2006 1300 E/W haul road 1754 143 524 355 494 232 109 1,857 NA 15
6/7/2006 1300 offsite lab duplicate 06CB18-77 11 J 99 J 110 J 350 120 J 54 J 744 180 J 6.5 J
6/7/2006 1500 E/W haul road 1755 52 81 161 345 79 47 765 NA 7.6
6/7/2006 1500 offsite lab duplicate 06CB18-78 5.4 J 52 68 190 62 34 411 140 J 3.7 J
6/7/2006 1700 E/W haul road 1756 164 244 55 286 196 103 1,048 NA 20
6/7/2006 1700 offsite lab duplicate 06CB18-79 11 J 120 J 45 J 220 97 J 55 J 548 160 J 5.1 J
6/9/2006 1000 E/W haul road - upper inorganic 1767 8 23 12 45 13 12 113 2,601 7.0
6/9/2006 1400 E/W haul road - upper inorganic 1768 4 15 10 46 10 13 98 2,321 <0.55
6/9/2006 1700 E/W haul road - lower organic 1769 19 42 189 814 257 550 1,871 NA <0.55

6/12/2006 1700 EQ basin - north 1773 16 26 38 89 39 16 224 NA <5.5
6/13/2006 1300 EQ basin - east 1774 1.5 2.0 8.3 14 5.5 5.6 36 NA <5.5
6/13/2006 1700 EQ basin - east 1775 16 31 25 104 60 77 312 NA <5.5
6/13/2006 1700 offsite lab duplicate 05CB18-97 3.9 J 20 J 22 J 130 53 J 110 J 339 670 J 2.3 J
6/18/2006 1310 EQ basin - northwest 05CB19-02 3.6 J 12 J 26 J 36 J 25 J 13 J 116 30 J 0.26 J

o,p-DDT p,p-DDT
Sample Info.

PBBd
Concentration in milligrams per kilogram (mg/kg)

o,p-DDD p,p-DDD Total DDTb HBBco,p-DDE p,p-DDE
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TABLE 2
Stabilized Sediment Sampling Results
Velsicol Chemical Site–2006 Cleanup Status Report

Date Time Sediment Source/Commentsa Sample ID o,p-DDT p,p-DDT
Sample Info.

PBBd
Concentration in milligrams per kilogram (mg/kg)

o,p-DDD p,p-DDD Total DDTb HBBco,p-DDE p,p-DDE
6/18/2006 1315 EQ basin - west 05CB19-03 <4.8 0.25 J 0.56 J 1.0 J 0.47 J 0.26 J 2.5 9.4 J 0.096 J
6/18/2006 1320 EQ basin - southwest 05CB19-04 0.13 J 0.42 J 1.1 J 1.2 J 1.3 J 0.76 J 4.9 8.0 J 0.047 J
6/18/2006 1325 EQ basin - south 05CB19-05 <5.5 0.31 J 0.62 J 0.98 J 0.81 J 0.49 J 3.2 3.2 J 0.040 J
6/18/2006 1330 EQ basin - center 05CB19-06 0.17 J 0.61 J 1.6 J 1.7 J 1.8 J 0.90 J 6.8 7.7 J 0.047 J
6/18/2006 1335 EQ basin - north 05CB19-07 9.0 J 17 J 80 J 98 J 120 J 88 J 412 79 J 0.047 J
6/18/2006 1340 EQ basin - northeast 05CB19-08 <4.8 0.28 J 0.59 J 0.91 J 0.83 J 0.55 J 3.2 5.5 J 0.13 J
6/18/2006 1345 EQ basin - southeast 05CB19-09 <0.57 0.027 J 22 J 52 J 0.40 J 1.3 76 0.049 J <7.5
6/20/2006 910 EQ basin 06CB19-18 4.3 J 19 J 16 J 70 J 28 J 17 J 154 160 J 1.5 J
6/20/2006 915 EQ basin 06CB19-19 4.9 J 12 J 17 32 48 J 20 134 19 J 0.21 J
6/20/2006 920 EQ basin 06CB19-20 <14 1.5 J 0.52 J 3.5 J 2.3 J 1.9 J 9.7 30 J 0.12 J
6/20/2006 925 EQ basin 06CB19-21 1.7 J 3.3 J 1.8 J 3.5 J 13 1.6 J 25 2.7 J 0.051 J
6/20/2006 930 EQ basin 06CB19-22 <14 0.93 J 0.72 J 2.2 J 1.7 J 0.6 J 6.2 0.83 J 0.015 J
6/20/2006 935 EQ basin 06CB19-23 3.4 J 17 J 19 J 37 J 24 J 12 J 112 100 J 0.82 J
6/20/2006 940 EQ basin 06CB19-24 0.20 J 0.71 J <6.5 0.91 J 1.7 J 0.5 J 4.0 1.7 J 0.012 J
6/22/2006 1530 EQ basin 06CB19-25 7.2 J 30 J 26 J 140 13 J 20 J 236 150 J 0.86 J
6/22/2006 1535 EQ basin 06CB19-26 14 J 42 J 45 J 420 J 220 420 J 1,161 210 J 2.0 J
6/22/2006 1540 EQ basin 06CB19-27 0.14 J 0.71 1.3 J 4.5 J 1.5 1.1 9.3 3.0 J <9.4
6/22/2006 1545 EQ basin 06CB19-28 0.47 J 2.3 8.2 J 14 J 3.6 J 3.8 J 32 25 J 0.07 J
6/22/2006 1550 EQ basin 06CB19-29 0.24 J 1.4 1.9 J 19 2.4 J 3.7 J 29 2.0 J 0.048 J
6/22/2006 1555 EQ basin 06CB19-30 <140 11 J 320 1,000 J 120 J 140 1,591 140 J 0.41 J
6/23/2006 1020 EQ basin 06CB19-31 0.74 J 3.2 J 120 J 420 77 J 100 J 721 3.5 J 0.091 J
6/23/2006 1025 EQ basin 06CB19-32 0.38 J 1.4 0.98 J 2.5 3.0 J 1.1 J 9.4 1.9 J 0.23 J
6/23/2006 1030 EQ basin 06CB19-33 0.65 J 1.8 3.5 5.0 J 7.1 J 3.4 J 21 1.6 J 0.1 J
6/23/2006 1035 EQ basin 06CB19-34 <1.6 0.15 J 0.5 J 1.7 0.25 J 0.28 J 2.9 0.24 J <5.3
6/23/2006 1040 EQ basin 06CB19-35 3.1 J 16 J 15 J 47 J 20 J 18 J 119 180 J 1.3 J
6/23/2006 1045 EQ basin 06CB19-36 <100 12 J 27 J 190 5.6 J 7.4 J 242 78 J 0.52 J

aAdjacent shaded rows indicate the second listed sample is an offsite laboratory duplicate sample for QA/QC.
bTotal DDT is equal to the sum of the six DDE, DDT, and DDD analogues. Non detect values (<x) were not included in the total.
cHBB analyses were typically not performed by the onsite lab, although some results are provided.
dPBB values include hexabromobiphenyl concentrations only.
 Abbreviations for chemicals: DDE = Dichlorodiphenyldichloroethylene, DDD = Dichlorodiphenyldichloroethane, and DDT = Dichlorodiphenyltrichloroethane
 HBB = Hexabromobenzene, and PBB = Polybrominated biphenyl
 NA means "not analyzed."
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TABLE 3
Equalization Basin Confirmation Sampling Results
Velsicol Chemical Site–2006 Cleanup Status Report

Date Time Location/Comments Sample ID
7/8/2006 NR Q19 1794 <0.15 0.79 0.53 2.9 0.18 0.35 4.8 <0.55
7/8/2006 NR Q20 1795 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.55
7/8/2006 NR Q21 1796 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.55
7/8/2006 NR O17 1797 <0.15 <0.15 0.62 1.7 0.85 1.3 4.4 6.6 J
7/8/2006 NR P18 1798 <60 <60 <60 121 <60 <60 121 <220
7/8/2006 NR P20 1799 <0.15 0.51 1.7 3.2 0.65 0.98 7.0 <0.55
7/8/2006 NR R22 1800 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.55

7/10/2006 NR M19 1801 <0.15 <0.15 2.0 2.16 0.16 0.23 4.6 <0.55
7/10/2006 NR M20 1802 <0.15 0.17 0.24 <0.15 <0.15 <0.15 0.41 <0.55
7/10/2006 NR N18 1803 <0.15 0.30 5.7 4.5 0.65 1.4 12 <0.55
7/10/2006 NR N19 1804 <0.15 <0.15 0.28 0.25 <0.15 <0.15 0.53 <0.55
7/10/2006 NR N20 1805 <0.15 <0.15 0.43 0.62 <0.15 0.17 1.2 <0.55
7/10/2006 NR O18 1806 0.19 0.61 1.3 3.1 0.84 1.1 7.1 <0.55
7/10/2006 NR O19 1807 0.17 1.2 21 23 2.2 5.0 52 <0.55
7/10/2006 NR O20 1808 0.61 3.5 53 71 9.9 20 158 <0.55
7/10/2006 NR P21 1809 0.27 1.7 34 41 4.0 8.8 89 <0.55
7/11/2006 1530 L16 sidewall (near Hot Spot Cell) 1810 2.8 8.2 14 46 46 81 198 <5.5
7/11/2006 1535 M16 sidewall (near Hot Spot Cell) 1811 <60 <60 1,987 1,460 793 938 5,177 <220
7/11/2006 1540 L17 sidewall (near Hot Spot Cell) 1812 <0.75 2.1 29 27 29 34 122 <2.75
7/17/2006 1025 N22 1813 <0.15 <0.15 1.6 2.7 0.37 0.64 5.4 <0.55
7/17/2006 1030 N23 1814 <0.15 0.27 0.35 0.81 0.29 0.26 2.0 <0.55
7/17/2006 1035 P23 1815 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.55
7/17/2006 1040 Q22 1816 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.55
7/17/2006 1045 P22 1817 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.55
7/17/2006 1050 O21 1818 <0.15 0.38 0.73 1.8 0.38 0.42 3.7 <0.55
7/17/2006 1055 N21 1819 <0.15 0.19 2.3 3.3 0.47 0.79 7.1 <0.55
7/17/2006 1100 P23 1820 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.55
7/17/2006 1105 O22 1821 0.85 1.3 41 25 1.7 3.4 73 <0.55
7/17/2006 1110 O23 1822 0.79 J 1.2 J 1.6 J 2.0 J 2.6 J 1.2 J 9.3 <0.55

aTotal DDT is equal to the sum of the six DDE, DDT, and DDD analogues analyzed. Non detect values (<x) were not included in the total.
bPBB values include hexabromobiphenyl concentrations only.

  Abbreviations for chemicals: DDE = Dichlorodiphenyldichloroethylene, DDD = Dichlorodiphenyldichloroethane, DDT = Dichlorodiphenyltrichloroethane,
  and PBB = Polybrominated biphenyl.
  "J" qualified results indicate the reported concentration is estimated.

  NR means "not recorded."

Sample Info.
PBBb

Concentration in milligrams per kilogram (mg/kg)
o,p-DDD p,p-DDD Total DDTao,p-DDE p,p-DDE o,p-DDT p,p-DDT
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TABLE 4
Analytical Results of Perimeter Air Monitoring
Velsicol Chemical Site–2006 Cleanup Status Report
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10-May-06
VL001 Up-gradient 06CB18-01 37 Side-gradient 1.1 U 5.7 1.1 U 1.1 U 1.1 U 1.1 U 4.2 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
VL002 Side-gradient 06CB18-02  51 Up-gradient 0.67 U 6.1 0.67 U 0.67 U 0.67 U 0.67 U 3.8 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 1.4 0.67 U 0.67 U 0.67 U 0.67 U
VL003 Down-gradient 06CB18-03  36 Side-gradient 1.1 U 4.4 1.1 U 1.1 U 1.1 U 1.1 U 4.2 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

VL004E Up-gradient 06CB18-04 35 Down-gradient 1.1 U 5.8 1.1 U 1.1 U 1.1 U 1.1 U 4.5 U 1.1 U 1.1 U 1.1 U 1.1 1.1 U 1.7 1.1 U 1.1 U 1.1 U 1.1 U
VL005B Up-gradient 06CB18-05 40 Side-gradient 1.0 U 4.2 1.0 U 1.0 U 1.0 U 1.0 U 4.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

11-May-06
VL001 Up-gradient 06CB18-07 12 Up-gradient 0.96 U 3.8 U 0.96 U 0.96 U 0.96 U 0.96 U 3.8 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U
VL002 Side-gradient 06CB18-08 11 Side-gradient 0.94 U 3.7 U 0.94 U 0.94 U 0.94 U 0.94 U 3.7 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U
VL003 Down-gradient 06CB18-09 9.4 Down-gradient 1.2 17 3.8 1.1 U 1.1 U 1.1 U 4.3 U 1.4 4.2 14 18 7.1 4.7 4.7 6.4 38 5.0

VL004E Up-gradient 06CB18-10 12 Up-gradient 0.67 U 2.7 U 0.67 U 0.67 U 0.67 U 0.67 U 2.7 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U
12-May-06

VL001 Up-gradient 06CB18-11 4.6 Up-gradient 0.88 U 3.5 U 0.88 U 0.88 U 0.88 U 0.88 U 3.5 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U
VL002 Side-gradient 06CB18-12 5.6 Side-gradient 0.67 U 2.7 U 0.67 U 0.67 U 0.67 U 0.67 U 2.7 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U
VL003 Down-gradient 06CB18-13 4.2 Down-gradient 0.88 U 3.8 0.88 U 0.88 U 0.88 U 0.88 U 3.5 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U

VL004E Up-gradient 06CB18-14 5.7 Up-gradient 0.90 U 4.0 0.90 U 0.90 U 0.90 U 0.90 U 3.6 U 0.90 U 0.90 U 0.90 U 0.90 U 0.90 U 0.90 U 0.90 U 0.90 U 0.90 U 0.90 U
13-May-06

VL001 Side-gradient 06CB18-15 11 Side-gradient 0.98 U 3.9 U 0.98 U 0.98 U 0.98 U 0.98 U 3.9 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U
VL002 Up-gradient 06CB18-16 12 Up-gradient 0.98 U 3.9 U 0.98 U 0.98 U 0.98 U 0.98 U 3.9 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U
VL003 Side-gradient 06CB18-17 11 Side-gradient 1.0 U 8.6 1.0 U 1.0 U 1.0 U 1.0 U 4.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

VL004E Side-gradient 06CB18-18 13 Side-gradient 1.0 U 4.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
14-May-06

VL001 Down-gradient 06CB18-19 22 Down-gradient 1.0 U 13 1.0 U 1.0 U 1.0 U 1.0 U 4.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
VL002 Up-gradient 06CB18-20 26 Up-gradient 0.92 U 8.0 0.92 U 1.3 0.92 U 0.92 U 3.7 U 0.92 U 0.92 U 0.92 U 1.6 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U
VL003 Up-gradient 06CB18-21 22 Up-gradient 0.67 U 4.2 0.67 U 0.67 U 0.67 U 0.67 U 2.7 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

VL004E Down-gradient 06CB18-22 20 Down-gradient 1.0 U 4.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
15-May-06

VL001 Down-gradient 06CB18-23 24 Down-gradient 0.94 U 9.8 0.94 U 0.94 U 1.3 0.94 U 3.7 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 60 0.94 U 0.94 U 0.94 U 0.94 U
VL002 Up-gradient 06CB18-24 28 Side-gradient 0.98 U 3.9 U 0.98 U 0.98 U 0.98 U 0.98 U 3.9 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U
VL003 Up-gradient 06CB18-25 23 Up-gradient 0.98 U 3.9 U 0.98 U 0.98 U 0.98 U 0.98 U 3.9 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U

VL004E Down-gradient 06CB18-26 20 Down-gradient 1.1 U 8.6 1.1 U 1.1 U 1.1 U 1.1 U 4.2 U 1.1 U 1.1 U 1.1 U 1.5 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
VL005 Down-gradient 06CB18-27 24 Down-gradient 0.98 U 10 0.98 U 0.98 U 1.4 0.98 U 3.9 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 77 0.98 U 0.98 U 0.98 U 0.98 U

16-May-06 From North
VL001 Down-gradient 06CB18-29 31 Down-gradient 1.0 U 11 1.0 U 1.0 U 1.0 U 1.0 U 4.0 U 1.0 U 1.2 5.8 1.5 1.0 U 3.3 2.0 1.0 U 3.9 1.0 U
VL002 Side-gradient 06CB18-30 34 Side-gradient 1.0 U 4.4 1.0 U 1.0 U 1.0 U 1.0 U 4.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
VL003 Up-gradient 06CB18-31 28 Up-gradient 0.96 U 4.0 0.96 U 0.96 U 0.96 U 0.96 U 3.8 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U

VL004E Down-gradient 06CB18-32 29 Down-gradient 0.68 U 6.0 0.68 U 0.68 U 1.6 0.68 U 2.7 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U
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17-May-06
VL001 Up-gradient 06CB18-33 100 Up-gradient 0.70 U 3.1 0.70 U 0.70 U 0.70 U 0.70 U 2.80 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U
VL002 Side-gradient 06CB18-34 27 Down-gradient 0.82 U 3.3 U 0.82 U 0.82 U 0.82 U 0.82 U 3.30 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 1.3 0.82 U 0.82 U 0.82 U 0.82 U
VL003 Down-gradient 06CB18-35 23 Down-gradient 0.94 U 3.8 0.94 U 0.94 U 0.94 U 0.94 U 3.70 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U

VL004E Up-gradient 06CB18-36 34 Side-gradient 0.68 U 8.9 0.68 U 0.68 U 0.68 U 0.68 U 2.70 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 49 0.68 U 0.68 U 0.68 U 0.68 U
18-May-06

VL001 Up-gradient 06CB18-37 36 Up-gradient 0.70 U 2.8 0.70 U 0.70 U 0.70 U 0.70 U 2.8 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U
VL002 Down-gradient 06CB18-38 11 Down-gradient 1.1 U 4.3 U 1.1 U 1.1 U 1.1 U 1.1 U 4.3 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
VL003 Side-gradient 06CB18-39 10 Side-gradient 0.72 U 2.9 0.72 U 0.72 U 0.72 U 0.72 U 2.9 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U

VL004E Down-gradient 06CB18-40 24 Down-gradient 0.70 U 2.8 U 0.70 U 0.70 U 0.70 U 0.70 U 2.8 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U
19-May-06

VL001 Down-gradient 06CB18-41 27 Down-gradient 2.2 U 8.9 U 2.2 U 2.2 U 2.2 U 2.2 U 8.9 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U
VL002 Side-gradient 06CB18-42 18 Side-gradient 1.1 U 5.2 1.1 U 3.0 1.1 U 1.1 U 4.3 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 8.4 1.1 U 1.1 U 1.1 U 1.1 U
VL003 Up-gradient 06CB18-43 15 Up-gradient 1.1 U 4.2 U 1.1 U 1.1 U 1.1 U 1.1 U 4.2 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

VL004E Down-gradient 06CB18-44 34 Down-gradient 1.1 U 4.5 U 1.1 U 1.1 U 1.8 1.1 U 4.5 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
20-May-06

VL001 Up-gradient 06CB18-45 120 J Up-gradient 1.1 U 14 1.1 U 1.1 U 1.1 U 1.1 U 4.2 U 1.1 U 1.1 U 1.1 U 2.7 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
VL002 Down-gradient 06CB18-46 61 Down-gradient 1.2 U 9.3 1.2 U 1.2 U 1.2 U 1.2 U 4.6 U 1.2 U 1.2 U 1.2 U 1.2 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U
VL003 Down-gradient 06CB18-47 19 Down-gradient 1.1 U 4.5 U 1.1 U 1.1 U 1.1 U 1.1 U 4.5 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

VL004E Side-gradient 06CB18-48 46 Side-gradient 0.78 U 5.3 0.78 U 8.0 0.78 U 0.78 U 3.1 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 3.1 0.78 U 0.78 U 0.78 U 0.78 U
VL005B Up-gradient 06CB18-49 20 Up-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ

21-May-06
VL001 Side-gradient 06CB18-51 34 Down-gradient 0.67 U 3.4 0.67 U 0.67 U 0.67 U 0.67 U 2.7 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U
VL002 Down-gradient 06CB18-52 17 Side-gradient 1.0 U 4.1 U 1.0 U 1.0 U 1.0 U 1.0 U 4.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
VL003 Side-gradient 06CB18-53 13 Up-gradient 0.94 U 4.7 0.94 U 0.94 U 0.94 U 0.94 U 3.7 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U

VL004E Down-gradient 06CB18-54 56 Down-gradient 0.72 U 4.6 0.72 U 0.72 U 0.72 U 0.72 U 2.9 U 0.72 U 0.72 U 0.72 U 0.80 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U 0.72 U
22-May-06

VL001 Down-gradient 06CB18-55 150 Down-gradient 1.1 U 4.3 U 1.1 U 1.1 U 1.3 1.1 U 4.3 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
VL002 Side-gradient 06CB18-56 27 Side-gradient 1.0 U 4.1 U 1.0 U 1.0 U 1.0 U 1.0 U 4.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
VL003 Up-gradient 06CB18-57 24 Up-gradient 1.0 U 4.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

VL004E Down-gradient 06CB18-58 120 Down-gradient 0.67 U 2.9 6.2 0.67 U 2.8 0.67 U 2.7 U 0.67 U 1.8 6.4 0.67 U 0.67 U 0.67 U 2.3 0.67 U 9.6 0.67 U
23-May-06

VL001 Up-gradient 06CB18-59 82 Up-gradient 0.96 U 3.8 U 0.96 U 0.96 U 0.96 U 0.96 U 3.8 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 4.9 0.96 U 0.96 U 0.96 U 0.96 U
VL002 Side-gradient 06CB18-60 43 Side-gradient 1.0 U 4.7 1.0 U 1.0 U 1.0 U 1.0 U 4.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.2 1.0 U
VL003 Down-gradient 06CB18-61 46 Down-gradient 1.2 U 4.7 U 1.2 U 1.2 U 1.2 U 1.2 U 4.7 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U

VL004E Up-gradient 06CB18-62 72 Up-gradient 1.1 U 6.4 1.1 U 1.1 U 1.1 U 1.1 U 4.3 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.9 1.1 U 1.1 U 1.1 U 1.1 U
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30-May-06
VL001 Up-gradient 06CB18-63 140 Up-gradient 1.2 U 5.3 1.2 U 1.2 U 1.2 U 1.2 U 5.0 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U
VL002 Side-gradient 06CB18-64 63 Side-gradient 1.2 U 5.0 U 1.2 U 1.2 U 2.2 1.2 U 5.0 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U
VL003 Down-gradient 06CB18-65 72 Down-gradient 1.2 U 4.9 U 1.2 U 1.2 U 1.9 1.2 U 4.9 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U

VL004E Up-gradient 06CB18-66 49 Up-gradient 1.2 U 7.6 1.2 U 1.2 U 1.2 U 1.2 U 5.0 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 6.4 1.2 U 1.2 U 1.2 U 1.2 U
2-Jun-06

VL001 N/A 06CB18-67 49 Down-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
VL002 N/A 06CB18-68 39 Up-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
VL003 N/A 06CB18-69 24 Up-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ

VL004E N/A 06CB18-70 31 Down-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
5-Jun-06

VL001 Up-gradient 06CB18-71 110 Up-gradient 1.2 U 4.6 U 1.2 U 1.2 U 11 J 1.2 U 4.6 U 1.2 U 1.2 U 1.2 U 2.7 J 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U
VL002 Down-gradient 06CB18-72 54 Down-gradient 1.1 U 4.5 U 1.1 U 1.1 U 5.3 1.1 U 4.5 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 5.9 1.1 U
VL003 Down-gradient 06CB18-73 42 Down-gradient 1.2 U 4.6 U 1.2 U 3.5 1.2 U 1.2 U 4.6 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U

VL004E Side-gradient 06CB18-74 95 Side-gradient 1.1 U 4.3 U 1.1 U 3.0 1.1 U 1.1 U 4.3 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 2.6 1.1 U 1.1 U 1.1 U 1.1 U
VL005B Up-gradient 06CB18-75 110 Up-gradient 1.1 U 4.5 U 1.1 U 1.1 U 1.1 U 1.1 U 4.5 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

12-Jun-06
VL001 Down-gradient 05CB18-80 62 Down-gradient 1.1 U 6.0 1.1 U 1.1 U 51 1.1 U 4.2 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 20 1.1 U 1.1 U 1.1 U 1.1 U
VL002 Up-gradient 05CB18-81 30 Up-gradient 1.0 U 4.1 U 1.0 U 1.0 U 1.0 U 1.0 U 4.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
VL003 Up-gradient 05CB18-82 23 Up-gradient 1.0 U 4.1 U 1.0 U 1.0 U 1.0 U 1.0 U 4.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

VL004E Down-gradient 05CB18-83 42 Down-gradient 1.0 U 4.1 U 5.5 1.0 U 210 1.0 U 4.1 U 1.0 U 2.0 7.0 1.0 U 1.0 U 1.0 U 2.3 1.0 U 8.6 1.0 U
15-Jun-06

VL001 N/A 06CB19-10 82 Up-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
VL002 N/A 06CB19-11 66 Side-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
VL003 N/A 06CB19-12 42 Down-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ

VL004E N/A 06CB19-13 51 Up-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
19-Jun-06

VL001 Up-gradient 06CB19-14 62 Down-gradient 1.2 U 7.6 1.2 U 1.2 U 1.2 U 1.2 U 4.7 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U
VL002 Side-gradient 06CB19-15 130 Side-gradient 1.1 U 4.2 U 1.1 U 1.1 U 31 1.1 U 4.2 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
VL003 Down-gradient 06CB19-16 42 Up-gradient 1.1 U 5.9 1.1 U 1.1 U 6.7 1.1 U 4.5 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

VL004E Down-gradient 06CB19-17 67 Down-gradient 1.1 U 4.4 J 1.1 U 1.1 U 1.1 U 1.1 U 4.5 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 7.0 1.1 U 1.1 U 1.1 U 1.1 U
22-Jun-06

VL001 N/A 06CB19-42 49 Down-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
VL002 N/A 06CB19-43 43 Side-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
VL003 N/A 06CB19-44 24 Up-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ

VL004E N/A 06CB19-45 46 Down-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
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26-Jun-06
VL001 Down-gradient 06CB19-46 120 Down-gradient 0.78 U 17 0.78 U 0.78 U 17 0.78 U 3.1 U 0.78 U 0.78 U 0.78 U 2.3 0.78 U 59 0.78 U 0.78 U 0.78 U 0.78 U
VL002 Up-gradient 06CB19-47 25 Up-gradient 0.96 U 4.9 0.96 U 0.96 U 2.3 0.96 U 3.8 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U
VL003 Up-gradient 06CB19-48 23 Up-gradient 1.0 U 9.0 1.0 U 1.0 U 1.1 1.0 U 4.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

VL004E Down-gradient 06CB19-49 58 Down-gradient 0.78 U 3.3 2.4 0.78 U 21 0.78 U 3.1 U 0.78 U 0.81 2.2 0.78 U 0.78 U 0.78 U 0.90 0.78 U 4.7 0.78 U
28-Jun-06

VL001 N/A 06CB19-50 50 Down-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
VL002 N/A 06CB19-51 38 Up-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
VL003 N/A 06CB19-52 34 Up-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ

VL004E N/A 06CB19-53 78 Down-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
6-Jul-06

VL001 Down-gradient 06CB19-54 69 Up-gradient 0.96 U 4.6 0.96 U 2.1 26 0.96 U 3.8 U 0.96 U 0.96 U NR 0.96 U 0.96 U 17 0.96 U 0.96 U 0.96 U 0.96 U
VL002 Up-gradient 06CB19-55 30 Side-gradient 0.78 U 3.1 U 0.78 U 0.78 U 0.78 U 0.78 U 3.1 U 0.78 U 0.78 U NR 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U
VL003 Up-gradient 06CB19-56 25 Down-gradient 0.76 U 3.0 U 0.76 U 0.76 U 1.2 0.76 U 3.0 U 0.76 U 0.76 U NR 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U

VL004E Down-gradient 06CB19-57 75 Side-gradient 0.76 U 3.0 U 0.76 U 0.76 U 61 0.96 3.0 U 0.76 U 0.76 U NR 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U
9-Jul-06

VL001 N/A 06CB19-58 160 Up-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
VL002 N/A 06CB19-59 56 Side-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
VL003 N/A 06CB19-60 94 Down-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ

VL004E N/A 06CB19-61 68 Up-gradient NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ NRQ
14-Jul-06

VL001 Up-gradient 06CB19-62 37 Up-gradient 1.1 U 6.5 1.1 U 1.1 U 1.1 U 1.1 U 4.3 U 1.1 U 1.1 U NR 1.1 U 1.1 U 2.1 1.1 U 1.1 U 1.1 U 1.1 U
VL002 Up-gradient 06CB19-63 39 Side-gradient 0.98 U 6.3 0.98 U 0.98 U 0.98 U 0.98 U 3.9 U 0.98 U 0.98 U NR 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U
VL003 Down-gradient 06CB19-64 30 Down-gradient 0.72 U 18 0.72 U 0.73 1.5 0.72 U 2.9 U 0.72 U 0.72 U NR 1.3 0.72 U 0.80 0.72 U 0.72 U 0.91 0.72 U

VL004E Up-gradient 06CB19-65 28 Up-gradient 0.79 U 25 0.79 U 4.6 0.79 U 0.79 U 3.2 U 0.79 U 0.79 U NR 3.1 0.79 U 2.8 0.79 U 0.79 U 0.79 U 0.79 U
VL005B

Up-gradient 06CB19-66 44 Up-gradient 0.82 U 6.4 0.82 U 4.0 J 0.82 U 0.82 U 3.3 U 0.82 U 0.82 U NR 0.82 U 0.82 U 1.9 0.82 U 0.82 U 1.0 0.82 U
Footnotes:
* ppb v= parts per billion volume
U= Not detected above the associated detection limit.
J= Estimated concentration.
A) TSP samples were collected over 24 hour periods. All other samples were collected just during normal working hours.
B) Location VL005 is co-located with VL001.
C) "NRQ" indicates these analyses were not requested.
D) "NR" indicates these results were not reported by the laboratory.
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TABLE 5
Perimeter Air Monitoring VOC and TSP Summary
Velsicol Chemical Site–2006 Cleanup Status Report
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Up-gradient Detections 0 21 0 3 4 0 0 0 0 0 5 0 8 0 0 1 0 40
36 data points Maximum 0 25 0 4.6 11 0 0 0 0 0 3.1 0 49 0 0 1.0 0 160
(TSP 40 data points) AverageB 0 4.2 0 0.28 0.43 0 0 0 0 0 0.31 0 2.0 0 0 0.03 0 45

Std. Dev.B 0 5.1 0 1.0 1.9 0 0 0 0 0 0.84 0 8.2 0 0 0.17 0 37

Side-gradient Detections 0 9 0 3 2 0 1 0 0 0 0 0 5 0 0 1 0 26
18 data points Maximum 0 8.6 0 8.0 31 0 3.8 0 0 0 0 0 8.4 0 0 3.2 0 130
(TSP 26 data points) Average 0 2.5 0 0.78 1.8 0 0.21 0 0 0 0 0 0.93 0 0 0.18 0 39

Std. Dev. 0 2.8 0 2.0 7.3 0 0.90 0 0 0 0 0 2.1 0 0 0.75 0 29

Down-gradient Detections 1 20 4 3 16 1 0 1 5 5 7 1 9 5 1 7 1 42
34 data points Maximum 1.2 18 6.2 3.5 210 0.96 0 1.4 4.2 14 18 7.1 77 4.7 6.4 38 5.0 150
(TSP 42 data points) Average 0.04 4.8 0.5 0.19 12 0.03 0 0.04 0.29 1.1 0.78 0.21 7.3 0.36 0.19 2.1 0.15 46

Std. Dev. 0.21 5.5 1.6 0.70 38 0.16 0 0.24 0.85 3.1 3.1 1.2 19 1.0 1.10 6.8 0.86 31

OSHA PEL C
350,000 1,000,000 1,000 20,000 75,000 50,000 100,000 200,000 100,000 100,000 200,000 100,000 25,000 100,000 100,000 200,000 100,000 N/AD

Notes:
A) ppb v= parts per billion volume
B) Averages and standard deviations were calculated by using zero for values when the compound was not detected.
C) OSHA PELs are the maximum 8-hour time weighted average concentrations to which workers are permitted to be exposed.  They are included for comparison only.
D) N/A = not applicable; OSHA PEL does not exist for total suspended particulates.

VOC Concentrations given in ppb vA
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TABLE 6
River Turbidity Monitoring Results
Velsicol Chemical Site–2006 Cleanup Status Report

Date Time 0'-2' 2'-4' 4'-6' 6'-8' 0'-2' 2'-4' 4'-6' 6'-8' 0'-2' 2'-4' 4'-6' 6'-8' 8'-10' 0'-2' 2'-4' 4'-6' 6'-8' Bot+1'
4/8/2006 1500 12 12 12 13 11 12 12 13 11 12 12 12 14 11 12 13 14 14
4/9/2006 730 11 11 12 12 11 12 12 12 11 12 12 13 13 11 11 13 13 13
4/9/2006 1300 11 12 12 12 11 11 12 13 11 12 13 13 13 13 13 13 13 13
4/10/2006 1100 11 11 12 12 11 12 12 12 11 12 13 13 13 11 11 13 13 13
4/10/2006 1600 11 12 13 13 11 12 12 13 11 11 12 13 13 11 12 13 13 12
4/11/2006 1000 12 13 12 14 12 12 14 13 11 12 11 13 12 10 12 12 14 13
4/11/2006 1500 12 12 14 14 13 12 13 13 12 12 13 13 14 11 13 13 12 14
4/12/2006 1000 18 19 19 20 19 19 18 19 18 18 17 19 18 17 19 18
4/12/2006 1600 19 20 19 20 19 20 20 20 16 17 18 18 16 17 18 18
4/13/2006 1100 10 11 12 12 11 11 12 13 10 11 11 12 12 11 12 12 12 12
4/13/2006 1600 12 12 13 13 10 11 12 12 11 12 13 13 13 10 11 11 12 12
4/14/2006 1000 11 12 13 13 12 13 13 13 11 12 13 13 13 10 11 12 13 13
4/14/2006 1600 10 11 11 12 10 12 12 12 10 11 12 12 13 11 12 13 13 13
4/15/2006 800 19 20 20 21 18 19 18 20 18 18 19 19 19 17 19 18 19 19
4/16/2006 800 12 13 13 13 11 12 12 13 10 11 12 13 13 11 12 12 13 13
4/16/2006 1700 10 11 12 13 11 12 12 13 12 12 13 13 14 12 13 13 14 13
4/17/2006 900 18 19 19 20 19 20 19 21 17 19 19 20 20 18 19 19 19 19
4/17/2006 1630 17 19 19 20 16 17 19 19 18 19 20 20 20 18 18 19 19 19
4/18/2006 1000 16 16 15 15 16 16 15 15 15 15 16 16 16 13 13 14 15 15
4/18/2006 1600 16 16 15 16 13 14 15 15 14 15 15 16 16 14 14 15 15 15
4/19/2006 1000 23 24 24 25 23 23 24 24 23 24 24 25 24 22 23 24 25 25
4/19/2006 1500 22 23 24 24 22 22 24 25 21 22 24 24 25 21 23 24 24 25
4/20/2006 900 32 32 33 34 31 32 34 34 31 32 33 34 34 33 32 32 34 34
4/20/2006 1600 32 33 33 34 31 32 33 34 31 33 33 34 34 31 32 33 34 34
4/21/2006 900 35 36 37 37 34 35 36 36 35 36 37 36 36 35 35 36 36 36
4/21/2006 1600 36 36 36 37 35 36 36 36 34 35 37 37 37 35 35 36 36 36
4/22/2006 900 36 36 37 37 35 36 37 37 35 36 37 37 37 36 36 37 37 37
4/22/2006 1600 36 36 37 37 35 36 36 37 35 36 36 37 37 34 36 36 36 36
4/23/2006 830 35 35 36 37 34 35 36 37 34 35 36 37 36 33 35 36 37 36
4/24/2006 1000 25 25 26 26 25 25 27 27 23 24 25 25 27 23 24 24 25 27
4/24/2006 1600 25 25 26 26 25 25 27 28 23 24 25 26 26 23 23 24 25 26
4/25/2006 1000 22 23 24 24 21 23 23 24 21 22 23 24 24 20 22 23 24 24
4/25/2006 1500 22 22 23 24 21 22 23 23 21 22 23 23 24 20 21 22 23 24
4/26/2006 1100 23 24 24 25 23 24 23 23 22 22 23 24 24 21 22 22 24 25

Upstream Location 2Upstream Location 1 Downstream Location 1 Downstream Location 2
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TABLE 6
River Turbidity Monitoring Results
Velsicol Chemical Site–2006 Cleanup Status Report

Date Time 0'-2' 2'-4' 4'-6' 6'-8' 0'-2' 2'-4' 4'-6' 6'-8' 0'-2' 2'-4' 4'-6' 6'-8' 8'-10' 0'-2' 2'-4' 4'-6' 6'-8' Bot+1'
Upstream Location 2Upstream Location 1 Downstream Location 1 Downstream Location 2

4/26/2006 1600 23 24 25 24 21 21 22 24 19 21 21 24 24 20 21 21 22 24
4/27/2006 900 24 22 25 25 25 25 26 26 24 26 26 26 26 26 25 26 26 26
4/27/2006 1600 25 26 26 26 24 25 25 26 24 25 26 26 26 25 26 26 26 26
4/28/2006 900 25 26 26 27 24 25 26 26 25 26 27 27 27 26 26 27 27 27
4/28/2006 1605 26 27 27 27 25 26 26 26 26 26 27 27 27 26 26 27 27 27
4/29/2006 900 23 24 24 25 23 23 23 25 22 23 24 24 25 22 22 23 23 25
4/29/2006 1600 22 23 23 23 21 21 22 24 22 23 24 24 25 21 22 23 24 25
4/30/2006 1000 17 17 18 19 16 17 18 19 17 17 18 19 20 16 17 17 18 20
4/30/2006 1430 17 17 18 19 16 17 20 21 17 18 19 20 21 16 16 18 18 21
5/1/2006 1100 21 22 23 23 20 21 23 24 21 22 22 24 24 20 20 21 24 24
5/1/2006 1700 21 22 23 24 21 21 23 23 20 21 22 23 24 21 22 22 25 25
5/2/2006 1000 21 22 23 24 22 23 23 24 22 22 23 24 25 21 21 22 24 24
5/2/2006 1600 21 22 24 24 20 21 22 24 21 21 23 23 25 20 20 21 23 25
5/3/2006 900 19 18 18 20 19 19 20 20 19 20 21 21 22 19 20 21 21 22
5/3/2006 1600 19 19 20 20 19 20 21 22 20 21 22 23 23 21 22 22 23 23
5/7/2006 900 18 19 18 19 17 18 19 19 18 19 19 19 19 19 18 18 17 17
5/7/2006 1600 17 18 18 18 18 18 19 19 17 18 19 19 19 18 19 19 19 19
5/8/2006 1600 32 33 33 34 32 32 33 34 31 32 32 33 34 31 31 32 33 34
5/10/2006 1000 31 31 32 32 31 32 33 33 31 32 33 34 34 31 32 33 34 34
5/10/2006 1600 31 32 33 34 30 31 32 32 30 31 31 32 33 31 31 31 33 33
5/11/2006 900 50 51 52 52 50 50 52 52 49 51 52 52 52 50 51 52 52 52
5/11/2006 1600 50 51 51 51 49 50 51 51 50 52 52 52 52 50 51 52 52 52
5/14/2006 820 48 49 50 50 48 48 49 49 48 49 49 50 51 47 49 49 50 50
5/14/2006 1800 48 48 50 51 49 50 51 52 49 50 53 53 54 49 50 51 53 54
5/17/2006 900 46 46 47 47 45 46 47 47 45 45 47 48 48 45 45 48 48 48
5/17/2006 1500 46 46 47 48 47 47 48 48 47 48 48 48 48 47 48 48 49 49
5/18/2006 1000 42 43 44 44 42 44 44 44 41 42 43 44 44 41 41 43 43 45
5/18/2006 1500 40 41 42 43 42 43 44 44 41 42 43 44 44 40 41 42 43 44
5/22/2006 1000 25 26 27 28 24 25 25 27 24 24 25 25 26 23 23 25 25 26
5/22/2006 1500 25 26 27 28 25 26 26 28 24 25 27 28 28 24 24 27 28 28
5/30/2006 1000 35 36 36 38 35 36 37 39 35 35 37 39 39 35 36 37 39 39
5/30/2006 1600 35 36 37 37 35 36 36 37 34 35 35 36 37 35 36 37 37 38
5/31/2006 1000 180 182 183 185 181 182 182 185 180 181 183 184 185 181 183 184 185 185
5/31/2006 1600 180 182 183 184 180 181 183 184 182 183 184 185 186 182 183 183 185 186
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TABLE 6
River Turbidity Monitoring Results
Velsicol Chemical Site–2006 Cleanup Status Report

Date Time 0'-2' 2'-4' 4'-6' 6'-8' 0'-2' 2'-4' 4'-6' 6'-8' 0'-2' 2'-4' 4'-6' 6'-8' 8'-10' 0'-2' 2'-4' 4'-6' 6'-8' Bot+1'
Upstream Location 2Upstream Location 1 Downstream Location 1 Downstream Location 2

6/1/2006 1000 130 132 134 135 132 133 134 134 133 134 134 135 135 133 134 134 135 136
6/1/2006 1500 131 131 133 134 132 132 133 134 132 133 133 134 135 132 133 134 134 134
6/6/2006 900 38 39 40 41 38 38 39 40 38 39 40 41 42 38 39 40 40 42
6/7/2006 1000 38 39 40 41 38 39 40 42 37 39 42 43 43 38 39 41 42 42
6/7/2006 1400 37 38 40 41 37 39 40 41 39 40 41 43 44 39 40 41 43 44
6/8/2006 1000 38 39 40 41 38 38 40 41 38 39 40 41 41 39 40 41 42 44
6/10/2006 800 30 31 32 32 28 30 31 32 28 28 30 32 32 28 29 29 31 31
6/10/2006 1500 28 30 31 32 28 29 30 31 30 28 30 30 30 28 28 30 31 31
6/11/2006 900 28 30 31 32 29 30 31 32 28 30 31 32 32 28 29 30 32 32
6/14/2006 1500 35 36 36 37 34 35 36 37 33 34 35 36 36 33 33 35 36 36
6/15/2006 1000 41 43 44 46 41 42 43 46 41 42 44 46 46 41 42 44 45 46
6/15/2006 1500 44 45 45 49 43 44 44 46 43 43 44 44 45 43 44 45 45 46
6/20/2006 1000 31 33 34 36 31 31 33 35 31 32 34 35 36 30 31 32 33 34
6/20/2006 1500 30 31 34 36 31 32 33 36 30 31 33 35 36 31 32 33 35 36
6/21/2006 1000 33 34 34 35 32 33 33 35 32 34 35 35 35 33 33 34 35 35
6/21/2006 1400 33 34 35 36 32 34 35 36 31 32 33 34 35 32 33 34 34 35
6/22/2006 1000 40 41 43 44 40 40 43 44 40 41 42 43 43 41 42 42 43 44
6/22/2006 1500 41 42 43 43 40 41 42 43 40 41 42 43 44 41 42 42 44 45
6/24/2006 1000 41 42 43 44 43 44 44 45 44 44 45 45 45 44 45 45 46 46
6/24/2006 1500 41 43 44 44 42 43 43 44 42 43 44 45 45 42 43 43 44 45
6/25/2006 1000 40 41 41 42 40 41 41 43 40 41 41 42 42 41 42 43 43 44
6/25/2006 1400 40 41 42 44 40 41 42 44 41 42 42 43 44 41 42 42 44 45
6/27/2006 1000 24 25 27 27 24 25 27 28 23 24 24 25 27 23 24 25 27 28
6/27/2006 1500 24 25 26 26 23 23 25 26 24 24 26 26 27 23 23 24 26 26
6/28/2006 1000 24 25 26 26 24 25 26 27 24 24 25 26 27 23 24 25 25 27
6/28/2006 1500 24 24 26 26 24 25 25 26 23 24 25 26 27 24 24 25 26 27
6/29/2006 1000 26 27 28 28 26 27 28 29 26 26 28 29 29 26 26 28 29 29
6/29/2006 1500 26 27 27 28 26 27 27 29 26 27 28 28 29 26 26 27 28 29
7/5/2006 1000 24 24 25 26 24 25 25 25 23 24 25 25 26 24 25 26 26 26
7/5/2006 1500 24 25 26 26 24 25 26 27 23 24 25 26 27 23 23 24 26 27
7/6/2006 1000 23 24 24 25 23 24 24 26 23 24 24 25 25 23 24 24 25 26
7/6/2006 1600 23 24 25 26 23 24 25 25 23 24 26 26 26 22 23 24 24 25
7/10/2006 1000 22 24 26 27 23 24 25 26 23 23 25 26 26 23 24 25 26 27
7/10/2006 1600 22 24 26 26 21 22 23 25 21 22 23 24 24 21 21 22 22 24
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TABLE 6
River Turbidity Monitoring Results
Velsicol Chemical Site–2006 Cleanup Status Report

Date Time 0'-2' 2'-4' 4'-6' 6'-8' 0'-2' 2'-4' 4'-6' 6'-8' 0'-2' 2'-4' 4'-6' 6'-8' 8'-10' 0'-2' 2'-4' 4'-6' 6'-8' Bot+1'
Upstream Location 2Upstream Location 1 Downstream Location 1 Downstream Location 2

7/11/2006 1000 21 23 24 24 20 21 22 24 20 21 21 22 23 20 21 22 23 24
7/11/2006 1500 21 22 24 25 21 22 25 25 21 22 23 24 25 21 22 23 24 25
7/13/2006 1000 26 27 28 28 25 26 27 27 25 26 27 28 28 25 26 27 28 28
7/13/2006 1500 26 27 28 27 26 27 28 28 26 27 28 28 28 26 27 28 28 28
7/14/2006 1000 26 27 27 28 26 27 27 28 26 27 27 28 28 25 26 27 28 28
7/14/2006 1500 26 27 27 27 26 27 28 28 25 26 27 27 28 25 26 27 27 28
7/15/2006 900 37 38 39 39 36 37 38 39 36 37 38 39 40 35 36 37 37 40
7/15/2006 1600 37 38 38 39 37 38 39 39 37 37 38 39 39 36 37 38 39 39
7/20/2006 900 37 38 38 39 36 37 38 38 36 36 37 38 39 36 36 37 38 38
7/20/2006 1515 36 37 38 39 36 37 38 38 36 37 38 39 39 36 36 38 39 39
7/21/2006 1000 32 33 34 35 31 32 33 35 30 31 33 36 36 30 31 33 36 36
7/21/2006 1500 31 32 33 34 30 31 32 34 30 30 31 32 33 31 32 33 34 35
7/23/2006 900 32 33 33 34 31 32 33 34 31 31 31 32 33 31 31 32 33 34
7/23/2006 1400 32 32 33 34 32 32 33 33 31 32 33 34 34 31 32 33 34 34
8/1/2006 800 17 17 18 17 17 17 17 18 19 18 18 17 15 19 19 18 17 18
8/1/2006 1400 17 17 18 18 17 17 19 18 17 19 20 19 19 17 17 18 17 17
8/2/2006 800 18 17 20 17 17 17 19 18 18 18 20 17 20 18 18 17 18 19
8/2/2006 1413 18 18 19 18 17 17 18 18 15 17 17 18 19 16 17 17 17 19
8/3/2006 822 25 25 24 25 24 21 23 21 23 22 22 24 24 23 24 24 24 24
8/3/2006 1600 22 22 24 24 21 21 21 23 20 19 22 23 24 21 22 21 21 23
8/4/2006 713 19 18 17 18 19 19 19 19 22 21 21 20 22 20 19 18 18 18
8/4/2006 1520 17 17 17 18 18 19 17 18 17 17 16 16 17 18 19 19 15 17
8/5/2006 742 21 21 21 21 23 21 20 21 19 19 19 19 18 18 17 18 19 18
8/5/2006 1622 17 17 17 18 19 17 20 20 18 17 19 19 19 19 20 20 19 21
8/6/2006 833 28 27 27 25 27 26 25 25 24 22 22 23 24 23 23 22 22 21
8/7/2006 749 30 29 29 28 29 30 31 27 24 24 24 22 23 23 23 23 24 23
8/7/2006 1528 35 36 35 34 35 35 36 32 29 29 29 27 28 26 25 27 26 26
8/8/2006 800 30 31 32 30 30 30 30 31 27 27 27 28 28 25 25 25 25 25
8/8/2006 1547 27 27 27 27 24 23 23 23 21 21 21 20 20 20 19 19 20 18
8/9/2006 836 24 24 24 24 24 24 23 23 21 21 21 20 21 20 19 19 19 19
8/9/2006 1648 30 28 28 26 25 25 24 23 21 20 19 11 11 20 16 16 12 12
8/10/2006 722 19 19 19 19 17 17 16 16 14 14 14 12 12 13 14 15 15 16
8/10/2006 1530 23 23 23 24 22 23 24 25 19 20 21 21 21 17 16 16 16 16
8/11/2006 816 21 21 21 21 20 19 20 19 18 17 17 17 17 5 6 6 8 5
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TABLE 6
River Turbidity Monitoring Results
Velsicol Chemical Site–2006 Cleanup Status Report

Date Time 0'-2' 2'-4' 4'-6' 6'-8' 0'-2' 2'-4' 4'-6' 6'-8' 0'-2' 2'-4' 4'-6' 6'-8' 8'-10' 0'-2' 2'-4' 4'-6' 6'-8' Bot+1'
Upstream Location 2Upstream Location 1 Downstream Location 1 Downstream Location 2

8/11/2006 1502 19 19 19 18 19 19 19 19 18 17 17 17 17 11 10 10 10 11
8/12/2006 805 21 22 21 21 20 20 20 19 17 17 16 16 17 15 15 15 14 14
8/12/2006 1611 22 22 22 22 21 20 21 22 19 20 19 19 19 17 17 17 17 15
8/15/2006 821 31 30 30 30 30 30 30 30 27 27 26 26 25 24 24 24 24 24
8/15/2006 1511 25 25 25 25 21 22 22 23 19 19 17 15 15 13 12 11 13 12
8/16/2006 813 13 13 13 13 11 12 11 11 9 9 9 9 8 5 5 4 3 4
8/16/2006 1457 17 17 14 17 18 16 16 16 14 14 14 14 14 10 9 9 8 8
8/17/2006 813 21 21 21 22 20 20 19 19 17 17 17 17 17 14 13 14 15 13
8/17/2006 1333 22 22 23 22 22 22 22 21 20 20 18 17 16 18 20 20 20 20
8/18/2006 722 28 27 27 26 23 24 24 24 12 12 12 10 11 6 5 4 4 4
8/18/2006 1453 25 25 25 23 21 22 22 23 16 16 16 14 13 8 6 4 4 3
8/19/2006 733 39 39 39 39 39 39 39 38 24 24 24 23 23 14 13 13 13 15
8/19/2006 1414 38 38 38 41 37 37 36 35 20 19 19 19 19 8 9 12 13 13
8/20/2006 700 37 37 37 41 37 37 39 40 20 19 18 20 21 9 10 11 12 12
8/20/2006 1440 36 36 36 38 37 36 36 38 22 21 21 21 20 16 15 16 16 15
8/21/2006 720 35 35 35 36 34 34 35 35 21 21 21 20 20 17 18 18 18 18
8/21/2006 1530 32 31 32 32 32 31 31 31 19 19 18 18 18 16 15 15 15 14
8/22/2006 730 28 28 27 29 27 26 26 26 18 18 18 17 17 15 14 14 13 12
8/22/2006 1600 31 30 30 29 30 30 29 29 21 20 20 20 19 16 16 16 15 14
8/23/2006 730 26 26 25 25 25 24 24 24 17 17 16 16 16 15 15 14 14 14
8/23/2006 1645 28 29 29 28 27 29 29 29 20 19 19 19 18 18 16 16 15 14
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TABLE 7
Remedial Action Quantities to Date
Velsicol Chemical Site–2006 Cleanup Status Report

Approximate Approximate
Sediment Sub D Materials Sub C Materials Lime Earthfill Clay DNAPL Removed DDT
Removed Disposed Disposed Used Used Used from Subsurface Removed

Year (yd3) (tons) (tons) (tons) (tons) (tons) (gallons) (tons) Cells Remediated
2000 81,831 133,006 0 10,764 16,324 0 0 11 Cell 4 and Cell 1,2,3
2001 104,251 208,123 0 6,317 80,858 0 0 25 Cell 1,2,3 and Hot Spot Cell
2002 72,100 103,111 3,810 4,043 58,946 43,420 3,275 134 Cell 1,2,3, Hot Spot Cell, and Area 3
2003 62,781 109,866 0 4,788 14,536 18,546 350 13 Cell 5
2004 147,803 240,175 0 17,904 44,469 3,335 230 11 Cell 6 and Cell 7
2005 143,209 250,125 0 20,015 47,789 0 0 5 Cell 7, Cell 8, and Mill Pond Cell
2006 28,000a 52,761 0 1,771 12,736 9,242 500 23 Equalization Basin and Haul Roads

Totals 639,975 1,097,166 3,810 65,602 275,659 74,544 4,355 222

aThe total of 28,000 yd3 of sediment was estimated based on 52,497 tons of material disposed and a density of 1.9 tons per yd 3.
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Figures 



Figure 1. Site Location Map Scale: 1”=440’ 
Velsicol Chemical/Pine River Site in St. Louis, Michigan 
OU2 Remedial Action – 2006 Cleanup Status Report Aerial photo dated October 18, 2005 



Figure 2. Remedial Cells Scale: 1”=340’ 
Velsicol Chemical/Pine River Site in St. Louis, Michigan 
OU2 Remedial Action – 2006 Cleanup Status Report Aerial photo dated November 6, 2004 

Dates of active cleanup for each cell are listed in parentheses.  The cleanup of the 
Hot Spot Cell was begun during the Emergency Removal Action in 1999. 



Figure 3. Site Features Related to 2006 Remedial Activities Scale: 1”=180’ 
Velsicol Chemical/Pine River Site in St. Louis, Michigan 
OU2 Remedial Action – 2006 Cleanup Status Report Aerial photo dated November 6, 2004 

NOTE: NAPL collection trench lateral LTR1-1 was abandoned 
and segment TRN1-D was extended into the equalization basin 
footprint during the 2006 construction season. 



 
Figure 4.  Equalization Basin Confirmatory Sampling Grid Scale: 1”= 55’ 
Velsicol Chemical/Pine River Site in St. Louis, Michigan 
OU2 Remedial Action – 2006 Cleanup Status Report Aerial photo dated October 18, 2005 



Figure 5. 2006 Air Monitoring Locations Scale: 1”=290’ 
Velsicol Chemical/Pine River Site in St. Louis, Michigan 
Phase 2 Remedial Action – 2006 Cleanup Status Report Aerial photo dated November 6, 2004 



Figure 6. Turbidity Monitoring Locations Scale: 1”=500’ 
Velsicol Chemical/Pine River Site in St. Louis, Michigan 
OU2 Remedial Action – 2006 Cleanup Status Report Aerial photo dated October 18, 2005 
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PHOTO 1—The location of the former Hot Spot Cell after dewatering in April 2006.  

 
PHOTO 2—The equalization basin in April 2006 prior to its removal.
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PHOTO 3—Creation of the berm/haul road around the perimeter of the equalization basin in April 2006. 

 
PHOTO 4—Bulldozer traversing Cell 1, 2, 3 in May 2006; approximately 1 foot of sediment had accumulated 
during the 2 years that river flow had been restored to the southern half of the river.
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PHOTO 5—Removal of the north/south haul road underway in May 2006. 

 
PHOTO 6—Damaged portion of Mill Street and adjoining sidewalk removed in May 2006. 
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PHOTO 7—Previously damaged sidewalk after replacement in May 2006. 

 
PHOTO 8—Water misters operating downwind of the work area in June 2006. 
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PHOTO 9—The equalization basin shoreline after backfill and placement of sand in July 2006. 

 
PHOTO 10—The equalization basin shoreline after placement and compaction of clay in July 2006. 
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PHOTO 11—An open enclosure showing one of the pumps during modification of the GCS in July 2006. 

 
PHOTO 12—The tanker truck that transported the DNAPL and groundwater offsite for disposal in September 2006. 
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CH2M HILL

2127 University Park Drive 

Suite 360 

Okemos, MI 

48202 

Tel 517.347.3138 
Fax 517.347.3793 

 
 
 
 
June 20, 2006 
 
Robert Stryker, PE 
135 South 84th Street, Suite 325 
Milwaukee, WI  53214 
 
Subject: Mill Street Bridge Inspection 

City of St. Louis, Michigan 
 

Mr. Stryker: 

CH2M HILL Michigan, Inc. performed a second inspection of the Mill Street Bridge in St. 
Louis, Michigan on April 26, 2006.  The purpose of the inspection was to document any 
changes in the condition of the structure compared to conditions noted following the 
previous inspection performed on July 8, 2005. 

Bridge Description and History 
 

The Mill Street Bridge over Pine River is a three-span, simply supported, 174’-0” long by 26’-
0” wide prestressed concrete box beam bridge with a bituminous wearing surface built in 
1979. Mill Street is a two-lane local road in the vicinity of the bridge. The structure was 
designed for H20 live loading. 

Following the April 13, 2004 inspection, recommendations were to mill and replace the 
approach asphalt, and to place a bituminous overlay with a waterproofing membrane over 
the concrete box beams. 

From July, 2005 to November, 2005 the bridge was closed to vehicular and pedestrian traffic 
due to United States Environmental Protection Agency (USEPA) remedial activities in the 
Mill Pond.  A haul road was constructed transversely at the north approach pavement for 
use by heavy equipment and trucks during remedial activities. 

April 26, 2006 Inspection Procedures 
 

At the time of inspection, the bridge was closed to vehicular and pedestrian traffic.  This 
was an ‘as needed’ closure for the day due to work in the southwest quadrant of the bridge. 

CH2M HILL Michigan, Inc. performed a visual inspection of the structure for general 
condition and typical photographs were taken.  Significant structures, facilities, utilities and 
other features adjacent to the bridge were noted.  Due to the high noise level of heavy 
machinery in the vicinity of the structure, the concrete components could not be sufficiently 
sounded for delaminations. 

The top of the abutments and in-line walls on the east side of the bridge were accessible 
from the stream bank and were inspected visually.  The area to the west of the bridge at the 
south approach was fenced off to prevent entry into the “exclusion zone” for the USEPA 
remedial activities.  Access to the substructure and underside of the box beams was not 
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feasible due to the high water level under the bridge caused by USEPA remedial activities.  
As a result, substructure components below the water surface were not inspected. 

Inspection Results 
 

Overall, the changes in the bridge condition since the July, 2005 inspection were minimal.  
The asphalt wearing surface on the deck has more cracking and ruts than the previous 
inspection, but the minor damage is not substantial enough to change the condition rating of 
the deck.  The open concrete parapet railings remain in fair condition. 

The fascia box beams remain in good condition, showing no signs of significant cracking or 
distress. However, the high water level prevented the completion of a close-up visual 
inspection of the beams. 

The abutments remain in good condition with no major cracks or scaling of the concrete.  
Notes from the April 13, 2004 inspection indicate a gap between the face of the abutment 
and the grouted rip rap.  This gap was not measured during the July, 2005 inspection, but 
appeared to be about 1 inch wide during our April 26, 2006 inspection.   

The sidewalks and curbs remain in good condition.  The sidewalk has settled a couple of 
inches at the northwest quadrant, most likely due to heavy equipment traveling transverse 
to the road since the July, 2005 inspection.  The sidewalk in the southwest quadrant was 
covered by dirt at the time of inspection due to construction activities. 

Light post bases are present in three of the four quadrants of the bridge; the southwest 
quadrant does not have a base.  The lights were removed by the City of St. Louis prior to the 
construction activities and will be replaced once those activities are complete. 

The expansion joint at pier 1 remains in fair to poor condition, and the expansion joint at 
pier 2 remains in good condition. 

The north and south approach pavements are in poor condition.   Most of the deterioration 
was documented during the July, 2005 inspection.  Significant additional deterioration of the 
north approach was noted during the April 26, 2006 inspection.  This has occurred where a 
haul road was constructed and includes deep ruts which are most likely a direct result of 
constructing and removing the haul road (Photograph 6).  The roadway has settled in this 
area (Photograph 7).  There are several locations where the patched asphalt has failed, 
resulting in holes through the top course. 

Conclusions and Recommendations 
 

The bituminous wearing surface and south approach pavement are heavily cracked and 
may need to be repaired or replaced once the adjacent USEPA remedial activities are 
complete.  The southwest quadrant will need to be monitored for settlement. 
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CH2M HILL Michigan, Inc. recommends replacement of approximately 70 feet of the north 
approach pavement extending from the bridge.  Additionally, the curb along the 
northbound lane should be replaced as it was irreparably damaged during the USEPA 
activities.  Lastly, we recommend leveling or replacing the sidewalk along the west side of 
the road at the north approach. 

Photographs of the bridge and copies of the July, 2005 and April 13, 2004 inspection reports 
are enclosed.  Please call if you have any questions or if you require additional information. 

Sincerely, 
 

CH2M HILL Michigan, Inc. 

  
Susan M Watkin, E.I.T.    C. Todd Springer, P.E. 
Bridge Engineer     Bridge Manager 
 

LSG/Mill Street Inspection-Final.doc 
Enclosures (4) 
cc: 
 

Scott Roux, PE, Quality Control Reviewer 
File 

 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON APRIL 26, 2006 

 
Photograph 1 - Looking South along structure 

 
Photograph 2 - Looking North along structure 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON APRIL 26, 2006 

 
Photograph 3 - South Approach 

 
Photograph 4 - North Approach 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON APRIL 26, 2006 

 
Photograph 5 - Northeast curb and guardrail removed 

 
Photograph 6 - North approach pavement damage 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON APRIL 26, 2006 

 
Photograph 7 - North approach pavement damage 

 
Photograph 8 - Southeast approach shoulder deterioration 













BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON JULY 8, 2005 

 

 
07/08/2005 

Photograph 1 - Looking South along structure 

 
07/08/2005 

Photograph 2 - Looking North along structure 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON JULY 8, 2005 

 
07/08/2005 

Photograph 3 - South Approach 

 
07/08/2005 

Photograph 4 - North Approach 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON JULY 8, 2005 

 
07/08/2005 

Photograph 5 - Span 3 deck 

 

07/08/2005

Photograph 6 - Expansion Joint at Pier 2 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON JULY 8, 2005 

 
07/08/2005 

Photograph 7 - Span 2 deck 

 

07/08/2005

Photograph 8 - Expansion Joint at Pier 1 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON JULY 8, 2005 

 
07/08/2005 

Photograph 9 - Span 1 deck 

 
07/08/2005 

Photograph 10 - Face of North Abutment 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON JULY 8, 2005 

 
07/08/2005 

Photograph 11 - Interior beam at Span 3 

 
07/08/2005 

Photograph 12 - North Face of Pier 2 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON JULY 8, 2005 

 
07/08/2005 

Photograph 13 - South face of Pier 2 

 
07/08/2005 

Photograph 14 - Beams at Span 2 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON JULY 8, 2005 

 
07/08/2005 

Photograph 15 - North face of Pier 1 

 
07/08/2005 

Photograph 16 - South face of Pier 1 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON JULY 8, 2005 

 
07/08/2005 

Photograph 17 - Beams at Span 1 

 
07/08/2005 

Photograph 18 - Face of South Abutment (west side) 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON JULY 8, 2005 

 
07/08/2005 

Photograph 19 - Face of South Abutment (east side) 

 

 
07/08/2005 

Photograph 20 - Northeast curb and guardrail removed 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON JULY 8, 2005 

 

07/08/2005

Photograph 21 - Southeast approach shoulder deterioration 

 
07/08/2005 

Photograph 22 - Representative parapet base spalling 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON JULY 8, 2005 

 
07/08/2005 

Photograph 23 - Asphalt condition at Pier 2 Expansion Joint 

 
07/08/2005 

Photograph 24 – Asphalt condition at Pier 1 Expansion Joint 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON JULY 8, 2005 

 
07/08/2005 

Photograph 25 - Pier 2 expansion joint damage 

 
07/08/2005 

Photograph 26 - Curb spall at southeast corner 



BRIDGE INSPECTION PHOTOS 
MILL STREET OVER PINE RIVER 

CITY OF ST. LOUIS, MICHIGAN 
INSPECTED ON JULY 8, 2005 

 
07/08/2005 

Photograph 27 - East face of Pier 2 showing scaling 

 
07/08/2005 

Photograph 28 - Damage at Span 2, west fascia beam 
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2006 Laboratory Result 

Comparison Memorandum 



1 

M E M O R A N D U M   
 

2006 Laboratory Result Comparison 
TO: Rebecca Frey/USEPA, Region 5 

 
COPIES: Regina Bayer/CH2M HILL 

Robert Stryker/CH2M HILL 
FROM: Carolyn Fehn/CH2M HILL 

Heather Hodach/CH2M HILL 
DATE: September 11, 2006 

 

Background 
Sediment sampling was conducted at the Velsicol Chemical Superfund Site in St. Louis, 
Michigan from May 9 through July 17, 2006. This sampling included exploratory sampling, 
stabilized sediment sampling, and confirmation sampling. The majority of the samples were 
submitted to the onsite laboratory, while a portion (approximately twenty percent) of the 
samples were analyzed by the offsite laboratory, exclusive of split samples for quality 
assurance/quality control (QA/QC). All samples were analyzed for the six isomers of DDD, 
DDE, and DDT, which added together comprised total DDT. 

Split samples were collected at a frequency of approximately 10 percent. The purpose of the 
split samples was to monitor the accuracy of analytical results reported by the onsite lab. 
PEL Labs of Tampa, Florida was utilized as the offsite lab during the 2006 season. When 
applicable, the relative percent difference (RPD) between the onsite and offsite laboratories’ 
results for each of the six individual isomers of DDT and Total DDT were calculated using 
the following equation: 

 RPD = |x1 – x2|/[( x1 + x2)/2] x 100 

 x1 = concentration of analyte analyzed by PEL Laboratories 

 x2 = concentration of analyte analyzed by the onsite lab  

2006 Sampling Event 
A total of 17 field confirmation samples were collected for both the onsite and offsite 
laboratories. Field duplicates monitored the accuracy and precision of the field sampling 
process, including sample homogenization and the extraction and analytical methodologies 
of the labs. 

Table 1 lists the analytical results of total DDT for the onsite and offsite laboratory 
confirmation samples and the calculated RPDs .  An RPD was not calculated if the onsite or 
offsite laboratory result was a nondetect because the RPD value would not determine the 
actual level of precision. Table 2 lists the analytical results of the individual isomers that 
comprise total DDT for the onsite and offsite laboratory confirmation samples as well as the 
RPDs for the individual isomers.   



2006 LABORATORY RESULT COMPARISON 

2 

Of the 17 field duplicates analyzed, 13 exhibited calculated RPD values for total DDT that 
fell outside the QA/QC acceptable limits of ± 30 and 4 RPD values for total DDT that were 
within the QA/QC limits. CH2M HILL validated the offsite laboratory’s analytical results 
and concluded they were acceptable as reported and as qualified.  However, CH2M HILL 
has not reviewed the onsite lab QC results and cannot confirm if any bias may have 
occurred in the onsite laboratory analytical results.  

The variances between the onsite and offsite labs could be a result of several factors 
including lack of sample homogeneity (common in solid samples), matrix interference and 
laboratory detection limits. The heterogeneous nature of the sediment matrix itself allows 
for target analyte concentration fluctuations throughout a sample resulting in possible 
variances in analyte concentrations between sample aliquots. In addition, when a sample is 
split, this heterogeneity is magnified leading to a possible high RPD. 

Conclusion 
In cases where both labs provided result for total DDT greater than the onsite lab reporting 
limit (this was the case for all 17 split samples), the onsite lab reported higher results than 
the offsite lab for 14 of the 17 samples. This variance leads to the conclusion that the offsite 
laboratory results may contain a minor low bias, the onsite results may contain a high bias, 
or both of these may be true. CH2M HILL has validated the offsite laboratory analytical 
results and concluded that the results are acceptable as reported and as qualified. However, 
additional onsite lab QC results and documentation is needed to further assess if the 
possibility of a minor positive bias in the onsite analytical results. 



TABLE 1
Field Duplicate QA/QC Results Total DDT
Velsicol Chemical Site–2006 Laboratory Result Comparison Memorandum

Offsite Sample 
Identification

Onsite Sample 
Identification

Onsite Native 
Sample – Total 

DDT (ppm)

Offsite Field 
Duplicate – Total 

DDT (ppm) % RPD
06CB18-77 1754 1857 744 86
06CB18-78 1755 765 411 60
06CB18-79 1756 1048 548 63
06CB18-84 1780 501 110 128
06CB18-85 1781 5522 5281 4
06CB18-86 1782 881 210 123
06CB18-87 1783 733 331 76
06CB18-88 1784 405 160 87
06CB18-89 1785 295 232 24
06CB18-90 1786 277 91 101
06CB18-91 1787 639 120 137
06CB18-92 1788 385 172 77
06CB18-93 1789 326 123 90
06CB18-94 1790 403 111 114
06CB18-95 1791 141 322 78
06CB18-96 1776 42 45 7
06CB18-97 1775 312 339 8
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Updated NAPL Collection  

Trench Record Drawings 









725

720

715

710

705

700

690

685

680

725

720

715

710

705

700

690

685

680

GENERAL FILL WALKWAY TO MANHOLE

ELEVATIONS OF NAPL COLLECTION TRENCH SEGMENTS, NAPL

COLLECTION TRENCH LATERAL SEGMENTS, AND MANHOLES ARE

BASED UPON FIELD SURVEYS.

 

GLACIAL TILL AND SEDIMENT SURFACE ELEVATIONS AND 

SHORELINE SLOPES SHOWN ARE AVERAGE VALUES BASED UPON

SPOT CHECK SURVEYS DURING AND AFTER CONSTRUCTION.

 1.

 

 

 

2.

NOTES:

PROFILE
1"= 20’-0" HORIZONTAL

1"= 5’-0" VERTICAL 

40 MIL TEXTURED HDPE GEOMEMBRANE

PLACED ON SURFACE OF COMPACTED 

AND SMOOTH-ROLLED GRANULAR FILL

COMPACTED GRANULAR FILL

PINE RIVER

NORMAL RIVER ELEVATION

PINE RIVER

5’ DIAMETER PRECAST

CONCRETE SECTIONS

W/WATERTIGHT SEALS

MANHOLE 2

TOP ELEVATION = 726.60

SUMP ELEVATION = 679.28

SHEET 4

GLACIAL TILL GLACIAL TILL

COMPACTED GRANULAR FILL

SEGMENT TRN2-U SEGMENT TRN2-D

STONE FILL

4" PERFORATED HDPE PIPE
STONE FILL

TRENCH BOTTOM

ELEVATION = 682.10

6" MIN GRANULAR FILL

2.0’ MIN COMPACTED CLAY FILL

ELEVATION

(FEET AMSL)(FEET AMSL)

ELEVATION

PROFILE VIEW 2   

13-SEP-2006sheet04_184199.dgn

3. ORIGINAL DRAWINGS COMPLETED FEBRUARY 2003.

DRAWING NAME:

VELSICOL/PINE RIVER SITE

PLOT DATE:

REVISED NAPL COLLECTION TRENCH 

RECORD DRAWINGS

ST. LOUIS, MICHIGAN



PROFILE
1"= 20’-0" HORIZONTAL

1"= 5’-0" VERTICAL 

PINE RIVER

NORMAL RIVER ELEVATION

40 MIL TEXTURED HDPE GEOMEMBRANE

PLACED ON SURFACE OF COMPACTED 

AND SMOOTH-ROLLED GRANULAR FILL

6" MIN GRANULAR FILL

2.0’ MIN COMPACTED CLAY FILL

COMPACTED GRANULAR FILL

GLACIAL TILL

STONE FILL

4" PERFORATED HDPE PIPE

5’ DIAMETER PRECAST

CONCRETE SECTIONS

W/WATERTIGHT SEALS

GENERAL FILL

WALKWAY TO MANHOLE

TOP ELEVATION = 725.88

MANHOLE 1

SUMP ELEVATION = 680.33

TRENCH BOTTOM

ELEVATION = 683.15

JUNCTION WITH LTR1-2

STONE FILL

SHEET 5

SEGMENT TRN2-D SEGMENT TRN1-U

725

720

715

710

700

(FEET AMSL)

ELEVATION

695

690

685

680

 
1. ELEVATIONS OF NAPL COLLECTION TRENCH SEGMENTS, NAPL

COLLECTION TRENCH LATERAL SEGMENTS, AND MANHOLES ARE

BASED UPON FIELD SURVEYS.

 

GLACIAL TILL AND SEDIMENT SURFACE ELEVATIONS AND 

SHORELINE SLOPES SHOWN ARE AVERAGE VALUES BASED UPON

SPOT CHECK SURVEYS DURING AND AFTER CONSTRUCTION.

 

 

 

2.

NOTES:

710

700

695

690

685

680

725

720

715

ELEVATION

(FEET AMSL)

PROFILE VIEW 3     

13-SEP-2006sheet05_184199.dgn

3. ORIGINAL DRAWINGS COMPLETED FEBRUARY 2003.

DRAWING NAME:

VELSICOL/PINE RIVER SITE

PLOT DATE:

REVISED NAPL COLLECTION TRENCH 

RECORD DRAWINGS

ST. LOUIS, MICHIGAN





















 

 

Appendix E 
Clay Cap Density Testing Results 



VELSICOL CHEMICAL SITE APPENDIX E–CLAY CAP DENSITY TESTING RESULTS 

MKE\062580002 1 
 



 

 

Appendix F 
Proposal to Leave Sheet 

Piling in Place Memorandum 



 

MKE/SHEET_PILING_RETENTION_MEMO.DOC  1 

M E M O R A N D U M   
 

Proposal to Leave 1480 LF of Sheet Pile in Place 
Velsicol Chemical/Pine River Site, OU2 
TO: Becky Frey/USEPA 

COPIES: Gina Bayer/CH2M HILL 

FROM: Rob Stryker/CH2M HILL 
Dan Lynch/Ecology & Environment 

DATE: June 23, 2006 

 

Background 
Approximately 2,700 linear feet of PZ-27 sheet piling are currently in place in the Pine River 
and are slated to be extracted at the conclusion of the remedial activities in July and August, 
2006.  The purpose of this memorandum is to describe the advantages and disadvantages of 
leaving some of the existing sheet piling in place at the conclusion of the work this season 
rather than extracting it as planned, with the idea that the remaining sheet piling may 
eventually be incorporated into the remedy for OU1 (the former plant site).  A total of 
approximately 1,480 linear feet of sheet piling (50 percent of existing in-place sheet piling) is 
proposed to be left in place, as shown on Figure 1 (note that the configuration of sheet piling 
proposed to be left in place is correct as shown on Figure 1, but the configuration of other 
sheet piling is not current). 

Use of Sheet Piling in Proposed OU1 Remedies 
Essentially all non-“ No Action” remedial alternatives for the former plant site (hereafter 
referred to as the “site”) that have been discussed between USEPA and MDEQ in the past 
three years involve either (1) some form of containment around the perimeter of the site or 
(2) excavation and disposal of soils from the site.  In either type of remedy, a sheet pile wall 
would be necessary around the site perimeter.  If the containment option is chosen this 
existing sheetpile wall could be incorporated into the final remedy and make permanent the 
temporary containment system that was installed to collect DNAPL and isolate the 
impacted till/sand seams from the river.  If the excavation option is chosen it would still be 
necessary to isolate the river and de-water the shoreline to be excavated.  This existing 
sheetpile wall would be adequate for this purpose as well. 

Containment Alternatives 
The containment alternatives discussed all require sheet piling to be installed around the 
entire site.  The watertightness of sheet piling driven deeply into glacial till would need to 
be improved after installation, since extreme driving forces generated during impact driving 
typically cause some damage to the interlocks (or joints) between the individual sheets.  It is 
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unlikely that other types of sheetpiling with joint sealing methods would allow for the 
extreme forces required to penetrate the glacial till and still achieve an adequate seal.  
Therefore, it is likely that installation of sheetpiling similar to the existing would be 
necessary due to the extreme driving conditions required for penetration of the till.  The 
most likely method of improving watertightness of sheet piling is constructing an HDPE 
barrier over the interior face of the sheet piling. Improving the water tightness of the 
sheetpiling could be done just as easily with the existing sheet piling as with a new sheet 
pile wall.   

Excavation Alternatives 
In order for any alternative that involves excavation of contaminated soils to be successful, 
the river has to be retained so the contaminated soils between the slurry wall and the river 
(“residual contamination”) can be dewatered and removed.  This sheet pile wall does not 
have to be exceedingly watertight because pumping and treatment of infiltrating 
groundwater will be ongoing during the remedial activities, and then the sheet piling will 
be extracted following completion of excavation and backfilling activities.  The existing 
sheet piling has already been used for this purpose, and therefore would be suitable for 
dewatering again.  If the excavation alternative is chosen the impacted till and laterals that 
exist below the river and sealed with a clay cap cannot be removed due to their depth. It 
would be still be necessary for the containment cap to remain intact. Figure 2 depicts the 
location of the existing interceptor trench, laterals, and areas capped with clay. Note the 
configuration of sheet piling on this figure is not current. 

Advantages to Leaving Sheet Piling in Place 
Prevents Damage to NAPL Collection Trench and Clay Cap 
The NAPL collection trench system was installed during remedial activities in 2002 to 
address DNAPL seepage from shoreline and from the sand seams in the glacial till below 
the sediment.  A total of three main segments (which slope to central manholes) and five 
lateral segments (which extend out into the river perpendicularly to the shoreline) were 
constructed.  A clay cap was installed over impacted till (that was impractical to excavate) to 
help prevent migration of contaminants into the river.  An additional trench segment is 
likely going to be installed in June and July, 2006, where the equalization basin was formerly 
located.  The NAPL collection trench and clay cap were intended as temporary measures to 
protect the river until the former plant site could be addressed. It should be considered a 
“soft patch” rather than a permanent remedy because while it protects the river from 
contaminates migrating from the Main Plant site it is subject to external mechanical damage 
from future construction activities or investigations that could compromise the containment 
system. 

The NAPL collection trench laterals are filled with granular material and capped with clay 
to allow DNAPL (and contaminated water while extraction is ongoing) to move toward the 
manholes rather than upward toward the river. The laterals are contained within the 
boundaries of the existing sheet piling.  If this sheet piling is removed and new sheet piling 
is installed, it would be necessary to install it in the same location for the following reasons: 
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• There is virtually no sediment remaining in which to set the sheets because it was 
excavated during remedial activities.  The existing wall was set in sediment and driven 
into the till.  This sediment afforded sufficient support for the sheets when they were 
initially set with a vibratory hammer.  With no sediment for support, it is more difficult 
to get the sheet piling to remain vertical while setting with a vibratory hammer, and 
vertical alignment is essential for subsequently driving the sheets into the dense glacial 
till with an impact hammer.  Sediment also tends to provide some seal for dewatering.  
Experience has shown that setting sheets directly into till without sediment or a berm 
gives a high probably for “boils” (e.g., unexpected, sudden channels forming in the till 
underneath the sheet piling that can rapidly erode and worsen with the potential to 
cause flooding of the area and failure of the sheetpile wall).  During the remedial 
activities, an earthen berm was placed against the existing sheet pile wall as the 
sediment was removed to give support and seal the wall against these boils.  Since 
excavation was completed on both sides of the existing sheetpile it has a berm on both 
sides to aid in sealing the wall.  Therefore, new sheet piling would best be installed 
where the earthen berm is located. 

• If new sheet piling is installed closer to the site than the existing sheet piling, the laterals 
and the clay cap would be compromised.  It is not clear how well the clay cap and 
laterals would seal following penetration with the sheet piling.  There is a risk that there 
could be a direct conduit formed from the laterals and impacted till to the river, and an 
even greater risk exists if the selected OU1 remedy requires that this sheet piling be 
removed later (e.g., a excavation remedy is selected).  Additionally, there is potential for 
damage to be caused to the clay cap from the barge anchor “spuds” while setting new 
sheet.   

• If a new sheet pile wall is installed significantly closer to the site than the existing wall, 
there is the risk of compromising the HDPE liner as well as the clay cap that covers the 
entire slope of the shoreline.  The HDPE liner extends between seventy-five and one 
hundred feet into the cells from the waterline.  Any breach of the containment 
components of the NAPL collection trench system would impact its ability to protect the 
river. 

• If the containment remedy is chosen the existing sheetpile wall could become the site 
boundary.  This would provide ample additional volume for “Burn Pit” material and 
any residential property excavation that was needed as well as excess material from site 
re-grading.  The material on top of the clay cap and HDPE liner would provide 
mechanical protection as well as further isolation from the river.  There would be no risk 
of breaching the “soft patch” except with borings.  The existing manhole/lateral system 
could remain in place and be used for DNAPL extraction and incorporated into the 
hydraulic gradient control plan.  The proposed intercept trench for the containment 
option as depicted in the Draft Alternatives Array Document (Weston, April 2006) 
would bisect the existing laterals.  The trench could be installed adjacent to the existing 
sheetpile wall giving added protection and leaving the existing laterals intact.  
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Cost Savings 
A significant and obvious advantage to leaving the existing sheet piling in place is cost 
savings.  Sheet piling of similar type and dimensions as the existing material is estimated to 
cost $220 per linear foot for installation and $500 per linear foot for material, although steel 
prices have continued to skyrocket for the last several years due to huge international 
demand so future prices could be significantly different (probably higher).  Extraction of the 
existing wall would be done at $150 per linear foot.  Based on these prices, total cost savings 
for leaving the existing 1480 linear feet of sheet piling in place versus extraction and 
replacement would be $1,287,600. 

Schedule 
A secondary advantage of leaving the sheet piling in place is a positive impact on schedule, 
both this year and whenever the final remedy is implemented.  This year, an estimated three 
weeks would be saved. 

Disadvantages to Leaving Sheet Piling in Place 
Sheet Piling Not Incorporated into Final OU1 Remedy 
In the unlikely event that the existing sheet piling is left in place and it is determined to not 
be useful for the long-term OU1 remedy, the main disadvantage is that it will need to be 
extracted at a later date and the cost for extraction would not be borne under this contract.  
The overall cost for sheet piling removal is currently $150 per linear foot (which includes the 
subcontractor taking possession of the sheet piling following extraction and 
decontamination), meaning that the current cost for removing the 1,480 linear feet of sheet 
piling is $222,000, not including mobilization and demobilization costs.  Mobilization and 
demobilization costs are currently $250,000 combined, but this will only be an additional 
cost in the future if no other sheet piling work needs to be done at the time the sheet piling 
is removed. 

OU1 Remedy Selected is Containment 
The main disadvantage of using the existing sheet piling if containment is selected as the 
remedial alternative for OU1 stems from the fact that the sheet piling proposed to be left in 
place was installed in 1999 and has been exposed to the environment for seven years 
already.  Since it was not originally intended to become part of a permanent remedy, no 
measures were taken to help protect it from corrosion due to exposure to the environment.  
The lifespan of installed steel sheet piling varies based on a number of factors, including the 
type of steel, thickness of the section, climate, exposure to groundwater and surface water, 
and types of chemicals present in the water.  The expected design life of a steel sheet pile 
wall is typically derived by estimating the length of time a certain percentage of the steel 
thickness will corrode.  If desired, protective measures can be implemented, such as 
application of a protective coating or incorporating cathodic protection.  Also, a thicker 
sheet piling section can be specified initially whereby a portion of the thickness is 
considered sacrificial to corrosion. 
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A quick estimate of the expected lifespan of the existing sheet piling as installed indicates it 
ranges between 24 and 57 years (see Appendix A, refer to “PZ-27” calculations). The portion 
of the existing sheet pile wall subject to the most corrosive action is the three or four feet 
right at the river level (because it is intermittently wet and dry and also subject to 
freeze/thaw cycles).  This portion can easily be inspected by having the municipal dam 
operator lower the water level, and if necessary can be covered with an epoxy coating to 
slow down the rate of corrosion.  Additional information regarding the condition of the 
proposed sheet piling to be left in place can be gleaned by inspection of the sheets just 
downstream following extraction in July and August, 2006. 

In summary, the existing sheet piling has already been exposed to the environment and has 
been corroding for seven years, which represents between 12% and 28% of its expected 
lifespan.  The existing sheet piling can be provided with a protective coating over the most 
critical zone to slow the rate of corrosion in the future.  However, it is likely that this 
segment of the OU1 sheet pile containment wall would be the section that would require 
replacement first.  It should be pointed out that all sections of sheet piling installed as part 
of a permanent remedy would eventually need to be replaced; replacement would be done 
by installing a second wall outside of the existing wall, excavating into the containment cap 
to install any tieback anchors, attaching the second sheet pile wall to the tiebacks, and 
repairing the cap, and replacement can be done in sections rather than replacing the entire 
wall at once.  However, despite this likelihood of a shorter lifespan than the rest of the wall, 
the existing sheet piling could serve at a minimum several decades and quite likely a 
significantly longer timeframe before new sheet piling had to be installed over that segment. 

OU1 Remedy Selected is Excavation and Disposal 
If an excavation alternative is selected, there is no significant disadvantage to using the 
current sheet piling compared to a newly-installed wall.  The expected lifespan of the 
existing wall is such that it should serve suitably as a temporary installation for dewatering 
for at least another fifteen years.  Visual inspection prior to and during use of the existing 
wall for dewatering should be done to verify its integrity.  This would reduce the risk of 
placing another wall and compromising the NAPL collection system. 



 
Figure 1. Sheet Piling Proposed to Be Left in Place Scale: 1”= 233’ 
Velsicol Chemical/Pine River Site in St. Louis, Michigan 
Proposal to leave 1480 LF of Sheet Piling in Place Memorandum Aerial photo dated October 18, 2005 



Appendix A
Estimate of Sheet Piling Corrosion
Velsicol Chemical/Pine River Site
June 14, 2006

Note: this is a "back-of-envelope" calculation to determine rough expectation for sheet pile wall longevity.

Assumptions: Assumptions:

PZ-27 ASTM A572 Grade 50 PZ-35 ASTM A572 Grade 60
Thickness 0.375 in Thickness 0.5 in

9.5 mm 12.7 mm

Estimated failure point (% corroded) 30 percent Estimated failure point (% corroded) 30 percent

Rate of corrosion, uncoated, low end 0.05 mm/yr Rate of corrosion, uncoated, low end 0.05 mm/yr
Rate of corrosion, uncoated, high end 0.12 mm/yr Rate of corrosion, uncoated, high end 0.13 mm/yr

Rate of corrosion, coated, low end 0.03 mm/yr Rate of corrosion, coated, low end 0.03 mm/yr
Rate of corrosion, coated, high end 0.06 mm/yr Rate of corrosion, coated, high end 0.06 mm/yr

Lifespan, uncoated, low end 24 yr Lifespan, uncoated, low end 29 yr
Lifespan, uncoated, high end 57 yr Lifespan, uncoated, high end 76 yr

Lifespan, coated, low end 48 yr Lifespan, coated, low end 64 yr
Lifespan, coated, high end 95 yr Lifespan, coated, high end 127 yr

Appendix_A_Lifespan_Calcs.xls  Sheet1 Page 1 of 1 12/28/2006  11:49 AM
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Introduction 
The objective of this Data Quality Evaluation (DQE) report is to assess the data quality of 
analytical results for the air samples collected from the Velsicol-Pine River site May 12, 2006 
through July 14, 2006. Individual method requirements and guidelines from the USEPA 
Contract Laboratory National Functional Guidelines (NFG) for Organic Data Review, October 
1999 were used in this assessment. 

This report is intended as a general data quality assessment designed to summarize data issues. 

Analytical Data 
This DQE report covers 109 air samples, 5 field duplicates and 5 ambient blank samples. The 
sample results were reported as 35 sample delivery groups listed in Table 1. Samples were 
analyzed for one or more of the methods listed in Table 2. The analyses were performed by Air 
Toxics Laboratory (ATOX) located in Folsom, California.  

The assessment of data includes a review of: (1) the chain-of-custody (CoC) documentation; (2) 
holding-time compliance; (3) the required quality control (QC) samples at the specified 
frequencies; (4) method blanks; (5) laboratory control spiking samples; (6) surrogate spike 
recoveries and other method-specific criteria. 

Field samples were also reviewed to ascertain field compliance and data quality issues. This 
included a review of the ambient blanks. 

Data flags were assigned according to the NFG.  Multiple flags are routinely applied to specific 
sample method/matrix/analyte combinations, but there will only be one final flag.  A final flag 
is applied to the data and is the most conservative of the applied validation flags.  The final flag 
also includes matrix and blank sample impacts. 

The data flags used in this assessment are defined below: 

• J = The analyte was positively identified; the associated numerical value is the      
approximate concentration of the analyte in the sample. 
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Table 1 
 
Air Sample SDGs 

0605323A 
0605323B 
0605324B 
0605396A 
0605396B 
0605410A 
0605410B 
0605414A 
0605414B 
0605460A 
0605460B 
0605486A 
0605486B 
0605544A 
0605544B 
0605629A 
0605629B 
0605630A 
0605630B 
0606016A 
0606016B 
0606153A 
0606153B 
0606154 
0606330A 
0606330B 
0606479A 
0606479B 
0606636A 
0606636B 
0606694 
0607137A 
0607137B 
0607332A 
0607332B 

 

Table 2 

Analytical Parameter, Method and Laboratory 

Parameter Method Laboratory 

Volatile Organic Compounds (VOC) EPA TO-14A ATOX 

Total Suspended Particulates TSP ATOX 
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• R = The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet the QC criteria.  The presence or absence of the analyte cannot be 
verified. 

• U = The analyte was analyzed for but was not detected above the reported sample   
quantitation limit. 

•  UJ = The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not represent 
the actual limit of quantitation necessary to accurately and precisely measure the analyte 
in the sample. 

Findings 
The overall summaries of the data validation findings are contained in the following sections 
below and summarized in Table 3. 

Holding Times/ Temperature 
All holding-time criteria were met. 

Calibration 
Initial and continuing calibration analyses were performed as required by the methods 
and generally met acceptance criteria with the exception of the VOC analysis by TO-
14A.  The recoveries of 2-hexanone, 4-methyl-2-pentanone and bromodichloromethane 
were less than method criteria in several of the VOC continuing calibration 
verifications.  These analytes were qualified as estimated non-detects and flagged “UJ” 
in the associated samples.  Several analytes were also recovered greater than method 
criteria in the continuing calibration verifications.  The associated data was not qualified 
because the samples did not contain reportable concentrations of these analytes. 

Method Blanks 
Method blanks were analyzed at the required frequency and were generally free of 
contamination with the exception of a TSP analysis where the method blank contained 
detectable levels of TSP less than the reporting limit.  The associated data were not qualified 
because the sample concentrations were greater than 5 times the concentration detected in the 
blank. 

Ambient Blanks 
Ambient blanks were collected and analyzed and were free of contamination. 

Laboratory Control Samples 
Laboratory control samples (LCS) were analyzed as required and met QC criteria with the 
exception of several analytes in the VOC analyses. Vinyl chloride and 4-methyl-2-pentanone 
were recovered less than laboratory control limits in several LCS’s. The associated sample 
results were qualified as estimated nondetects and flagged “UJ”.  
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Field Duplicates 
Field duplicates were collected and analyzed as required and generally met all acceptance and 
precision criteria.  There are a few instances where the relative percent difference (RPD) was 
greater than 20% and the associated data were qualified as estimated detects and nondetects 
and flagged “J” and “UJ” in their respective field duplicate pair.  

Surrogates 
Surrogates were added to the methods requiring their use and met all QC criteria. 

Chain of Custody 
Each sample was documented in a completed CoC and received at the laboratory in good 
condition.  There were a few instances where the sample tags and the CoC documentation did 
not match in regards to sample identification.  The discrepancy was noted and the CoC 
documentation was used to process and report the samples. 

Overall Assessment 
The goal of this assessment is to demonstrate that a sufficient number of representative samples 
were collected and the resulting analytical data can be used to support the decision-making 
process. The procedures for assessing the precision, accuracy, representativeness, completeness, 
and comparability parameters (PARCC) were based on the USEPA Contract Laboratory 
National Functional Guidelines (NFG) for Organic Data Review, October 1999. The following 
summary highlights the PARCC findings for the above-defined events: 
 
1. The completeness objectives were met for all method/analyte combinations. 

2. Calibration criteria were not met in several instances resulting in estimated 
nondetects. Data qualified as estimated may contain a bias that data users should 
consider during decision making. 

3. LCS recoveries were generally acceptable but there are several instances where data 
are qualified as estimated and may contain a low bias.  Data users should consider 
the impact to any result that may contain a bias in decisionmaking. 

4. There were a few minor instances of precision outliers in the field duplicates, 
resulting in estimated detects and nondetects. 

5. The precision and accuracy of the data, as measured by laboratory and field QC 
indicators, suggest that the project goals have been met.  The data can be used for 
project decisions taking into consideration the validation flags applied to the data.    
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Table 3 – Data Qualification Summary 

Method NativeID Analyte Units Final Result Validation 
Flag 

Validation
Reason 

TO14A 06CB18-23 4-METHYL-2-PENTANONE PPBV 0.94 UJ CCV<LCL 
TO14A 06CB18-24 4-METHYL-2-PENTANONE PPBV 0.98 UJ CCV<LCL 
TO14A 06CB18-25 4-METHYL-2-PENTANONE PPBV 0.98 UJ CCV<LCL 
TO14A 06CB18-26 4-METHYL-2-PENTANONE PPBV 1.1 UJ CCV<LCL 
TO14A 06CB18-27 4-METHYL-2-PENTANONE PPBV 0.98 UJ CCV<LCL 
TO14A 06CB18-41 4-METHYL-2-PENTANONE PPBV 1.1 UJ CCV<LCL 
TO14A 06CB18-41 2-HEXANONE PPBV 4.5 UJ CCV<LCL 
TO14A 06CB18-41 4-METHYL-2-PENTANONE PPBV 1.1 UJ LCS<LCL 
TO14A 06CB18-43 4-METHYL-2-PENTANONE PPBV 1.1 UJ CCV<LCL 
TO14A 06CB18-44 4-METHYL-2-PENTANONE PPBV 1.1 UJ CCV<LCL 
TO14A 06CB18-45 4-METHYL-2-PENTANONE PPBV 1.1 UJ CCV<LCL 

TSP 06CB18-45 
TOTAL SUSPENDED 
PARTICULATES UG/M3 120 J FD>RPD 

TO14A 06CB18-46 4-METHYL-2-PENTANONE PPBV 1.2 UJ CCV<LCL 
TO14A 06CB18-47 4-METHYL-2-PENTANONE PPBV 1.1 UJ CCV<LCL 
TO14A 06CB18-48 4-METHYL-2-PENTANONE PPBV 0.78 UJ CCV<LCL 

TSP 06CB18-49 
TOTAL SUSPENDED 
PARTICULATES UG/M3 20 J FD>RPD 

TO14A 06CB18-51 BROMODICHLOROMETHANE PPBV 2.7 UJ CCV<LCL 
TO14A 06CB18-51 2-HEXANONE PPBV 2.7 UJ CCV<LCL 
TO14A 06CB18-51 4-METHYL-2-PENTANONE PPBV 0.67 UJ CCV<LCL 
TO14A 06CB18-52 BROMODICHLOROMETHANE PPBV 4.1 UJ CCV<LCL 
TO14A 06CB18-52 4-METHYL-2-PENTANONE PPBV 1 UJ CCV<LCL 
TO14A 06CB18-52 2-HEXANONE PPBV 4.1 UJ CCV<LCL 
TO14A 06CB18-53 BROMODICHLOROMETHANE PPBV 3.7 UJ CCV<LCL 
TO14A 06CB18-53 2-HEXANONE PPBV 3.7 UJ CCV<LCL 
TO14A 06CB18-53 4-METHYL-2-PENTANONE PPBV 0.94 UJ CCV<LCL 
TO14A 06CB18-54 4-METHYL-2-PENTANONE PPBV 0.72 UJ CCV<LCL 
TO14A 06CB18-55 4-METHYL-2-PENTANONE PPBV 1.1 UJ CCV<LCL 
TO14A 06CB18-55 2-HEXANONE PPBV 4.3 UJ CCV<LCL 
TO14A 06CB18-55 4-METHYL-2-PENTANONE PPBV 1.1 UJ LCS<LCL 
TO14A 06CB18-56 4-METHYL-2-PENTANONE PPBV 1 UJ CCV<LCL 
TO14A 06CB18-56 2-HEXANONE PPBV 4.1 UJ CCV<LCL 
TO14A 06CB18-56 4-METHYL-2-PENTANONE PPBV 1 UJ LCS<LCL 
TO14A 06CB18-57 4-METHYL-2-PENTANONE PPBV 1 UJ CCV<LCL 
TO14A 06CB18-57 2-HEXANONE PPBV 4 UJ CCV<LCL 
TO14A 06CB18-57 4-METHYL-2-PENTANONE PPBV 1 UJ LCS<LCL 
TO14A 06CB18-58 2-HEXANONE PPBV 2.7 UJ CCV<LCL 
TO14A 06CB18-58 4-METHYL-2-PENTANONE PPBV 0.67 UJ CCV<LCL 
TO14A 06CB18-58 4-METHYL-2-PENTANONE PPBV 0.67 UJ LCS<LCL 
TO14A 06CB18-59 2-HEXANONE PPBV 3.8 UJ CCV<LCL 
TO14A 06CB18-59 4-METHYL-2-PENTANONE PPBV 0.96 UJ CCV<LCL 
TO14A 06CB18-59 4-METHYL-2-PENTANONE PPBV 0.96 UJ LCS<LCL 
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Table 3 – Data Qualification Summary 

Method NativeID Analyte Units Final Result Validation 
Flag 

Validation
Reason 

TO14A 06CB18-60 4-METHYL-2-PENTANONE PPBV 1 UJ CCV<LCL 
TO14A 06CB18-60 2-HEXANONE PPBV 4.1 UJ CCV<LCL 
TO14A 06CB18-60 4-METHYL-2-PENTANONE PPBV 1 UJ LCS<LCL 
TO14A 06CB18-61 4-METHYL-2-PENTANONE PPBV 1.2 UJ CCV<LCL 
TO14A 06CB18-61 2-HEXANONE PPBV 4.7 UJ CCV<LCL 
TO14A 06CB18-61 4-METHYL-2-PENTANONE PPBV 1.2 UJ LCS<LCL 
TO14A 06CB18-62 4-METHYL-2-PENTANONE PPBV 1.1 UJ CCV<LCL 
TO14A 06CB18-62 2-HEXANONE PPBV 4.3 UJ CCV<LCL 
TO14A 06CB18-62 4-METHYL-2-PENTANONE PPBV 1.1 UJ LCS<LCL 
TO14A 06CB18-71 CHLOROBENZENE PPBV 11 J FD>RPD 

TO14A 06CB18-71 
2-BUTANONE (METHYL ETHYL 
KETONE) PPBV 2.7 J FD>RPD 

TO14A 06CB18-75 CHLOROBENZENE PPBV 1.1 UJ FD>RPD 

TO14A 06CB18-75 
2-BUTANONE (METHYL ETHYL 
KETONE) PPBV 1.1 UJ FD>RPD 

TO14A 06CB19-14 VINYL CHLORIDE PPBV 1.2 UJ LCS<LCL 
TO14A 06CB19-15 VINYL CHLORIDE PPBV 1.1 UJ LCS<LCL 
TO14A 06CB19-16 VINYL CHLORIDE PPBV 1.1 UJ LCS<LCL 
TO14A 06CB19-17 VINYL CHLORIDE PPBV 1.1 UJ LCS<LCL 
TO14A 06CB19-62 CARBON DISULFIDE PPBV 1.1 UJ FD>RPD 
TO14A 06CB19-66 CARBON DISULFIDE PPBV 4 J FD>RPD 
 
Notes: 
CCV<LCL    The continuing calibration verification recovery was less than method criteria. 
LCS<LCL     The laboratory control standard recovery was less than control limits. 
FD>RPD       The relative percent difference was greater than method criteria. 
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Introduction 
The objective of this Data Quality Evaluation (DQE) report is to assess the data quality of 
analytical results for the sediment samples collected from the Velsicol-Pine River site June 7, 
2006 through June 25, 2006. Individual method requirements and guidelines from the USEPA 
Contract Laboratory National Functional Guidelines (NFG) for Organic Data Review, October 
1999 were used in this assessment. 

This report is intended as a general data quality assessment designed to summarize data issues. 

Analytical Data 
This DQE report covers 50 stablized sediment samples. The sample results were reported as 7 
sample delivery groups listed in Table 1.  

TABLE 1 
Sediment Sample SDGs 
2504043 
2504099 
2504148 
2504160 
2504192 
2504210 
 

Samples were analyzed for one or more of the methods listed in Table 2 below. The analyses 
were performed by PEL Laboratories, Inc. (PEL) located in Tampa, Florida.  

TABLE 2 
Analytical Parameter, Method and Laboratory 

Parameter Method Laboratory 

2,4’-DDx and 4,4’-DDx isomers SW-846 8081 PEL 

Hexabromobenzene & 
Hexabromobiphenyl 

SW-846 8082 PEL 
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The assessment of data includes a review of the following: (1) the chain-of-custody (CoC) 
documentation; (2) holding-time compliance; (3) the required quality control (QC) samples at 
the specified frequencies; (4) method blanks; (5) laboratory control spiking samples; (6) 
surrogate spike recoveries and other method-specific criteria. 

Field samples were also reviewed to ascertain field compliance and data quality issues. This 
included a review of the ambient blanks. 

Data flags were assigned according to the NFG.  Multiple flags are routinely applied to specific 
sample method/matrix/analyte combinations, but there will only be one final flag.  A final flag 
is applied to the data and is the most conservative of the applied validation flags.  The final flag 
also includes matrix and blank sample impacts on data quality. 

The data flags used in this assessment are defined below: 

• J = The analyte was positively identified; the associated numerical value is the      
approximate concentration of the analyte in the sample. 

• UJ = The analyte was not detected above the reported sample quantitation limit.  However, 
the reported quantitation limit is approximate and may or may not represent the actual limit 
of quantitation necessary to accurately and precisely measure the analyte in the sample. 

Findings 
The overall summaries of the data validation findings are contained in the following sections 
below and summarized in Table 3 below: 

Holding Times/ Temperature 
All holding-time criteria were met. 

Calibration 
Initial and continuing calibration analyses were performed as required by the methods 
and generally met acceptance criteria with the exception of the pesticide analysis by 
SW-846 8081. The relative percent difference of 2,4’-DDE in SDG 2504210 was 26.2%, 
which exceeds the QC limit of +20%.  The relative percent difference of 4,4’-DDT in 
SDG 2504099 was 25.9%, which exceeds the QC limit of +20%. These analytes were 
qualified as estimated and flagged “J” for detects and “UJ” for non-detects in the 
associated samples. Several analytes were also recovered greater than method criteria in 
the continuing calibration verifications. The associated data was not qualified because 
the samples did not contain reportable concentrations of these analytes. 

Method Blanks 
Method blanks were analyzed at the required frequency and did not contain levels of 
contamination that affected the data. The associated data were not qualified because the sample 
concentrations were greater than 5 times any concentration detected in the blanks. 
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Laboratory Control Samples 
Laboratory control samples (LCS) were analyzed as required and met QC criteria.   

Surrogates 
Surrogates were added to the methods requiring their use and met all QC criteria. 

Chain of Custody 
Each sample was documented in a completed CoC and received at the laboratory in good 
condition.   

Overall Assessment 
The goal of this assessment is to demonstrate that a sufficient number of representative samples 
were collected and the resulting analytical data can be used to support the decision-making 
process. The procedures for assessing the precision, accuracy, representativeness, completeness, 
and comparability parameters (PARCC) were based on the USEPA Contract Laboratory 
National Functional Guidelines (NFG) for Organic Data Review, October 1999. The following 
summary highlights the PARCC findings for the above-defined events: 
 
1. The completeness objectives were met for all method/analyte combinations. 

2. Calibration criteria were not met in several instances resulting in estimated detects 
and nondetects. Data qualified as estimated may contain a bias that data users 
should consider during decision making. 

3. LCS recoveries were acceptable. 

4. The precision and accuracy of the data, as measured by laboratory and field QC 
indicators, suggest that the project goals have been met.  The data can be used for 
project decisions taking into consideration the validation flags applied to the data.    

 

TABLE 3 
Data Qualification Summary 

Method NativeID Analyte Units Final Result
Validation 

Flag ValidationReason 

8081 06CB19-40 2,4’-DDE UG/KG 230 UJ CCV>RPD 
8081 06CB19-41 2,4’-DDE UG/KG 7.3 J CCV>RPD 
8081 05CB18-90 4,4’-DDT UG/KG 30000 J CCV>RPD 

Notes: 
CCV>RPD    The continuing calibration verification relative percent difference was greater than method criteria.  

 



 

 

Appendix I 
Wind Rose Plots 
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