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Imagine the result

Mr. William Bennett- Project Manager

Senior Engineering Geologist

Remedial Bureau C

Division of Environmental Remediation

625 Broadway, Albany, New York 12233-7014

Subject:

Supplemental Remedial Investigation Report

Operable Unit 3 

Ramapo Paint Sludge Site, Rockland County, New York

Site #3-44-064 

Dear Mr. Bennett:

ARCADIS U.S., Inc (ARCADIS), on behalf of the Ford Motor Company (Ford), has 

prepared this Supplemental Remedial Investigation Report (RIR) to provide 

additional information regarding the extent of paint sludge and impacted soil within 

the pond and associated coffer dam located at Operable Unit 3 (OU-3) at the 

Ramapo Paint Sludge Site located in Pomona, Rockland County, New York (the 

Site). A site map illustrating the site location is presented as Figure 1.  This report is 

provided as outlined in the OU-3 Supplemental Remedial Investigation Work Plan 

(RIWP) submitted on August 17, 2011 to the New York State Department of 

Environmental Conservation (NYSDEC) and approved by NYSDEC in a letter dated 

August 18, 2011.

The objectives of this supplemental RIR are to:

• Delineate the horizontal and vertical extent of paint sludge deposits at OU-3; 

and

• Calculate estimated volumes of paint sludge located at OU-3.

The delineation of the paint sludge deposits will be used to calculate the quantity of 

paint sludge and enable the evaluation of the implementability, technical feasibility 

and costs of paint sludge remediation at OU-3. 
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Site Location and History

The area identified as OU-3 is located within a residential development, and is 

bounded to the north by a small creek and commercial property, to the east by Mt. 

Ivy County Park, and to the south and west by residential properties. 

The OU-3 area encompasses approximately one acre of land located adjacent to a 

small man-made pond measuring approximately 200-foot wide by 400-foot long. The 

pond is confined by a man-made berm on its east side. The pond is elevated above 

the land to the east, while the residential homes west of the pond are elevated above 

the pond. 

The pond appears to be fed from a culvert that connects it to a small stream running 

just north of the pond. Runoff draining from the residential development also 

discharges to the pond. The pond drains through an outlet structure to a lower lying 

wet area to the east. 

The Rockland County Department of Health was contacted during late 2005 or early 

2006 by a local newspaper reporter, who indicated he had been contacted by a New 

Jersey contractor regarding the potential presence of paint sludge in Pomona, New 

York. The contractor indicated that some time during 1972-1973, paint sludge was 

found during the excavation of a pond for a camp at this location. A former property 

owner indicated that a prior owner disposed of various wastes on the property during 

the 1960’s. No information prior to 1960 has been obtained for the OU-3 area; 

however, the area is presumed to have been agricultural or undeveloped before 

1960.

On March 10, 2006, the NYSDEC, together with the Rockland County Department of 

Health, toured the location to the east of a small pond near Camp Hill Road in 

Pomona and confirmed the presence of paint sludge.

The area where paint sludge was identified contains a variety of waste material, 

including construction debris, uprooted trees, and general refuse. Survey nodes 

depicting locations of visible paint sludge is illustrated on Figure 2. Based on visible 

observations, paint sludge was generally limited to small, brick-sized pieces or 

smaller on the ground surface, and these were removed by ARCADIS during an 

Interim Remedial Action performed in May 2006.
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Previous Investigations and Remedial Actions

Remedial investigations (RI) were performed at OU-3 from May 2006 through 

October 2008.  The RI consisted of a field reconnaissance survey, surface water and 

sediment characterization, groundwater monitoring well installation and sampling, 

test pit investigation, pond investigation, and the performance of an interim remedial 

action.

During the field reconnaissance survey, visible paint sludge was collected by hand, 

placed in poly-lined, 5-gallon buckets, and transferred to two 55-gallon drums as part 

of the interim remedial action. A sample of the paint sludge was collected and 

analyzed for volatile organic compounds (VOCs), semi-volatile organic compounds

(SVOCs), polychlorinated biphenyls (PCBs), metals and toxicity characteristic 

leaching procedure (TCLP) metals. The paint sludge was characterized as 

hazardous for lead leachability, and transported off-site for disposal at EQ Michigan's 

facility located in Belleville, Michigan.

The results of the RI identified paint sludge at OU-3 as limited to one-contiguous 

area on the east side of the pond. The test pits confirmed the presence of a 

continuous deposit of sludge at least partially covered by fill material comprising the 

berm. Some of the paint sludge material has eroded into the shallow eastern bank of 

the pond. 

Due to the pond being full of water at the time of the test pitting investigation, it was 

determined that digging further west into the berm for delineation purposes was not 

safe with the concerns of possibly compromising the integrity of the berm and pond.

Scope of Work

During the October 2008 investigation, ARCADIS identified a continuous flow of paint 

sludge at the eastern side of the coffer dam on the eastern side of the pond (Test Pit 

TP-05 and TP-06 on Figure 2). The paint sludge flow observed appeared to go 

under the coffer dam toward the pond. 

During a site visit with the NYSDEC in March 2011, ARCADIS observed that the 

water level in the pond was drastically lower than it has historically been. It was 

determined that the drainage outflow stand-up pipe within the pond had broken off 

and allowed water to drain from the pond. This drainage exposed approximately 15
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to 20 feet of dry shoreline. At the request of the NYSDEC, Ford conducted a 

geoprobe
®

investigation to determine the limits of the paint sludge.

The proposed scope of work consisted of advancing 29 borings in a 40- by 20-foot 

grid pattern across the focused investigation area identified in the May 2006 through 

October 2008 investigations.

The field activities were performed on January 18
th

and 19
th
, 2012 and February 2, 

2012.  Prior to the start of field activities, access to the work area was obtained from

the owner of the property located at 9 Lea Court.  In addition, due to the site 

topography and equipment accessibility concerns, it was determined that equipment 

access to the work area could be more feasible through the property located 

adjacent to the northwest corner of OU-3 (165 Ramapo Road), and therefore, access 

was obtained from the owner of this adjoining property, which was used to mobilize 

equipment to the Site.

A total of 35 borings (SB-1 through SB-35) were advanced by Summit Drilling Inc., 

which included 6 additional borings to delineate the western side of the focused 

investigation area as illustrated on Figure 2.

The soil boring layout was performed by ARCADIS staff using a measuring tape and 

pin flags. Field adjustments were made to the proposed grid based on field 

observation and conditions. Adjustments were made to improve the investigation 

efforts to complete delineation of the paint sludge deposit. Final boring locations 

were surveyed by a licensed surveyor in the state of New York. 

Boring advancement began on top of the coffer dam directly west of the known paint 

sludge deposit, as identified on Figure 2, and continued to be advanced in a step-out 

approach as identified in Figure 2 until the limits of paint sludge were delineated. 

Soil cores were collected in 5-foot long by 2-inch diameter acetate liners that were

fitted inside a stainless steel macro-core sampler. Each soil core was logged and 

field screened using a Photo-ionization Detector (PID) and visually inspected for the 

presence of paint sludge. Soil boring logs are included as Attachment 1.

All paint sludge material and associated soil was consolidated in a 55-gal drum on-

site and sampled for waste characterization and off-site disposal. All soil borings 

were backfilled with bentonite pellets and hydrated. 
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Supplemental to the proposed scope of work and at the request of the NYSDEC, a 

total of 6 soil samples were collected from the soil borings for laboratory analysis.

Surface samples were collected from 0 to 0.5 feet below ground surface (bgs) and 

subsurface samples were collected from approximately 1 foot beneath continuous 

flow of paint sludge (approximately 14 to15 feet bgs).  Samples were collected and 

analyzed for VOCs and metals with two of the six samples being analyzed for VOCs, 

SVOCs, Pesticides, PCBs and metals.

Findings and Recommendations

A total of 35 soil borings (SB-1 through SB-35) were advanced within OU-3 as part of 

this supplemental RI. Soil boring locations are shown on Figure 2.

Paint sludge was observed in Soil Borings SB-06 and SB-16. Paint sludge observed 

ranged in size from small pieces to cobble-sized chunks. The paint sludge was 

intermixed with the soil and was not a continuous flow. This suggests that the paint 

sludge/soil was reworked or moved since the time of original deposition.

Soil borings SB-01 through SB-04, SB-08 through SB-13, SB-17, and SB-22 through 

SB-24, were advanced within a continuous flow of paint sludge. The soil borings 

were located along the top of the coffer dam and along its eastern and western 

slopes within the focused investigation area. The paint sludge flow emerges on the 

eastern and western extents. The maximum depth of continuous flow was identified 

at 14 feet bgs in soil borings SB-09 and SB-22 located on the plateau corresponding 

to the top of the berm. The continuous flow ranges from approximately 1-foot thick 

along the western slope of the coffer dam (Soil Boring SB-24) to a thickness of 8 feet 

along the top of the berm (Soil Boring SB-22). This suggests that the horizontal 

extents have been delineated and paint sludge was deposited at this location prior to 

the construction of the coffer dam.

Paint sludge was not observed to depth in soil borings SB-05, SB-07, SB-14, SB-15, 

SB-18 through SB-21, and SB-25 through SB-35. Soil Borings, SB-05, SB-07, and 

SB-28 through SB-30 were advanced along the southern boundary of the focused 

investigation area, just south of where previous survey nodes had identified paint 

sludge in May 2006. Soil Borings SB-14, SB-15 and SB-25, were advanced along the 

Northern Boundary in the vicinity of Test Pit TP-01. Soil Borings SB-18 through SB-

21, SB-26 and SB-27 make up the western boundary of the focused investigation 

area and lie on the western slope of the coffer dam. During previous investigations, 

these soil borings would have been under water due to the pond elevation. The 
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current pond elevation is illustrated on Figure 2. Soil Borings SB-31 through SB-35 

were advanced along the eastern boundary of focused investigation area along the 

lower lying wet area. 

The vertical and horizontal extents of paint sludge have been delineated. Figures 2, 

3 and 4 illustrate the vertical and horizontal extents through a plan view and cross-

sections. 

At the request of the NYSDEC, a total of 6 soil samples were collected from the 

focused investigation area during the supplemental RI. Sample locations are shown 

on Figure 3. Samples were analyzed for VOCs and metals with two of the six 

samples being analyzed for VOCs, SVOCs, Pesticides, PCBs and metals. The 

analytical results are summarized in Table 1 and Attachment 2.

The surface soil results are provided in Table 1. Surface samples were collected 

from 0 to 0.5 feet bgs at Soil Borings SB-09, SB-16 and SB-17. Soil Boring SB-09 

exceeded the NYSDEC Soil Cleanup Criteria (SCC) for Residential Use of 350 

milligrams/kilogram (mg/kg) for Barium at a concentration of 519 mg/kg. Soil Boring, 

SB-16 exceeded the NYSDEC SCC for Residential Use of 16 mg/kg for Arsenic, 350 

mg/kg for Barium and 400 mg/kg for Lead at a concentration of 19.4 mg/kg, 3,730 

mg/kg, and 2,540 mg/kg, respectively.  With the exception of arsenic, barium and 

lead, VOCs and metals were not detected at concentrations greater than the 

NYSDEC SCC for Residential Use.

Sub-surface soil results are provided in Table 1. Subsurface samples were collected 

from a depth of approximately 1 foot beneath continuous flow of paint sludge (14 to 

15 feet bgs) at Soil Borings SB-09, SB-10 and SB-13. No VOCs or metals were 

detected at concentrations greater than the NYSDEC SCC for Residential Use.

All sludge material and associated soil was placed in poly-lined, 5-gallon buckets 

prior to consolidation in a 55-gal drum on-site as part of the supplemental RI. A 

sample of paint sludge and associated soil was collected and analyzed for VOCs, 

SVOCs, PCBs, metals and TCLP metals. The analytical results of the paint sludge 

and associated soil indicate that the 55 gallon drum of paint sludge and soil was non 

hazardous.  The paint sludge and associated soil results are presented in Table 2.
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Summary and Conclusions

An estimated 0.50 acres (approximately 150- by 150-foot area) of the OU-3 area was

found to contain paint sludge. One continuous flow was observed, at least partially 

covered by fill material comprising the berm, and some pieces of sludge were 

observed in fill material within the berm.

There is approximately 0 to 8 feet of fill soil over a 2 to 8 foot thick layer of paint 

sludge. Cross sections of the paint sludge are presented on Figures 3 and 4.

An estimated 7,800 cubic yards of paint sludge and impacted material has been 

identified within the focused investigation area.
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Table 1.  Summary of  Soil Analytical Results

Supplemental Remedial Investigation Report Operable Unit 3, Ramapo Paint Sludge Site, Operable Unit 3, Rockland County, New York

Sample ID 375-6.8(b) 375-6.8(b) OU3-SB-09(0-0.5) OU3-SB-16(0-0.5) OU3-SB-17(0-0.5) OU3-SB-09(14.5-15) OU3-SB-10(14-14.5) OU3-SB-13(14.5-15) FB-01192012 TB-01192012

Sample Date Residential Restricted 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012

Depth Interval Residential 0 - 0.5 0 - 0.5 0 - 0.5 14.5 - 15 14 - 14.5 14.5 - 15

Validation Status Final Final Final Final Final Final Final Final

1,1,1-Trichloroethane 100 100 < 0.00026 < 0.00031 < 0.0004 < 0.013 < 0.0006 < 0.00022 < 0.24 < 0.24

1,1,2,2-Tetrachloroethane NS NS < 0.00019 < 0.00023 < 0.0003 < 0.0094 < 0.00045 < 0.00017 < 0.2 < 0.2

1,1,2-Trichloroethane NS NS < 0.00047 < 0.00056 < 0.00072 < 0.023 < 0.0011 < 0.0004 < 0.23 < 0.23

1,1-Dichloroethane 19 26 < 0.00024 < 0.00028 < 0.00036 < 0.011 < 0.00054 < 0.0002 < 0.19 < 0.19

1,1-Dichloroethene 100 100 < 0.00067 < 0.0008 < 0.001 < 0.032 < 0.0015 < 0.00057 < 0.28 < 0.28

1,2,4-Trichlorobenzene NS NS < 0.00037 < 0.00044 < 0.00057 < 0.018 < 0.00085 < 0.00031 < 0.15 < 0.15

1,2-Dibromo-3-chloropropane NS NS < 0.0016 < 0.002 < 0.0025 < 0.079 < 0.0038 < 0.0014 < 1.3 < 1.3

1,2-Dibromoethane NS NS < 0.00026 < 0.00031 < 0.0004 < 0.013 < 0.00059 < 0.00022 < 0.21 < 0.21

1,2-Dichlorobenzene 100 100 < 0.0003 < 0.00036 < 0.00046 < 0.015 < 0.00069 < 0.00026 < 0.18 < 0.18

1,2-Dichloroethane 2.3 3.1 < 0.0002 < 0.00024 < 0.0003 < 0.0096 < 0.00045 < 0.00017 < 0.18 < 0.18

1,2-Dichloropropane NS NS < 0.00029 < 0.00035 < 0.00044 < 0.014 < 0.00066 < 0.00025 < 0.22 < 0.22

1,3-Dichlorobenzene 17 49 < 0.00021 < 0.00025 < 0.00032 < 0.01 < 0.00048 < 0.00018 < 0.29 < 0.29

1,4-Dichlorobenzene 9.8 13 < 0.00019 < 0.00022 < 0.00028 < 0.0089 < 0.00042 < 0.00016 < 0.26 < 0.26

2-Butanone (MEK) 100 100 < 0.0047 < 0.0056 < 0.0072 < 0.23 0.0287 < 0.004 < 2.9 < 2.9

2-Hexanone NS NS < 0.0027 < 0.0032 < 0.0041 < 0.13 < 0.0062 < 0.0023 < 3 < 3

4-Methyl-2-pentanone(MIBK) NS NS < 0.0029 < 0.0034 < 0.0044 < 0.14 < 0.0066 < 0.0024 < 1.2 < 1.2

Acetone 100 100 < 0.0072 < 0.0086 < 0.011 < 0.35 0.086 J < 0.0061 < 7.6 < 7.6

Benzene 2.9 4.8 < 0.00014 < 0.00017 < 0.00022 0.0151 J 0.203 0.0016 < 0.22 < 0.22

Bromodichloromethane NS NS < 0.00024 < 0.00029 < 0.00037 < 0.012 < 0.00056 < 0.00021 < 0.23 < 0.23

Bromoform NS NS < 0.00082 < 0.00098 < 0.0013 < 0.04 < 0.0019 < 0.0007 < 0.24 < 0.24

Bromomethane NS NS < 0.00043 < 0.00051 < 0.00066 < 0.021 < 0.00098 < 0.00036 < 0.31 < 0.31

Carbon disulfide NS NS < 0.00021 < 0.00025 < 0.00033 < 0.01 < 0.00049 < 0.00018 < 0.18 < 0.18

Carbon tetrachloride 1.4 2.4 < 0.00038 < 0.00045 < 0.00058 < 0.018 < 0.00086 < 0.00032 < 0.19 < 0.19

Chlorobenzene 100 100 < 0.00035 < 0.00042 < 0.00054 < 0.017 < 0.0008 < 0.0003 < 0.22 < 0.22

Chloroethane NS NS < 0.00044 < 0.00053 < 0.00068 < 0.021 < 0.001 < 0.00038 < 0.37 < 0.37

Chloroform 10 49 < 0.00053 < 0.00063 < 0.00081 < 0.025 < 0.0012 < 0.00045 < 0.21 < 0.21

Chloromethane NS NS < 0.00068 < 0.00081 < 0.001 < 0.033 < 0.0016 < 0.00058 < 0.22 < 0.22

cis-1,2-Dichloroethene 59 100 < 0.00035 < 0.00042 < 0.00054 < 0.017 0.0029 J < 0.0003 < 0.22 < 0.22

cis-1,3-Dichloropropene NS NS < 0.00017 < 0.0002 < 0.00025 < 0.008 < 0.00038 < 0.00014 < 0.22 < 0.22

Cyclohexane NS NS < 0.00041 < 0.00049 < 0.00063 < 0.02 0.0294 < 0.00035 < 0.29 < 0.29

Dibromochloromethane NS NS < 0.00018 < 0.00022 < 0.00028 < 0.0088 < 0.00042 < 0.00016 < 0.2 < 0.2

Dichlorodifluoromethane NS NS < 0.00035 < 0.00042 < 0.00054 < 0.017 < 0.0008 < 0.0003 < 0.31 < 0.31

Ethylbenzene 30 41 0.00025 J < 0.00019 < 0.00025 1.29 0.0371 0.0043 J < 0.21 < 0.21

Freon 113 NS NS < 0.00078 < 0.00093 < 0.0012 < 0.038 < 0.0018 < 0.00066 < 0.49 < 0.49

Isopropylbenzene NS NS < 0.00015 < 0.00018 < 0.00023 0.19 J 0.0327 0.0045 J < 0.19 < 0.19

Methyl Acetate NS NS < 0.0024 < 0.0029 < 0.0037 < 0.12 < 0.0055 < 0.002 < 2.9 < 2.9

Methyl Tert Butyl Ether 62 100 < 0.00019 < 0.00023 < 0.0003 < 0.0094 < 0.00045 < 0.00017 < 0.18 < 0.18

Methylcyclohexane NS NS < 0.00027 < 0.00032 < 0.00041 0.0503 J 0.0211 0.0012 J < 0.18 < 0.18

Methylene chloride 51 100 < 0.00025 < 0.0003 < 0.00038 < 0.012 < 0.00057 < 0.00021 < 0.2 < 0.2

Styrene NS NS < 0.0002 < 0.00024 < 0.00031 < 0.0097 < 0.00046 < 0.00017 < 0.23 < 0.23

Tetrachloroethene 5.5 19 < 0.00021 < 0.00025 < 0.00032 < 0.01 < 0.00048 < 0.00018 < 0.32 < 0.32

Toluene 100 100 < 0.00041 < 0.00049 < 0.00063 0.884 < 0.00094 0.00041 J < 0.15 < 0.15

trans-1,2-Dichloroethene 100 100 < 0.00046 < 0.00055 < 0.00071 < 0.022 < 0.0011 < 0.00039 < 0.31 < 0.31

trans-1,3-Dichloropropene NS NS < 0.00037 < 0.00044 < 0.00056 < 0.018 < 0.00084 < 0.00031 < 0.19 < 0.19

Trichloroethene 10 21 < 0.00027 < 0.00032 < 0.00041 < 0.013 < 0.00062 < 0.00023 < 0.21 < 0.21

Trichlorofluoromethane NS NS < 0.00053 < 0.00063 < 0.0008 < 0.025 < 0.0012 < 0.00044 < 0.35 < 0.35

Vinyl chloride 0.21 0.9 < 0.0005 < 0.0006 < 0.00077 < 0.024 < 0.0011 < 0.00043 < 0.27 < 0.27

Xylene (total) 100 100 0.0019 0.00097 J < 0.00031 9.86 0.788 0.299 J < 0.17 < 0.17

Total TIC, Volatile NS NS 0 0 0 25.4 JN 0.276 JN 0.114 JN 0 0

VOC

Surface Samples Sub-Surface SamplesStandards
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Table 1.  Summary of  Soil Analytical Results

Supplemental Remedial Investigation Report Operable Unit 3, Ramapo Paint Sludge Site, Operable Unit 3, Rockland County, New York

Sample ID 375-6.8(b) 375-6.8(b) OU3-SB-09(0-0.5) OU3-SB-16(0-0.5) OU3-SB-17(0-0.5) OU3-SB-09(14.5-15) OU3-SB-10(14-14.5) OU3-SB-13(14.5-15) FB-01192012 TB-01192012

Sample Date Residential Restricted 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012

Depth Interval Residential 0 - 0.5 0 - 0.5 0 - 0.5 14.5 - 15 14 - 14.5 14.5 - 15

Validation Status Final Final Final Final Final Final Final Final

Surface Samples Sub-Surface SamplesStandards

1,1'-Biphenyl NS NS NA < 0.004 NA NA NA < 0.0038 NA NA

2,4,5-Trichlorophenol NS NS NA < 0.04 NA NA NA < 0.038 NA NA

2,4,6-Trichlorophenol NS NS NA < 0.032 NA NA NA < 0.031 NA NA

2,4-Dichlorophenol NS NS NA < 0.055 NA NA NA < 0.053 NA NA

2,4-Dimethylphenol NS NS NA < 0.057 NA NA NA < 0.056 NA NA

2,4-Dinitrophenol NS NS NA < 0.042 J NA NA NA < 0.04 J NA NA

2,4-Dinitrotoluene NS NS NA < 0.015 NA NA NA < 0.014 J NA NA

2,6-Dinitrotoluene NS NS NA < 0.013 NA NA NA < 0.013 NA NA

2-Chloronaphthalene NS NS NA < 0.011 NA NA NA < 0.01 NA NA

2-Chlorophenol NS NS NA < 0.035 NA NA NA < 0.033 NA NA

2-Methylnaphthalene NS NS NA < 0.019 NA NA NA 0.0428 J NA NA

2-Methylphenol 100 100 NA < 0.039 NA NA NA < 0.038 NA NA

2-Nitroaniline NS NS NA < 0.015 NA NA NA < 0.015 NA NA

2-Nitrophenol NS NS NA < 0.036 NA NA NA < 0.035 NA NA

3&4-Methylphenol NS NS NA < 0.043 NA NA NA < 0.042 NA NA

3,3'-Dichlorobenzidine NS NS NA < 0.0087 NA NA NA < 0.0084 NA NA

3-Nitroaniline NS NS NA < 0.014 NA NA NA < 0.013 NA NA

4,6-Dinitro-o-cresol NS NS NA < 0.042 NA NA NA < 0.04 NA NA

4-Bromophenyl phenyl ether NS NS NA < 0.012 NA NA NA < 0.012 NA NA

4-Chloro-3-methyl phenol NS NS NA < 0.034 NA NA NA < 0.033 NA NA

4-Chloroaniline NS NS NA < 0.011 NA NA NA < 0.011 NA NA

4-Chlorophenyl phenyl ether NS NS NA < 0.01 NA NA NA < 0.01 NA NA

4-Nitroaniline NS NS NA < 0.013 NA NA NA < 0.013 NA NA

4-Nitrophenol NS NS NA < 0.058 J NA NA NA < 0.056 J NA NA

Acenaphthene 100 100 NA < 0.0099 NA NA NA < 0.0096 NA NA

Acenaphthylene 100 100 NA 0.0421 NA NA NA < 0.011 NA NA

Acetophenone NS NS NA < 0.006 NA NA NA < 0.0058 NA NA

Anthracene 100 100 NA 0.0286 J NA NA NA < 0.012 NA NA

Atrazine NS NS NA < 0.0067 NA NA NA < 0.0065 NA NA

Benzaldehyde NS NS NA < 0.0079 NA NA NA < 0.0076 NA NA

Benzo(a)anthracene 1 1 NA 0.0651 NA NA NA < 0.011 NA NA

Benzo(a)pyrene 1 1 NA 0.0869 J NA NA NA < 0.01 J NA NA

Benzo(b)fluoranthene 1 1 NA 0.0887 J NA NA NA < 0.011 J NA NA

Benzo(g,h,i)perylene 100 100 NA 0.073 NA NA NA < 0.012 NA NA

Benzo(k)fluoranthene 1 3.9 NA 0.0204 J NA NA NA < 0.012 NA NA

bis(2-Chloroethoxy)methane NS NS NA < 0.014 NA NA NA < 0.013 NA NA

bis(2-Chloroethyl)ether NS NS NA < 0.01 NA NA NA < 0.01 NA NA

bis(2-Chloroisopropyl)ether NS NS NA < 0.01 NA NA NA < 0.0098 NA NA

bis(2-Ethylhexyl)phthalate NS NS NA < 0.03 NA NA NA < 0.029 NA NA

Butyl benzyl phthalate NS NS NA < 0.02 NA NA NA < 0.019 NA NA

Caprolactam NS NS NA < 0.011 NA NA NA < 0.01 NA NA

Carbazole NS NS NA < 0.016 NA NA NA < 0.015 NA NA

Chrysene 1 3.9 NA 0.0823 NA NA NA < 0.011 NA NA

Dibenzo(a,h)anthracene 0.33 0.33 NA 0.0211 J NA NA NA < 0.011 NA NA

Dibenzofuran 14 59 NA < 0.01 NA NA NA < 0.0098 NA NA

Diethyl phthalate NS NS NA < 0.012 NA NA NA < 0.011 NA NA

Dimethyl phthalate NS NS NA < 0.012 NA NA NA 0.0597 J NA NA

Di-n-butyl phthalate NS NS NA < 0.0076 NA NA NA < 0.0074 NA NA

Di-n-octyl phthalate NS NS NA < 0.017 NA NA NA < 0.016 NA NA

SVOC
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Table 1.  Summary of  Soil Analytical Results

Supplemental Remedial Investigation Report Operable Unit 3, Ramapo Paint Sludge Site, Operable Unit 3, Rockland County, New York

Sample ID 375-6.8(b) 375-6.8(b) OU3-SB-09(0-0.5) OU3-SB-16(0-0.5) OU3-SB-17(0-0.5) OU3-SB-09(14.5-15) OU3-SB-10(14-14.5) OU3-SB-13(14.5-15) FB-01192012 TB-01192012

Sample Date Residential Restricted 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012

Depth Interval Residential 0 - 0.5 0 - 0.5 0 - 0.5 14.5 - 15 14 - 14.5 14.5 - 15

Validation Status Final Final Final Final Final Final Final Final

Surface Samples Sub-Surface SamplesStandards

Fluoranthene 100 100 NA 0.0714 J NA NA NA < 0.015 J NA NA

Fluorene 100 100 NA < 0.011 NA NA NA < 0.011 NA NA

Hexachlorobenzene 0.33 1.2 NA < 0.011 NA NA NA < 0.011 NA NA

Hexachlorobutadiene NS NS NA < 0.0095 NA NA NA < 0.0092 NA NA

Hexachlorocyclopentadiene NS NS NA < 0.035 NA NA NA < 0.034 NA NA

Hexachloroethane NS NS NA < 0.0095 NA NA NA < 0.0092 NA NA

Indeno(1,2,3-cd)pyrene 0.5 0.5 NA 0.0537 NA NA NA < 0.011 NA NA

Isophorone NS NS NA < 0.0092 NA NA NA < 0.0089 NA NA

Naphthalene 100 100 NA 0.0394 J NA NA NA 0.441 NA NA

Nitrobenzene NS NS NA < 0.0099 NA NA NA < 0.0096 NA NA

N-Nitroso-di-n-propylamine NS NS NA < 0.0083 NA NA NA < 0.0081 NA NA

N-Nitrosodiphenylamine NS NS NA < 0.02 NA NA NA < 0.02 NA NA

Pentachlorophenol 2.4 6.7 NA < 0.058 NA NA NA < 0.057 NA NA

Phenanthrene 100 100 NA 0.0403 J NA NA NA < 0.015 J NA NA

Phenol 100 100 NA < 0.036 NA NA NA < 0.035 NA NA

Pyrene 100 100 NA 0.122 J NA NA NA < 0.013 J NA NA

Total TIC, Semi Volatile NS NS NA NA NA NA NA 19.75 J NA NA

4,4'-DDD 2.6 13 NA 0.0035 NA NA NA < 0.00034 NA NA

4,4'-DDE 1.8 8.9 NA 0.0024 NA NA NA < 0.0004 NA NA

4,4'-DDT 1.7 7.9 NA 0.0094 NA NA NA < 0.00049 NA NA

Aldrin 0.019 0.097 NA < 0.00035 NA NA NA < 0.00034 NA NA

alpha-BHC 0.097 0.48 NA < 0.00053 NA NA NA < 0.0005 NA NA

alpha-Chlordane 0.91 4.2 NA < 0.00046 NA NA NA < 0.00044 NA NA

Beta-BHC 0.072 0.36 NA < 0.00049 NA NA NA < 0.00047 NA NA

Camphechlor NS NS NA < 0.0089 NA NA NA < 0.0085 NA NA

Delta-BHC 100 100 NA < 0.00041 NA NA NA < 0.00039 NA NA

Dieldrin 0.039 0.2 NA < 0.00055 NA NA NA < 0.00052 NA NA

Endosulfan I 4.8 24 NA < 0.00034 NA NA NA < 0.00033 NA NA

Endosulfan II 4.8 24 NA < 0.00046 NA NA NA < 0.00044 NA NA

Endosulfan Sulfate 4.8 24 NA < 0.00064 NA NA NA < 0.00061 NA NA

Endrin 2.2 11 NA < 0.00036 NA NA NA < 0.00034 NA NA

Endrin Aldehyde NS NS NA < 0.00067 NA NA NA < 0.00064 NA NA

Endrin Ketone NS NS NA < 0.00046 NA NA NA < 0.00044 NA NA

gamma-BHC (Lindane) 0.28 1.3 NA < 0.00032 NA NA NA < 0.00031 NA NA

Gamma-Chlordane NS NS NA < 0.00036 NA NA NA < 0.00034 NA NA

Heptachlor 0.42 2.1 NA < 0.00043 NA NA NA < 0.00041 NA NA

Heptachlor Epoxide NS NS NA < 0.00035 NA NA NA < 0.00033 NA NA

Methoxychlor NS NS NA < 0.0005 NA NA NA < 0.00047 NA NA

Aroclor 1016 1 1 NA < 0.0092 NA NA NA < 0.0087 NA NA

Aroclor 1221 1 1 NA < 0.021 NA NA NA < 0.02 NA NA

Aroclor 1232 1 1 NA < 0.018 NA NA NA < 0.017 NA NA

Aroclor 1242 1 1 NA < 0.011 NA NA NA < 0.011 NA NA

Aroclor 1248 1 1 NA < 0.011 NA NA NA < 0.01 NA NA

Aroclor 1254 1 1 NA < 0.016 NA NA NA < 0.016 NA NA

Aroclor 1260 1 1 NA < 0.012 NA NA NA < 0.011 NA NA

Pesticides

PCBs
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Table 1.  Summary of  Soil Analytical Results

Supplemental Remedial Investigation Report Operable Unit 3, Ramapo Paint Sludge Site, Operable Unit 3, Rockland County, New York

Sample ID 375-6.8(b) 375-6.8(b) OU3-SB-09(0-0.5) OU3-SB-16(0-0.5) OU3-SB-17(0-0.5) OU3-SB-09(14.5-15) OU3-SB-10(14-14.5) OU3-SB-13(14.5-15) FB-01192012 TB-01192012

Sample Date Residential Restricted 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012 1/19/2012

Depth Interval Residential 0 - 0.5 0 - 0.5 0 - 0.5 14.5 - 15 14 - 14.5 14.5 - 15

Validation Status Final Final Final Final Final Final Final Final

Surface Samples Sub-Surface SamplesStandards

Aluminum NS NS 7470 8290 10500 4690 10700 7880 < 200 NA

Antimony NS NS < 2.1 49.4 < 2.8 < 2 < 3.4 < 2.3 < 6 NA

Arsenic 16 16 3.9 19.4 2.9 2 < 3.4 < 2.3 < 3 NA

Barium 350 400 519 3730 74.9 79.5 44.5 58.2 < 200 NA

Beryllium 14 72 < 0.21 < 0.23 < 0.28 < 0.2 0.37 < 0.23 < 1 NA

Cadmium 2.5 4.3 < 0.53 2.3 < 0.69 < 0.51 < 0.84 < 0.58 < 3 NA

Calcium NS NS 1560 2040 6150 1550 3440 2480 < 5000 NA

Chromium NS NS 11.1 64.1 8.6 9.9 24.9 13.4 < 10 NA

Cobalt NS NS < 5.3 < 5.8 9.8 < 5.1 < 8.4 < 5.8 < 50 NA

Copper 270 270 11.1 49.1 27.4 6 < 4.2 4.3 < 10 NA

Iron NS NS 13600 18300 21700 12500 6480 7310 < 100 NA

Lead 400 400 114 2540 74.2 33.3 5.6 6.8 < 3 NA

Magnesium NS NS 1910 2150 5360 1900 1360 1490 < 5000 NA

Manganese 2000 2000 253 364 369 221 63.3 79.8 < 15 NA

Mercury 0.81 0.81 < 0.036 0.072 0.054 < 0.034 < 0.052 < 0.038 < 0.2 NA

Nickel 140 310 9.6 25.9 11.7 8.3 6.8 6.4 < 10 NA

Potassium NS NS < 1100 < 1200 < 1400 1150 < 1700 < 1200 < 10000 NA

Selenium 36 180 < 2.1 < 2.3 < 2.8 < 2 < 3.4 < 2.3 < 10 NA

Silver 36 180 < 0.53 1.3 < 0.69 < 0.51 < 0.84 < 0.58 < 10 NA

Sodium NS NS < 1100 < 1200 < 1400 < 1000 < 1700 < 1200 < 10000 NA

Thallium NS NS < 1.1 < 1.2 < 1.4 < 1 < 1.7 < 1.2 < 2 NA

Vanadium NS NS 15.1 19.4 49.6 14 16.5 14.6 < 50 NA

Zinc 2200 10000 47.4 531 72.4 29.8 19.6 20.4 < 20 NA

Cyanide 27 27 NA < 0.29 NA NA NA < 0.26 NA NA

Solids, Percent NS NS 90 82 71.4 92.3 60.8 86 NA NA

Results reported in milligrams per kilogram (mg/kg).

Field Blank and Trip Blank reported in micrograms per liter (ug/l).

NS No standard

NA Not analyzed

J Estimated result

JN Estimated result

Bold Result exceeds 375-6.8(b) NYSDEC Soil Cleanup Objective- Residential Use.

Shade Result exceeds 375-6.8(b) NYSDEC Soil Cleanup Objective- Restricted Residential Use.

Metals

Other
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Supplemental Remedial Investigation Report Operable Unit 3, Ramapo Paint Sludge Site, 

Operable Unit 3, Rockland County, New York

Sample ID 375-6.8(b) 375-6.8(b) OU3-WC-01

Sample Date Residential Restricted 1/19/2012

Validation Status Units Residential Final

1,1,1-Trichloroethane mg/kg 100 100 < 0.00028

1,1,2,2-Tetrachloroethane mg/kg NS NS < 0.00021

1,1,2-Trichloroethane mg/kg NS NS < 0.0005

1,1-Dichloroethane mg/kg 19 26 < 0.00025

1,1-Dichloroethene mg/kg 100 100 < 0.00071

1,2,4-Trichlorobenzene mg/kg NS NS < 0.00039

1,2-Dibromo-3-chloropropane mg/kg NS NS < 0.0017

1,2-Dibromoethane mg/kg NS NS < 0.00027

1,2-Dichlorobenzene mg/kg 100 100 < 0.00032

1,2-Dichloroethane mg/kg 2.3 3.1 < 0.00021

1,2-Dichloropropane mg/kg NS NS < 0.00031

1,3-Dichlorobenzene mg/kg 17 49 < 0.00022

1,4-Dichlorobenzene mg/kg 9.8 13 < 0.0002

2-Butanone (MEK) mg/kg 100 100 < 0.005

2-Hexanone mg/kg NS NS < 0.0029

4-Methyl-2-pentanone(MIBK) mg/kg NS NS < 0.003

Acetone mg/kg 100 100 < 0.0076

Benzene mg/kg 2.9 4.8 < 0.00015

Bromodichloromethane mg/kg NS NS < 0.00026

Bromoform mg/kg NS NS < 0.00087

Bromomethane mg/kg NS NS < 0.00045

Carbon disulfide mg/kg NS NS < 0.00023

Carbon tetrachloride mg/kg 1.4 2.4 < 0.0004

Chlorobenzene mg/kg 100 100 < 0.00037

Chloroethane mg/kg NS NS < 0.00047

Chloroform mg/kg 10 49 < 0.00056

Chloromethane mg/kg NS NS < 0.00072

cis-1,2-Dichloroethene mg/kg 59 100 < 0.00037

cis-1,3-Dichloropropene mg/kg NS NS < 0.00018

Cyclohexane mg/kg NS NS < 0.00044

Dibromochloromethane mg/kg NS NS < 0.00019

Dichlorodifluoromethane mg/kg NS NS < 0.00037

Ethylbenzene mg/kg 30 41 < 0.00017

Freon 113 mg/kg NS NS < 0.00083

Isopropylbenzene mg/kg NS NS < 0.00016

Methyl Acetate mg/kg NS NS < 0.0026

Methyl Tert Butyl Ether mg/kg 62 100 < 0.00021

Methylcyclohexane mg/kg NS NS < 0.00028

Methylene chloride mg/kg 51 100 < 0.00027

Styrene mg/kg NS NS < 0.00021

Tetrachloroethene mg/kg 5.5 19 < 0.00022

Toluene mg/kg 100 100 < 0.00044

trans-1,2-Dichloroethene mg/kg 100 100 < 0.00049

trans-1,3-Dichloropropene mg/kg NS NS < 0.00039

Trichloroethene mg/kg 10 21 < 0.00029

Trichlorofluoromethane mg/kg NS NS < 0.00056

Vinyl chloride mg/kg 0.21 0.9 < 0.00053

Xylene (total) mg/kg 100 100 < 0.00021

Total TIC, Volatile mg/kg NS NS 0

Table 2.  Summary of  Waste Characterization Analytical Results

VOC
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Page 2 of 3

Supplemental Remedial Investigation Report Operable Unit 3, Ramapo Paint Sludge Site, 

Operable Unit 3, Rockland County, New York

Sample ID 375-6.8(b) 375-6.8(b) OU3-WC-01

Sample Date Residential Restricted 1/19/2012

Validation Status Units Residential Final

Table 2.  Summary of  Waste Characterization Analytical Results

1,1-Dichloroethene mg/l 100 100 < 0.0014

1,2-Dichloroethane mg/l 2.3 3.1 < 0.0009

1,4-Dichlorobenzene mg/l 9.8 13 < 0.0013

2-Butanone (MEK) mg/l 100 100 < 0.015

Benzene mg/l 2.9 4.8 < 0.0011

Carbon tetrachloride mg/l 1.4 2.4 < 0.00097

Chlorobenzene mg/l 100 100 < 0.0011

Chloroform mg/l 10 49 < 0.001

Tetrachloroethene mg/l 5.5 19 < 0.0016

Trichloroethene mg/l 10 21 < 0.0011

Vinyl chloride mg/l 0.21 0.9 < 0.0013

1,4-Dichlorobenzene mg/l 9.8 13 < 0.0036

2,4,5-Trichlorophenol mg/l NS NS < 0.016

2,4,6-Trichlorophenol mg/l NS NS < 0.013

2,4-Dinitrotoluene mg/l NS NS < 0.0043 J

2-Methylphenol mg/l 100 100 < 0.01

3&4-Methylphenol mg/l NS NS < 0.0093

Hexachlorobenzene mg/l 0.33 1.2 < 0.0034

Hexachlorobutadiene mg/l NS NS < 0.0051

Hexachloroethane mg/l NS NS < 0.0055

Nitrobenzene mg/l NS NS < 0.0042

Pentachlorophenol mg/l 2.4 6.7 < 0.014

Pyridine mg/l NS NS < 0.0032

2,4,5-TP (Silvex) mg/l 58 100 < 0.00018

2,4-D mg/l NS NS < 0.0013

Camphechlor mg/l NS NS < 0.0015

Chlordane mg/l NS NS < 0.0024

Endrin mg/l 2.2 11 < 0.000064

gamma-BHC (Lindane) mg/l 0.28 1.3 < 0.000041

Heptachlor mg/l 0.42 2.1 < 0.000084

Heptachlor Epoxide mg/l NS NS < 0.000038

Methoxychlor mg/l NS NS < 0.000082

Arsenic mg/l 16 16 < 0.5

Barium mg/l 350 400 < 1

Cadmium mg/l 2.5 4.3 < 0.005

Chromium mg/l NS NS < 0.01

Lead mg/l 400 400 < 0.5

Mercury mg/l 0.81 0.81 < 0.0002

Selenium mg/l 36 180 < 0.5

Silver mg/l 36 180 < 0.01

Corrosivity as pH SU NS NS 7.74 J

Cyanide Reactivity mg/kg NS NS < 12

Ignitability (Flashpoint) Deg. F NS NS > 200

Sulfide Reactivity mg/kg NS NS < 120 J

Solids, Percent % NS NS 86.6

Metals - TCLP

Other

VOC - TCLP

SVOC - TCLP

Pesticide/Herbicide - TCLP
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Page 3 of 3

Supplemental Remedial Investigation Report Operable Unit 3, Ramapo Paint Sludge Site, 

Operable Unit 3, Rockland County, New York

Sample ID 375-6.8(b) 375-6.8(b) OU3-WC-01

Sample Date Residential Restricted 1/19/2012

Validation Status Units Residential Final

Table 2.  Summary of  Waste Characterization Analytical Results

Results reported in milligrams per kilogram (mg/kg) unless otherwise noted in table above.

NS No standard

J Estimated result

Bold Result exceeds 375-6.8(b) NYSDEC Soil Cleanup Objective- Residential Use.

Shade Result exceeds 375-6.8(b) NYSDEC Soil Cleanup Objective- RestrictedResidential Use.

C:\Users\Sconnell\Desktop\JON ROCKLIN\Tables 12_02 21 2012.xlsx



OU-3

SITE LOCATION MAP

RAMAPO PAINT SLUDGE SITE

ROCKLAND COUNTY, NEW YORK

SUPPLEMENTAL REMEDIAL INVESTIGATION REPORT

OPERABLE UNIT 3
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ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.0 0.0 0-0.5 Organics

0.0 0.5-5.0 Silty-sand, brown, dry to moist

5.0 10.0 4.0 3.4 5.0-6.0 Silty-sand, little clay, brown, moist

35.4 6.0-8.0 Reddish-blue paint sludge

1/18/2012

1045

SB-01

NA

1/18/2012

1020

29.7 8.0-10.0 Silty-clay, gray, moist

10.0 15.0 4.0 50.0 10.0-11.0 Silty-clay, gray, moist

25.0 11.0-12.0 Reddish-blue paint sludge

12.0-15.0 Silty-clay, gray, moist

End boring at 15' below ground surface



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.0 0.0 0-0.5 Organics

0.3 0.5-4.0 Silty-sand, little clay, brown, moist to wet

0.6 4.0-5.0 Silty-sand, little clay, gray, moist

0.0

SB-02

1/18/2012

1045

1/18/2012

1100

NA

5.0 10.0 2.5 0.8 5.0-6.0 Silty-sand, little clay, gray, moist to wet

41.7 6.0-10.0 Reddish-blue paint sludge with debris (i.e. wood)

25.4

21.7

22.8

10.0 15.0 2.0 4.7 10.0-12.0 Silty-sand, some cobbles, brown-gray, wet

2.4 12.0-15.0 Silty-clay, gray, moist

2.2

1.8 End boring at 15' below ground surface



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 3.5 2.7 0.0-0.5 Organics

2.7 0.5-5.0 Silty-sand, some cobbles, little organics, brown, moist

1.4

1.7

SB-03

1/18/2012

1100

1/18/2012

1130

NA

1.0

5.0 10.0 5.0 0.0 5.0-7.0 Silty-sand, little clay, brown, moist

0.2 7.0-10.0 Reddish-blue paint sludge

4.0

132.0

49.7

72.1

91.2

26.7

31.2

2.7

10.0 15.0 4.0 28.2 10.0-13.0 Red paint sludge

55.0 13.0-15.0 Silty-clay, gray, wet to moist

10.0

5.0 End boring at 15' below ground surface

4.2

7.0

6.0

1.4



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 0.5 0.0-0.5 Organics

0.5-5.0 Silty-sand, some cobbles, brown, moist

No Recovery due to obstruction in shoe (i.e. Rock)

5.0 10.0 3.5 5.8 5.0-6.0 Silty-sand, little clay, brown, moist

SB-04

1/18/2012

1130

1/18/2012

1200

NA

6.2 6.0-10.0 Bluish-red paint sludge

27.2

43.7

81.5

130.0

50.7

10.0 15.0 4.5 2.8 10.0-13.0 Red paint sludge with debris (i.e. copper wire)

14.7 13.0-15.0 Silty-clay, gray, wet to moist

32.7

120.7 End boring at 15' below ground surface

28.4

9.0

7.0

7.0

5.7



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 1.5 4.7 0.0-0.5 Organics

3.2 0.5-5.0 Silty-sand, little clay, brown, moist

0.0

5.0 10.0 1.0 3.2 5.0-10.0 Silty-sand, some clay, brown to gray, moist

SB-05

1/18/2012

1200

1/18/2012

1245

NA

6.7

10.0 15.0 4.0 3.9 10.0-13.0 Silty-clay, gray moist

3.9 13.0-15.0 Silty-sand, brown, wet to moist

2.2

2.0 End boring at 15' below ground surface

2.9

2.0

1.0

0.2



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 3.0 0.0 0.0-0.5 Organics

0.2 0.5-4.5 Silty-sand, some clay, brown, moist

0.1 4.5-5.0 Red-paint sludge 

0.0

SB-06

1/18/2012

1345

1/18/2012

1410

NA

0.0

0.0

5.0 10.0 3.0 0.0 5.0-10.0 Silty-sand, some cobbles, little clay, brown to gray, moist

0.1

0.5

0.6

0.1

0.1

10.0 15.0 4.0 0.0 10.0-12.0 Silty-clay, gray, moist

2.3 12.0-15.0 Silty-sand, brown, moist

1.7

2.3 End boring at 15' below ground surface

0.2

2.4

1.7

0.0



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 3.0 0.0 0.0-0.5 Organics

0.6 0.5-5.0 Silty-sand, some clay and cobbles, brown to gray, moist

0.4

0.0

SB-07

1/18/2012

1410

1/18/2012

1440

NA

0.1

1.0

5.0 10.0 2.0 0.0 5.0-10.0 Silty-clay with debris (i.e. wood chips), gray, moist to wet

0.5

1.3

0.3

10.0 15.0 0.0 No Recovery

End boring at 15' below ground surface



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 3.5 0.0 0.0-0.5 Organics

0.4 0.5-4.0 Silty-sand, some cobbles, brown, moist

0.2 4.0-5.0 Silty-clay with debris (i.e. wood chips), gray, moist

0.4

SB-08

1/18/2012

1440

1/18/2012

1500

NA

1.6

2.0

1.4

5.0 10.0 2.0 12.2 5.0-6.0 Silty-clay, gray, moist

15.6 6.0-10.0 Red-paint sludge with organics

24.9

7.7

10.0 15.0 2.0 1.0 10.0-12.0 Red-paint sludge with debris (i.e. metal chips)

3.2 12.0-15.0 Silty-clay, gray to brown, wet to moist

0.2

0.0 End boring at 15' below ground surface



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 3.0 0.2 0.0-0.5 Organics

1.4 0.5-5.0 Silty-sand, little clay, brown to gray, moist

0.6

1.9

SB-09

1/18/2012

1500

1/18/2012

1520

NA

0.2

2.1

5.0 10.0 4.0 0.3 5.0-8.0 Silty-sand, little clay, gray, moist

0.9 8.0-10.0 Reddish-blue paint sludge

0.9

2.5

2.2

30.5

26.6

28.0

10.0 15.0 5.0 101.0 10.0-14.0 Reddish-blue paint sludge

223.0 14.0-15.0 Silty-sand, some clay, gray, moist to wet

152.0

380.0 End boring at 15' below ground surface

85.5

65.4

8.8

3.8

7.4

Sample collected at OU3-SB-09 (14.5-15.0) at 0.5' below paint sludge

Sample collected at OU3-SB-09 (0.0-0.5) 



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 4.0 0.0-0.5 Organics

0.5-5.0 Silty-sand, little cobbles, brown to gray, moist

5.0 10.0 3.0 5.0-8.0 Silty-sand, some clay, gray, moist

8.0-10.0 Reddish-blue paint sludge

SB-10

1/18/2012

1520

1/18/2012

1540

NA

10.0 15.0 4.0 10.0-13.0 Reddish-blue paint sludge

13.0-15.0 Silty-sand, some clay, gray to brown, moist

End boring at 15' below ground surface

Sample collected at OU3-SB-10 (14.0-14.5) at 1' below paint sludge



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 3.0 0.4 0.0-0.5 Organics

0.7 0.5-5.0 Silty-sand, little cobbles, brown, moist

0.5

0.9

SB-11

1/18/2012

1540

1/18/2012

1600

NA

0.3

0.5

5.0 10.0 3.5 0.2 5.0-8.0 Silty-sand, some clay, brown, moist

2.3 8.0-10.0 Reddish-blue paint sludge

8.7

27.2

288.0

48.7

32.2

10.0 15.0 3.5 0.5 10.0-12.0 Red paint sludge

0.5 12.0-15.0 Silty-clay, brown to gray, moist

280.0

68.1 End boring at 15' below ground surface

57.2

7.2

5.6



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 12 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.0 0.7 0.0-0.5 Organics

2.1 0.5-5.0 Silty-sand, some clay, brown, moist

2.5

2.4

SB-12

1/18/2012

1600

1/18/2012

1615

NA

5.0 10.0 2.5 0.5 5.0-8.0 Silty-sand, some clay, brown, moist to wet

1.6 8.0-9.5 Silty-clay, gray, wet

4.4 9.5-10.0 Red-paint sludge

7.6

10.0 12.0 15.0 2.7 10.0-11.0 Silty-clay, gray, wet

2.9 11.0-12.0 Red-paint sludge

2.5

Refusal at 12' below ground surface



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.5 2.0 0.0-0.5 Organics

2.3 0.5-5.0 Silty-sand, some cobbles, little clay, brown, moist

2.5

2.6

SB-13

1/19/2012

0900

1/19/2012

0940

NA

2.7

5.0 10.0 4.0 3.0 5.0-9.0 Silty-sand, some cobbles, little clay, brown, moist

3.9 9.0-10.0 Silty-clay, little cobbles, gray, moist to wet

4.2

3.5

3.3

3.4

3.6

3.5

10.0 15.0 3.0 6.9 10.0-12.0 Silty-clay, little cobbles, gray, moist to wet

3.2 12.0-14.0 Reddish-blue paint sludge

29.6 14.0-15.0 Silty-clay, gray, moist

263.0

79.0 End boring at 15' below ground surface

9.6 Sample collected at OU3-SB-13 (14.5-15.0) at 0.75' below paint sludge 



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.5 5.6 0.0-0.5 Organics

3.9 0.5-4.5 Silty-sand, some cobbles, brown, moist

6.2 4.5-5.0 Silty-sand, little clay, gray, moist

4.5

SB-14

1/19/2012

0940

1/19/2012

1000

NA

5.6

5.0 10.0 3.0 4.1 5.0-10.0 Silty-sand, little clay, gray, moist

4.0

4.3

5.1

4.6

4.8

10.0 15.0 4.0 3.5 10.0-15.0 Silty-sand, little clay, gray, wet to moist

3.5

3.7 End boring at 15' below ground surface

1.5

2.7

3.5

2.7

2.7



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 4.0 1.8 0.0-0.5 Organics

3.3 0.5-5.0 Silty-sand, some cobbles, brown, moist

2.9

3.8

SB-15

1/19/2012

1000

1/19/2012

1010

NA

4.1

5.0

4.1

3.6

5.0 10.0 3.0 1.9 5.0-10.0 Silty-sand, little to some clay, brown to gray, moist to wet

3.1

3.6

2.6

3.2

3.0

10.0 15.0 4.5 2.7 10.0-15.0 Silty-clay, gray to brown, wet to moist

3.5

4.0 End boring at 15' below ground surface

4.1

4.2

4.3

4.0

3.6

4.1



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.5 2.8 0.0-0.5 Organics

2.8 0.5-3.0 Silty-sand, some cobbles, brown, moist

29.2 3.0-4.0 Red paint sludge with debris (i.e foam cushion)

2.1 4.0-5.0 Silty-clay, gray, moist to wet

SB-16

1/19/2012

1010

1/19/2012

1050

NA

2.0

5.0 10.0 1.0 3.9 5.0-10.0 Silty-clay, gray, wet to moist

4.8

10.0 15.0 4.0 5.0 10.0-13.0 Silty-clay, gray, moist

2.2 13.0-15.0 Silty-sand, some clay, brown, moist

2.3

3.3 End boring at 15' below ground surface

1.9 Sample collected at OU3-SB-16 (0.0-0.5) 

3.6

3.0

4.0



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 12 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 4.0 2.0 0.0-0.5 Organics

1.8 0.5-5.0 Silty-sand, some clay, little cobbles, brown to gray, moist

1.9

3.1

SB-17

1/19/2012

1050

1/19/2012

1105

NA

2.5

4.0

3.9

3.2

5.0 10.0 3.0 3.9 5.0-9.0 Silty-sand, some clay, little cobbles, gray, moist

4.1 9.0-10.0 Silty-clay, gray, moist to wet

4.2

4.1

4.2

24.3

10.0 15.0 2.0 45.9 10.0-11.0 Silty-clay, gray, wet to moist

144.0 11.0-12.0 Red paint sludge

45.2

50.0 Refusal at 12' below ground surface.

Sample collected at OU3-SB-17 (0.0-0.5)



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 3.0 1.7 0.0-0.5 Organics

2.7 0.5-3.0 Silty-sand, brown, wet

2.9 3.0-5.0 Silty-sand, some clay, brown, moist

2.9

SB-18

1/19/2012

1345

1/19/2012

1400

NA

3.4

3.2

5.0 10.0 0.0 5.0-10.0 No Recovery; Silty-clay, brown to gray, wet

10.0 15.0 5.0 4.1 10.0-15.0 Silty-clay, brown to gray to brown, wet to moist

4.7

4.7 End boring at 15' below ground surface

4.7

5.0

4.5

3.8

4.1

4.6



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 4 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 4.0 3.0 0.2 0.0-0.5 Organics

1.4 0.5-2.0 Silty-sand, brown, moist

1.3 2.0-4.0 Silty-sand,some clay, gray, moist

2.2

SB-19

1/19/2012

1400

1/19/2012

1445

NA

1.7 Refusal at 4' below ground surface

1.8



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.0 2.0 0.0-0.5 Organics

2.2 0.5-5.0 Silty-sand, some cobbles, little clay, brown to gray, moist

2.4

2.4

SB-20

1/19/2012

1445

1/19/2012

1515

NA

5.0 10.0 3.0 2.3 5.0-7.0 Silty-sand, some cobbles, little clay, gray, moist

2.7 7.0-10. Silty-clay, brown, wet

2.7

2.3

2.2

1.6

10.0 15.0 5.0 1.4 10.0-15.0 Sitly-clay, brown, wet to moist

1.7

1.2 End boring at 15.0' below ground surface

1.5

1.0

1.3

1.5

1.5

1.2

1.0



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 10 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.0 3.9 0.0-0.5 Organics

1.3 0.5-5.0 Silty-sand, little clay, brown to gray, moist to wet to moist

2.1

2.3

SB-21

1/19/2012

1515

1/19/2012

1530

NA

5.0 10.0 4.0 2.4 5.0-8.0 Silty-sand, little clay, gray, moist

2.5 8.0-10.0 Silty-clay, gray to brown, moist

End boring at 10' below ground surface



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 12 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller James Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 3.0 0.6 0.0-0.5 Organics

4.8 0.5-1.0 Silty-sand, brown, moist

2.7 1.0-1.5 Reddish-blue paint sludge

2.4 1.5-5.0 Silty-sand, some clay, gray, moist

SB-22

1/19/2012

1530

1/19/2012

1545

NA

2.5

2.5

5.0 10.0 3.0 45.0 5.0-10.0 Reddish-blue paint sludge

219.0

230.0

380.0

113.0

90.7

10.0 12.0 3.0 10.0-12.0 Reddish-blue paint sludge

Refusal at 12' below ground surface



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller Ronnie Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.5 0.2 0.0-0.5 Organics

1.4 0.5-3.0 Sitly-sand, little cobbles, brown, moist

2.7 3.0-5.0 Reddish-blue paint sludge

2.5

SB-23

2/2/2012

0945

2/2/2012

1000

NA

61.2

5.0 10.0 3.5 4.6 5.0-7.0 Silty-sand, some clay, gray, moist to wet

9.1 7.0-10.0 Silty-clay, gray, wet to moist

2.2

2.9

2.3

1.3

10.0 15.0 4.0 1.3 10.0-15.0 Silty-clay, gray to brown, moist to wet to moist

0.6

2.7 End boring at 15' below ground surface

4.2

3.7

1.6

2.8

1.2



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller Ronnie Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.0 1.7 0.0-0.5 Organics

1.7 0.5-5.0 Silty-sand, little clay, brown, moist

1.5

1.2

SB-24

2/2/2012

1000

2/2/2012

1015

NA

5.0 10.0 3.0 1.7 5.0-7.0 Silty-sand, little clay, brown, moist

6.3 7.0-8.0 Reddish-blue paint sludge with debris (i.e. concrete)

16.9 8.0-10.0 Silty-sand, little clay, brown, moist

58.3

1.4

1.2

10.0 15.0 4.0 1.2 10.0-11.0 Silty-sand, little clay, brown, moist

1.6 11.0-15.0 Silty-clay, gray to brown, wet to moist

2.7

1.8 End boring at 15' below ground surface

1.3

3.6

1.2

1.8



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller Ronnie Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 4.0 1.7 0.0-0.5 Organics

1.3 0.5-5.0 Silty-sand, some cobbles, brown, moist to wet

1.7

2.4

SB-25

2/2/2012

1015

2/2/2012

1040

NA

2.3

2.7

2.4

2.3

5.0 10.0 1.5 1.2 5.0-10.0 Silty-sand, some clay, brown to gray, wet 

1.8

2.4

10.0 15.0 2.5 2.8 10.0-12.0 Silty-sand, some clay, gray to brown, wet to moist

2.9 12.0-15.0 Silty-sand, brown, moist

2.5

2.6 End boring at 15' below ground surface

2.6



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 10 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller Ronnie Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 4.0 1.5 0.0-0.5 Organics

1.9 0.5-5.0 Silty-sand, some clay, little organics, brown to gray, moist to wet to moist

1.9

2.0

SB-26

2/2/2012

1040

2/2/2012

1050

NA

1.9

1.9

2.2

2.2

5.0 10.0 4.0 1.2 5.0-10.0 Silty-sand, some clay, little organics, brown to gray to brown, moist to wet

1.3

1.8 End boring at 10' below ground surface

2.1

2.1

2.2

2.1



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 10 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller Ronnie Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 4.0 1.5 0.0-0.5 Organics

2.6 0.5-2.0 Silty-sand, brown, moist

2.6 2.0-3.0 Debris (i.e concrete) , red-white, dry

2.6 3.0-5.0 Silty-sand, little clay, brown to gray, moist

SB-27

2/2/2012

1050

2/2/2012

1110

NA

1.6

2.3

2.6

2.7

5.0 10.0 4.0 2.6 5.0-7.0 Silty-sand, little clay, gray, moist to wet

2.7 7.0-10.0 Silty-sand, some cobbles, brown, wet

2.6

2.6 End boring at 10' below ground surface

2.6

2.3

2.5

2.6



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller Ronnie Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 4.0 0.2 0.0-0.5 Organics

0.3 0.5-5.0 Silty-sand, some cobbles, brown to gray, moist

0.5

0.7

SB-28

2/2/2012

1130

2/2/2012

1150

NA

0.4

0.5

0.3

0.2

5.0 10.0 3.0 2.6 5.0-10. Silty-sand, some cobbles, gray, moist to wet

2.1

2.0

2.1

2.0

1.6

10.0 15.0 3.0 1.3 10.0-15.0 Silty-sand, brown, wet

1.9

2.0 End boring at 15' below ground surface

2.0

1.9

1.6



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller Ronnie Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.5 0.0 0.0-0.5 Organics

0.6 0.5-5.0 Silty-sand, some to little cobbles, brown to gray, moist

0.8

0.8

SB-29

2/2/2012

1150

2/2/2012

1215

NA

0.9

5.0 10.0 3.0 0.0 5-5.5 Debris (i.e. tree root)

0.8 5.5-9.5 Silty-clay, gray, moist to wet to moist

0.9 9.5-10.0 Silty-sand, brown, moist

0.9

1.1

1.1

1.0

10.0 15.0 2.0 0.0 10.0-15.0 Silty-sand, brown, moist

0.6

1.0 End boring at 15' below ground surface

0.1



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 15 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller Ronnie Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.5 0.6 0.0-0.5 Organics

0.7 0.5-5.0 Silty-sand, gray to brown, moist

0.9

0.6

SB-30

2/2/2012

1230

2/2/2012

1250

NA

0.4

5.0 10.0 3.0 1.6 5.0-10.0 Silty-sand, brown, moist to wet

1.9

1.9

1.6

1.8

1.6

10.0 15.0 2.0 1.7 10.0-15.0 Silty-sand, brown, wet to moist

1.8

1.1 End boring at 15' below ground surface

0.9



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 10 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller Ronnie Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.5 1.4 0.0-0.5 Organics

1.6 0.5-5.0 Silty-sand, little clay, brown, moist

1.8

1.9

SB-31

2/2/2012

1255

2/2/2012

1310

NA

2.0

5.0 10.0 3.0 1.5 5.0-10.0 Silty-sand, little clay, brown, moist to wet

1.6

1.8 End boring at 10' below ground surface

1.8

2.0

1.5



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 10 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller Ronnie Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 3.0 0.5 0.0-0.5 Organics

1.3 0.5-5.0 Silty-sand, little cobbles, gray to brown, moist

1.2

1.4

SB-32

2/2/2012

1310

2/2/2012

1325

NA

1.5

5.0 10.0 4.0 0.5 5.0-10.0 Silty-sand, brown, wet to moist

1.1

0.7 End boring at 10' below ground surface

0.9

1.4

1.5

1.6

1.3



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 10 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller Ronnie Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.5 1.1 0.0-0.5 Organics

1.1 0.5-5.0 Silty-sand, some clay, gray, moist

1.5

1.5

SB-33

2/2/2012

1325

2/2/2012

1340

NA

1.4

5.0 10.0 3.0 1.2 5.0-7.0 Silty-sand, some clay, gray, moist

1.3 7.0-10.0 Silty-sand, brown, moist to wet

1.7

1.7 End boring at 10' below ground surface

1.7

1.3



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 10 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller Ronnie Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.0 0.0 0.0-0.5 Organics

4.5 0.5-2.0 Silty-sand, some cobbles, gray, moist

1.1 2.0-4.5 Silty-sand, little clay, gray, moist

1.0 4.5-5 Silty-sand, some cobbles, gray, moist

SB-34

2/2/2012

1340

2/2/2012

1355

NA

5.0 10.0 3.5 0.4 5.0-8.0 Silty-sand, some clay, gray, wet to moist

0.6 8.0-10.0 Silty-sand, brown, moist

0.6

1.3 End boring at 10' below ground surface

1.1

1.4

1.0



ARCADIS 

Sample/Core Log-DRAFT

Boring/Well Project/No. Ford Ramapo OU-3/ NJ000602.0003 Page 1 of 1

Site Drilling Drilling

Location Pomona, NY Started Completed

Type of Sample/

Total Depth Drilled 10 Feet Hole Diameter 2 inches Coring Device Acetate Liner/Macrocore

Length and Diameter

of Coring Device 5 Feet x 2 inches Sampling Interval NA feet

Land-Surface Elev. feet x Surveyed Estimated Datum

Drilling Fluid Used NA Drilling Method Geoprobe

Drilling

Contractor Summit Driller Ronnie Helper Roger

Prepared Hammer Hammer

By Krista Mastrocola Weight NA Drop ins.

Sample Depth

(feet below land surface) Core PID Reading

Recovery with depth interval

From To (feet) (ppm) Sample/Core Description

0.0 5.0 2.5 0.1 0.0-0.5 Organics

1.3 0.5-5.0 Silty-sand, some cobbles, gray to brown, moist

0.6

0.7

SB-35

2/2/2012

1405

2/2/2012

1415

NA

0.3

5.0 10.0 4.0 1.4 5.0-10.0 Silty-sand, some clay, brown, wet to moist

1.4

0.8 End boring at 10' below ground surface

0.8

1.2

1.3

1.0

1.0
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SUMMARY

This data quality assessment summarizes the review of Sample Delivery Group (SDG) #JA97463 for
samples collected in association with the Ford Ramapo Site. The review was conducted as a Tier III
evaluation and included review of data package completeness. Only analytical data associated with
constituents of concern were reviewed for this validation. Field documentation was not included in this
review. Included with this assessment are the validation annotated sample result sheets, and chain of
custody. Analyses were performed on the following samples:

Sample ID Lab ID Matrix
Sample

Collection
Date

Parent
Sample

Analysis

VOC SVOC Pest Herb PCB MET MISC

TB-011920212 JA97463-1 WATER 1/19/12 X

FB-01192012 JA97463-2 WATER 1/19/12 X X

OU3-WC-01 JA97463-3 SOIL 1/19/12 X X X X X X

OU3-SB-09(0-
0.5)

JA97463-4 SOIL 1/19/12 X X

OU3-SB-
09(14.5-15)

JA97463-5 SOIL 1/19/12 X X

OU3-SB-10(14-
14.5)

JA97463-6 SOIL 1/19/12 X X

OU3-SB-17(0-
0.5)

JA97463-7 SOIL 1/19/12 X X

OU3-SB-16(0-
0.5)

JA97463-8 SOIL 1/19/12 X X X X X X

OU3-SB-
13(14.5-15

JA97463-9 SOIL 1/19/12 X X X X X X

MISC - Miscellaneous parameters: Corrosivity, Cyanide, Ignitability, and/or Sulfide.
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ANALYTICAL DATA PACKAGE DOCUMENTATION

The table below is the evaluation of the data package completeness.

Items Reviewed

Reported
Performance
Acceptable Not

RequiredNo Yes No Yes

1. Sample receipt condition X X

2. Requested analyses and sample results X X

3. Master tracking list X X

4. Methods of analysis X X

5. Reporting limits X X

6. Sample collection date X X

7. Laboratory sample received date X X

8. Sample preservation verification (as
applicable)

X X

9. Sample preparation/extraction/analysis dates X X

10. Fully executed Chain-of-Custody (COC) form X X

11. Narrative summary of QA or sample
problems provided

X X

12. Data Package Completeness and
Compliance

X X

QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846
Methods 8260B, Method 1311 (Toxic Characteristic Leachate Procedure-TCLP)/8260B, 8270D,
1311/8270D, 1311/8151, 8081B, 1311/8081B and 8082A. Data were reviewed in accordance with USEPA
National Functional Guidelines of October 1999.

The data review process is an evaluation of data on a technical basis rather than a determination of
contract compliance. As such, the standards against which the data are being weighed may differ from
those specified in the analytical method. It is assumed that the data package represents the best efforts
of the laboratory and had already been subjected to adequate and sufficient quality review prior to
submission.

During the review process, laboratory qualified and unqualified data are verified against the supporting
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data
reviewer. Results are qualified with the following codes in accordance with USEPA National Functional
Guidelines:

 Concentration (C) Qualifiers

U The compound was analyzed for but not detected. The associated value is the compound
quantitation limit.

B The compound has been found in the sample as well as its associated blank, its presence in the
sample may be suspect.

 Quantitation (Q) Qualifiers

E The compound was quantitated above the calibration range.

D Concentration is based on a diluted sample analysis.

 Validation Qualifiers

J The compound was positively identified; however, the associated numerical value is an estimated
concentration only.

UJ The compound was not detected above the reported sample quantitation limit. However, the
reported limit is approximate and may or may not represent the actual limit of quantitation.

JN The analysis indicates the presence of a compound for which there is presumptive evidence to
make a tentative identification. The associated numerical value is an estimated concentration
only.

UB Compound considered non-detect at the listed value due to associated blank contamination.

N The analysis indicates the presence of a compound for which there is presumptive evidence to
make a tentative identification.

R The sample results are rejected.

Two facts should be noted by all data users. First, the "R" flag means that the associated value is
unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and
provides no information as to whether the compound is present or not. "R" values should not appear on
data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC)

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation

SW-846 8260B Soil
14 days from extraction to
analysis

Cool to 4°C+2°C.

SW-846
1311/8260B

Soil/Leachate
14 days from collection to
leachate and 14 days from
leachate to analysis

Cooled @ 4 °C;
preserved to a pH of
less than 2 s.u.

s.u. Standard units

The sample was analyzed within the specified holding time criteria.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method
blanks measure laboratory contamination. Rinse blanks measure contamination of samples during field
operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.

Compounds were not detected above the MDL in the associated blanks; therefore detected sample
results were not associated with blank contamination.

3. Mass Spectrometer Tuning

Mass spectrometer performance was acceptable and all analyses were performed within a 12-hour tune
clock.

System performance and column resolution were acceptable.

4. Calibration

Satisfactory instrument calibration is established to insure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument daily performance is satisfactory.

4.1 Initial Calibration

The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF)
limits for select compounds only. A technical review of the data applies limits to all compounds with no
exceptions.

All target compounds associated with the initial calibration standards must exhibit a %RSD less than the
control limit (15%) or a correlation coefficient greater than 0.99 and an RRF value greater than control limit
(0.05).
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4.2 Continuing Calibration

All target compounds associated with the continuing calibration standard must exhibit a percent difference
(%D) less than the control limit (20%) and RRF value greater than control limit (0.05).

All compounds associated with the calibrations were within the specified control limits, with the exception
of the compounds presented in the following table.

Sample Locations Initial/Continuing Compound Criteria

TB-01192012
FB-01192012

CCV %D

Bromomethane +20.3%

Freon 113 +21.6%

OU3-WC-01 (TCLP) 2-Butanone +35.3%

OU3-WC-01
OU3-SB-09(0-0.5)
OU3-SB-10(14-14.5)
OU3-SB-16(0-0.5)
OU3-SB-13(14.5-15)

Dichlorodifluoromethane +34.5%

Acetone -20.7%

Carbon tetrachloride +22.4%

4-Methyl-2-pentanone +37.8%

2-Hexanone +21.3%

OU3-SB-17(0-0.5)

Dichlorodifluoromethane +23.9%

Carbon tetrachloride +23.6%

4-Methyl-2-pentanone +67.8%

2-Hexanone +55.3%

The criteria used to evaluate the initial and continuing calibration are presented in the following table. In
the case of a calibration deviation, the sample results are qualified.

Initial/Continuing Criteria
Sample
Result

Qualification

Initial and Continuing
Calibration

RRF <0.05
Non-detect R

Detect J

RRF <0.01
1 Non-detect R

Detect J

RRF >0.05 or RRF >0.01
1 Non-detect

No Action
Detect

Initial Calibration
%RSD > 15% or a correlation
coefficient <0.99

Non-detect UJ

Detect J

Continuing Calibration

%D >20% (increase in sensitivity)
Non-detect No Action

Detect J

%D >20% (decrease in sensitivity)
Non-detect UJ

Detect J
1

RRF of 0.01 only applies to compounds which are typically poor responding compounds (i.e., ketones, 1,4-dioxane,
etc.)

5. Surrogates/System Monitoring Compounds

All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample
preparation to evaluate overall laboratory performance and efficiency of the analytical technique. VOC
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.
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All surrogate recoveries were within control limits.

6. Internal Standard Performance

Internal standard performance criteria insure that the GC/MS sensitivity and response are stable during
every sample analysis. The criteria requires the internal standard compounds associated with the VOC
exhibit area counts that are not greater than two times (+100%) or less than one-half (-50%) of the area
counts of the associated continuing calibration standard.

All internal standard responses were within control limits.

7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established
acceptance limits. The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an
RPD within the laboratory-established acceptance limits.

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a
factor of four or greater.

The MS exhibited acceptable recoveries and RPD between the MS/MSD recoveries.

8. Laboratory Duplicate Analysis

A laboratory duplicate was performed in replace of a MSD. The laboratory duplicate relative percent
difference (RPD) criterion is applied when parent and duplicate sample concentrations are greater than or
equal to 5 times the CRDL. A control limit of 20% for water matrices and 35% for soil matrices is applied
when the criteria above is true. In the instance when the parent and/or duplicate sample concentrations
are less than or equal to 5 times the CRDL, a control limit of one times the CRDL is applied for water
matrices and two times the CRDL for soil matrices.

Sample locations associated with MS/MSD recoveries exhibiting an RPD greater than of the control limit
presented in the following table.

Sample Locations Analyte

OU3-SB-13(14.5-15)
Ethylbenzene

Xylene (total)

The criteria used to evaluate laboratory duplicate RPD are presented in the following table. In the case of a
laboratory duplicate RPD deviation, the sample results are qualified. The qualifications are applied to the all
sample results associated with this SDG.

Sample Concentration Control Limit
Sample
Result

Qualification

Parent sample and laboratory
sample concentration >5 times
CRDL

Water 20% or
Soil 35%

Non-detect UJ

Detect J

Parent sample and/or laboratory
duplicate sample result ≤ five 
times the RL and difference
between samples >RL

Water one times RL
or
Soil two times RL

Non-detect UJ

Detect J
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9. Laboratory Control Sample (LCS)/Blank Spike Analysis

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of
matrix interferences. The compounds associated with the LCS analysis must exhibit a percent recovery
within the laboratory-established acceptance limits.

All compounds associated with the LCS analysis exhibited recoveries within the control limits.

10. Field Duplicate Analysis

Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and
analytical method. A control limit of 100% for soil matrices is applied to the RPD between the parent
sample and the field duplicate. In the instance when the parent and/or duplicate sample concentrations
are less than or equal to 5 times the RL, a control limit of three times the RL is applied for soil matrices.

A field duplicate was not collected with the sample location associated with this SDG.

11. Compound Identification

Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.

All identified compounds met the specified criteria.

12. System Performance and Overall Assessment

Tentatively identified compounds (TICs) were identified in the sample locations OU3-SB-09(14.5-15),
OU3-SB-10(14-14.5) and OU3-SB-13(14.5-15. VOC analysis requires that TICs be qualified as estimated
(JN).

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs & TCLP VOCs

VOCs: SW-846 8260B and 1311/8260B
Reported

Performance
Acceptable

Not

Required
No Yes No Yes

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)

Tier II Validation

Holding times X X

Reporting limits (units) X X

Blanks

A. Method blanks X X

B. Equipment blanks X X

C. Trip blanks X X

Laboratory Control Sample (LCS) X X

Laboratory Control Sample Duplicate(LCSD) X

LCS/LCSD Precision (RPD) X

Matrix Spike (MS) X X X

Matrix Spike Duplicate(MSD)

MS/MSD Precision (RPD)

Field/Lab Duplicate (RPD) X X

Surrogate Spike Recoveries X X

Dilution Factor X

Moisture Content X

Tier III Validation

System performance and column resolution X X

Initial calibration %RSDs X X

Continuing calibration RRFs X X

Continuing calibration %Ds X X

Instrument tune and performance check X X

Ion abundance criteria for each instrument used X X

Internal standard X X

Compound identification and quantitation

A.Reconstructed ion chromatograms X X

B.Quantitation Reports X X

C.RT of sample compounds within the
established RT windows

X X

D.Transcription/calculation errors present X X

E.Reporting limits adjusted to reflect sample
dilutions

X X

%RSD Relative standard deviation
%R Percent recovery
RPD Relative percent difference
%D Percent difference
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SEMIVOLATILE ORGANIC COMPOUND (SVOC)

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation

SW-846 8270D Soil
14 days from collection to extraction
and 40 days from extraction to
analysis

Cooled @ 4°C ±
2°C.

SW-846
1311/8270D

Soil/Leachate
14 days from collection to leachate, 7
days from leachate to extraction and
40 days from extraction to analysis

Cooled @ 4 °C

The sample was analyzed within the specified holding time criteria.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method
blanks measure laboratory contamination. Rinse blanks measure contamination of samples during field
operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.

Compounds were not detected above the MDL in the associated blanks; therefore detected sample
results were not associated with blank contamination.

3. Mass Spectrometer Tuning

Mass spectrometer performance was acceptable and all analyses were performed within a 12-hour tune
clock.

System performance and column resolution were acceptable.

4. Calibration

Satisfactory instrument calibration is established to insure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument daily performance is satisfactory.

4.3 Initial Calibration

The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF)
limits for select compounds only. A technical review of the data applies limits to all compounds with no
exceptions.

All target compounds associated with the initial calibration standards must exhibit a %RSD less than the
control limit (15%) or a correlation coefficient greater than 0.99 and an RRF value greater than control limit
(0.05).
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4.4 Continuing Calibration

All target compounds associated with the continuing calibration standard must exhibit a percent difference
(%D) less than the control limit (20%) and RRF value greater than control limit (0.05).

All compounds associated with the calibrations were within the specified control limits, with the exception
of the compounds presented in the following table.

Sample Locations Initial/Continuing Compound Criteria

OU3-SB-16(0-0.5)
OU3-SB-13(14.5-15 ICV %RSD

Naphthalene 15.43%

2,4-Dinitrophenol 18.20%

4-Nitrophenol 15.61%

Phenanthrene 16.47%

Fluoranthene 16.22%

Pyrene 18.77%

Benzo[b]fluoranthene 15.80%

Benzo[a]pyrene 15.29%

OU3-WC-01 2,4-Dinitrotoluene 17.53%

OU3-SB-16(0-0.5) CCV %D
2,4-Dinitrophenol -22.2%

Di-n-octylphthalate +20.4%

The criteria used to evaluate the initial and continuing calibration are presented in the following table. In
the case of a calibration deviation, the sample results are qualified.

Initial/Continuing Criteria
Sample
Result

Qualification

Initial and Continuing
Calibration

RRF <0.05
Non-detect R

Detect J

RRF <0.01
1 Non-detect R

Detect J

RRF >0.05 or RRF >0.01
1 Non-detect

No Action
Detect

Initial Calibration
%RSD > 15% or a correlation
coefficient <0.99

Non-detect UJ

Detect J

Continuing Calibration

%D >20% (increase in sensitivity)
Non-detect No Action

Detect J

%D >20% (decrease in sensitivity)
Non-detect UJ

Detect J
1

RRF of 0.01 only applies to compounds which are typically poor responding compounds (i.e., ketones, 1,4-dioxane,
etc.)

5. Surrogates/System Monitoring Compounds

All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample
preparation to evaluate overall laboratory performance and efficiency of the analytical technique. SVOC
analysis requires that two of the three SVOC surrogate compounds within each fraction exhibit recoveries
within the laboratory-established acceptance limits.

All surrogate recoveries were within control limits.
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6. Internal Standard Performance

Internal standard performance criteria insure that the GC/MS sensitivity and response are stable during
every sample analysis. The criteria requires the internal standard compounds associated with the SVOC
exhibit area counts that are not greater than two times (+100%) or less than one-half (-50%) of the area
counts of the associated continuing calibration standard.

All internal standard responses were within control limits.

7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established
acceptance limits. The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an
RPD within the laboratory-established acceptance limits.

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a
factor of four or greater.

A MS/MSD was not performed on the sample location associated with this SDG.

8. Laboratory Control Sample (LCS)/Blank Spike

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of
matrix interferences. The compounds associated with the LCS analysis must exhibit a percent recovery
within the laboratory-established acceptance limits.

Sample locations associated with LCS/LCSD analysis exhibiting recoveries outside of the control limits
presented in the following table.

Sample Locations Compound
LCS

Recovery
LCSD

Recovery

OU3-SB-16(0-0.5)
OU3-SB-13(14.5-15

Benzaldehyde >UL --

OU3-WC-01
1,4-Dichlorobenzene

>UL --
Hexachlorobutadiene

The criteria used to evaluate the LCS recoveries are presented in the following table. In the case of an
LCS deviation, the sample results are qualified as documented in the table below.

Control Limit
Sample
Result

Qualification

> the upper control limit (UL)
Non-detect No Action

Detect J

< the lower control limit (LL) but > 10%
Non-detect UJ

Detect J

< 10%
Non-detect R

Detect J

Note: Sample results were not qualified as rejected (R) due to the deviations listed above.
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9. Field Duplicate Analysis

Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and
analytical method. A control limit of 100% for soil matrices is applied to the RPD between the parent
sample and the field duplicate. In the instance when the parent and/or duplicate sample concentrations
are less than or equal to 5 times the RL, a control limit of three times the RL is applied for soil matrices.

A field duplicate was not collected with the sample location associated with this SDG.

10. Compound Identification

Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.

All identified compounds met the specified criteria. Tentatively identified compounds (TICs) were
identified in the sample location OU3-SB-13(14.5-15). VOC analysis requires that TICs be qualified as
estimated (JN).

11. System Performance and Overall Assessment

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR SVOCs and TCLP SVOCs

SVOCs: SW-846 8270D and 1311/8270D
Reported

Performance
Acceptable

Not

Required
No Yes No Yes

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)

Tier II Validation

Holding times X X

Reporting limits (units) X X

Blanks

A. Method blanks X X

B. Equipment blanks X

Laboratory Control Sample (LCS) %R X X

Laboratory Control Sample Duplicate(LCSD) %R X

LCS/LCSD Precision (RPD) X

Matrix Spike (MS) %R X

Matrix Spike Duplicate(MSD) %R X

MS/MSD Precision (RPD) X

Field/Lab Duplicate (RPD) X

Surrogate Spike Recoveries X X

Dilution Factor X X

Moisture Content X X

Tier III Validation

System performance and column resolution X X

Initial calibration %RSDs X X

Continuing calibration RRFs X X

Continuing calibration %Ds X X

Instrument tune and performance check X X

Ion abundance criteria for each instrument used X X

Internal standard X X

Compound identification and quantitation

A. Reconstructed ion chromatograms X X

B. Quantitation Reports X X

C. RT of sample compounds within the
established RT windows

X X

D. Transcription/calculation errors present X X

E. Reporting limits adjusted to reflect sample
dilutions

X X

%RSD Relative standard deviation
%R Percent recovery
RPD Relative percent difference
%D Percent difference
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TCLP HERBICIDES ANALYSIS

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation

SW-846
1311/8151

Soil/Leachate

14 days from collection to
leachate, 7 days from leachate to
extraction and 40 days from
extraction to analysis

Cooled @ 4 °C

All samples were analyzed within the specified holding time criteria.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method blanks
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.

Compounds were not detected above the MDL in the associated blanks; therefore detected sample results
were not associated with blank contamination.

3. Mass Spectrometer Tuning

System performance and column resolution were acceptable.

4. Calibration

Satisfactory instrument calibration is established to insure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument daily performance is satisfactory.

4.1 Initial Calibration

A maximum RSD of 20% is allowed or a correlation coefficient greater than 0.99 is allowed.

4.2 Continuing Calibration

All target compounds associated with the continuing calibration standard must exhibit a percent difference
(%D) less than the control limit (15%).

All calibration criteria were within the control limits.

5. Surrogates/System Monitoring Compounds

All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample
preparation to evaluate overall laboratory performance and efficiency of the analytical technique. herbicide



15608R_JA97463.doc 15

analysis requires that one of the two herbicide surrogate compounds exhibit recoveries within the laboratory-
established acceptance limits.

All surrogate recoveries reported from the primary column were within control limits.

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established
acceptance limits. The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an
RPD within the laboratory-established acceptance limits.

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a
factor of four or greater.

A MS/MSD was not performed on a sample location associated with this SDG.

7. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of
matrix interferences. The compounds associated with the LCS analysis must exhibit a percent recovery
within the laboratory-established acceptance limits.

All compounds associated with the LCS analysis exhibited recoveries within the control limits.

8. Field Duplicate Analysis

Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and
analytical method. A control limit of 50% for leachate matrices is applied to the RPD between the parent
sample and the field duplicate. In the instance when the parent and/or duplicate sample concentrations
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for leachate
matrices.

A field duplicate was not collected with a sample location associated with this SDG.

9. Compound Identification

The retention times of all quantitated peaks must fall within the calculated retention time windows for both the
primary and confirmation columns. When dual column analysis is performed the percent difference (%D) of
detected sample results must be less than 40%.

Compounds were not detected in the sample location.

10. System Performance and Overall Assessment

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR TCLP HERBICIDES

Herbicides; SW-846 1311/8151
Reported

Performance
Acceptable

Not

Required
No Yes No Yes

GAS CHROMATOGRAPHY (GC/ECD)

Tier II Validation

Holding times X X

Reporting limits (units) X X

Blanks

A. Method blanks X X

B. Equipment blanks X

Laboratory Control Sample (LCS) X X

Laboratory Control Sample Duplicate(LCSD) X

LCS/LCSD Precision (RPD) X

Matrix Spike (MS) X

Matrix Spike Duplicate(MSD) X

MS/MSD Precision (RPD) X

Field/Lab Duplicate (RPD) X

Surrogate Spike Recoveries X X

Column %D < 40% (If dual column is performed
for reporting-not confirmation)

X

Dilution Factor X X

Moisture Content X X

Tier III Validation

Initial calibration %RSDs X X

Continuing calibration %Ds X X

System performance and column resolution X X

Compound identification and quantitation

A. Quantitation Reports X X

B. RT of sample compounds within the
established RT windows

X X

C. Identification/confirmation X X

D. Transcription/calculation errors present X X

E. Reporting limits adjusted to reflect
sample dilutions

X X

%RSD – relative standard deviation, %R - percent recovery, RPD - relative percent difference,
%D – difference.
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PESTICIDES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation

SW-846 8081A Soil
14 days from collection to
extraction and 40 days from
extraction to analysis

Cool to 4°C+2°C

SW-846
1311/8081A

Soil/Leachate

14 days from collection to
leachate, 7 days from leachate to
extraction and 40 days from
extraction to analysis

Cooled @ 4 °C

All samples were analyzed within the specified holding time criteria.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method blanks
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.

Compounds were not detected above the MDL in the associated blanks; therefore detected sample results
were not associated with blank contamination.

3. Mass Spectrometer Tuning

System performance and column resolution were acceptable.

4. Calibration

Satisfactory instrument calibration is established to insure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument daily performance is satisfactory.

4.1 Initial Calibration

A maximum RSD of 20% is allowed or a correlation coefficient greater than 0.99 is allowed.

4.2 Continuing Calibration

All target compounds associated with the continuing calibration standard must exhibit a percent difference
(%D) less than the control limit (15%).
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All Aroclors associated with calibrations were within the specified control limits, with the exception of the
compounds presented in the following table.

Sample Locations Initial/Continuing Compound Criteria

OU3-WC-01 CCV %D Methoxychlor +27.8%

The criteria used to evaluate the initial and continuing calibration are presented in the following table. In the
case of a calibration deviation, the sample results are qualified.

Initial/Continuing Criteria
Sample
Result

Qualification

Initial Calibration %RSD > 20%or a correlation coefficient <0.99
Non-detect UJ

Detect J

Continuing
Calibration

%D >15% (increase in sensitivity)
Non-detect No Action

Detect J

%D >15% (decrease in sensitivity)
Non-detect UJ

Detect J

5. Surrogates/System Monitoring Compounds

All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample
preparation to evaluate overall laboratory performance and efficiency of the analytical technique. pesticide
analysis requires that one of the two pesticide surrogate compounds exhibit recoveries within the laboratory-
established acceptance limits.

All surrogate recoveries reported from the primary column were within control limits.

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established
acceptance limits. The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an
RPD within the laboratory-established acceptance limits.

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a
factor of four or greater.

A MS/MSD was not performed on a sample location associated with this SDG.

7. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of
matrix interferences. The compounds associated with the LCS analysis must exhibit a percent recovery
within the laboratory-established acceptance limits.

All compounds associated with the LCS analysis exhibited recoveries within the control limits.

8. Field Duplicate Analysis
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Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and
analytical method. A control limit of 50% for water/leachate matrices is applied to the RPD between the
parent sample and the field duplicate. In the instance when the parent and/or duplicate sample
concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is applied for
water/Leachate matrices.

A field duplicate was not collected with a sample location associated with this SDG.

9. Compound Identification

The retention times of all quantitated peaks must fall within the calculated retention time windows for both the
primary and confirmation columns. When dual column analysis is performed the percent difference (%D) of
detected sample results must be less than 40%.

10. System Performance and Overall Assessment

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR PESTICIDES AND TCLP PESTICIDES

Pesticides; SW-846 8081B and 1311/8081B
Reported

Performance
Acceptable

Not

Required
No Yes No Yes

GAS CHROMATOGRAPHY (GC/ECD)

Tier II Validation

Holding times X X

Reporting limits (units) X X

Blanks

A. Method blanks X X

B. Equipment blanks X

Laboratory Control Sample (LCS) X X

Laboratory Control Sample Duplicate(LCSD) X

LCS/LCSD Precision (RPD) X

Matrix Spike (MS) X

Matrix Spike Duplicate(MSD) X

MS/MSD Precision (RPD) X

Field/Lab Duplicate (RPD) X

Surrogate Spike Recoveries X X

Column %D < 40% (If dual column is performed
for reporting-not confirmation)

X X

Dilution Factor X X

Moisture Content X X

Tier III Validation

Initial calibration %RSDs X X

Continuing calibration %Ds X X

System performance and column resolution X X

Compound identification and quantitation

A. Quantitation Reports X X

B. RT of sample compounds within the
established RT windows

X X

C. Identification/confirmation X X

D. Transcription/calculation errors present X X

E. Reporting limits adjusted to reflect
sample dilutions

X X

%RSD – relative standard deviation, %R - percent recovery, RPD - relative percent difference,
%D – difference.
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POLYCHLORINATED BIPHENYLS (PCBs) ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation

SW-846 8082A Soil
14 days from collection to
extraction and 40 days from
extraction to analysis

Cool to 4°C+2°C

All samples were analyzed within the specified holding time criteria.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method blanks
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.

Compounds were not detected above the MDL in the associated blanks; therefore detected sample results
were not associated with blank contamination.

3. System Performance

System performance and column resolution were acceptable.

4. Calibration

Satisfactory instrument calibration is established to insure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument daily performance is satisfactory.

4.1 Initial Calibration

A maximum RSD of 20% is allowed or a correlation coefficient greater than 0.99. Multiple-point calibrations
were performed for Aroclor 1016 and 1260 only. Single-point calibrations were performed for the remaining
Aroclors.

4.2 Continuing Calibration

All target compounds associated with the continuing calibration standard must exhibit a percent difference
(%D) less than the control limit (15%).

All calibration criteria were within the control limits.
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5. Surrogates/System Monitoring Compounds

All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample
preparation to evaluate overall laboratory performance and efficiency of the analytical technique. PCB
analysis requires that one of the two PCB surrogate compounds exhibit recoveries within the laboratory-
established acceptance limits.

Surrogate recoveries were acceptable.

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established
acceptance limits. The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an
RPD within the laboratory-established acceptance limits.

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a
factor of four or greater.

A MS/MSD was not performed on the sample location associated with this SDG.

7. Laboratory Control Sample (LCS)/Blank Spike

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of
matrix interferences. The compounds associated with the LCS analysis must exhibit a percent recovery
within the laboratory-established acceptance limits.

All compounds associated with the LCS analysis exhibited recoveries within the control limits.

8. Field Duplicate Analysis

Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and
analytical method. A control limit of 100% for soil matrices is applied to the RPD between the parent
sample and the field duplicate. In the instance when the parent and/or duplicate sample concentrations
are less than or equal to 5 times the RL, a control limit of three times the RL is applied for soil matrices.

A field duplicate was not collected with the sample location associated with this SDG.

9. Compound Identification

The retention times of all quantitated peaks must fall within the calculated retention time windows for both the
primary and confirmation columns. When dual column analysis is performed the relative percent difference
(%RPD) of detected sample results must be less than 40%.

Compounds were not detected in the sample locations.

10. System Performance and Overall Assessment

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR PCBs

PCBs; SW-846 8082A
Reported

Performance
Acceptable

Not

Required
No Yes No Yes

GAS CHROMATOGRAPHY (GC/ECD)

Tier II Validation

Holding times X X

Reporting limits (units) X X

Blanks

A. Method blanks X X

B. Equipment blanks X

Laboratory Control Sample (LCS) %R X X

Laboratory Control Sample Duplicate(LCSD) %R X

LCS/LCSD Precision (RPD) X

Matrix Spike (MS) %R X

Matrix Spike Duplicate(MSD) %R X

MS/MSD Precision (RPD) X

Field/Lab Duplicate (RPD) X

Surrogate Spike Recoveries X X

Column (RPD) (If dual column is performed-not
confirmation purposes only)

X

Dilution Factor X X

Moisture Content X X

Tier III Validation

Initial calibration %RSDs X X

Continuing calibration %Ds X X

System performance and column resolution X X

Compound identification and quantitation

A. Quantitation Reports X X

B. RT of sample compounds within the
established RT windows

X X

C. Pattern identification X X

D. Transcription/calculation errors present X X

E. Reporting limits adjusted to reflect
sample dilutions

X X

%RSD – relative standard deviation, %R - percent recovery, RPD - relative percent difference,
%D – difference
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INORGANIC ANALYSIS INTRODUCTION

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846
Methods 6010, 1311/6010, 7471, 1311/7471, Chapter 7 (Corrosivity), 9012B (Cyanide), ASTM D93
(Ignitability) and 9034 (Sulfide). Data were reviewed in accordance with USEPA National Functional
Guidelines of July 2002.

The data review process is an evaluation of data on a technical basis rather than a determination of
contract compliance. As such, the standards against which the data are being weighed may differ from
those specified in the analytical method. It is assumed that the data package represents the best efforts
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to
submission.

During the review process, laboratory qualified and unqualified data are verified against the supporting
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data
reviewer. Results are qualified with the following codes in accordance with the USEPA National
Functional Guidelines:

 Concentration (C) Qualifiers

U The analyte was analyzed for but not detected. The associated value is the analyte instrument
detection limit.

B The reported value was obtained from a reading less than the contract-required detection limit
(CRDL), but greater than or equal to the instrument detection limit (IDL).

 Quantitation (Q) Qualifiers

E The reported value is estimated due to the presence of interference.

N Spiked sample recovery is not within control limits.

* Duplicate analysis is not within control limits.

 Validation Qualifiers

J The analyte was positively identified; however, the associated numerical value is an estimated
concentration only.

UJ The analyte was not detected above the reported sample detection limit. However, the reported
limit is approximate and may or may not represent the actual limit of detection.

UB Analyte considered non-detect at the listed value due to associated blank contamination.

R The sample results are rejected.

Two facts should be noted by all data users. First, the "R" flag means that the associated value is
unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and
provides no information as to whether the compound is present or not. "R" values should not appear on
data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict
QC serves to increase confidence in data but any value potentially contains error.
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METALS ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation

SW-846 6010B Soil 180 days from collection to analysis Cool to 4°C+2°C.

SW-846 7471 Soil 28 days from collection to analysis Cool to 4°C+2°C.

SW-846
1311/6010B

Soil/Leachate
180 days from collection to leachate and
180 days from leachate to analysis

Cool to 4°C+2°C;
preserved to a pH of
less than 2.

SW-846
1311/7471

Soil/Leachate
28 days from collection to leachate and
28 days from collection to analysis

Cool to 4°C+2°C.

All samples were analyzed within the specified holding times.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method
blanks measure laboratory contamination. Rinse blanks measure contamination of samples during field
operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.

Analytes were detected in the associated QA blanks; however, the associated sample results were greater
than the BAL and/or were non-detect. No other qualification of the sample results was required.

3. Calibration

Satisfactory instrument calibration is established to provide that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument’s continuing performance is satisfactory.

3.1 Initial Calibration and Continuing Calibration

The correct number and type of standards were analyzed. The correlation coefficient of the initial
calibration was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard
recoveries were within control limits.

All continuing calibration verification standard recoveries were within the control limit.
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3.2 CRDL Check Standard

The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL. The
CRDL standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe),
magnesium (Mg), sodium (Na), and potassium (K). The criteria used to evaluate the CRDL standard
analysis are presented below in the CRDL standards evaluation table.

All CRDL standard recoveries were within control limits.

3.3 ICP Interference Control Sample (ICS)

The ICS verifies the laboratories interelement and background correction factors.

All ICS exhibited recoveries within the control limits.

4. Matrix Spike (MS)/Laboratory Duplicate Analysis

MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method.

4.1 MS Analysis

All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to
125%. The MS recovery control limits do not apply for MS performed on sample locations where the
analyte’s concentration detected in the parent sample exceeds the MS concentration by a factor of four or
greater. In instance where this is true, the data will not be qualified even if the percent recovery does not
meet the control limits and the laboratory qualifier “N” will be removed.

A MS analysis was not performed on the sample location associated with this SDG.

4.2 Laboratory Duplicate Analysis

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate
sample concentrations are greater than or equal to 5 times the CRDL. A control limit of 20% for water
matrices and 35% for soil matrices is applied when the criteria above is true. In the instance when the
parent and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit
of one times the CRDL is applied for water matrices and two times the CRDL for soil matrices.

A laboratory duplicate was not performed on the sample location associated with this SDG.

5. Field Duplicate Analysis

Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and
analytical method. A control limit of 50% for water matrices is applied to the RPD between the parent
sample and the field duplicate. In the instance when the parent and/or duplicate sample concentrations
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices.

Field duplicate analysis was not performed on a sample location within this SDG.

6. Laboratory Control Sample (LCS) Analysis

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of
matrix interferences. The analytes associated with the LCS analysis must exhibit a percent recovery
between the control limits of 80% and 120%.

The LCS analysis exhibited recoveries within the control limits.



15608R_JA97463.doc 27

7. Serial Dilution

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample
are evaluated to determine if matrix interference exists. These analytes are required to have less than a
10% difference (%D) between sample results from the undiluted (parent) sample and results associated
with the same sample analyzed with a five-fold dilution.

A serial dilution was not performed on the sample location associated with this SDG.

8. Furnace Analysis QC

No furnace analyses were performed on the samples.

9. System Performance and Overall Assessment

Overall system performance was acceptable. Other than for those deviations specifically mentioned in this
review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR METALS

METALS; SW-846 6010B, 7470A, 1311/6010

and 1311/7471
Reported

Performance
Acceptable Not

RequiredNo Yes No Yes

Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP)

Atomic Absorption – Manual Cold Vapor (CV)

Tier II Validation

Holding Times X X

Reporting limits (units) X X

Blanks

A. Instrument Blanks X X

B. Method Blanks X X

C. Equipment/Field Blanks X X

Laboratory Control Sample (LCS) X X

Matrix Spike (MS) %R X

Matrix Spike Duplicate (MSD) %R X

MS/MSD Precision (RPD) X

Field/Lab Duplicate (RPD) X

ICP Serial Dilution X

Reporting Limit Verification X X

Raw Data X X

Tier III Validation

Initial Calibration Verification X X

Continuing Calibration Verification X X

CRDL Standard X X

ICP Interference Check X X

Transcription/calculation errors present X X

Reporting limits adjusted to reflect sample
dilutions

X X

%R Percent recovery
RPD Relative percent difference
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GENERAL CHEMISTRY ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation

Cyanide by SW-846 9012B Soil
14 days from collection to
analysis

Cool to 4°C+2°C.

Ignitability by Chapter7/ASTM
Chap 7 D93

Soil
30 days from collection to
analysis

Cool to 4°C+2°C

Reactive Sulfide by 9034 Soil
7 days from collection to
analysis

Cool to 4°C+2°C.

Corrosivity as pH by Chapter 7 Soil < 7 days Cool to 4°C+2°C

The analyses that exceeded the holding time are presented in the following table.

Sample Locations Holding Time Criteria

OU3-WC-01 (Sulfide) 11 days < 7 Days

OU3-WC-01 (Corrosivity as pH) 11 days < 7 Days

Sample results associated with sample locations analyzed by analytical methods 9034 (Sulfide) and Chapter
7) Corrosivity were qualified, as specified in the table below. All other holding times were met.

Criteria

Qualification

Detected
Analytes

Non-detect
Analytes

Analysis completed less than two times holding time J UJ

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method
blanks measure laboratory contamination. Rinse blanks measure contamination of samples during field
operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the reporting limit (RL). The BAL is compared to the associated
sample results to determine the appropriate qualification of the sample results, if needed.

Analytes were not detected above the RL in the associated blanks; therefore detected sample results were not
associated with blank contamination.
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3. Calibration

Satisfactory instrument calibration is established to insure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument daily performance is satisfactory.

The correct number and type of standards were analyzed. The correlation coefficient of the initial
calibration was greater than 0.995 and all initial calibration verification standard recoveries were within
control limits.

All calibration standard recoveries were within the control limit.

4. Matrix Spike (MS)/Laboratory Duplicate Analysis

MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method.

4.1 MS Analysis

All analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%. The
MS recovery control limits do not apply for MS performed on sample locations where the analyte’s
concentration detected in the parent sample exceeds the MS concentration by a factor of four or greater.
In instance where this is true, the data will not be qualified even if the percent recovery does not meet the
control limits and the laboratory qualifier “N” will be removed.

A MS analysis was not performed on the sample location associated with this SDG.

4.2 Laboratory Duplicate Analysis

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate
sample concentrations are greater than or equal to 5 times the CRDL. A control limit of 20% for water
matrices and 35% for soil matrices is applied when the criteria above is true. In the instance when the
parent and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit
of one times the CRDL is applied for water matrices and two times the CRDL for soil matrices.

A laboratory duplicate sample was not performed on the sample location associated with this SDG.

5. Field Duplicate Analysis

Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and
analytical method. A control limit of 100% for soil matrices is applied to the RPD between the parent
sample and the field duplicate. In the instance when the parent and/or duplicate sample concentrations
are less than or equal to 5 times the RL, a control limit of three times the RL is applied for soil matrices.

Field duplicate analysis was not performed on a sample location within this SDG.

6. Laboratory Control Sample (LCS) Analysis

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of
matrix interferences. The analytes associated with the LCS analysis must exhibit a percent recovery
between the control limits of 80% and 120%.

The LCS analysis exhibited recoveries within the control limits.
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7. System Performance and Overall Assessment

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR GENERAL CHEMISTRY

General Chemistry: EPA Chap 7, 9012B,
ASTM D93 and 9034

Reported
Performance
Acceptable

Not

Required
No Yes No Yes

Miscellaneous Instrumentation

Tier II Validation

Holding times X X

Reporting limits (units) X X

Blanks

A. Method blanks X X

B. Equipment blanks X

Laboratory Control Sample (LCS) %R X X

Laboratory Control Sample Duplicate(LCSD) %R X

LCS/LCSD Precision (RPD) X

Matrix Spike (MS) %R X

Matrix Spike Duplicate(MSD) %R X

MS/MSD Precision (RPD) X

Field/Lab Duplicate (RPD) X

Dilution Factor X X

Moisture Content X

Tier III Validation

Initial calibration %RSD or correlation coefficient X X

Continuing calibration %R X X

Raw Data X X

Transcription/calculation errors present X X

Reporting limits adjusted to reflect
sample dilutions

X X

%RSD – relative standard deviation, %R - percent recovery, RPD - relative percent difference,
%D – difference
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SAMPLE COMPLIANCE REPORT
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SAMPLE COMPLIANCE REPORT

Sample
Delivery
Group
(SDG)

Samplin
g Date Protocol Sample ID Matrix

Compliancy
1

Noncompliance

VOC SVOC
PCB/PEST

/HERB MET MISC

JA97463 1/1912

SW-846 TB-011920212 Water Yes -- -- -- --
SW-846 FB-01192012 Water Yes -- -- Yes --
SW-846
and SM

OU3-WC-01 Soil Yes No Yes Yes No
SVOC: ICV %RSD
Gen Chem: HT

SW-846 OU3-SB-09(0-0.5) Soil Yes -- -- Yes --
SW-846 OU3-SB-09(14.5-15) Soil No -- -- Yes -- VOC: TICs
SW-846 OU3-SB-10(14-14.5) Soil No -- -- Yes -- VOC: CCV %D, TICs
SW-846 OU3-SB-17(0-0.5) Soil Yes -- -- Yes --
SW-846 OU3-SB-16(0-0.5) Soil Yes No Yes Yes Yes SVOC: ICV %RSD

SW-846 OU3-SB-13(14.5-15 Soil Yes Yes Yes Yes Yes
VOC: Lab Dup RPD, TICs
SVOC: ICV %RSD, TICs

1 Samples which are compliant with no added validation qualifiers are listed as "yes". Samples which are non-compliant or which have added qualifiers are
listed as "no". A "no" designation does not necessarily indicate that the data have been rejected or are otherwise unusable.
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VALIDATION PERFORMED BY: Lisa Horton

SIGNATURE:

DATE: February 17, 2012

PEER REVIEW: Todd Church

DATE: February 17, 2012
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CHAIN OF CUSTODY/
CORRECTED SAMPLE ANALYSIS DATA SHEETS
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