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The test borings were advanced using a Central Mine Equipment (CME) model 550X, 
all terrain drill rig and a CME model 85 truck mounted drill rig.  All the test borings were 
advanced in overburden using hollow stem augers and split spoon sampling techniques.  
Representative soil samples were continuously obtained from the ground surface to a 
depth of 14 to 56 feet and in intervals of five feet or less below the zone of continuous 
sampling. The two inch outside diameter split spoon sampler was driven into the 
undisturbed soils ahead of the augers, utilizing a 140 pound drop hammer freely falling 30- 
inches.   Details of the subsurface investigation including test boring locations, soil types 
encountered, standard penetration test results, and monitoring well installation diagrams 
were presented in Empire’s previously submitted geotechnical evaluation reports. 
 
 
ENVIRONMENTAL SCREENING 
 
The recovered soil samples were screened for volatile organic compound (VOC) vapors 
using an Ion Science PhoCheck 1000 Photoionization Detector (PID) equipped with a 
10.6 eV lamp.  The PID will detect, if present, the aggregate concentration of many 
VOCs at a practical threshold of approximately 1-2 parts per million (ppm). In addition, 
the soils were visually inspected for evidence of environmental degradation (i.e. 
discoloration, odors, etc.). 
 
In general, the PID readings were at ambient/background levels for the recovered soil 
samples.  Isolated detections of slightly elevated PID measurements were recorded on 
soil samples recovered from test borings B-1, B-2, B-10 and B-11. Evidence of 
petroleum or chemical staining was not observed on the recovered soils. The results of 
the PID screenings and noted observations are presented on the subsurface logs 
presented in Empire’s previous geotechnical reports.  
 
 
SAMPLE COLLECTION AND ENVIRONMENTAL LABORATORY ANALYSIS 
 
Soil samples were collected for environmental laboratory analysis from test borings B-1, 
B-2, B-3A, B-4, B-5, B-7, B-8, and B-10 as directed by C&S.  Samples B-2, B-3A, and 
B-4 were composited from ground surface to a depth 24 feet.  Soil samples from 
borings B-7 and B-8 were composited from the ground surface to eight feet below 
grade.  B-1 was collected from ground surface to a depth of 12 feet.  Sample B-5 was 
collected from ground surface to 16 feet below grade.  B-8 was composited from ground 
surface to a depth of nine feet.   
 
All samples were analyzed for Target Compound List (TCL) Volatile Organic 
Compounds (VOCs) including NYSDEC Spill Technology and Remediation Series 
(STARS) VOCs and Methyl tert-butyl Ether (MTBE), TCL Semi-Volatile Organic 
Compounds (SVOCs), Target Analyte List Metals including Mercury, Pesticide 
Compounds, Herbicide Compounds, and Polychlorinated Biphenyls (PCBs).  In 
addition, a second set of soil samples was collected from test borings B-1, B-2, B-5, and 
B-8 that was analyzed for Toxicity Characteristic Leaching Procedure (TCLP) VOCS, 
TCLP SVOCs, TCLP Metals, TCLP Pesticide Compounds, TCLP Herbicide 
Compounds, ignitability, corrosivity, reactivity, and paint filter analysis. 



3 

The collected soil samples were placed into pre-cleaned containers, labeled with the 
date, time and location of project and placed in an iced cooler at approximately 4-
degrees Celsius for transport to Paradigm Environmental Services, Inc. (Paradigm) in 
Rochester, New York.  Paradigm is a New York State Department of Health (NYSDOH) 
certified analytical testing laboratory. Chain-of-custody documentation accompanied the 
samples.  Analytical data summary tables are presented in Attachment A.  Paradigm’s 
analytical reports are included in Attachment B. 
 
 
LABORATORY ANALTYCAL RESULTS 
 
Analysis for Total Concentrations 
 
The analytical results of the soil samples were compared the New York State 
Department of Environmental Conservation (NYSDEC) Recommended Soil Cleanup 
Objectives (RSCOs) presented in the Division Technical and Administrative Guidance 
Memorandum: Determination of Soil Cleanup Objectives and Cleanup Levels (TAGM 
4046).  Compounds or elements that were detected above the laboratory method 
detection limits are briefly summarized below.  Specific information regarding detections 
is presented on the summary tables in Attachment A. 
 
Volatile Organic Compounds:  The four VOCs toluene, m/p-xylenes, naphthalene, 
and 1,3,5-trimethylbenzene were detected in the collected soil samples.  The 
concentration levels of these detections were well below the NYSDEC TAGM 4046 
RSCOs.    A summary of the detected VOCs is presented on Table 1 of Attachment A. 
 
Semi Volatile Organic Compounds:  Seventeen SVOCs were detected in the 
collected soil samples.  Of these detections, the individual SVOCs benzo(a)anthracene, 
benzo(a)pyrene, benzo(ghi)perylene, benzo(k)fluoranthene, chrysene, 
dibenzo(a,h)anthracene, and  indeno(1,2,3-cd)pyrene exceeded NYSDEC TAGM 4046 
RSCOs.  However the total SVOC concentrations in all of the soil samples were well-
below the TAGM 4046 RSCO for total SVOCs. A summary of the detected SVOCs is 
presented on Table 2 of Attachment A. 
 
Metals:  Nineteen metals were detected in collected soil samples.  Of these detections, 
cadmium, lead, calcium, copper, magnesium, mercury, and zinc exceeded NYSDEC 
TAGM 4046 RSCOs.  The TAGM RSCOls for these metals are based on background 
levels averaged over the eastern United States.  Since it is likely that these detections 
are at or near background levels for this local, commercial/industrial area of Buffalo, 
they are not considered to represent a significant environmental concern. Additional 
research regarding local background levels would be required for verification.  A 
summary of the detected metals is presented on Table 3 of Attachment A.  
 
Pesticide Compounds:  The two pesticide compounds beta-BHC and gamma-BHC 
were detected in the collected soil samples.  These detections were below NYSDEC 
TAGM 4046 RSCOs.  
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Herbicide Compounds:  Herbicide compounds were not detected in any of the soil 
samples. 
 
Polychlorinated Biphenyls:  Polychlorinated biphenyls were not detected in any of the 
soil samples. 
 
 
Analysis for Leachable Concentrations and Hazardous Waste Testing  
 
The laboratory data resulting from the Toxicity Characteristic Leaching Procedure 
(TCLP) analysis were compared to the Regulatory Levels included in Table 1, 
“Contaminant Concentration for Toxicity,” of NYSDEC Part 371.2 regarding hazardous 
waste criteria. 
 
Volatile Organic Compounds:  The analysis of the TCLP extracts did not detect 
volatile organic compounds above the method detection limits. 
 
Semi Volatile Organic Compounds:  The analysis of the TCLP extracts did not detect 
semi volatile organic compounds above the method detection limits. 
 
Metal/Inorganic Compounds:  The two metals barium and lead were detected in the 
TCLP extracts at levels well below the Part 371.2 levels.  A summary of the detected 
TCLP metals is presented on Table 5 of Attachment A. 
 
Pesticide Compounds:  The analysis of the TCLP extracts did not detect pesticide 
compounds above the method detection limits.  
 
Herbicide Compounds:  The analysis of the TCLP extracts did not detect herbicide 
compounds above the method detection limits. 
  
Ignitability:  The submitted soil samples did not exhibit a flashpoint greater than 70 
degrees Celsius and therefore were nonhazardous for ignitability. 
 
Reactivity:  The submitted soil samples did not exhibit cyanide and sulfide reactivity 
levels that exceeded regulatory limits and therefore were nonhazardous for reactivity. 
 
Corrosivity:  The submitted soil samples exhibited pH results from 7.82  to 10.4 
standard units and therefore were nonhazardous for corrosivity. 
 
Paint Filter Test:  The submitted soil samples had acceptable results for the paint filter 
test. 
 





        ATTACHMENT A 
Analytical Summary Tables 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TAGM 4046

VOCs Units
Recommended 
Soil Cleanup 

Objective B-1 (0 - 12') B-2 (0 - 24') B-3A (0 - 24') B-4 (0 - 24') B-5 (0 - 16') B-7 (0 - 8') B-8 (0 - 9') B-10 (0 - 8')
Toluene ppb 1,500 ND ND ND ND ND ND 11.9 ND
m/p-Xylene ppb 1,200* ND ND ND ND ND ND 13.8 ND
Naphthalene ppb 13,000 377 177 ND ND ND ND ND ND
1,2,4-Trimethylbenzene ppb 1,360 11.1 ND ND ND ND ND ND ND
Total VOCs Concentation ppb 10,000 388.1 177 ND ND ND ND 25.7 ND
Notes:
MDL-  Method Detection Limit
ND-  Non Detect
ppb- Parts Per Billion
*- Total Xylene Recommended Soil Cleanup Objective Listed
Bold Concentration Equals or Exceeds TAGM 4046 Recommended Soil Cleanup Objectives 

LOCATIONS (Sampling Interval)

TABLE 1
BUFFALO MEMORIAL AUDITORIUM - PROPOSED BUFFALO CANAL SIDE DEVELOPMENT

SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS



TAGM 4046

SVOCs Units
Recommended 
Soil Cleanup 

Objective B-1 (0 - 12') B-2 (0 - 24') B-3A (0 - 24') B-4 (0 - 22') B-5 (0 - 16') B-7 (0 - 8') B-8 (0 - 9') B-10 (0 - 8')
Acenaphthene ppb 50,000* 1,750 2,750 ND 529 ND ND ND ND
Acenaphthylene ppb 41,000 1,980 ND ND ND ND ND ND ND
Anthracene ppb 41,000 8,220 6,010 ND 1,700 ND 444 ND ND
Benzo(a)anthracene ppb 224 or MDL 14,700 8,240 ND 2,880 ND 890 ND ND
Benzo(a)pyrene ppb 61 or MDL 11,600 6,840 ND 2,270 ND 812 ND ND
Benzo(b)fluoranthene ppb 1,100 10,600 5,710 ND 2,230 ND 758 ND ND
Benzo(ghi)perylene ppb 50,000* 6,050 3,780 ND 1,310 ND 577 ND ND
Benzo(k)fluoranthene ppb 1,100 11,300 5,510 ND 2,100 ND 592 ND ND
Bis(2-ethylhexyl)phthalate ppb 50,000* ND ND ND ND ND ND 822 ND
Chrysene ppb 400 13,000 7,350 ND 2,630 ND 895 ND ND
Dibenzo(a,h)anthracene ppb 14 or MDL 2,910 ND ND 608 ND ND ND ND
Dibenzofuran ppb 6,200 2,670 1,940 ND 516 ND ND ND ND
Fluoranthene ppb 50,000* 31,900 19,100 ND 5,840 ND 2,020 409 722
Fluorene ppb 50,000* 4,160 2,700 345 803 ND ND ND ND
Indeno(1,2,3-cd)pyrene ppb 3,200 7,060 3,490 ND 1,310 ND 623 ND ND
Naphthalene ppb 13,000 2,070 2,160 ND 325 ND ND ND ND
Phenanthrene ppb 50,000* 22,200 16,600 ND 4,720 ND 1,800 ND 607
Pyrene ppb 50,000* 21,800 14,600 ND 4,290 ND 1,640 355 533
Total SVOCs Concentation ppb 500,000 173,970 106,780 345 34,061 ND 11,051 1,586 1,862
Notes:
MDL-  Method Detection Limit
ND-  Non Detect
ppb- Parts Per Billion
*- Total SVOC Concentration Less Than 500,000 ppb
Bold Concentration Equals or Exceeds TAGM 4046 Recommended Soil Cleanup Objectives 

LOCATIONS (Sampling Interval)

TABLE 2
BUFFALO MEMORIAL AUDITORIUM - PROPOSED BUFFALO CANAL SIDE DEVELOPMENT

SUMMARY OF DETECTED SEMI-VOLATILE ORGANIC COMPOUNDS



TAGM 4046

INORGANIC COMPOUNDS Units
Recommended 
Soil Cleanup 

Objective

Eastern USA 
Background B-1 (0 - 12') B-2 (0 - 24') B-3A (0 - 24') B-4 (0 - 24') B-5 (0 - 16') B-7 (0 - 8') B-8 (0 - 9') B-10 (0 - 8')

Aluminum                                 mg/kg SB 33,000 6,390 6,430 7,250 6,340 8,760 9,640 8,170 13,900
Arsenic                                  mg/kg 7.5 or SB 3 - 12 8.41 6.76 5.87 5.25 5.28 9.32 3.83 4.66
Barium                                   mg/kg 300 or SB 15 - 600 64.2 111 76.8 82.2 47.9 402 55 106
Beryllium                                mg/kg 0.16 or SB 0 - 1.75 ND ND ND ND ND 0.457 ND 0.689
Cadmium                                  mg/kg 1 or SB 0.1 - 1 0.542 ND ND ND ND 2.46 ND 0.697
Calcium                                  mg/kg SB 130 - 35,000 81,900 55,500 46,300 42,800 47,100 31,200 64,500 64,200
Chromium                                 mg/kg 10 or SB 1.5 - 40 9.89 10.4 11.1 9.42 21.0 25.5 13 20
Cobalt                                   mg/kg 30 or SB 2.5 - 60 5.33 4.49 5.43 4.45 5.86 5.86 5.07 8.38
Copper                                   mg/kg 25 or SB 1 - 50 29.5 38.9 28.4 21.4 26.4 149 23.7 31.3
Iron                                     mg/kg 2,000 or SB 2,000 - 550,000 14,900 14,600 13,500 11,000 16,200 19,200 13,500 21,500
Lead                                     mg/kg SB 200 - 500 120 144 133 122 65.6 1,650 66.4 161
Magnesium                                mg/kg SB 100 - 5,000 26,400 10,800 14,000 10,100 23,600 8,900 11,100 16,600
Manganese                                mg/kg SB 50 - 5,000 353 243 307 301 366 317 327 288
Mercury mg/kg 0.1 0.001 - 0.2 0.0728 0.377 0.0121 0.327 0.136 1.52 0.109 0.388
Nickel                                   mg/kg 13 or SB 0.5 - 25 12 10.4 13.8 9.86 17.2 19.2 12.1 19.7
Potassium                                mg/kg SB 8,500 - 43,000 1,180 1,140 1,240 1,080 1,810 1,870 1,220 3,440
Selenium mg/kg 2 or SB 0.1 - 3.9 ND ND 0.734 ND ND ND ND ND
Sodium                                   mg/kg SB 6,000 - 8,000 383 236 430 178 126 487 461 886
Vanadium mg/kg 150 or SB 1 - 300 15.4 16.8 17.6 15.3 20.1 23.2 13.3 29.1
Zinc                                     mg/kg 20 or SB 9 - 50 88.7 115 119 94.5 75.0 1,250 53.2 102
Notes:
SB- Site Background
ND-  Non Detect
mg/kg- milligrams per kilogram
Bold Concentration Equals or Exceeds TAGM 4046 Recommended Soil Cleanup Objectives 

LOCATIONS (Sampling Interval)

TABLE 3 
BUFFALO MEMORIAL AUDITORIUM - PROPOSED BUFFALO CANAL SIDE DEVELOPMENT

SUMMARY OF DETECTED METALS



TAGM 4046

PESTICIDES Units
Recommended 
Soil Cleanup 

Objective B-1 (0 -12') B-2 (0 - 24') B-3A (0 - 24') B-4 (0 - 24') B-5 (0 -16') B-7 (0 - 8') B-8 (0 - 9') B-10 (0 - 8')
beta-BHC ppb 200 ND ND 13.9 ND 7.94 ND ND ND
gamma-BHC ppb 60 ND ND 4.40 ND 4.30 ND ND ND
Notes:
ND-  Non Detect
ppb- Parts Per Billion

LOCATIONS (Sampling Inverval)

TABLE 4
BUFFALO MEMORIAL AUDITORIUM - PROPOSED BUFFALO CANAL SIDE DEVELOPMENT

SUMMARY OF DETECTED PESTICIDE COMPOUNDS



INORGANIC COMPOUNDS Units Federal Regulatory 
Limits B-1 (0 - 12') B-2 (0 - 24') B-5 (0 - 16') B-8 (0 - 9')

Barium                                   mg/l 100.0 1.31 1.27 1.65 0.512
Lead                                     mg/l 5.0 0.153 ND ND ND
Notes:
ND-  Non Detect
mg/l- milligrams per liter

LOCATIONS (Sampling Interval)

TABLE 5 
BUFFALO MEMORIAL AUDITORIUM - PROPOSED BUFFALO CANAL SIDE DEVELOPMENT

SUMMARY OF DETECTED TCLP METALS



        ATTACHMENT B 
Paradigm Environmental Services, Inc. Analytical Reports 
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SUPPLEMENTAL SUBSURFACE INVESTIGATION 
 
Four (4) additional test borings, designated as borings B-15, B-16, B-17 and B-
18/18A and the installation of groundwater observation well B-16 were completed 
by Empire / SJB in the area of the proposed Public Canal Environments Project. 
These explorations were completed between June 2nd and 7th, 2011 and their 
locations are shown on Figure 2. 
 
The test boring locations were established in the field jointly by Empire and C&S, 
at mutually agreed upon locations. Following completion of the drilling, Foit 
Albert Associates obtained the “as-drilled” locations of the test borings and 
monitoring well, and determined the ground surface elevations.  This data was 
provided to Empire for inclusion with this report.   
 
The test borings were made using a Central Mine Equipment (CME) model 75 
truck mounted drill rig.  The test borings were advanced in the overburden soils 
using hollow stem auger and split spoon sampling techniques. If significant 
running sands were encountered during the advancement of the test borings, the 
augers were replaced with three-inch casing. 
 
Split spoon samples and Standard Penetration Tests (SPTs) were taken 
continuously from the ground surface to a depth of 30 to 32 feet and in intervals 
of five feet or less below the zone of continuous sampling.  The split spoon 
sampling and SPTs were completed in general accordance with ASTM D 1586 - 
“Standard Test Method for Penetration Test and Split-Barrel Sampling of Soils”.  
 
Each of these test borings were advanced through the overburden until 
encountering auger refusal conditions (top of bedrock), which was encountered at 
depths ranging from about 38.0 feet (B-15) to 46.6 feet (B-18A).  After auger 
refusal was met, approximately 10 feet bedrock was cored in general accordance 
with ASTM D 2113 – “Standard Practice for Rock core Drilling and Sampling of 
Rock for Site Investigation”. 
 
A Geologist from SJB was present on site during this exploration work and 
prepared the test boring logs based on visual observation of the recovered soil and 
bedrock samples and a review of the driller’s field notes. The test boring logs are 
presented in Appendix A, along with general information and a key of terms and 
symbols used to prepare the logs.  
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ENVIRONMENTAL FIELD SCREENING 
 
The recovered soil samples were screened by Empire’s field geologist for volatile 
organic compound (VOC) vapors using an Ion Science PhoCheck 1000 
Photoionization Detector (PID) equipped with a 10.6 eV lamp.  The PID will 
detect, if present, the aggregate concentration of many VOCs at a practical 
threshold of approximately 1-2 parts per million (ppm). In addition, the soils were 
visually inspected for evidence of environmental degradation (i.e. discoloration, 
odors, etc.). 
 
In general, the PID readings were at ambient/background levels for the recovered 
soil samples collected at test borings B-16, B-17 and B-18.  Elevated 
measurements were detected on the soils samples recovered from test boring B-15 
from 12 to 26 feet below grade.  Generally, the measurements were less than or 
equal to 2 parts per million (ppm).  A detection of 17.2 ppm and 9.8 ppm were 
recorded at a depth of 16 to 18 feet and 14 to 16 feet, respectively.  Staining was 
also observed on the soil samples collected from 14 to 18 feet below grade in test 
boring B-15.  However, olfactory evidence of petroleum or chemical impacts was 
not associated with the staining. The results of the PID screenings and noted 
observations are presented on the subsurface logs in Appendix A.  
 
SAMPLE COLLECTION AND ENVIRONMENTAL LABORATORY 
ANALYSIS 
 
A soil sample was collected from test boring B-15 for laboratory analysis as 
requested by C&S.  The sample was composited from ground surface to a depth 
14 feet.  The soil sample was placed into pre-cleaned containers, labeled with the 
date, time and location of project and placed in an iced cooler at approximately 4-
degrees Celsius for transport to Paradigm Environmental Services, Inc. 
(Paradigm) in Rochester, New York.  Paradigm is a New York State Department 
of Health (NYSDOH) certified analytical testing laboratory. Chain-of-custody 
documentation accompanied the samples.  Paradigm’s analytical reports are 
presented in Appendix B. 
     
The submitted soil sample was analyzed for Target Compound List (TCL) 
Volatile Organic Compounds (VOCs) including NYSDEC Spill Technology and 
Remediation Series (STARS) VOCs and Methyl tert-butyl Ether (MTBE), TCL 
Semi-Volatile Organic Compounds (SVOCs), Target Analyte List (TAL) Metals 
including Mercury, Pesticide Compounds, Herbicide Compounds, and 
Polychlorinated Biphenyls (PCBs).  In addition, a second set of soil samples was 
collected and was analyzed for Toxicity Characteristic Leaching Procedure 
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(TCLP) VOCS, TCLP SVOCs, TCLP Metals, TCLP Pesticide Compounds, 
TCLP Herbicide Compounds, ignitability, corrosivity, reactivity, and paint filter 
analysis. 
 
LABORATORY ANALTYCAL RESULTS 
 
Analysis for Total Concentrations 
 
The analytical results for the soil samples were compared to the New York State 
Department of Environmental Conservation (NYSDEC) Restricted Use Soil 
Cleanup Objectives (RUSCOs) for Commercial use presented in the NYSDEC 6 
New York Code, Rules and Regulations (6NYCRR) Part 375 Environmental 
Remediation Programs, effective December 2006. 
 
Volatile Organic Compounds:  Volatile organic compounds were not detected 
above the test method limits for the submitted soil sample. 
 
Semi-Volatile Organic Compounds:  Semi-volatile organic compounds were not 
detected above the test method limits for the submitted soil sample. 
 
Metals:  Fifteen metals were detected in the collected soil sample.  Of these 
detections, RUSCOs were not issued by the NYSDEC for aluminum, calcium, 
iron, magnesium, potassium, sodium and vanadium.  Arsenic, barium, chromium, 
copper, lead, manganese, nickel and zinc were detected in the submitted samples 
at concentration levels well below their respective RUSCOs.    
 
Pesticide Compounds:  Pesticide compounds were not detected above the test 
method limits for the submitted soil sample.  
 
Herbicide Compounds:  Herbicide compounds were not detected above the test 
method limits for the submitted soil sample. 
 
Polychlorinated Biphenyls:  Polychlorinated biphenyls were not detected above 
the test method limits for the submitted soil sample. 
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Semi-Volatile Organic Compounds:  The analysis of the TCLP extract did not 
detect semi-volatile organic compounds above the method detection limits. 
 
Metal/Inorganic Compounds:  Barium was detected in the TCLP extract at 
concentration level of 1.52 ppm which is well below the Part 371.2 level 0f 100 
ppm. 
 
Pesticide Compounds:  The analysis of the TCLP extract did not detect pesticide 
compounds above the method detection limits.  
 
Herbicide Compounds:  The analysis of the TCLP extract did not detect 
herbicide compounds above the method detection limits. 
  
Ignitability:  The submitted soil sample did not exhibit a flashpoint greater than 
70 degrees Celsius and therefore is considered nonhazardous for ignitability. 
 
Reactivity:  The submitted soil sample did not exhibit cyanide and sulfide 
reactivity levels that exceeded regulatory limits and therefore is considered 
nonhazardous for reactivity. 
 
Corrosivity:  The submitted soil sample exhibited pH result of 7.88 standard 
units and therefore is considered nonhazardous for corrosivity. 
 
Paint Filter Test:  The submitted soil samples had acceptable results for the paint 
filter test. 
 
 
 
 
 
 

Analysis for Leachable Concentrations and Hazardous Waste Testing  
 
The laboratory data resulting from the Toxicity Characteristic Leaching Procedure 
(TCLP) analysis were compared to the Regulatory Levels included in Table 1, 
“Contaminant Concentration for Toxicity,” of NYSDEC Part 371.2 regarding 
hazardous waste criteria. 
 
Volatile Organic Compounds:  The analysis of the TCLP extract did not detect 
volatile organic compounds above the method detection limits. 
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DATE
START SJB SERVICES, INC.  HOLE  NO. B-15
FINISH SUBSURFACE LOG SURF. ELEV 584.4' +/-  

SHEET 1 OF 2 G.W. DEPTH   See Notes

 PROJECT: Proposed Buffalo Canal Side Development LOCATION: Former Buffalo Memorial Auditorium Site
 PROJ. NO.: BE-11-055 Buffalo, New York
 

DEPTH SMPL BLOWS ON SAMPLER SOIL OR ROCK NOTES
FT. NO. 0/6 6/12 12/18 N PID CLASSIFICATION

1 1 2
4 7 6 BG

2 14 7
7 4 14 BG

5 3 2 2
 2 3 4 BG

4 4 3
3 4 6 BG

5 2 2
10 1 2 3 BG

6 WOH WOH
1 6 1 BG

7 4 2
4 9 6 3.8

15 8 4 6
4 3 10 9.8

9 3 2
3 3 5 17.2

10 1 1
20 1 2 2 1.4

11 3 3
3 2 6 1.8

12 2 2
2 6 4 2.0

25 13 3 3
2 5 5 1.7

14 7 10
9 10 19 BG

15 2 2
30 2 3 4 BG

16 1 1
3 6 4 BG

35

17 3 3
 5 6 8 BG

40  

  N = NO. BLOWS TO DRIVE 2-INCH SPOON 12-INCHES WITH A 140 LB. PIN WT. FALLING 30-INCHES PER BLOW CLASSIFIED BY: Geologist
DRILLER: DRILL RIG TYPE :  

METHOD OF INVESTIGATION ASTM D-1586  USING HOLLOW STEM AUGERS

tr.staining - Sample #13
(wet, loose, SM)
Light Brown to Grey f-m SAND, little Silt, tr.gravel 

Becomes Black f-c Sand, little Silt, tr.gravel, tr.brick
 

Brown Fine SAND, little Silt, tr.gravel, tr.brick, 
tr.cinders (moist, FILL)

(wet, FILL, possible canal deposit)

Contains occasional f-m Gravel seam

Brown Clayey SILT, some f-c Sand, tr.gravel, tr.coal
(moist, FILL)
Red-Brown Clayey SILT, tr.gravel, tr.sand 

Contains little f-c Sand, tr.brick
(moist, FILL)

Red-Brown Clayey SILT, some f-c Sand

A. KOSKE CME-75

thickly bedded, v.hard, occasional horizontal fractures, 

Contains little Silt (loose)

 
Due to "Running Sands",

Light Grey to Grey LIMESTONE, sound, laminated to 

Becomes Brown

6/2/2011
6/3/2011

NQ '2' Size Rock Core

   
and
Installed 3" Casing prior to
Rock coring

Driller notes Auger
Refusal at 38'

testing

Hammer and Rods

Black staining noted on 
Sample #9

Collect Composite Soil

WOH = Weight of 

BG = Background

PID = Photoionization 
Detector, measures in 
parts per million

Becomes Light Brown, contains some Silt (firm)

 
from 0' - 14' for analytical

(moist, FILL, possible canal deposit)

Contains occasional Cinder seams

Poor Recovery Sample #8
Contains little f-m sand size Cinders (compact)
Dark Grey to Grey f-m SAND, some Silt 
(wet, FILL, possible canal deposit)

Grey SILT, tr.sand, tr.wood 

Grey Clayey SILT, tr.-sand (wet, medium, ML)



DATE
START SJB SERVICES, INC.  HOLE  NO. B-15
FINISH SUBSURFACE LOG SURF. ELEV 584.4' +/-  

SHEET 2 OF 2 G.W. DEPTH   See Notes

 PROJECT: Proposed Buffalo Canal Side Development LOCATION: Former Buffalo Memorial Auditorium Site
 PROJ. NO.: BE-11-055 Buffalo, New York
 

DEPTH SMPL BLOWS ON SAMPLER SOIL OR ROCK NOTES
FT. NO. 0/6 6/12 12/18 N PID CLASSIFICATION

45

 

50

measured at 10' after 

55

60

65

70

75

 

80

  N = NO. BLOWS TO DRIVE 2-INCH SPOON 12-INCHES WITH A 140 LB. PIN WT. FALLING 30-INCHES PER BLOW CLASSIFIED BY: Geologist
DRILLER: DRILL RIG TYPE :  

METHOD OF INVESTIGATION ASTM D-1586  USING HOLLOW STEM AUGERS

coring.

Boring Complete at 48.0'

RQD = 93%
Driller notes 100% Water
Loss at 40'

REC = 100%

Run #1:  38.0' - 43.0'
REC = 100%
RQD = 100%
Run #2:  43.0' - 48.0'

Free standing water

6/2/2011
6/3/2011

A. KOSKE CME-75

styolites and fossils



DATE
START SJB SERVICES, INC.  HOLE  NO. B-16
FINISH SUBSURFACE LOG SURF. ELEV 586.3' +/-  

SHEET 1 OF 2 G.W. DEPTH   See Notes

 PROJECT: Proposed Buffalo Canal Side Development LOCATION: Former Buffalo Memorial Auditorium Site
 PROJ. NO.: BE-11-055 Buffalo, New York
 

DEPTH SMPL BLOWS ON SAMPLER SOIL OR ROCK NOTES
FT. NO. 0/6 6/12 12/18 N PID CLASSIFICATION

1 4 8
12 12 20 BG

2 11 6
7 14 13 BG

5 3 6 3
 3 5 6 BG

4 4 4
4 17 8 BG

5 17 9
10 8 12 17 BG

6 13 8
6 3 14 BG

7 3 4
6 19 10 BG

15 8 4 5
2 3 7 BG

9 1 2
3 2 5 BG

10 WOH 2
20 1 1 3 BG

11 3 3
4 11 7 BG

12 7 6
5 6 11 BG

25 13 1 2
1 3 3 BG

14 3 4
4 5 8 BG

15 3 5 Sands" at 30'
30 6 7 11 BG

16 2 4
7 4 11 BG

35

17 3 4
 5 7 9 BG

40 rock coring

  N = NO. BLOWS TO DRIVE 2-INCH SPOON 12-INCHES WITH A 140 LB. PIN WT. FALLING 30-INCHES PER BLOW CLASSIFIED BY: Geologist
DRILLER: DRILL RIG TYPE :  

METHOD OF INVESTIGATION ASTM D-1586  USING HOLLOW STEM AUGERS

Contains tr.organics, tr.coal, occassional Silty Clay 
Clayey Silt

Red-Brown Silty CLAY, some f-c Sand, little Fine 

 
Contains little f-c Sand, tr.silt (wet)
 

Orange BRICK fragments (moist, FILL)

Gravel size Coal, little f-c Sand size Coal, tr.gravel

Becomes Red-Brown to Brown Silty Clay, tr.cinders

Poor Recovery Sample #8

(moist, FILL)

Poor Recovery Sample #2

 

PID = Photoionization 
Detector, measures in 
parts per million

 

Driller notes "Running 

 
 

Poor Recovery Sample #6

6/1/2011
6/2/2011

installed 3" casing prior to

 
 
Due to presence of 
"Running Sands", Driller

 

Becomes Light Brown Fine Sand, some Silt
(wet, loose, SM)

A. KOSKE CME-75

Becomes Brown f-c Sand, tr.gravel (firm, SW)

Contains little Wood

 

Dark Brown to Black f-c SAND, little f-m Gravel, 

Contains little f-m Gravel (loose)

tr.brick (wet, FILL)

Contains "and" f-c Sand, tr.slag

 

Brown f-m SAND, tr.silt (wet, v.loose, SP)

fragments (wet, FILL)
Black f-m GRAVEL, some f-c Sand, little Silt, little Brick

Brown f-c SAND, little Silt, tr.gravel, tr.cinders, tr.brick
(moist, FILL)
 
 

partings (wet)

Becomes Dark Brown to Dark Grey, contains little 

 

BG = Background

WOH = Weight of 
Hammer and Rods



DATE
START SJB SERVICES, INC.  HOLE  NO. B-16
FINISH SUBSURFACE LOG SURF. ELEV 586.3' +/-  

SHEET 2 OF 2 G.W. DEPTH   See Notes

 PROJECT: Proposed Buffalo Canal Side Development LOCATION: Former Buffalo Memorial Auditorium Site
 PROJ. NO.: BE-11-055 Buffalo, New York
 

DEPTH SMPL BLOWS ON SAMPLER SOIL OR ROCK NOTES
FT. NO. 0/6 6/12 12/18 N PID CLASSIFICATION

18 3 8
14 7 22 BG

45

 

50

55

2" PVC Monitoring Well

60 Completion Record for

65

70

75

 

80

  N = NO. BLOWS TO DRIVE 2-INCH SPOON 12-INCHES WITH A 140 LB. PIN WT. FALLING 30-INCHES PER BLOW CLASSIFIED BY: Geologist
DRILLER: DRILL RIG TYPE :  

METHOD OF INVESTIGATION ASTM D-1586  USING HOLLOW STEM AUGERS

Becomes Brown f-m Sand, tr.gravel, tr.silt 
(wet, firm, SP)

Light Grey LIMESTONE, sound, hard to v.hard, 

A. KOSKE CME-75

6/1/2011
6/2/2011

Installed at Completion

Well Installation details.

REC = 95%

Run #1:  43.6' - 48.6'
REC = 89%
RQD = 86%

Driller notes Auger 
Refusal at 43.6'
Unable to obtain water level

NQ '2' Size Rock Core

Run #2:  48.6' - 53.6'

RQD = 91%

styolites (soft)

See Monitoring Well 

fossils
laminated to thickly bedded, occasional styolites and

Becomes Light Grey to Grey, contains frequent

Boring Complete at 53.6'



PROJECT: PROPOSED BUFFALO CANAL SIDE DEV.
PROJECT NUMBER: BE-11-055 ASTM D-1586

B-16 S. BOCHENEK
DRILLER: A. KOSKE 6/2/2011

ELEVATIONS/ TOP OF SURFACE CASING:  EL. 588.85'

STICK- UP/ TOP OF SURFACE CASING: 2.6'

ELEVATION/ TOP OF RISER PIPE:

STICK- UP/ TOP OF RISER PIPE:

TYPE OF SURFACE SEAL:

I.D. OF SURFACE CASING:

TYPE OF SURFACE CASING:

TYPE OF BACKFILL:

BOREHOLE DIAMETER:

I.D. OF RISER PIPE:

TYPE OF RISER PIPE:

DEPTH OF SEAL:

TYPE OF SEAL:

DEPTH OF SAND PACK:

DEPTH TOP OF SCREEN:

TYPE OF SCREEN:

SLOT SIZE X LENGTH:

I.D. OF SCREEN:

TYPE OF SAND PACK:

DEPTH BOTTOM OF SCREEN:

DEPTH BOTTOM OF SAND PACK:

TYPE OF BACKFILL BELOW OBSERVATION WELL:

ELEVATION/ DEPTH OF HOLE:

No. 1 SILICA SAND

52.9'       EL. 533.4'

Bedrock Fragments

52.9'       EL. 533.4'

LOCKING STEEL CASING

AUGER CUTTINGS

9" +/-

2.0"

PVC

11.0'                   EL. 575.3'

2.4'

CONCRETE

4.0"

53.6'       EL. 532.7'

BENTONITE CHIPS

14.0'       EL. 572.3'

37.2'       EL. 548.4'

PVC

0.10" X 15'

2.0"

INSTALLATION DATE(S):

MONITORING WELL COMPLETION RECORD

WELL NUMBER:
DRILLING METHOD:
GEOLOGIST:

EL 588.71'

GROUND ELEVATION
EL. 586.3'



DATE
START SJB SERVICES, INC.  HOLE  NO. B-17
FINISH SUBSURFACE LOG SURF. ELEV 585.3' +/-  

SHEET 1 OF 2 G.W. DEPTH   See Notes

 PROJECT: Proposed Buffalo Canal Side Development LOCATION: Former Buffalo Memorial Auditorium Site
 PROJ. NO.: BE-11-055 Buffalo, New York
 

DEPTH SMPL BLOWS ON SAMPLER SOIL OR ROCK NOTES
FT. NO. 0/6 6/12 12/18 N PID CLASSIFICATION

1 6 8
5 5 13 BG

2 6 6
10 17 16 BG

5 3 10 18
 17 10 35 BG

4 11 10
14 12 24 BG

5 5 7
10 6 8 13 BG

6 4 4
4 5 8 BG

7 4 6
4 5 10 BG

15 8 WOH/1.0
1  1 BG

9 1 3
3 4 6 BG

10 4 20
20 5 4 25 BG

11 5 3
3 7 6 BG

12 4 6
8 7 14 BG

25 13 3 4
5 9 9 BG

14 7 7
8 10 15 BG

15 3 1 Sands" at 26'
30 1 1 2 BG

   
    

16 4 5
35 4 6 9 BG

 

17 1 4
40 8 12 12 BG rock coring

  N = NO. BLOWS TO DRIVE 2-INCH SPOON 12-INCHES WITH A 140 LB. PIN WT. FALLING 30-INCHES PER BLOW CLASSIFIED BY: Geologist
DRILLER: DRILL RIG TYPE :  

METHOD OF INVESTIGATION ASTM D-1586  USING HOLLOW STEM AUGERS

 

BG = Background

 
 

 

Sand, little Silt, tr.wood (wet, FILL)
Dark Grey to Black f-m Gravel size SLAG, little f-c

Dark Brown f-c SAND, some Silt, little f-m Gravel, 
tr.cinders (moist, FILL)
 
Contains little Brick, tr.ash, tr.coal

 

 
Contains some f-m Gravel, little Silt, tr.clay, tr.brick

 

Contains some Silt (firm)

Contains tr.glass, tr.metal

Contains little Wood

Contains some Silt (firm)
 

Brown Fine SAND, little Silt (wet, loose, SM)

Contains little Silt (loose)

 

 

A. KOSKE CME-75

Silt seams

Becomes f-c Sand, tr.silt (wet, v.loose, SW)

 

Becomes Fine Sand, some Silt, occasional Clayey

 
 

Becomes f-m Sand, iron staining present (loose)

6/3/2011
6/3/2011

installed 3" casing prior to

 
 
Due to presence of 
"Running Sands", Driller

WOH = Weight of 

Driller notes "Running 

 

Poor Recovery Sample #11

 

PID = Photoionization 
Detector, measures in 
parts per million

Dark Brown Silty CLAY, little f-m Gravel, tr.sand, 

Contains tr.gravel
Grey to Brown Fine SAND, some Silt
(wet, FILL, possible canal deposit)

 

tr.ash, tr.glass (moist, FILL)

Contains tr.brick

Hammer and Rods

 

 



DATE
START SJB SERVICES, INC.  HOLE  NO. B-17
FINISH SUBSURFACE LOG SURF. ELEV 585.3' +/-  

SHEET 2 OF 2 G.W. DEPTH   See Notes

 PROJECT: Proposed Buffalo Canal Side Development LOCATION: Former Buffalo Memorial Auditorium Site
 PROJ. NO.: BE-11-055 Buffalo, New York
 

DEPTH SMPL BLOWS ON SAMPLER SOIL OR ROCK NOTES
FT. NO. 0/6 6/12 12/18 N PID CLASSIFICATION

18 2 50/0.4 REF BG

45

 

50

55

60

Water Loss at 46'
65

70

75

 

80

  N = NO. BLOWS TO DRIVE 2-INCH SPOON 12-INCHES WITH A 140 LB. PIN WT. FALLING 30-INCHES PER BLOW CLASSIFIED BY: Geologist
DRILLER: DRILL RIG TYPE :  

METHOD OF INVESTIGATION ASTM D-1586  USING HOLLOW STEM AUGERS

Free standing water

Free standing water 

REF = Sample Spoon

 
 
Contains little Silt, occasional Silt (wet) 

partings

Light Grey to Grey LIMESTONE, sound, hard to v.hard  

A. KOSKE CME-75

6/3/2011
6/3/2011

 

Refusal

measured at 14.2' after

measured at 10.9' after
coring.

spinning casing.

REC = 100%

Run #1:  43.6' - 48.5'
REC = 100%
RQD = 98%

Driller notes Casing
Refusal at 43.6'
 

NQ '2' Size Rock Core

Run #2:  48.5' - 53.5'

RQD = 100%

Becomes massively bedded

occasional styolites and fossils, occasional calcite
thickly bedded, occasional horizontal fractures, 

 

Boring Complete at 53.5'



DATE
START SJB SERVICES, INC.  HOLE  NO. B-18
FINISH SUBSURFACE LOG SURF. ELEV 586.0' +/-  

SHEET 1 OF 1 G.W. DEPTH   See Notes

 PROJECT: Proposed Buffalo Canal Side Development LOCATION: Former Buffalo Memorial Auditorium Site
 PROJ. NO.: BE-11-055 Buffalo, New York
 

DEPTH SMPL BLOWS ON SAMPLER SOIL OR ROCK NOTES
FT. NO. 0/6 6/12 12/18 N PID CLASSIFICATION

1 5 5
4 6 9 BG

2 5 6
9 4 15 BG

5 3 11 10
 7 10 17 BG

4 11 9
9 12 18 BG

5 7 4
10 4 4 8 BG

6 6 5
4 6 9 BG

7 8 9
7 7 16  

15 8 20 16
7 9 23 BG

9 2 2
3 2 5 BG

10 6 4
20 7 7 11  

11 13 6
4 2 6 BG

12 4 3
5 8 14 BG 10' of Augers.

25

See Boring B-18A
30

35

 

40  

  N = NO. BLOWS TO DRIVE 2-INCH SPOON 12-INCHES WITH A 140 LB. PIN WT. FALLING 30-INCHES PER BLOW CLASSIFIED BY: Geologist
DRILLER: DRILL RIG TYPE :  

METHOD OF INVESTIGATION ASTM D-1586  USING HOLLOW STEM AUGERS

Auger Refusal @ 10.5'
Moved location 6.5' North,

BG = Background

No Recovery Sample #10
Pushed Gravel

 
 

Brown to Dark Brown f-c SAND, some Silt, little f-m
Gravel, tr.slag, tr.cinders, tr.wood (moist, FILL)
 
Contains tr.clay, tr.brick

 

 
 

Contains tr.sand

 

Black Clayey SILT, little f-c Sand, tr.gravel, little wood

After Augers Broke Off

(moist, FILL, possible canal deposits)

Boring Terminated at 24.0'

 

A. KOSKE CME-75

6/6/2011
6/6/2011

 

No Recovery Sample #7

20' - 24'; Weld broke left

Resumed Sampling at 24'
Moved location 4' North, 

 

Poor Recovery Sample #11
Slow Drilling noted at 

 

REF = Sample Spoon
Refusal

PID = Photoionization 
Detector, measures in 
parts per million

Brown Silty CLAY, tr.sand, tr.gravel, tr.brick

 
Black f-m,Gravel size CINDERS, some f-c Sand size
Cinders, tr.silt, tr.wood (wet, FILL)

 

(moist, FILL)

Contains some f-c Sand

 

 

 



DATE
START SJB SERVICES, INC.  HOLE  NO. B-18A
FINISH SUBSURFACE LOG SURF. ELEV 587.0' +/-  

SHEET 1 OF 2 G.W. DEPTH   See Notes

 PROJECT: Proposed Buffalo Canal Side Development LOCATION: Former Buffalo Memorial Auditorium Site
 PROJ. NO.: BE-11-055 Buffalo, New York
 

DEPTH SMPL BLOWS ON SAMPLER SOIL OR ROCK NOTES
FT. NO. 0/6 6/12 12/18 N PID CLASSIFICATION

5

 

10

15

20

25 13 50/0.3  REF  BG
    

14 11 9
8 9 17  

15 8 8  
30 8 12 16 BG

16 2 7
7 6 14 BG

35

17 1 4
 5 8 9

18 8 7
40 6 9 13  

  N = NO. BLOWS TO DRIVE 2-INCH SPOON 12-INCHES WITH A 140 LB. PIN WT. FALLING 30-INCHES PER BLOW CLASSIFIED BY: Geologist
DRILLER: DRILL RIG TYPE :  

METHOD OF INVESTIGATION ASTM D-1586  USING HOLLOW STEM AUGERS

 

REF = Sample Spoon
Refusal

PID = Photoionization 
Detector, measures in 
parts per million

No Recovery Sample #14

 
 

6/6/2011
6/7/2011

 

 
Removed Augers after
Sample 17; installed 3"
Casing

 

Driller notes significant
"Running Sands" at 35'

 

Becomes Brown Fine Sand, little Silt (loose, SM)
 

A. KOSKE CME-75

(firm)

 
 
Brown f-c SAND, tr.silt (wet, firm, SW)
 
 
Brown f-c SAND, little f-c Gravel, little Silt (wet, FILL)

Augered to 24 Feet
(No Soil Samples Taken)
To Resume Boring B-18

Resumed Sampling at 24'

BG = Background



DATE
START SJB SERVICES, INC.  HOLE  NO. B-18A
FINISH SUBSURFACE LOG SURF. ELEV 587.0' +/-  

SHEET 2 OF 2 G.W. DEPTH   See Notes

 PROJECT: Proposed Buffalo Canal Side Development LOCATION: Former Buffalo Memorial Auditorium Site
 PROJ. NO.: BE-11-055 Buffalo, New York
 

DEPTH SMPL BLOWS ON SAMPLER SOIL OR ROCK NOTES
FT. NO. 0/6 6/12 12/18 N PID CLASSIFICATION

  
19 3 9   

45 12 14 21 BG
 

50 RQD = 83%

55

60

reading at 13.5' after
65 casing removed.

70

75

 

80

  N = NO. BLOWS TO DRIVE 2-INCH SPOON 12-INCHES WITH A 140 LB. PIN WT. FALLING 30-INCHES PER BLOW CLASSIFIED BY: Geologist
DRILLER: DRILL RIG TYPE :  

METHOD OF INVESTIGATION ASTM D-1586  USING HOLLOW STEM AUGERS

 
 

weathered to sound, thinly bedded to thickly bedded,

 

Becomes massively bedded, approx. 51'
49.2' below ground surface

occasional horizontal fractures, occasional styolites

46.8' - 47.0' Zone of broken core

RQD = 100%

and fossils

NQ '2' Size Rock Core
 
Run #1:  46.6' - 51.8'

Run #2:  51.8' - 56.8'

Driller notes Casing
Refusal at 47.4'
 

Free standing water

previous run

spinning casing.

 

6/6/2011
6/7/2011

A. KOSKE CME-75

Boring Complete at 56.8'
 

 
 
Contains little Silt, occasional Silt (wet) 

Light Grey to Grey LIMESTONE, v.hard, slightly 

Recovered part of core from

encountered at 20.4' after
Free standing water

REC = 102%

 
 

REC = 94%

Driller notes small void at
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The reported results relate only to the samples as they have been received by the laboratory. 
 
ny noncompliant QC parameters having impact on the data are flagged or documented on the final A
report. 
 
ll soil/sludge samples have been reported on a dry weight basis, unless qualified “reported as received”. A
Other solids are reported as received. 
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in its entirety, without the prior consent of Paradigm Environmental Services, Inc. 
 
The  Chain  of  Custody  provides  additional  information,  including  compliance  with  sample  condition 
equirements  upon  receipt.    Sample  condition  requirements  are  defined  under  the  2003  NELAC r
Standard, sections 5.5.8.3.1 and 5.5.8.3.2. 
 
NYSDOH ELAP does not certify  for all parameters.   Paradigm Environmental Services or the  indicated 
ubcontracted laboratory does hold certification for all analytes where certification is offered by ELAP 

 
s
unless otherwise specified.
 
Data  qualifiers  are  used,  when  necessary,  to  provide  additional  information  about  the  data.    This 
nformation may be communicated as a flag or as text at the bottom of the report.   Please refer to the 
ollowing list of frequently used data flags and their meaning: 
i
f
 
“<” = analyzed for but not detected at or above the reporting limit. 
“E” = Result has been estimated, calibration limit exceeded. 
“Z” = See case narrative. 
“D” = Duplicate results outside QC limits.  May indicate a non­homogenous matrix. 
“M” = Matrix spike recoveries outside QC limits.  Matrix bias indicated. 
“B” = Method blank contained trace levels of analyte.  Refer to included method blank report. 
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