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GENERAL MOTORS CORPORATION

SOIL MANAGEMENT PLAN

SUMMARY OF SOIL DATA STATISTICAL ANALYSIS

����������	

SOURCE AREA A

Total PCBs (mg/kg)

n s 95% LCL Mean 95% UCL

23 4.95 0.20 1.98 3.75

Notes:

1.  There are no exceedances of the LCL, mean, or UCL.

PCB Field Screening (ppm)

n s 95% LCL Mean 95% UCL

144 11.95 4.49 6.17 7.86

Notes:

1.  There are no exceedances of the LCL, mean, or UCL.

Mercury (mg/kg)

n s 95% LCL Mean 95% UCL

7 0.20 -0.02 0.13 0.28

Notes:

1.  The mean still exceeds the TAGM recommended cleanup criteria of 0.1 mg/kg.  However, this is based on a

     residential property use standard.  A more relavant criteria would be the Michigan Generic Cleanup Criteria for

     Industrial and Commercial property uses.  The most stringent criteria would be for GW protection (gw/sw

     interface protection criteria) at 0.17 mg/kg.  As far as protection of human health, , the most stringent criteria

     would be for direct contact at 1400 mg/kg.

2.  Furthermore, there was only one detection at an elevated detection limit.  Therefore, the elevated mean is not

     representative.
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GENERAL MOTORS CORPORATION

SOIL MANAGEMENT PLAN

SUMMARY OF SOIL DATA STATISTICAL ANALYSIS

����������	

SOURCE AREA B

VOCs

No individual data point exceeded a TAGM recommended soil cleanup guidance value, therefore

statistical analysis not completed.

SVOCs

TAGM 

(ug/kg)

MDEQ 

Industrial 

DCC (ug/kg) n s 95% LCL Mean 95% UCL

Anthracene 50000 1000000000 22 365.14 131.56 265.45 399.35

Benzo(a)anthracene 330 (MDL) 210000 22 739.27 270.38 541.48 * 812.57 *

Benzo(b)fluoranthene 1100 210000 22 1029.60 324.37 701.93 1079.49

Benzo(k)fluoranthene 1100 2100000 22 134.81 147.61 197.05 246.48

Benzo(g,h,I)perylene 50000 16000000 22 119.93 186.34 230.32 274.30

Benzo(a)pyrene 61 21000 22 556.47 247.12 * 451.18 * 655.24 *

Benzoic acid 2700 1000000000 22 1257.42 609.35 1070.45 1531.56

Chrysene 600 21000000 22 675.15 292.78 540.36 787.94 *

Dibenzofuran 6200 22 93.68 183.92 218.27 252.63

Fluoranthene 50000 540000000 22 1686.26 464.64 1083.00 1701.36

Fluorene 50000 540000000 22 132.94 200.57 249.32 298.07

Indeno(1,2,3-cd)pyrene 3200 210000 22 159.34 203.30 261.73 320.16

Phenanthrene 50000 16000000 22 1479.55 313.80 856.36 1398.92

Pyrene 50000 340000000 22 1421.25 507.27 1028.45 1549.64

Notes:

1.  The only LCL that exceeds the TAGM standards is that for benzo(a)pyrene.  The standard is very low when

        compared to other SVOCs.  The MDEQ DCC for industrial sites is significantly higher and more

        representative.

2.  The mean exceeds TAGM for benzo(a)anthracene and benzo(a)pyrene, but does not exceed MDEQ DCC.

3.  The UCL exceeds TAGM for benzo(a)anthracene, benzo(a) pyrene, and chrysene.  No UCLs exceed

        the MDEQ DCC.

4.  The EMCON SVOC data from 10/99 was not used in the evaluation since the detection limits provided by

        the lab exceeded the TAGM guidance values even for non-detects.  Calculation resulted in negative

        values for the LCL.

Total PCBs (mg/kg)

n s 95% LCL Mean 95% UCL

32 0.26 0.02 0.10 0.18

Notes:

1.  There are no exceedances of the LCL, mean, or UCL.

PCB Field Screening (ppm)

n s 95% LCL Mean 95% UCL

25 1.22 0.98 1.40 1.82
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GENERAL MOTORS CORPORATION

SOIL MANAGEMENT PLAN

SUMMARY OF SOIL DATA STATISTICAL ANALYSIS

����������	

Notes:

1.  There are no exceedances of the LCL, mean, or UCL.

Metals

TAGM 

(mg/kg)

MDEQ 

Industrial 

DCC (mg/kg) n s 95% LCL Mean 95% UCL

Arsenic 7.5 100 36 15.61 6.84 11.24 * 15.64 *

Barium 300 or SB 320000 36 111.92 170.74 202.26 233.79

Beryllium 0.16 23000 22 0.70 0.92 � 1.17 � 1.43 �

Cadmium 1 2300 36 0.63 0.33 0.51 0.68

Chromium 10 1000000 36 23.45 22.38 * 28.98 * 35.59 *

Copper 25 or SB 170000 22 137.50 37.97 � 88.40 � 138.82 �

Iron 2000 or SB 22 18413.23 18645.96 � 25398.18 � 32150.41 �

Lead 200 - 500 900 36 164.54 28.91 75.25 121.60

Mercury 0.1 1400 36 0.11 0.08 0.11 * 0.14 *

Nickel 13 or SB 340000 22 22.68 16.45 � 24.77 � 33.08 �

Selenium 2 or SB 23000 36 0.89 0.89 1.14 1.39

Zinc 20 or SB 1000000 22 164.79 94.52 � 154.95 � 215.38 �

Notes:

1.  A check mark signifies non-RCRA metals.  Although the LCL, mean, and/or UCL may exceed the TAGM, all values

      are bleow the MDEQ Industrial Property Use Direct Contact Criteria for protection of worker health.

2.  An asterisk (*) signifies an exceedance of the TAGM guidance value.

3.  With the exception of chromium, no RCRA metals had LCLs exceeding the TAGM guidance values.
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GENERAL MOTORS CORPORATION

SOIL MANAGEMENT PLAN

SUMMARY OF SOIL DATA STATISTICAL ANALYSIS

����������	

SOURCE AREA C

VOCs

TAGM 

(ug/kg)

MDEQ 

Industrial 

DCC (ug/kg) n s 95% LCL Mean 95% UCL

1,2,4-Trimethylbenzene 13000 1100000 29 9640.20 -529.4 2567.58 5664.5

1,3,5-Trimethylbenzene 3300 29 666.92 113.1 327.30 541.6

Benzene 60 400000 29 301.89 9.9 106.84 * 203.8 *

Ethylbenzene 5500 140000 29 367.53 34.6 152.65 270.7

Isopropylbenzene 5000 29 338.34 13.8 122.53 231.2

m-Xylene 29 1278.53 12.9 423.59 834.3

Naphthalene 13000 160000000 29 4740.36 593.3 2116.15 3639.0

Naphthalene 13000 160000000 19 22902.54 -1686.1 7403.68 16493.4 *

n-Butylbenzene 18000 29 6938.93 318.7 2547.88 4777.0

n-Propylbenzene 14000 29 352.09 43.9 156.98 270.1

o-Xylene 29 110.65 27.4 62.91 98.5

p-Isopropyltoluene 11000 29 54.55 24.0 41.56 59.1

p-Xylene 19 61.34 2.9 27.28 51.6

sec-Butylbenzene 25000 29 2913.88 173.8 1109.89 2046.0

tert-Butylbenzene 29 94.98 25.7 56.26 86.8

Toluene 1500 250000 29 99.64 32.3 64.27 96.3

Total Xylenes 1200 150000 29 1285.34 24.8 437.74 850.7

Notes:

1.  All LCLs were below TAGM.

2.  All means were below TAGM with the exception of Benzene.

3.  UCLs for benzene and naphthalene exceeded TAGM.

4.  When compared to MDEQ Industrial DCC, there were no exceedances.

5.  A negative value for the LCL is a result of an individual elevated detection resulting in a large standard

     deviation, thus skewing the LCL and UCL.

SVOCs

TAGM 

(ug/kg)

MDEQ 

Industrial 

DCC (ug/kg) n s 95% LCL Mean 95% UCL

Acenaphthene 50000 810000000 29 12725.04 1019.3 5036.38 9053.4

Anthracene 50000 1000000000 29 19002.44 815.9 6814.66 12813.4

Benzo(a)anthracene 224 or MDL 210000 29 17468.80 1808.2 * 7322.79 * 12837.4 *

Benzo(a)pyrene 61 or MDL 21000 29 13854.43 1446.5 * 5820.07 * 10193.7 *

Benzo(b)fluoranthene 1100 210000 29 23422.09 1419.9 * 8813.79 * 16207.7 *

Benzo(ghi)perylene 50000 16000000 29 3818.52 823.4 2028.86 3234.3

Benzo(k)fluoranthene 1100 2100000 29 4623.60 912.1 2371.69 * 3831.3 *

Chrysene 400 21000000 29 15685.18 1180.2 * 6131.72 * 11083.3 *

Dibenzo(a,h)anthracene 14 or MDL 21000 29 1437.57 659.5 * 1113.28 * 1567.1 *

Fluoranthene 50000 540000000 29 35698.49 2849.4 14118.79 25388.2

Fluorene 50000 540000000 29 14079.50 1290.4 5735.00 10179.6
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GENERAL MOTORS CORPORATION

SOIL MANAGEMENT PLAN

SUMMARY OF SOIL DATA STATISTICAL ANALYSIS

�����	����	

Indeno(1,2,3-cd)pyrene 3200 210000 29 4355.59 807.8 2182.76 3557.7 *

Phenanthrene 50000 16000000 29 53622.80 3999.8 20927.59 37855.3

Pyrene 50000 340000000 29 32270.10 3127.6 13314.66 23501.7

Notes:

1.  LCLs for benzo(a)anthracene, benzo(a)pyrene, enzo(b)fluoranthene,chrysene, and dibenzo(a,h)anthracene exceed

     TAGM.  Detection limits exceeded TAGM to start.

2.  Means for above plus benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene exceed TAGM.

     Detection limits exceeded TAGM guidance values in many cases.

3.  UCLs for above plus indeno(1,2,3-c,d)pyrene exceed TAGM.

     Detection limits exceeded TAGM guidance values in many cases.

4.  When compared to MDEQ Industrial DCC, there were no exceedances.

Total PCBs (ug/kg)

n s 95% LCL Mean 95% UCL

22 0.27 0.05 0.15 0.25

Notes:

1.  There are no exceedances of the LCL, mean, or UCL.

Metals

TAGM 

(mg/kg)

MDEQ 

Industrial 

DCC (mg/kg) n s 95% LCL Mean 95% UCL

Arsenic 7.5 100 17 3.09 3.90 5.21 6.52

Barium 300 320000 17 89.28 127.19 165.08 202.98

Cadmium 1 2300 17 0.14 0.30 0.36 0.42

Chromium 10 1000000 17 9.01 14.86 * 18.69 * 22.51 *

Lead 500 900 17 10.81 10.27 14.86 19.44

Mercury 0.1 1400 17 0.25 0.11 0.22 * 0.33 *

Selenium 2 23000 17 0.51 1.52 1.73 1.95

Silver No standard No standard 17 0.04 0.60 0.62 0.63

Notes:

1.  LCL, mean, and UCL for chromium are above TAGM guidance value.  Values well below MDEQ criteria.

2.  Mean and UCL for mercury above TAGM.  Most likely due to higher detection limits.  LCL at TAGM.
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Page 1 of 1

Location Results (mg/kg)

RR-008A 0.178 PCBs

RR-233A 0.037 n Mean t s √n

RR-251A 0.4 19 0.71 1.73 1.08 4.36

RR-259A 1.03

RR-267A 0.37

AARGP-21 4.839

AARGP-32 0.093

AARGP-35 0.05

AARGP-39 1.9 95% UCL=mean+t(s/√n)

AARGP-57 0.5 95% UCL= 1.14

AARGP-62 0.052

AARGP-89 0.5

SB-1 0.5 95% LCL= mean-t(s/√n)

SB-2 0.5 95% LCL= 0.28

SB-3 0.5

SB-4 0.5 n = number of samples

SB-5 0.5 t = percentage point distribution

SB-6 0.5 s = standard deviation

SB-7 0.5 95% UCL = 95% Upper Confidence Limit

95% LCL = 95% Lower Confidence Limit

��������������

Confidential under FOIA
Alex Rothchild

LFR
Sep 30, 2009 08:43

Confidential under FOIA
Alex Rothchild

LFR
Sep 30, 2009 08:43

Confid
entia

l u
nder F

OIA

Alex R
othch

ild

LFR

Sep 30, 2
009 08:43



���������	
	����	�
	��
�	�

�	������������
�
���

��������	��
��������������������	�����
���
�
��
�������������

�	�����������

Page 1 of 3

Location FS Result

RR-001A 3 Field Screening PCBs

RR-002A 3 n Mean t s √n

RR-003A 0.5 137 5.28 1.69 10.32 11.70

RR-004A 0.5

RR-005A 0.5

RR-006A 0.5

RR-007A 0.5

RR-008A 3

RR-013A 0.5

RR-231A 3

RR-232A 3 95% UCL=mean+t(s/√n)

RR-233A 30 95% UCL= 6.8

RR-234A 50

RR-235A 3

RR-236A 3 95% LCL= mean-t(s/√n)

RR-237A 7.5 95% LCL= 3.8

RR-238A 0.5

RR-239A 0.5

RR-240A 3

RR-241-1A 0.5

RR-241-2A 0.5

RR-242A 0.5

RR-243A 0.5

RR-244A 0.5

RR-245A 3

RR-246A 3

RR-247A 3

RR-248A 0.5

RR-249A 0.5

RR-250A 0.5

RR-251A 3

RR-252A 0.5

RR-253A 3

RR-254A 0.5

RR-255A 0.5

RR-256A 0.5

RR-257A 0.5

RR-258A 0.5

RR-259A 3

RR-260A 0.5

RR-261A 0.5

RR-262A 0.5

RR-263A 0.5

RR-264A 0.5

RR-265A 0.5

RR-266A 0.5

RR-267A 3

RR-268A 0.5

RR-269A 0.5
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Location FS Result

RR-270A 0.5

RR-271A 0.5

RR-272A 0.5

AARGP-1 30

AARGP-2 3

AARGP-3 30

AARGP-4 7.5

AARGP-5 3

AARGP-6 30

AARGP-7 3

AARGP-8 0.5

AARGP-10 0.5

AARGP-11 3

AARGP-12 30

AARGP-13 3

AARGP-14 3

AARGP-15 30

AARGP-16 3

AARGP-17 3

AARGP-18 30

AARGP-19 0.5

AARGP-20 3

AARGP-21 3

AARGP-22 0.5

AARGP-23 3

AARGP-24 7.5

AARGP-25 0.5

AARGP-26 3

AARGP-27 50

AARGP-28 3

AARGP-29 3

AARGP-31 0.5

AARGP-32 3

AARGP-34 50

AARGP-35 3

AARGP-37 7.5

AARGP-38 3

AARGP-39 30

AARGP-40 3

AARGP-41 7.5

AARGP-42 3

AARGP-43 3

AARGP-44 7.5

AARGP-45 50

AARGP-46 3

AARGP-47 3

AARGP-48 3

AARGP-49 3

AARGP-50 0.5
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Location FS Result

AARGP-51 3

AARGP-52 3

AARGP-53 0.5

AARGP-54 3

AARGP-55 0.5

AARGP-56 0.5

AARGP-57 3

AARGP-58 3

AARGP-59 0.5

AARGP-60 7.5

AARGP-61 0.5

AARGP-62 3

AARGP-63 3

AARGP-64 0.5

AARGP-65 3

AARGP-66 3

AARGP-67 0.5

AARGP-68 0.5

AARGP-69 3

AARGP-70 3

AARGP-71 3

AARGP-72 3

AARGP-73 3

AARGP-74 7.5

AARGP-75 3

AARGP-76 0.5

AARGP-77 7.5

AARGP-78 3

AARGP-79 3

AARGP-80 3

AARGP-81 3

AARGP-82 3

AARGP-83 3

AARGP-84 0.5

AARGP-85 3

AARGP-86 0.5

AARGP-87 0.5

AARGP-88 3

AARGP-89 3

��������������

Confidential under FOIA
Alex Rothchild

LFR
Sep 30, 2009 08:43

Confidential under FOIA
Alex Rothchild

LFR
Sep 30, 2009 08:43

Confid
entia

l u
nder F

OIA

Alex R
othch

ild

LFR

Sep 30, 2
009 08:43



���������	
	����	�
	��
�	�

�	������������
�
���

��������	�������������	��
	����	�����
���
�
��
��������������

�	�����������

Page 1 of 1

Location Hg Results (mg/kg)

SB-1(0'-2') 0.59 Mercury

SB-1(4'-6') 0.001 n Mean t s √n

SB-2 0.001 8 0.09 1.94 0.22 2.83

SB-4 0.001

SB-5 0.001

SB-6 0.001

SB-7 0.001

0.001 95% UCL=mean+t(s/√n)

95% UCL= 0.2

95% LCL= mean-t(s/√n)

NYSDEC TAGM = 0.10 mg/kg 95% LCL= -0.1

USGS Background: Range ND-4.6 mg/kg

                                   Average 0.089 mg/kg

EPA Background: Range 0.01-0.3 mg/kg

                                   Average 0.03 mg/kg

NOTE: The mean still exceeds the TAGM recommended cleanup criteria of 0.1 mg/kg.  However, this is based on a residential property use standard.

A more relavant criteria would be the Michigan Generic Cleanup Criteria for Industrial and Commercial property uses.

The most stringent criteria would be for GW protection (gw/sw interface protection criteria) at 0.17 mg/kg.

As far as protection of human health, , the most stringent criteria would be for direct contact at 1400 mg/kg.

Furthermore, ECIDA's lab used the incorrect detection limit during analysis.  The DL should have been 0.002 mg/kg, not 0.1 mg/kg.
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Location Total Chromium Results (mg/kg)

SB-1(0'-2') 29 Total Chromium

SB-1(4'-6') 18 n Mean t s √n

SB-2 23 7 28.4286 1.9400 16.6319 2.6458

SB-4 47

SB-5 55

SB-6 10 95% UCL=mean+t(s/√n)

SB-7 17 95% UCL= 40.6239

95% LCL= mean-t(s/√n)

95% LCL= 16.23

n = number of samples

NYSDEC TAGM = 10 mg/kg or SB t = percentage point distribution

USGS Background: Range 1-2,000 mg/kg s = standard deviation

                                   Average 54 mg/kg 95% UCL = 95% Upper Confidence Limit

EPA Background: Range 1-1,000 mg/kg 95% LCL = 95% Lower Confidence Limit

                                   Average 100 mg/kg
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Location Total SVOCs Results (ug/kg)

SB-1(0'-2') 50 Total SVOCs

SB-1(4'-6') 50 n Mean t s √n

SB-2 50 7 1631.43 1.94 3211.78 2.65

SB-4 940

SB-5 1480

SB-6 8800 95% UCL=mean+t(s/√n)

SB-7 50 95% UCL= 3986.47

95% LCL= mean-t(s/√n)

95% LCL= -723.61

n = number of samples

Regulatory Limit = 500,000 ug/kg t = percentage point distribution

s = standard deviation

95% UCL = 95% Upper Confidence Limit

95% LCL = 95% Lower Confidence Limit
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Location FS Result (mg/kg)

B-1 0.5 Field Screening PCBs

B-2 0.5 n Mean t s √n

B-3 0.5 24 1.33 1.71 1.20 4.90

B-4 0.5

B-5 0.5

B-6 0.5 95% UCL=mean+t(s/√n)

B-7 0.5 95% UCL= 1.8

B-8 0.5

B-9 0.5

B-10 3 95% LCL= mean-t(s/√n)

B-11 3 95% LCL= 0.9

B-12 3

B-13 3

B-14 3 n = number of samples

B-15 3 t = percentage point distribution

B-16 0.5 s = standard deviation

B-17 0.5 95% UCL = 95% Upper Confidence Limit

B-18 0.5 95% LCL = 95% Lower Confidence Limit

B-19 0.5

B-20 0.5

B-21 0.5

B-22 0.5

B-24 3

B-25 3

B-26 3
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Location Lab Result (mg/kg)

B-1 0.0165 PCBs

B-2 0.0165 n Mean t s √n

B-3 0.0165 31 0.10 1.70 0.27 5.57

B-5 0.04

B-6 0.0165

B-7 0.0165 95% UCL=mean+t(s/√n)

B-8 0.0165 95% UCL= 0.2

B-9 0.08

B-10 0.0165

B-11 0.0165 95% LCL= mean-t(s/√n)

B-12 0.05 95% LCL= 0.0

B-13 1.46

B-14 0.06

B-15 0.1 n = number of samples

B-16 0.0165 t = percentage point distribution

B-17 0.0165 s = standard deviation

B-18 0.0165 95% UCL = 95% Upper Confidence Limit

B-19 0.0165 95% LCL = 95% Lower Confidence Limit

B-24 0.0165

B-25 0.0165

B-26 0.0165

SS-1 0.097

SS-2 0.244

SS-3 0.0125

SS-4 0.088

SS-5 0.029

SS-6 0.44

SS-7 0.029

SB-1 0.101

SB-3 0.058

SB-4 0.0105

SB-8 0.01
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NYSDEC TAGM MDEQ SB-1 SB-2 SB-3 SB-4 SB-5 SB-6 SB-7 SB-8 SB-8 SB-9 SB-10 SB-11 SB-12 DUP-1 SS-1

#4046 Cleanup Industrial 2-4' 6-8' 2-4' 4-6' 4-6' 4-6' 6-8' 2-4' 10-12' 4-6' 4-6' 5-7' 4-6'

Analyte Objectives (ug/kg) DCC (ug/kg) 36948 36948 36948 36948 36948 36948 36948 36948 36948 36949 36949 36949 36949 36949 36950

Anthracene 50000 1.00E+09 200 22 67 165 47 150 210 195 165 165 63 355 165 220 16

Benzo(a)anthracene 330 (MDL) 1.00E+05 190 220 600 165 160 590 210 195 165 16.5 200 520 41 260 320

Benzo(b)fluoranthene 1100 1.00E+05 240 330 710 165 220 670 210 195 165 16.5 320 355 76 170 410

Benzo(k)fluoranthene 1100 1.00E+06 94 100 280 165 24 300 210 195 165 165 37 355 30 170 160

Benzo(g,h,I)perylene 50000 9.10E+06 200 225 310 165 87 180 210 195 165 165 100 355 45 170 160

Benzo(a)pyrene 330 (MDL) 1.00E+04 160 230 530 165 140 490 210 195 165 165 200 260 66 170 270

Benzoic acid 2700 1.00E+09 800 800 800 800 800 800 850 800 800 800 800 800 800 800 800

Chrysene 600 1.00E+06 250 250 630 165 160 610 210 195 165 48 220 380 35 260 400

Dibenzofuran 6200 NA 200 225 215 165 165 245 210 195 165 52 165 355 165 170 110

Fluoranthene 50000 1.80E+08 370 400 1000 165 330 1400 315 195 165 45 470 1000 11 180 580

Fluorene 50000 1.30E+08 200 225 215 165 165 245 315 195 165 165 165 355 165 255 200

Indeno(1,2,3-cd)pyrene 3200 1.00E+05 200 225 330 165 91 200 420 195 165 165 120 355 42 340 150

Phenanthrene 50000 8.00E+06 230 230 730 165 270 1100 210 195 165 170 300 990 165 220 530

Pyrene 50000 1.10E+08 320 370 940 165 270 1200 315 195 165 43 480 2400 23 510 570
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NYSDEC TAGM MDEQ

#4046 Cleanup Industrial

Analyte Objectives (ug/kg) DCC (ug/kg)

Anthracene 50000 1.00E+09

Benzo(a)anthracene 330 (MDL) 1.00E+05

Benzo(b)fluoranthene 1100 1.00E+05

Benzo(k)fluoranthene 1100 1.00E+06

Benzo(g,h,I)perylene 50000 9.10E+06

Benzo(a)pyrene 330 (MDL) 1.00E+04

Benzoic acid 2700 1.00E+09

Chrysene 600 1.00E+06

Dibenzofuran 6200 NA

Fluoranthene 50000 1.80E+08

Fluorene 50000 1.30E+08

Indeno(1,2,3-cd)pyrene 3200 1.00E+05

Phenanthrene 50000 8.00E+06

Pyrene 50000 1.10E+08

SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 DUP-3

36950 36950 36950 36950 36950 36950 36950 95% UCL= 95% LCL=

n Mean t s √n mean+t(s/√n) mean-t(s/√n)

275 560 1800 250 395 180 175 22 265.45 1.72 365.14 4.69 399.4 131.6

1100 2300 3000 530 810 130 190 22 541.48 1.72 739.27 4.69 812.6 * 270.4

1800 3200 4000 610 1200 170 210 22 701.93 1.72 1029.60 4.69 1079.5 324.4

160 370 490 240 480 60 85 22 197.05 1.72 134.81 4.69 246.5 147.6

340 470 480 250 440 180 175 22 230.32 1.72 119.93 4.69 274.3 186.3

1000 1800 2200 450 820 100 140 22 451.18 1.72 556.47 4.69 655.2 * 247.1 *

6700 800 800 800 800 800 800 22 1070.45 1.72 1257.42 4.69 1531.6 609.4

1200 2100 2700 560 1000 150 200 22 540.36 1.72 675.15 4.69 787.9 * 292.8

275 245 480 250 395 180 175 22 218.27 1.72 93.68 4.69 252.6 183.9

2200 4600 7100 1100 1600 240 360 22 1083.00 1.72 1686.26 4.69 1701.4 464.6

275 245 770 250 395 180 175 22 249.32 1.72 132.94 4.69 298.1 200.6

400 580 650 150 460 180 175 22 261.73 1.72 159.34 4.69 320.2 203.3

1400 2700 6900 660 1100 180 230 22 856.36 1.72 1479.55 4.69 1398.9 313.8

2000 4100 5700 940 1400 210 310 22 1028.45 1.72 1421.25 4.69 1549.6 507.3

NOTES:

1.  The only LCL that exceeds the TAGM standards is that for benzo(a)pyrene.  The standard is very low when

        compared to other SVOCs.  The MDEQ DCC for industrial sites is significantly higher and more

        representative.

2.  UCL exceed TAGM for benzo(a)anthracene, benzo(a) pyrene, and chrysene.  Similarly, no UCLs exceed

        the MDEQ DCC.

3.  The only statistical mean to exceed the TAGM standard was benzo(a) pyrene.

4.  The EMCON SVOC data from 10/99 was not used in the evaluation since the detection limits provided by

        the lab exceeded the TAGM guidance values even for non-detects.  Based on the elevated detection limits

        the data was considered unreliable to be included for statistical evaluation.

5.  The data presented was provided by ARCADIS and specific to Source Area B only.
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TAGM (ug/kg) MDEQ (ug/kg) Blind dup #1 PL5-10 PL5-11 PL5-12 Pl5-14 Pl5-15 PL5-17 PL5-1A PL5-22 PL5-26

1,2,4-Trimethylbenzene NA 1100000 13000 12 0.55 0.55 0.55 0.55 1.2 0.5 0.5 0.65

1,3,5-Trimethylbenzene NA 94000 1900 4.9 0.55 0.55 0.55 0.55 0.55 0.5 0.5 0.65

Benzene 60 400000 240 0.6 0.55 0.55 0.55 0.55 0.55 0.5 0.5 0.65

Ethylbenzene 5500 140000 570 0.6 0.55 2.1 0.55 0.55 0.55 0.5 0.5 0.65

Isopropylbenzene NA 390000 240 0.6 0.55 0.55 0.55 0.55 0.55 0.5 0.5 0.65

m-Xylene 1200 150000 2600 1.6 0.55 0.55 1.4 0.55 1.3 1.5 0.5 1.5

Naphthalene 13000 80000000 20000 420 25 440 395 410 400 405 165 8.3

Naphthalene 13000 80000000 14000 50 450 25 11 8.7 9.4 6.6 7.2 165

n-Butylbenzene NA 10000000 15000 20 0.55 0.55 0.55 0.55 0.55 1.6 0.5 0.65

n-Propylbenzene 14000 10000000 240 0.6 3.8 3.8 0.55 0.55 0.55 0.5 0.5 0.65

o-Xylene 1200 150000 240 0.6 0.55 0.55 0.55 0.55 0.55 0.5 0.5 0.65

p-Isopropyltoluene NA NA 240 0.6 0.55 0.55 0.55 0.55 0.55 0.5 0.5 0.65

p-Xylene 1200 150000 240 0.6 0.55 0.55 0.55 0.55 0.55 0.5 0.5 0.65

sec-Butylbenzene NA 10000000 7600 0.6 0.55 0.55 0.55 0.55 0.55 0.5 0.5 0.65

tert-Butylbenzene NA 10000000 240 0.6 0.55 0.55 0.55 0.55 0.55 0.5 0.5 0.65

Toluene 1500 250000 240 0.6 0.55 0.55 0.55 0.55 0.55 0.5 0.5 0.65

Total Xylenes 1200 150000 2600 1.6 1.1 1.1 1.4 1.15 2.4 1.5 1.05 1.5

TAGM (ug/kg) MDEQ (ug/kg) n Mean t s √n UCL LCL

1,2,4-Trimethylbenzene NA 1100000 29 2567.58 1.73 9640.2 5.39 5664.5 -529.4

1,3,5-Trimethylbenzene NA 94000 29 327.30 1.73 666.9 5.39 541.6 113.1

Benzene 60 400000 29 106.84 1.73 301.9 5.39 203.8 9.9

Ethylbenzene 5500 140000 29 152.65 1.73 367.5 5.39 270.7 34.6

Isopropylbenzene NA 390000 29 122.53 1.73 338.3 5.39 231.2 13.8

m-Xylene 1200 150000 29 423.59 1.73 1278.5 5.39 834.3 12.9

Naphthalene 13000 80000000 29 2116.15 1.73 4740.4 5.39 3639.0 593.3

Naphthalene 13000 80000000 19 7403.68 1.73 22902.5 4.36 16493.4 -1686.1

n-Butylbenzene NA 10000000 29 2547.88 1.73 6938.9 5.39 4777.0 318.7

n-Propylbenzene 14000 10000000 29 156.98 1.73 352.1 5.39 270.1 43.9

o-Xylene 1200 150000 29 62.91 1.73 110.6 5.39 98.5 27.4

p-Isopropyltoluene NA NA 29 41.56 1.73 54.5 5.39 59.1 24.0

p-Xylene 1200 150000 19 27.28 1.73 61.3 4.36 51.6 2.9

sec-Butylbenzene NA 10000000 29 1109.89 1.73 2913.9 5.39 2046.0 173.8

tert-Butylbenzene NA 10000000 29 56.26 1.73 95.0 5.39 86.8 25.7

Toluene 1500 250000 29 64.27 1.73 99.6 5.39 96.3 32.3

Total Xylenes 1200 150000 29 437.74 1.73 1285.3 5.39 850.7 24.8

��������������

Confidential under FOIA
Alex Rothchild

LFR
Sep 30, 2009 08:43

Confidential under FOIA
Alex Rothchild

LFR
Sep 30, 2009 08:43

Confid
entia

l u
nder F

OIA

Alex R
othch

ild

LFR

Sep 30, 2
009 08:43



���������	
	����	�
	��
�	�

�	������������
�
���

��������	���	�����	��
	����	�����
���
�
��
�������������

�	�����������

Page 2 of 3

TAGM (ug/kg) MDEQ (ug/kg)

1,2,4-Trimethylbenzene NA 1100000

1,3,5-Trimethylbenzene NA 94000

Benzene 60 400000

Ethylbenzene 5500 140000

Isopropylbenzene NA 390000

m-Xylene 1200 150000

Naphthalene 13000 80000000

Naphthalene 13000 80000000

n-Butylbenzene NA 10000000

n-Propylbenzene 14000 10000000

o-Xylene 1200 150000

p-Isopropyltoluene NA NA

p-Xylene 1200 150000

sec-Butylbenzene NA 10000000

tert-Butylbenzene NA 10000000

Toluene 1500 250000

Total Xylenes 1200 150000

PL5-28 PL5-2A PL5-30 PL5-31 PL5-3A PL5-5A PL5-6 PL5-8 PL5-9 P5-14A P5-17A

2 51000 4.2 2300 11 2500 20 3100 1400 62.5 67.5

0.6 2800 2.4 1600 0.495 420 4.5 790 660 62.5 67.5

0.6 140 0.65 25 0.495 1600 0.55 48 24 62.5 67.5

1.8 1900 2 74 0.495 340 1.5 48 24 62.5 67.5

0.6 1800 0.65 140 0.495 280 0.55 48 24 62.5 67.5

0.6 6500 3.6 350 1.7 1200 3.8 310 230 62.5 67.5

4600 17000 14 1950 365 4000 430 390 4000 375 67.5

310 16000 375 3600 12 1500 240 3900 100000

0.6 32000 6.4 3100 33 3700 20 16000 2800 62.5 67.5

0.6 1700 0.65 90 4 760 5.6 48 24 62.5 67.5

0.6 140 1.8 25 0.495 370 2.4 48 24 62.5 67.5

0.6 140 0.65 25 0.495 34 0.55 48 24 62.5 67.5

0.6 140 0.65 25 0.495 34 0.55 48 24

0.6 13000 2.3 1200 0.495 2100 4.4 6300 960 62.5 67.5

0.6 140 0.65 25 2.2 34 0.55 48 24 62.5 67.5

0.6 140 3.8 76 0.495 230 0.55 48 24 144 67.5

1.2 6500 5.4 350 1.7 1500 6.3 310 230 62.5 67.5
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TAGM (ug/kg) MDEQ (ug/kg)

1,2,4-Trimethylbenzene NA 1100000

1,3,5-Trimethylbenzene NA 94000

Benzene 60 400000

Ethylbenzene 5500 140000

Isopropylbenzene NA 390000

m-Xylene 1200 150000

Naphthalene 13000 80000000

Naphthalene 13000 80000000

n-Butylbenzene NA 10000000

n-Propylbenzene 14000 10000000

o-Xylene 1200 150000

p-Isopropyltoluene NA NA

p-Xylene 1200 150000

sec-Butylbenzene NA 10000000

tert-Butylbenzene NA 10000000

Toluene 1500 250000

Total Xylenes 1200 150000

P5-97A Dupe of P5-17A P5-20A P5-22A P5-9A P5-11A P5-1B P5-2A P5-4C

70 60 70 64 62.5 369 135 145

70 60 70 64 62.5 182 211 455

70 60 70 64 62.5 47 55.5 455

70 60 70 64 62.5 194 353 455

70 60 70 64 62.5 47 55.5 455

70 60 70 64 62.5 108 55.5 455

70 540 70 3190 794 334 55.5 455

70 60 70 171 62.5 129 55.5 455

70 60 70 64 140 246 717 171

70 60 70 64 62.5 0.102 55.5 455

70 60 70 64 62.5 47 55.5 128

70 60 70 64 62.5 47 55.5 455

70 60 70 64 62.5 47 153 455

70 60 70 64 62.5 47 55.5 455

70 60 70 64 62.5 210 55.5 455

NOTES:

1 All LCLs were below TAGM.

2 All means were below TAGM with the exception of Benzene.

3 UCLs for benzene and naphthalene exceeded TAGM.

4 When compared to MDEQ Industrial DCC, there were

no exceedances.

95% UCL='mean+t(s/√n)

95% LCL='mean-t(s/√n)
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TAGM (mg/kg) MDEQ (mg/kg) Blind dup #1 PL5-10 PL5-11 PL5-12 PL5-14 PL5-15 PL5-17 PL5-1A PL5-22 PL5-26 PL5-28

Acenaphthene 50000 810000000 18000 420 450 440 395 410 400 405 165 165 4600

Anthracene 50000 1000000000 22000 1000 450 440 395 410 400 890 165 165 4600

Benzo(a)anthracene 224 or MDL 210000 21000 5100 450 440 395 410 1000 1700 165 165 10000

Benzo(a)pyrene 61 or MDL 21000 16000 4900 450 440 395 410 400 1000 165 165 4600

Benzo(b)fluoranthene 1100 210000 27000 8600 450 440 395 410 400 1000 165 165 4600

Benzo(ghi)perylene 50000 16000000 4200 1400 450 440 395 410 400 405 165 165 4600

Benzo(k)fluoranthene 1100 2100000 4200 420 450 440 395 410 400 405 165 165 4600

Chrysene 400 21000000 14000 5200 450 440 395 410 1100 1200 165 165 4600

Dibenzo(a,h)anthracene 14 or MDL 21000 4200 420 450 440 395 410 400 405 165 165 4600

Fluoranthene 50000 540000000 49000 7500 450 440 395 410 2800 3600 165 165 23000

Fluorene 50000 540000000 20000 420 450 440 395 410 400 405 165 165 4600

Indeno(1,2,3-cd)pyrene 3200 210000 4200 1600 450 440 395 410 400 405 165 165 4600

Phenanthrene 50000 16000000 72000 2700 450 440 395 410 2200 4300 165 165 14000

Pyrene 50000 340000000 49000 10000 450 440 395 410 2100 3500 165 165 17000

95% UCL= 95% LCL=

TAGM (mg/kg) MDEQ (mg/kg) n Mean t s √n mean+t(s/√n) mean-t(s/√n)

Acenaphthene 50000 810000000 29 5036.38 1.7 12725.0 5.39 9053.4 1019.3

Anthracene 50000 1000000000 29 6814.66 1.7 19002.4 5.39 12813.4 815.9

Benzo(a)anthracene 224 or MDL 210000 29 7322.79 1.7 17468.8 5.39 12837.4 1808.2

Benzo(a)pyrene 61 or MDL 21000 29 5820.07 1.7 13854.4 5.39 10193.7 1446.5

Benzo(b)fluoranthene 1100 210000 29 8813.79 1.7 23422.1 5.39 16207.7 1419.9

Benzo(ghi)perylene 50000 16000000 29 2028.86 1.7 3818.5 5.39 3234.3 823.4

Benzo(k)fluoranthene 1100 2100000 29 2371.69 1.7 4623.6 5.39 3831.3 912.1

Chrysene 400 21000000 29 6131.72 1.7 15685.2 5.39 11083.3 1180.2

Dibenzo(a,h)anthracene 14 or MDL 21000 29 1113.28 1.7 1437.6 5.39 1567.1 659.5

Fluoranthene 50000 540000000 29 14118.79 1.7 35698.5 5.39 25388.2 2849.4

Fluorene 50000 540000000 29 5735.00 1.7 14079.5 5.39 10179.6 1290.4

Indeno(1,2,3-cd)pyrene 3200 210000 29 2182.76 1.7 4355.6 5.39 3557.7 807.8

Phenanthrene 50000 16000000 29 20927.59 1.7 53622.8 5.39 37855.3 3999.8

Pyrene 50000 340000000 29 13314.66 1.7 32270.1 5.39 23501.7 3127.6
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TAGM (mg/kg) MDEQ (mg/kg)

Acenaphthene 50000 810000000

Anthracene 50000 1000000000

Benzo(a)anthracene 224 or MDL 210000

Benzo(a)pyrene 61 or MDL 21000

Benzo(b)fluoranthene 1100 210000

Benzo(ghi)perylene 50000 16000000

Benzo(k)fluoranthene 1100 2100000

Chrysene 400 21000000

Dibenzo(a,h)anthracene 14 or MDL 21000

Fluoranthene 50000 540000000

Fluorene 50000 540000000

Indeno(1,2,3-cd)pyrene 3200 210000

Phenanthrene 50000 16000000

Pyrene 50000 340000000

PL5-2A PL5-30 PL5-31 PL5-3A PL5-5A PL5-6 PL5-8 PL5-9 P5-14A P5-17A

P5-97A Dupe 

of P5-17A

22000 375 1950 365 2300 430 860 63000 2250 2150 2155

28000 375 1950 365 380 2900 2800 98000 2250 2150 2155

31000 375 1950 365 380 5800 5800 88000 2250 2150 2155

25000 375 1950 365 380 4400 5500 70000 2250 2150 2155

42000 375 1950 365 380 5600 9200 120000 2250 2150 2155

4350 375 1950 365 380 1500 1900 20000 2250 2150 2155

4350 375 1950 365 380 2100 1000 13000 2250 2150 2155

21000 375 1950 365 380 5600 5500 82000 2250 2150 2155

4350 375 1950 365 380 430 390 3950 2250 2150 2155

69000 375 1950 850 1700 13000 12000 180000 2250 2150 2155

24000 375 1950 365 4200 1800 1000 69000 2250 2150 2155

4350 375 1950 365 380 1700 2100 23000 2250 2150 2155

84000 375 1950 365 9300 11000 7400 250000 2250 2150 2155

69000 375 4200 880 1300 12000 9200 160000 6980 2150 2155

NOTES:

1 LCLs for benzo(a)anthracene, benzo(a)pyrene, and dibenzo(a,h)anthracene exceed TAGM.

Detection limits exceeded TAGM to start.

2 Means for above plus benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene exceed TAGM.

Detection limits exceeded TAGM guidance values in many cases.

3 UCLs for above plus indeno(1,2,3-c,d)pyrene exceed TAGM.

Detection limits exceeded TAGM guidance values in many cases.

4 When compared to MDEQ Industrial DCC, there were no exceedances.
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TAGM (mg/kg) MDEQ (mg/kg)

Acenaphthene 50000 810000000

Anthracene 50000 1000000000

Benzo(a)anthracene 224 or MDL 210000

Benzo(a)pyrene 61 or MDL 21000

Benzo(b)fluoranthene 1100 210000

Benzo(ghi)perylene 50000 16000000

Benzo(k)fluoranthene 1100 2100000

Chrysene 400 21000000

Dibenzo(a,h)anthracene 14 or MDL 21000

Fluoranthene 50000 540000000

Fluorene 50000 540000000

Indeno(1,2,3-cd)pyrene 3200 210000

Phenanthrene 50000 16000000

Pyrene 50000 340000000

P5-20A P5-22A P5-9A P5-11A P5-1B P5-2A P5-4C

230 220 21100 245 185 205 185

230 220 22900 245 185 1420 185

230 220 27000 245 731 2700 185

230 220 21300 245 662 2490 185

230 220 22000 245 600 2070 185

230 220 6430 245 185 937 185

230 220 22400 245 664 2710 185

230 220 21900 245 770 2420 185

230 220 220 245 185 205 185

230 220 30800 245 1400 3010 185

230 220 26500 245 440 1400 185

230 220 7200 245 185 1030 185

230 220 134000 245 1370 2480 185

720 220 28500 245 1380 3010 185
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Page 1 of 2

TAGM Blind dup #2 PL5-10 PL5-11 PL5-12 Pl5-14 PL5-15 PL5-1A PL5-2A PL5-3A PL5-5A PL5-6 PL5-8

Aroclor 1016 10 0.01 0.0105 0.011 0.011 0.01 0.0105 0.0105 0.055 0.009 0.0095 0.0105 0.01

Aroclor 1221 10 0.01 0.0105 0.011 0.011 0.01 0.0105 0.0105 0.055 0.009 0.0095 0.0105 0.01

Aroclor 1232 10 0.01 0.0105 0.011 0.011 0.01 0.0105 0.0105 0.055 0.009 0.0095 0.0105 0.01

Aroclor 1242 10 0.01 0.0105 0.011 0.011 0.01 0.0105 0.0105 0.055 0.009 0.0095 0.0105 0.01

Aroclor 1248 10 0.01 0.0105 0.011 0.011 0.01 0.0105 0.056 0.055 0.009 0.0095 0.0105 0.01

Aroclor 1254 10 0.038 0.0105 0.011 0.011 0.01 0.0105 0.048 1.3 0.077 0.0095 0.023 0.1

Aroclor 1260 10 0.026 0.025 0.011 0.011 0.01 0.0105 0.0105 0.055 0.009 0.2 0.0105 0.01

Total PCBS 10 0.064 0.0105 0.011 0.011 0.02 0.021 0.104 1.3 0.077 0.2 0.023 0.1

95% UCL= 95% LCL=

���� n Mean t s √n mean+t(s/√n) mean-t(s/√n)

�������	
�
� 
� 22 0.06 1.72 0.09 4.69 0.09 0.02

�������	



 
� 22 0.06 1.72 0.09 4.69 0.09 0.02

�������	

�
 
� 22 0.06 1.72 0.09 4.69 0.09 0.02

�������	

�
 
� 22 0.06 1.72 0.09 4.69 0.09 0.02

�������	

�� 
� 22 0.06 1.72 0.09 4.69 0.09 0.03

�������	

�� 
� 22 0.12 1.72 0.28 4.69 0.23 0.02

�������	

�� 
� 22 0.07 1.72 0.09 4.69 0.10 0.03

�����	���� 
� 22 0.15 1.72 0.27 4.69 0.25 0.05
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Page 2 of 2

TAGM

Aroclor 1016 10

Aroclor 1221 10

Aroclor 1232 10

Aroclor 1242 10

Aroclor 1248 10

Aroclor 1254 10

Aroclor 1260 10

Total PCBS 10

PL5-9 P5-2A P5-10A

P5-98A 

Dupe of P5-

10A P5-14A P5-20A B-6 A B-11 A B-16 A B-19 A

0.1 0.0085 0.01 0.01 0.01 0.01 0.235 0.24 0.235 0.235

0.1 0.0085 0.01 0.01 0.01 0.01 0.235 0.24 0.235 0.235

0.1 0.0085 0.01 0.01 0.01 0.01 0.235 0.24 0.235 0.235

0.1 0.0085 0.01 0.01 0.01 0.01 0.235 0.24 0.235 0.235

0.1 0.0085 0.01 0.01 0.01 0.01 0.235 0.24 0.235 0.235

0.1 0.0085 0.01 0.01 0.01 0.01 0.235 0.24 0.235 0.235

0.1 0.0085 0.01 0.01 0.01 0.01 0.235 0.24 0.235 0.235

0.2 0.078 0.01 0.01 0.01 0.01 0.235 0.24 0.235 0.235
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95% UCL= 95% LCL=

TAGM MDEQ n Mean t s √n mean+t(s/√n) mean-t(s/√n)

������� ��
 100 17 5.21 1.75 3.09 4.12 6.5 3.9

������ ��� 320000 17 165.08 1.75 89.28 4.12 203.0 127.2

������� 
 ���� 17 0.36 1.75 0.14 4.12 0.4 0.3

� �!���� 
� 1000000 17 18.69 1.75 9.01 4.12 22.5 14.9

���� 
�� ��� 17 14.86 1.75 10.81 4.12 19.4 10.3

"�����# ��
 
��� 17 0.22 1.75 0.25 4.12 0.3 0.1

$������� � ����� 17 1.73 1.75 0.51 4.12 2.0 1.5

$��%�� 17 0.62 1.75 0.04 4.12 0.6 0.6

Notes:

1.  LCL, mean, and UCL for chromium are above TAGM of 10.  Elevated readings may be considered as

      background for industrial area.  Values well below MDEQ.

2.  Mean and UCL for mercury above TAGM.  Most likely due to higher detection limits.  LCL at TAGM.
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DRAWING 1

SITE LOCATION MAP
GENERAL MOTORS CORPORATION

TONAWANDA ENGINE PLANT

17177-50(001)GN-NF001 APR 24/2001

SITE

SCALE: 1:24,000 
TOPOGRAPHIC, 7.5 MINUTES SERIES 1965
TONAWANDA WEST QUADRANGLE, NY
UNITED STATES GEOLOGIC SURVEY
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