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August 6, 2004 Reference No. 19867

Mr. Michael J. Hinton, P.E.

Division of Environmental Remediation, Region 9

New York State Department of Environmental Conservation
270 Michigan Avenue

Buffalo, New York 14203-2999

Dear Mr. Hinton: AN & 6 ann
Re:  Vanadium Corporation of America NYSDEC REG g
Niagara Falls, New York D:JFO'L .
NI 0 ¢ d I ‘..UNREL

This letter report presents the data generated by Conestoga-Rovers & Associates (CRA) during
the Phase I Investigation at the Vanadium Corporation of America Site (Site) in Niagara Falls,
New York.

1.0 INTRODUCTION

The New York State Department of Environmental Conservation (NYSDEC) has designated the
New York Power Authority and Niagara Mohawk Power Corporation parcel of the Site as
Operable Unit 3 (OU3). The scope of work for conducting a Remedial Investigation/Feasibility
Study (RI/FS) for OU3 is outlined in the Order on Consent.

As presented in the Order on Consent, the work to be performed is being done in a phased
manner. The Phase I Work Plan (Work Plan) dated September 27, 2002 was prepared to meet
the requirements of Phase I - Additional Data Collection. This letter report presents the data
generated thus far during the Phase I investigation of OU3.

2.0 INVESTIGATION DESCRIPTION

This section provides a description of the field work performed on OU3, and is broken down
into individual tasks as outlined in the Work Plan.

2.1 Shallow Monitoring Well Inventory, Survey, and Water Levels

An inventory of all existing shallow monitoring wells in the vicinity of the Site was completed
during a Site visit on January 9, 2003. At that time, a total of 14 wells were located and
inspected. Seven monitoring wells, including MW3R-88, WT-107-92, MW-101A, MW-101B,
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BW1-86-UC, BW5-86-US, and BW6-86-UC no longer exist in the field. No repairs were required
to any of the existing wells. A well inspection log was completed for each well, and the logs are
presented as Attachment A. A round of hydraulic water levels was taken on January 9, 2003,
and is presented in Table 2.1.

2.2 Test Pit Excavations

A total of 32 test pits were completed on July 30 and 31, and August 1, 18, and 19, 2003. The
purpose of the test pits was to further delineate the extent of buried slag at the Site, particularly
in the northemn portion of OU3 and east of the capped area. From these test pits, the
approximate limit of slag material was further delineated. The locations of the test pits were
surveyed. The test pit locations and the revised extent of the slag material are presented on
Figure 2.1. Test pit logs are presented as Attachment B.

The slag limits were not delineated to the north of TP-13. Slag was identified at TP-13; however,
the test trench was not continued beyond the edge of the densely vegetated marshy area. The
slag limits were also not identified to the north of the ditch near TP-15 through TP-18. The
property north of the ditch is currently fenced and is used as a paved parking lot for storing
new automobiles.

During the test pit excavation at TP-20, a dark, metallic looking material was encountered in
addition to the gray white slag material. A sample of this metallic material was collected and
analyzed for Target Compound List (TAL) inorganics and hexavalent chromium. The analytical
data for this sample is presented in Table 2.2 and is discussed in Section 3.2.

2.3 Boreholes and Subsurface Soil Sampling and Analysis

A total of 15 boreholes (MW-1 to MW-11, MW-13 to MW-15, and BH-12) were advanced on
July 22 to 25, 28, 29, and August 20, 2003. All boreholes were completed using a 4 1/4-inch
hollow-stem auger (HSA). The purpose of the soil borings was to gather information to be used
to:

e determine the distribution and thickness of the slag material at the Site;
o determine the thickness of the existing cap material, where present;
o determine the topography of the subsurface silt layer; and

e determine where the slag material is saturated.

All drilling techniques and decontamination procedures were conducted in accordance with the
Work Plan. A total of 14 of the 15 boreholes were completed as shallow monitoring wells. The
locations of the monitoring wells and boreholes are presented on Figure 2.2.
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At each borehole location, subsurface soil samples were collected from two depths; the slag/fill
material, where present, and the underlying native silt unit. At BH-12 and MW-18, both
samples were collected from the slag/fill layer. No slag/fill material was observed at MW-15,
MW-16, and MW-17. At these locations, the samples were taken from the native clay material at
two different depths. All drill cuttings were collected and placed in 55-gallon drums for storage
until proper waste disposal.

All subsurface soil samples were analyzed for pH, TAL inorganics, and hexavalent chromium.
Table 2.2 presents the analytical data obtained from the subsurface soil sampling. An analysis
of the data follows in Section 3.7.

2.4 Monitoring Well Installation

A total of 14 shallow groundwater monitoring wells were installed in the soil borings discussed
above. The depths of the monitoring wells range from 10 to 24 feet below ground surface (bgs).
The monitoring well stratigraphic logs are presented as Attachment C. All monitoring wells
were installed and developed in accordance with the Work Plan.

Monitoring well construction details are summarized in Table 2.3.

2.5 Hydraulic Water Level Measurements

Three rounds of hydraulic water level measurements have been completed to date. The three
rounds were completed on August 13, 2003, September 30, 2003, and December 19, 2003,
respectively. The water level data are presented in Table 2.1. The groundwater contours for
each of the three rounds are shown on Figures 2.3 to 2.5.

The contours presented of Figures 2.3 to 2.5 suggest that within OU3, the shallow groundwater
appears to flow radially from the area around the large pond and the portion of the mound east
of the pond. The data indicate relatively high fluctuations in water levels at several of the
monitoring well locations. The greatest variability in water levels were observed at wells
MW-17 (9.34 feet), MW-106A (7.45 feet), MW-103A (7.40 feet), MW-15 (7.37 feet) and MW-106B
(7.25 feet). These wells are located at the southern end of the Site. The wells with the least
variability are MW-20 (0.4 feet), MW-23 (0.81 feet), and MW-21 (0.95 feet). MW-21 is located
on top of the mounded area, whereas MW-20 and MW-21 are located in the uncovered slag area
west of the mound.

Although there is considerable variability in the water levels measured at some of the wells, the
overall groundwater contour distribution over the three sampling rounds is relatively
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consistent with an overall shallow groundwater flow direction from the northwest towards the
southeast with a groundwater mound in the vicinity of the pond.

2.6 Shallow Groundwater Sampling and Analysis

Following installation, all new wells were developed with a centrifugal pump using
development protocols as outlined in the Work Plan. All wells were developed until two
consecutive and consistent readings of temperature, pH, and conductivity were obtained and
the turbidity was less than 50 NTUs, where possible. At locations MW-18, MW-21, and MW-28,
the well recharge was insufficient to conduct the well development as previously described. At
these locations, the wells were pumped to dryness on 3 consecutive days. All development
water was collected and stored in drums until proper waste disposal.

Two rounds of groundwater samples were collected using low flow purging and sampling
protocols as outlined in the Work Plan. The first round was completed on August 15, 18, 20, 25,
and 28,2003. The second round was completed on October 1, 3, 6, 7, and 22, 2003.

All groundwater samples were analyzed for pH, TAL inorganics, and hexavalent chromium.
Additionally, a total of seven groundwater samples were field filtered using in-line filters and
analyzed for dissolved TAL inorganics and hexavalent chromium. The groundwater analytical
data are presented in Table 2.4 and discussed in Section 3.5.

2.7 Surface Soil Sampling and Analysis

A total of 31 surface soil samples, S5-10 to SS-40, were collected on July 18, 21, and 22, 2003. The
samples were collected from 0 to 2 inches bgs using a stainless steel spoon and bowl. All
surface soil sampling and decontamination was conducted in accordance with the Work Plan.
The sample locations are shown on Figure 2.6.

All surface soil samples were analyzed for pH, TAL inorganics, and hexavalent chromium. The
analytical data generated from this sampling event are presented in Table 2.5. An analysis of
the data is presented in the Section 3.1.

2.8 Surface Water and Sediment Sampling and Analysis

A total of four rounds of surface water sampling and one round of sediment sampling were
completed. All surface water and sediment sampling and decontamination was conducted in
accordance with the Work Plan.

The first round of surface water sampling and the one sediment sampling round were
completed on August 14 and 21, 2003. During this sampling round, a total of 10 surface water
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samples and 16 sediment samples were collected. Six surface water locations from the Work
Plan were not sampled as they were dry (SW-8, SW-9, SW-10, SW-16, SW-17, and SW-18).
Additionally, no surface water or sediment sample was collected from location SW-12 as this
area was inaccessible by field personnel during the summer. The area surrounding location
SW-12 was densely vegetated with tall reeds during the summer, and was too swampy to reach
on foot.

During the second round of surface water sampling conducted on October 7, 2003, a total of
9 surface water samples were collected. Seven locations were not sampled as they were dry
(SW-8, SW-9, SW-10, SW-16, SW-17, SW-18, and SW-22). The location for SW-12 was still
inaccessible by field personnel during this sampling round.

During the third round of surface water sampling conducted on December 17, 2003, a total of 15
surface water samples were collected. Two locations, SW-8 and SW-10, were not sampled as
they were dry. A surface water sample was collected from SW-12 during this sampling round.

During the fourth round of surface water sampling conducted on May 12, 2004, a total of 15
surface water samples were collected. Two locations, SW-8 and SW-10, were not sampled as
they were dry. Additionally, a sediment sample was collected at SW-12. Sediment samples
were also collected at SW-8, SW-9, SW-16, and SW-17, as the pH was not collected during the
initial sediment sampling round.

Surface water samples and sediment samples were analyzed for pH, TAL inorganics, and
hexavalent chromium. Due to a field oversight, pH was not measured for surface water
samples collected in August and December 2003 and sediment samples from SW-8, SW-9,
SW-16, and SW-17. All sediment samples were analyzed for TAL inorganics and hexavalent
chromium. A complete round of surface water pH measurements was completed on April 7,
2004. Readings were not obtained at three locations, SW-8, SW-10, and SW-22, as they were

dry.

The surface water and sediment sampling locations are shown on Figure 2.7, and the analytical
data are presented in Tables 2.6 and 2.7. An analysis of the data follows in Sections 3.3 and 3.4.

2.9 Soil Cover Material Sampling and Analysis

A soil cover currently overlays the slag material on the eastern side of the Site. One of the tasks
as outlined in the Work Plan was to collect samples from the soil cover material and analyze the
samples for physical soil parameters to determine if the existing cover could be used either by
itself or as a part of a final cap design.
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A total of three samples were collected from the cap material on Site. The samples were
collected from approximately 2 to 10 inches bgs at locations MW-21, MW-23, and MW-24. It
was decided in the field that the Shelby tube method of collection would not be effective due to
the shallow nature of the cap material. The three samples were collected in 5-gallon plastic
containers. An excavator was used to scrape away the top vegetated layer, and then fill the
5-gallon containers with cap material. All samples were analyzed for particle size distribution,
liquid limit, plastic limit, plasticity index, and hydraulic conductivity.  The results are
summarized in Table 2.9. The laboratory report containing all analyses performed is included
as Attachment D.

210 Community Air Monitoring

A community air monitoring plan in accordance with the Work Plan and New York State
Department of Health protocols was implemented at the Site during ground intrusive activities.

The ground intrusive activities included advancement of boreholes, installation of monitoring
wells, and the test pit program. There were no exceedances of the maximum allowable 1-hour
average PM-10 concentration of 150 pg/m?3 during any of the drilling activities.

During the test pit program, the 1-hour average PM-10 concentration (Time Weighted Average)
was not recorded due to frequent relocation of the excavator. The real-time PM-10
concentration was recorded approximately every hour during test pit. Tables2.10 and 2.11
provide a summary of the data collected during the community air monitoring program. As
shown in these tables, the TWA and PM-10 concentrations did not exceed 150 pg/m?.

2.11 Topographic/Property Survey

A topographic/property survey was completed between May 6 and June 30, 2004, and is
presented on Figure2.8. This survey will provide the topographic contouring required to
generate geologic cross-sections across the Site and define surface water drainage patterns for
the Remedial Investigation Report. The cross-sections will be used to further evaluate the slag
and cap material depths across the Site, as well as the shallow groundwater flow patterns.

3.0 DATA ANALYSIS

The following sections provide an evaluation of the results obtained from the surface soil,
subsurface soil, surface water, sediment, and groundwater sampling programs. The Analytical
Data Assessment and Validation Report is included as Attachment E.
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3.1 Surface Soil Data

The surface soil data were compared to the Recommended Soil Cleanup Objectives (RSCOs) as
presented in NYSDEC Technical and Administrative Guidance Memorandum (TAGM) 4046
dated January 1994. In general, beryllium, chromium (total), copper, iron, mercury, nickel,
selenium, vanadium, and zinc were detected at concentrations above the RSCOs in surface soils.
Elevated hexavalent chromium and pH values were also detected in surface soils. A summary
of concentrations of these parameters in the surface soil samples is presented in the table below
and the analytical results for chromium (total), chromium (hexavalent), copper, nickel,
selenium, zinc, and pH are presented on Figure 2.9.

Number of  Number of Location of
Parameter TAGM Samples  Exceedances Range of Detects Highest Concentration
(mglkg) (mglkg)
Beryllium 0.16 31 27 0.186 - 0.868 55-21
Chromium (total) 50 31 21 15.4 - 10,300 S5-23
Chromium (hex.) NSt 31 NA? 1.4-16 S5-23
Cobalt 30 31 4 3.79-34.1 55-23
Copper 25 31 20 17.8 - 462 55-40
Iron 2,000 31 31 7,630 - 29,300 55-21
Mercury 0.1 31 8 0.0115-0.784 S5-38
Nickel 13 31 31 13.8-1,570 55-31
Selenium 2 31 14 0.950 - 26.3 55-15
Vanadium 150 31 4 17.1-263 55-20
Zinc 20 31 31 80.2-515 S5-13
pH NS 31 NA 6.5-8.8 55-27

In general, the highest concentrations of total and hexavalent chromium, copper, nickel, and
selenium in the surface soils were detected in the areas of exposed slag (S5-15, S5-16, S5-20,
SS-22, §5-23, SS-27, SS-30, SS-31, and SS-40). Lower concentrations were generally detected in
areas where the slag is covered by common fill or topsoil.

3.2 Subsurface Soil Data

The subsurface soil data were compared to the RSCOs as presented in NYSDEC TAGM 4046
dated January 1994. For evaluation purposes, the data for the slag/fill samples has been
separated from the data for samples collected from the native soils. The analytical results for

! NS - No Standard
NA - Not Applicable

~
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chromium (total), chromium (hexavalent), copper, nickel, selenium, zinc, and pH are presented

on Figure 2.10.

A summary of the slag/fill material parameter concentrations is presented in the table below.

Parameter

TAGM

(mglkg)
Arsenic 7.5
Beryllium 0.16
Cadmium 1
Chromium (total) 50
Chromium (hex.) NS
Copper 25
Iron 2,000
Nickel 13
Selenium 2
Zinc 20
pH NS

Number of Number of

Samples

16
16
16
16
16
16
16
16
16
16
16

Exceedances

15
12
1
13
NA

Location of

Range of Average Highest
Detects Concentration Concentration
(nglkg) (mglkg) (ft bgs)
3.00-70 10.7 MW-20 (4.5-6)
0.162 - 3.04 1.17 BH-12 (4-6.5)
0.164-3.75 1.61 MW-26 (2-4)
4.90 - 5790 1,544 MW-22 (6-8)
4.9-430 108 MW-21 (8-10)
2.31-354 42 MW-20 (4.5-6)
533 - 65,500 16,808 MW-25 (2-3)
6.21 - 261 50 MW-25 (2-3)
4.01 4.01 MW-17 (0-4)
15.0 - 1160 144 MW-26 (2-4)
8.1-12 10.9 See text below

A pH value of 12 was detected at MW-18 (2 to 4 feet bgs and 12 to 14 feet bgs), MW-19 (0.5 to
2 feet bgs), MW-20 (4.5 to 6 feet bgs), MW-21 (8 to 10 feet bgs), MW-22 (6 to 8 feet bgs), MW-23
(4 to 6 feet bgs), MW-24 (2 to 4 feet bgs), MW-27 (1.5 to 4 feet bgs), and MW-28 (1 to 2 feet bgs).

A summary of the native soil parameter concentrations is presented in the table below.

Number
of

Parameter TAGM  Samples

(mglkg)
Arsenic 7.5 14
Beryllium 0.16 14
Chromium (total) 50 14
Chromium (hex.) NS 14
Copper 25 14
Iron 2,000 14
Nickel 13 14
Selenium 2 14
3 ND - Not Detected

Number

of

Exceedances

2
4

[y

0
0
4
14

13
3

Location of

Range of Average Highest
Detects Concentration Concentration
(mglkg) (mglkg) (ft bgs)
2.95-9.44 5.93 MW-25 (8-10)
0.405-1.18 0.79 MW-27 (7-8)
9.66-30.4 227 MW-28 (7-8)
ND3 ND NA
8.96 - 30.1 21.3 MW-27 (7-8);
MW-20 (8-10)
10,600 - 33,100 25,221 MW-27 (7-8)
9.97-32.8 24.9 MW-27 (7-8)
1.67-6.21 2.62 MW-17 (11-13)
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Number Number Location of
of of Range of Average Highest
Parameter TAGM  Samples  Exceedances Detects Concentration Concentration
(mnglkg) (mglkg) (mglkg) (ft bgs)
Zinc 20 14 14 46.9 - 387 111 MW-26 (10-12)
pH NS 14 NA 74-11 9.0 MW-26 (10-12)

The samples collected from the slag/fill material have elevated concentrations of primarily total
chromium, hexavalent chromium, and pH relative to the underlying native soil. Some of the
slag samples also had elevated concentrations of copper, nickel, and zinc relative to the native
soils.

In addition to the 30 subsurface soil samples described above, the sample collected next to
TP-20 had concentrations above the RSCOs for arsenic, total chromium, copper, iron, nickel,
selenium, and zinc. This material was also observed at BH-12, but only in trace amounts from
2 to 4 feet bgs. The table below shows the parameter concentrations for this sample:

Parameter TAGM Concentration
(mglkg) (mglkg)

Arsenic 7.5 35.8

Beryllium 0.16 0.965

Chromium (total) 50 317

Copper 25 379

Iron 2,000 52,200

Nickel 13 87.8

Selenium 2.0 : 7.27

Zinc 20 258

In summary, parameter concentrations in this sample are generally within the range of
concentrations for the other slag/fill material on Site, with a few minor exceptions. This sample
has the highest concentrations of selenium, arsenic and barium. Arsenic was detected across
the Site in slag/fill material samples, but generally below the RSCO. Three slag/fill samples
(MW-20, MW-25, and BH-12) and two native soil samples (MW-25 and MW-27) had
concentrations of arsenic above the RSCO.

3.3 Sediment Data

The sediment soil data were compared to the NYSDEC Lowest Effect Level (LEL) and Severe
Effect Level (SEL) provided in the document Technical Guidance for Screening Contaminated
Sediments, dated January 1999. This comparison is conservative in that the sediment samples
were collected from ditches which can be dry at certain times of the year. In general, chromium
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(total), copper, manganese, and zinc were detected at concentrations above the LELs and SELs
in sediment samples. Elevated hexavalent chromium and pH values were also detected in
sediments. A summary of these parameter concentrations is presented in the table below and
the analytical results for chromium (total), chromium (hexavalent), copper, nickel, selenium,
zinc, and pH are presented on Figure 2.11.

Lowest Severe Number Number of Number of Location of
Effect  Effect of  Exceedances Exceedances Range of Highest
Parameter Level Level Samples  of LEL of SEL Detects  Concentration

(mglkg) (mglkg) (mglkg)
Antimony 2.0 25.0 22 9 0 0.971-16.9 SW-8
Arsenic 6.0 33.0 22 10 0 4.28-279 SW-11
Cadmium 0.6 9.0 22 5 1 0.0526 -25.3 SW-8
Chromium (total) 26.0 110.0 22 19 10 7.17 -1,840 SW-11
Chromium (hex.) NS NS 22 NA NA 2.3-49 SW-23
Copper 16.0 110.0 22 14 5 2.65-323 SW-9
Iron 20,000 40,000 22 12 3 417 - 42,600 SW-11
Lead 31.0 110.0 22 12 5 8.55-1,710 Sw-8
Manganese 460.0  1100.0 22 14 2 20.4-1,390 SW-8
Mercury 0.15 1.3 22 7 3 0.00865 -2.77 SW-9
Nickel 16.0 50.0 22 14 8 1.63 - 209 SW-11
Silver 1.0 2.2 22 4 2 0.545 -4.79 SW-9
Zinc 120.0 270.0 22 13 6 16.5-2,220 SW-9
pH NS NS 17 NA NA 71-12 SW-13; SW-21

The pH was analyzed for 17 of the 22 samples. Results for pH ranged from 7.1 at SW-9 to 12 at
SW-13 and SW-21.

The highest concentrations of total chromium were detected in the ditch at the north end of the
Site (SW-23), north of and within the large pond in the middle of the Site (SW-20 and SW-22), as
well at the western end of the ditch that runs along the southern portion of the Site adjacent to
the fence line (SW-10 and 11) and across Witmer Road (SW-8 and 9). The highest concentrations
of manganese and zinc were also found at the western end of this ditch and across Witmer Road
(SW-8, SW-9, and SW-11).

Hexavalent chromium was only detected at two locations; SW-22 and SW-23, located north of
the large pond in the centre of the Site. The highest pH values were detected around the large
pond in the middle of the Site (SW-20 and SW-21), the ditch that runs along the fence line at the
north end of the Site (SW-23), south of the slag area (SW-16), and the east end of the ditch
running along the southern portion of the Site (SW-13 and 14).
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3.4 Surface Water Data

The surface water data were compared to the NYSDEC Ambient Water Quality Standards
(AWQS) for Human Consumption of Fish (fresh water) dated June 1998. In general, iron and
thallium were detected at concentrations above the AWQS in the surface water samples.
Elevated concentrations of hexavalent chromium were also detected in surface water. A
summary of the parameter concentrations is presented in the table below and the analytical
results for chromium (total), chromium (hexavalent), and pH are presented on Figure 2.12.

Number of Number of Range of Location of
Parameter AWQS Samples Exceedances Detects Highest
(ing/L) (mglL) Concentration

Chromium (hex.) 0.016 48 21 0.004 - 0.571 SW-14
Iron 0.300 48 25 0.0533 - 151 SW-11
Thallium 0.020 48 8 0.0086 - 0.0936 SW-20
Vanadium 0.190 48 1 0.00334 - 0.231 SW-11
pH 6.5-8.5 37 29 6.16 - 12.41 SW-13

The highest concentration of total chromium was detected at SW-11, located along the ditch at
the southwestern end of the Site. The highest concentrations of hexavalent chromium were
detected in samples collected along the western edge of the identified slag area [e.g., SW-23,
down to the south ditch (SW-13, 14, and 15)].

There is some variability in the surface water data between sampling rounds for individual
locations. For example, at location SW-14 the concentration of hexavalent chromium ranged
from 0.0650 mg/L in December 2003 to 0.571mg/L in October2003.  Similarly, the
concentration of total chromium in the samples from location SW-11 ranged from 0.135 mg/L in
December 2003 to 6.39 mg/L in October 2003. However, there does not appear to be a pattern
of uniformly higher or lower concentrations for the different sampling rounds.

The surface water that flows off the Site to the east would enter Gill Creek, which ultimately

discharges into the Niagara River approximately 2 miles to the south. The surface water that
flows off the Site to the west enters a ditch on the west side of Witmer Road.

3.5 Groundwater Data

The groundwater data were compared to the NYSDEC AWQS for Class GA drinking water
(groundwater), dated June 1998. A summary of the parameter concentrations is presented in
the table below.
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Number of  Number of Range of Location of Highest
Parameter AWQS Samples  Exceedances Detects Concentration
(mg/L) (mg/L)

Chromium (total) 0.05 37 8 0.0839 - 0.655 MW-19
Chromium (diss.) 0.005 14 1 0.106 MW-23
Chromium (hex.) (total) 0.05 37 4 0.0110-0.181 MW-23
Chromium (hex.) (diss.) 0.05 14 1 0.008 - 0.090 MW-23
Iron (total) 0.3 37 29 0.128 - 85.5 MW-19
Iron (diss.) 0.3 14 8 0.495-3.92 MW-104A
Lead (total) 0.025 37 8 0.00539 - 0.379 MW-17
Manganese (total) 0.3 37 17 0.00203 -2.47 MW-17
Manganese (diss.) 0.3 14 4 0.00316 - 0.858 MW-104A
Selenium (total) 0.010 37 27 0.00669 - 0.0739 MW-17
Selenium (diss.) 0.010 14 7 0.00725 - 0.0547 MW-103A
pH 6.5-8.5 47 23 6.65-12.76 MW-21

The analytical results for chromium (total), chromium (hexavalent), iron (total), lead (total),
manganese (total), selenium (total), selenium (dissolved), and pH are presented on Figure 2.13.
The highest concentrations of total chromium and total hexavalent chromium were detected in
the centre of the Site at wells MW-18, MW-19, and MW-23.

3.6 Soil Cover Material Analysis

The soil that covers much of the slag material on OU3 ranges in thickness from approximately
6 inches at MW-18 and MW-21 to approximately 3 feet at MW-23. Based on the four monitoring
wells installed on top of the covered area, the average thickness of the existing soil cover
material is approximately 1.5 feet. Based on the analyses of the soil samples collected of the soil
cover material, the soil generally consists of a clayey silt. The hydraulic conductivity ranged
from 5.77x107cm/sec to 8.72x10®fcm/sec, with an average of approximately
2.46 x 107 cm/sec. This material could be used as a component for a cap in this area.

5.0 REFERENCES

Conestoga-Rovers & Associates, September 27, 2002. "Phasel Work Plan, Operable Unit 3,
Vanadium Corporation of America, Niagara Falls, New York".
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If you have any questions or concerns, please feel free to contact us.
Yours truly,

CONESTOGA-ROVERS & ASSOCIATES

amie Puskas, P. Eng.

CS/jdh/3
Encl.

c.c.  Matthew J. Forcucci (New York State Department of Health) (2 copies)
Director (Division of Environmental Remediation, NYSDEC)
Maura Desmond (Division of Environmental Enforcement)
Dan Johnson (Phelps Dodge Corporation)

Jim Hamula (Gallagher & Kennedy)
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Zinc 20 154 Nickel 13 26.8 Chromium (hex.) | NS | ND (6.6) Nickel s Nozaz.' s Chromium (hex.) | NS 164
oH NS 774 Selenium 2 ND (1.37) Copper 25 25.1 ;elemum 20 1(1}; ) Copper 25 20.2
e o e PROPERTY LINE Zinc 20 84.8 Nickel 13 23.0 nc M i Nickel 13 257
oH NS 874 Selenium 2 ND (0.962) pH S 7.0 Selenium 2 ND (1.19)
Zine 20 80.2 Zinc 20 118
—X x——  FENCE oH NS 7.0 pH NS 724
SS-13 TAGM
SAMPLE ID - ——SAMPLE DATE Chromium (total) | 50 3574
: : RAILROAD o vy : o4 TAGM ghmm(um (hex.) r;§ ND2 (()a;)
- opper 5 .
Chromium (total) | 50 70.5 Chromium (total) | 50 36.1J Nickel 13 234
NYPA NEW YORK POWER AUTHORITY Chromium (hex) | NS | ND(6.7) 4 Chromium (hex.) | NS | ND(4.7) Selenium 2 ND (2.36)
Copper 25 712 Copper 25 18.4 Zine 20 515
Nicke! 13 268 Nickel 13 21.0 pH NS 74
(<] EXISTING MONITORING WELL LOCATION Selenium 2 | Np(13n) Selenium 2 ND (2.40) SOURCE:
Zinc 20 84.8 Zine 20 121
pH NS 674 BH NS 74 NIAGARA MOHAWK POWER CORPORATION, VANADIUM CORPORATION OF ;
MONITORING WELL NO LONGER EXISTS IN FIELD T i NOTES. AMERICA SITE, NIAGARA FALLS, NY. FIGURES 1, 2 AND 3, BBL ENGINEERS flgU re 2.9
PARAMETER (mafia) CONCENTRATION (mg/Kg) 1. BASE MAP DIGITIZED FROM 'VANADIUM SITE NO. & SCIENTISTS. 12/8/2000
E 8834 SURFACE SOIL SAMPLING LOCATION 932001' PROVIDED BY LU ENGINEERS, 2230 PENFIELD RD.,
NS - NOSTANDARD PENFIELD, NY, (716) 377-1450. MAP DATA DIGITIZED FROM 'SITE S U RFAC E SO l L ANALYT‘ CAL S U M MARY

LIMIT OF SLAG MATERIAL EXCEEDS TECHNICAL & ADMINISTRATIVE

GUIDANCE MEMORANDUM (TAGM)

PLAN AND SAMPLING LOCATION' PREPARED BY ABB
ENVIRONMENTAL.

VANADIUM CORPORATION OF AMERICA SITE
Niagara Falls, NY

2. SITE FEATURES AND SAMPLE LOCATIONS ARE APPROXIMATE.

19867-00(HINTO03)GN-WAQ0S JUL 13/2004
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EXCEEDS TECHNICAL & ADMINISTRATIVE

GUIDANCE MEMORA

NDUM (TAGM)

24 1012 154 78 - 23 810 58 1314 2 78
MW-26 MW-27 Mw-25 o . MW-22 MwW-28
TAGM | Slag/Fil | Native Soi TAGM | Slag/Fil | Native Soi TAGM | Slag/Fil | Native Soil TAGM | SiagFill | Native Soi TAGM | Sieg/Fill | Native Soif
Chromium (total) | 50 201 968 Chromium (tota) | 50 1450 28.4 Chromium (loial) | 50 1670 245 Chromium (iotal) | 50 5790 218 Ciromium (ictal) | 50 719 30.4 Mw-24 z 820
Chromium (hex) | NS | ND(44) | ND(4.7) Chromium (rex) | NS 25 ND (4.7) Chromium (nex) | NS | ND(58) | ND(49) Chromium (hex) | NS 23 ND (4.7) Chromium (hex.) | NS 52 ND (4.9) TAGM | Slag/Fili | Native Soil
Copper 25 255 8.98 Copper 25 9.50 301 Coepper 25 52.1 235 Copper 25 15.9 187 Copper 25 2314 265 ~
Nickel 13 1174 9.974 Nicke! 13 2184 3284 Nickel 13 2614 27.44 Nickel 13 685 2264 Niokel 1 9714 2854 Chromum (ot | 20 250 o
Selenium 2 | ND(25%) | ND(237) Selenium 2 | ND(3.35) | ND(1.29) Seleaium 2 | ND(1.18) | ND(1.86) Selenium 2 | ND(235) | ND(1.47) Selenium 2 | ND@#21) | ND(1.74) Chromium (hex) | 1S 350 N 25 p )
Zinc 20 1160 4 387 4 Zinc 20 66.3J 3234 Zine 20 108 4 6034 Zinc 20 15.0J 5394 Zine 20 4164 2254 i b S184 2744
pH NS 994 114 pH NS 12 85 pH NS 894 964 pH NS 124 914 pH NS 12 7.4 o 2 | nD2am | nose)
Zinc 20 1324 5214
165 810 pH NS 2 10
BH-12
oM 2g/Fi Fi - <
’ TACM | SieoRW e TO EXISAING USGS MONITORING w2 455 810
Chromium (total) | 50 466 4.80 , v ey R— Netve 8o
: Chromium (hex) | NS R ND (4.2) WELL MW7A (+1070") yr 2tive Sai
{ Copper 25 108 6.55 Chromium (total) 50 1200 25
Nickel 13 51.04 8214 L PN Chromium (hex) | NS 49 ND (4.9)
Y Selenium 2 ND (1.83) ND (1.49) & YA AN Capper 25 354 301
I Zinc 20 87.6J 86.84 ; 3 Nicke! 13 767 279
Nex0TP20 | - o ot i 08 { Selenium 2 | ND(242) 1.81
zi 20 154 §3.7
Chromium (o) |50 a7 PAVED PARKING AREA 1 7 % el NS 12 Y
Chromium (hex.} | NS 3.1J 2 < o
Copper 25 379 p N :
Nickel 13 7.8 E)-(?POSED —IfriW ) 0—5_; AAAA = N é M\)I<Vj§_7{\6’ Mw-28 "% [ - - ~ MW-21 810 1820
Sefenium 2 £y X SLAG -1 MW-1058 MW-1048 MW:102A “MwA1028 X TAGM | SiagiFil Steg/Fil
Zins 20 258 MW-26 ® ® T i g Chromium (total) | 50 4110 334
pH NS - ’ Ngﬁé&% f\OAoHAWK 3 512 MW-104A 1 D e Chromium (nex) | NS 430 ND (4.7)
P . 5 o W \ 107 . 3 Copper 25 12.5 221
/ MW-3A @ WT-107-82 NIAGARA MO R \ | Nickel 13 33.94 2684
0 200 400ft - : o '™ POWER CQO« o Selenium 2 | ND(262) | ND(1.08)
/ " YR T e Zinc 20 2654 7954
4 MW-3 MW-3R-88 . Mw-24 \ H NS 12 8.8
m—— 7 Mw-2 UsGS-6AL ' : : -
S e - E g
& . h , A p ' NYPA CONDUITS
a2 | | | USGS-68 o~ =0
,/"/ _//“ STy MW-23 M-8 TAGM | Stag/Fil StagiFil
¢/ APPROX. LIMITS . Y. AIRCO, INC. Chromium (iot)) | 50 500 341
/3 OF LANDFILL (SKW) ,’ I ! h Chromium (hex.) | NS 33 ND (4.9}
/ opper 5 ND (2.47) X
, ' 1k c 25 | nO 300
7 SKW ALLOYS, INC. ! | Nickel 13 7.274 349
N | | Selenium 2 | ND(4.95) | ND(0.429)
% % i P Zine 20 |ND(1.86)J | 7884
q:\ , D ; P . pH NS 12 12
N4 \ - ¢
@ T MwW-17 ko s
0 / TAGM Fil Native Sci
o @ MW5R-50 —
Q\ MW5R-88 Chromium (tota!) 50 336 18.3
@@ / - . ) @ e MW-78 Chromium (hex) | NS | ND @5 | ND(57)
i + + + N e Copper 25 304 15.3
,\\5 o © 'Mw-5R g i Nicke! 13 40.0 214
\ﬁ\ / MW-14N Selenium 2 401 6.21
4 @ B Zins 20 78.7 704
/ & MW-5A @ WT-104-62 MONUMENT, oH NS 81 8.1
o 4,
’ MW. 1212/\/ S S N R LT P TAGM | N :‘24-= A ] N :'0 1; i
- ¢ alive SO ative Scil
- —— . > ; « IMw-e8 Chromium (total) | 50 208 177
MW-12 i N Chromium (hex.) | NS ND (5.1) ND (5.0)
. Copper 25 22,6 14.3
NIAGARA MOHAWK MW-16 Nickel 13 220 249
- POWER CO. LIMIT OF ' Selerium 2 | 17 182
Zinc 20 469 506
//~ i\“ Mw.1065 €5 MW-106A SLAG MATERIAL o ns | ea 25
- —— — _ GW-8A-UC
p - - b 24 1012
-88- a Y MW-15
“ Gw-8-UC MW-107A ! TAGM | Native Soil | Native Sai
U-CAR INC P
- . s 2724 MW-1078 N ) Chromium (total) | 50 20.8 249
(UNION CARBIDE) | mw-23 \ Y Chromium (hex.) | NS | ND (4.8) ND (5.0)
TAGM | SlagFil Native Scil b - ‘»\ CU;m; R s 196 a1
Chromium (tot2l) | 50 3980 296 BW-1-UC MW-1-UC .BW 4UC - \ Y Nickel 13 225 285
Chromium (hex) | NS 150 ND (4.8) BW-5-UC 3 : Selenium 2 1.67 224
Copper 25 9.20 200 oo 052 16-12 y Zinc 20 519 67.3
Nicke! 13 327 28.1 - — — | pH NS 8.2 83
. , TAGM Stlag/Fill Native Soil i y
Selenium 2 ND (1.30) 2.84 ~ =
LE—G-E—L\LD- Zinc 20 167 593 Chromium (total) | 50 3100 280
eH NS 12 10 Chromium {hex.) | NS 170 ND (52) SOURCE:
Copper 25 228 257
e = ———  PROPERTY LINE e w N;(z_fsé) NDZ(;‘-:,) NIAGARA MOHAWK POWER CORPORATION, VANADIUM CORPORATION OF
P A A cuet AMERICA SITE, NIAGARA FALLS, NY. FIGURES 1, 2 AND 3, BBL ENGINEERS
— x—  FENCE pH NS 12 9.5 & SCIENTISTS. 12/8/2000
NOTES:
RAILR SAMPLE 1D SAMPLE DEPTH
OAD T 1. BASE MAP DIGITIZED FROM 'VANADIUM SITE NO.
. ,:' 1-2 7-8 932001’ PROVIDED BY LU ENGINEERS, 2230 PENFIELD RD.,
NYPA NEW YORK POWER AUTHORITY W-28 Taai T SmmEn | matee S9— SOIL TYPE PENFIELD, NY, (716) 377-1450. MAP DATA DIGITIZED FROM 'SITE
Chromium (itsl) | 50 718 304 PLAN AND SAMPLING LOCATION' PREPARED BY ABB
© MW-78 EXISTING MONITORING WELL LOCATION Chromium (hex) | NS 52 ND (4.9) ENVIRONMENTAL.
Copper 25 231J 265
. Nicke! 13 9711 8.5 4 .
S MONITORING WELL NO LONGER EXISTS IN FIELD S:!,;ium 2 KD (o31) NDZ(1474) 2. SITE FEATURES AND SAMPLE LOCATIONS ARE APPROXIMATE.
Zine 20 41564 225 4
pH NS 12 7.4 .
cums SXETHG SLon orcuDwATER Moo — - figure 2.10
PARAMETER CONCENTRATION (mg/kg)
(mglkg)
SOIL BORING LOCATION (CRA 2003) NS - NOSTANDAR SUBSURFACE SOIL ANALYTICAL DATA SUMMARY
LIMIT OF SLAG MATERIAL R . REJECTED VANADIUM CORPORATION OF AMERICA SITE

Niagara Falls, NY

18867-00(HINTO03)GN-WAQ10 JUL 14/2004




SW-23 LEL | SEL 8i21/2003 SW-24 LEL | SEL

Chromium (total} | 26.0 | 110.0 3644 Chromium (tota!) | 260 | 1100 |
Chromium (hex.) | NS NS Chromium (hex.) | NS NS
Copper 16.0 | 110.0 Copper 16.0 | 110.0
Nickel 16.0 50.0 Nicke! 16.0 50.0
Zine 1200 | 2700 296 Zinc 1200 {2700 |
pH NS | NS 1 pH NS | NS
TO EXISTING USGS MONITORING
WELL MW-7A (£1070") SW-22 LEL | SEL | 8282003
Chromium (total) | 26.0 | 110.0 1120
!;/ = ey N & Chromium (hex.) | NS NS 234
; e Copper 16.0 L
57 Nickel 16.0
; Zine 120.0
£3 SW-24 7 !
o 0 200 400ft PAVED PARKING AREA R P NS
| . s =
= ’ X e X Xk
EXPOSED SWZ3 e MWk MW-28
= & MW-105A X SW-21
S = MW-1048 .
ey SW-12 LEL | SEL 8/14/2003 | 512/2004 SLAG Mw.ga@ ® \iv-1058 MW-104 A’./ Chromium (total)
— - NIAGARA MOHAWK @ BH12 - 3 \ Chromium (hex.)
Chromium (total) { 26.0 | 110.0 460 2. A\ \ i Copper
Chromium (nex) | NS | NS | accesgiaie | ND (7.9 POWER CO. ° : @ WT-107-92 NIAGARA MOHAWK - Nickel
Copper 18011100 1 iy ogTAN |, 285 MW-3A ", POWER CO Zinc
Nicke! 16.0 | 500 SAMPLE ND (2.75) § o MW-1B s SW.-22 - oH
Zinc 1200 | 270.0 16.5 MW-3 MW-3R-88 © l K== R === g v
oH NS NS 82 _ 2 © MW-25 \
o T TTTT ™, \ USGS-6A SW-20 LEL | SEL | 8/21/2003
Ir | | Chromium (total) | 260 | 110.0 4834
W ‘\ N Chromium (hex.) | NS NS ND(79)
Al i IR A Copper 16.0 22
SW-9 teL | SEL | 8142003 | sr1272004 Y _//] A Nieor 180 o
- Chramium (total) | 260 | 110.0 125 167 / APPROXNLIMITS : MW-88 AIRCO, INC. SW"?TE‘ Zine 1200 312
Chromium (hex) | NS | NS | ND(7.1) | ND(8.4) /v OF LANDFILL (§KW) 4 pH NS 1
Caopper 16.0 | 110.0 228 323 7
Nickel 160 | 50.0 503 512 7 SKW ALLO I L
Zinc 1200 | 270.0 778 2,200 N | § Sw-19 LB | SEL | 82172003
pH NS | NS - A 5 4 P Chromium (total) | 260 |110.0 |
- Chromium (hex) | NS | NS | ND(58)
Copper 160 (1100 § 249
______ Nicke! 160 | 500 | 27
Zinc 1200 | 2700 72
pH NS | NS 83
— " e MW-78 SW-18 LEL | SEL | 821/2003
; + i Chromium (total) | 260 [ 1100 |
o TE R o Chromium {hex.) | NS NS
. = o ® | Copper 180 {110.0
@ WT-104-92 MW-1038 % Mw-103A MONUMENT,| Nicke) 160 | 500
S 1 zZine 1200 | 2700
Sy | N pH NS | NS
~ i ha;:::::*--,mz'ﬁ’ _ " 3
T _ o SW-17 SW-17 LEL | SEL | /1472003
SW-8 = S .  Mw-eB ° MW7 o Chromium (total) | 26.0 %69
SW-8 @ S SW.12 = SIS S R & Chromium (hex) | NS
4 NIAGARA MOHA MW-16 © | Conper b
/ POWER CO. | zine 1200
MW-106A pH NS
-~ — MW-1068 €@ LIMIT OF . \ :
x swa LEL | SEL | 8472003 | 512/2008 , — T swar (BL | sel | 8212003 pm ~ —CJY8AUC SLAG MATERIAL SW-16 LeL | SEL | ansi2003 | §12200¢
'é Chromium (total) | 26.0 | 110.0 312 297 Sw-1 LEL | SEU | 872172003 Chromium (total) | 260 | 1100 | 18404 GW-8B-pC MW-107A Chromium (total) | 260 | 110.0 1.8 7.7
m Chromium (hex) | NS NS | ND(49) | ND(5.1) Chromium (total) | 26.0 | 110.0 3354 Chromium (Rex.) | NS NS ND(15) L. Mw-1078 @ Chromium (hex.) | N$ NS | ND(5.0) ND (8.8)
) Copper 16.0 | 110.0 162 122 Chromium (hex.) | NS NS ND (5.1) Copper 16.0 [ 1100 307 NRBIDE Copper 16.0 | 1100 | ND(2.80) | ND (4.89)
3% Nickel 160 | 50.0 158 188 gopp[er 1240 1 ;g.g ;85 Nickel 16.0 | 500 209 ) - ;ickel 1126600 257060 1.5:; ND 2(:39)
Zine 1200 | 270.0 972 1,080 ickel 16.0 - 14 Zine 1200 | 270.0 798 T - —— L g — ing ! 0 47. ;
g p: NS | NS - 82 Z:‘w 1i%0 2;%0 . 5073 pl"‘l NS | NS 7.3 BW-1-UC MW-1-UC BW-4-UC pH NS | Ns = 11
= \&\ 7 - SW-13 LEL | SEL | 82172003 2“’"5 = LEL SE'-O 812112003 L 0
— nromium (tetal) | 260 | 110 265 J \ ;
(-] Chromium (iotal) | 260 | 1160 | 9044 okl gy | ;
L_EE_E_N_D. Chromium (nex) | NS | NS | ND(85) SW-14 gg;‘::“"‘ (hex) 1’;% NS NDEg‘-;), ARt o
Copper 160 11100 106 Chromium (total) Nicke! 160 563
N PROPERTY LINE ';:::E‘ 11256% ,57%% 75-38 Chromium (hex.) Zine 1200 S
oH NS | NS 12 Copper o NS 8.2
Zinc SOURCE:
—x——x—  FENCE oH ===
NIAGARA MOHAWK POWER CORPORATION, VANADIUM CORPORATION OF
: - RAILROAD AMERICA SITE, NIAGARA FALLS, NY. FIGURES 1, 2 AND 3, BBL ENGINEERS
o L SAMPLE LOCATION — [ SAMPLE DATE NOTES: & SCIENTISTS. 12/8/2000
NYPA NEW YORK POWER AUTHORITY SW-23 LEL | SEL | 8212003 1. BASE MAP DIGITIZED FROM 'VANADIUM SITE NO.
Chromium (total) | 260 |110.0 3644 932001’ PROVIDED BY LU ENGINEERS, 2230 PENFIELD RD.,
) EXISTING MONITORING WELL LOCATION Chromium (hex.) | NS NS - PENFIELD, NY, (716) 377-1450. MAP DATA DIGITIZED FROM 'SITE
Sopper 180 11100 |0 26 PLAN AND SAMPLING LOCATION' PREPARED BY ABB
— ickel 16.0 50.0 12.4 ENVIRONMENTAL.
= 8W-10 SURFACE WATER / SEDIMENT SAMPLING LOCATION Zg'c 1?&-0 2;%0 395 :
o 4
PR t t 2. SITE FEATURES AND SAMPLE LOCATIONS ARE APPROXIMATE.
51 MONITORING WELL NO LONGER EXISTS IN FIELD PARAMETER—J L—CONCENTRAT[ON (maKa) ﬂgure 2 1 1
LIMIT OF SLAG MATERIAL (mgiKg) '

NS - NOSTANDARD SEDIMENT ANALYTICAL DATA SUMMARY
[T ] EXCEEDS LOWEST EFFECT LEVEL (LEL) VANADIUM CORPORATION OF AMERICA SITE
[] EXCEEDS LOWEST EFFECT LEVEL (LEL) N/'agar a F 3//5, NY

AND SEVERE EFFECT LEVEL (SEL)

18867-00(HINTO03)GN-WAQ13 JUL 14/2004
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EXCEEDS AMBIENT WATER QUALITY STANDARD (AWQS)

SW-23 AWQS | 8/21/2003 | 10/7/2003 | 12/17/2003 | 4/13/2004 | 51122004
Chromium (total) | NGV 0.0101 013 0.104 - 0.167
Chromium (hex) | 0.016 | ND(@.01) 0.110 0.0720 - 0.156
pH 6.5-85 - 9.60 - 9.25 10.69
SW-24 AWQS | 8/21/2003 | 10/7/2003 | 12/17/2003 | 4/13/2004 | 5/12/200%
Sw-22 AWQS | 8/28/2003 | 10/7/2003 | 12/17/2003 | 4/13/2004 | 5/12/2004 F—— =Y o YR YT — YT
Chromium (total) | NCV DRY DRY 0.285 DRY 0.00208 Chromium (nex) | 0.016 | ND(©.O7) | ND@.O1) | ND(.01) - ND(0.01)
Chromium (hex) | 0.016 0.00500 4 ND(0.01) pH 65-85 - 8.20 - 8.89 8.01
pH 65-85 - 8.18
TO EXISTING USGS MONITORING SW-19 AWQS | 8/21/2003 10/7/2003 | 12/17/2003 | 4/13/2004 | 5/12/2004
WELL MW-7A (x1070") Chromium (tcizl) | NCV 0.0213 0.0548 0.0395 0.048
Chromium (hex) | 0.016 0.018 0.0120 0.0240 - 0.0300
SW-21 AWQS | 8/21/2003 | 10/7/2003 | 12/17/2003 | 4/13/2004 | 5/12/2004 . == pH 6.5-85 - 9.06 - 11.74 11.62
Chromium (total) | NCV 0.0385 0.0368 0.00605 J - 0.0547 2T N7 5
Chromium (hex.) | 0.016 0.008 | 0004000 | ND(0.01) - 0.0360 i 3 SW-20 AWQS | 8/21/2003 | 10/7/2003 | 12/17/2003 | 4/13/2004 | 5/12/2004
0 4001t pH 65-85 - 12.24 - 10.00 11.47 SW-24 B Chromium (total) | NGV 0.0285 0.0543 0.0292 - 0.0554
200 5 3 Chromium (hex) | 0.016 | ND(0.01) 0.0350 0.00800 4 - 0.0370
PAVEBRARKING AREA SW-23 Pt ¢ H oH 65-85 - 12.31 - 11.79 1155
hw = |
2 2 e s X g X &
H EXPOSED = . @ MW—27’=‘? MW-28 a:MW 10 SW-18 AWQS | 8212003 | 10/7/2003 | 12/17/2003 | 41132004 | 5/12/2004
s, % SLAG W =) MW-1058 MW“.O;B/ - Rl 3’{'025 Cheomium {totzl) | NGV DRY DRY 0.0783 - 0.0803
) o MW-28 1 04AT Chromium hex) | 0.016 0.0290 - 0.0850
’ NIAGARA MOHAWK  *_ B =T MW-105A 1047 \\\ S o | 6.5-85 - 11.94 11.38
W3 POWER CO. 3 ° ) @ WT-107-92 NIAGARA MOHAWK N T y
) i 1P POWER CO. M \
o MW-1B_ 12, _ \ &
¢ MW-3 MW-3R-88 @ == R === o ZSSW 22 O oMW o
~{Qf\ S N ’ ) SGS-6A\ P
, | : > , Y IT:
0@ / ; \ | . USGS-6 z \ NYPA CONDUITS
o % o N o
& /7 APPROX.LIMITS ! I AIRCO. INC e 5
/ g , . - .
\\@?“ / OF LANDFILL (SKW) ! H Mw-88 oy /21 \ 42%\ \ 2
\“\’\ / SKW ALLOYS, INC. ! 1] -PONDy \’b\ v
/ ' | . NERVZEN %, 3
" ! ~ e - @/ N TS w2t B x
. s i - Svion B MW-20 : :
NOTE: | i - SW ‘20\; \/73\ SW-17 AWQS | 8/14/2003 10/7/2003 | 12/17/2003 | 4/13/2004 | 5/12/2004
TWO OFFSIGHT / T - Chromium (tcta) | NCV DRY DRY 0.0432 - 0.000768
LOCATIONS - ONE MWSR-50 ° o \ | Chromium (hex) | 0.016 0.0120 - ND(0.01)
» MW-1 Y pH 65-85 - 9.40 7.83
UPSTREAM AND ONE / © _ MwsR-8s . ~~_
— e . MW-78 0 T
DOWNSTREAM OF ] . ; R . . — gXPgSED A\ ap//) 1y K x\‘ Z
RECEIVING SURFACE / © Mw-5R g LA N \ \\ g% \\_‘
WATER BODY 4 / @ MW-14N (™77 émw.m
WT-104-92 MW-1038 ® Mw-103A RS 4 MONUMENT, B
F MW-5A @ N R \
SW-9 = y o i - N <
’ e MW-5 ! s cemrammeos” N
MW-12A T SWAs ® =
—~ ~ X SYV-12 R SyW-17
— ! = W-1 SY
SW-8 m MW-12-5 3w-10 ESWAT MR s M |
g V. i
NIAGARA MOHAWK MW-SB T Sy 14 MW-16 © SW-16 S
- POWER CO. T
S i © MW-15 O
MIT OF d :
SW-10 AWQS | 8/21/2003 | 1072003 | 12/17/2003 | 413/2004 | 511212004 - MW-1068 %MW 08A ;ILAG MATERINL : % ‘Q
= Chromium (total) | NCV DRY DRY DRY DRY DRY - - - \ N
'é Chromium (hex.) | 0.016 GW-8B-UC @ GWBA-UC MW-107A N : \ \

W™ A 5.5-85 U-CAR INC. Mw-1078 @ SW-16 AWQS | B/14/2003 | 107772008 | 12/17/2003 | 411372008 | 51122004
s} UN]ON CARBlDE Chromium (tctal) NCV DRY DRY 0.08137 - 0.0327
>7n SW-9 AWQS | 8/14/2003 | 10/7/2003 | 12/17/2003 | 4/13/2004 | 5/12/2004 ( ) - _ _ c:rcmmm (hex.) eoéolzss 0.0350 o o{gaosao

= Chromium (total) | NCV DRY DRY 0.0531 - 0.0264 BW-1-UC MW-1-U ® - - o — . )
® Chromium (hex) | 0.016 0.0160 - ND(0.01) BW-4-UC BW-5-UC < : : - -
= pH 65-85 — 7.07 7.74 Sw-2 AWQS | 8212003 | 10/7/2003 | 1211712003 | 41372004 | 511212004 W15 AWOS | 82172003 | 107/2003 | 12/17/2003 | 4132004 | §12/2004
9 Chromium (tetal) | NCV  [naccessisis |maccessisis | 0.008J _ 0.00171 SW-14 AWQS | 8/21/2003 | 10/7/2003 | 12/17/2003 | 4/13/2004 | 5/12/2004 Chromium (toal) | NGV 0.1 0.585 0372 - 0347
R um & S sSSEE - - Chromium (hex) | 0.016 | ND(0.01) 0.289 0204 - 0292
- Chromium (nex) | 0.016 ND(0.01) - ND{0.07) Chromium (total) | NGV 0514 0.617 0.0812 0.114 -
i:"'s —— A:g/s B“;fjoa 10;/;2303 12’1D7F:2YO°3 4”;;304 5 1;’:3“ pH 65-85 - 6.6 8.55 Chromium (hex) | 0.016 0.384 0.571 0.0650 - 0.107 i 65-85 - 1202 - 1209 .88
romium pH 65-85 - 12.11 - 11.91 11.22
gromium (pex) | Q.07 SW-11 AWQS | 872172003 | 10/7/2003 | 1211712003 | 411372004 | 5/12/200%
Chromium (totz)) | NGV 0.157 .39 0.135 - 0611 SW-13 AWQS | 821/2003 | 10/7/2003 | 12/17/2003 | 4/13/2004 | 5/12/2004
LEGEND Chromium (hex) | 0.016 | ND(.01) ND(0.01) ND(0.01) - ND(0.01) Chromium (total) | NCV 0.379 0.122 0.0219 - 0.00365
fraacuas oo oH 65-85 - 8.19 - 6.35 7.58 Chramium (hex.) | 0.016 0.102 ND{0.01) ND(0.04) - ND(0.01)
pH 65-85 - 12.41 - 11.87 8.41
——-——  PROPERTY LINE NOTES:
1. BASE MAP DIGITIZED FROM VANADIUM SITE NO.
e N FENCE 932007 PROVIDED BY LU ENGINEERS, 2230 PENFIELD RD.,
PENFIELD, NY, (716) 377-1450. MAP DATA DIGITIZED FROM 'SITE
RAILRO SAMPLE ID N r—SAMPLE DATE PLAN AND SAMPLING LOCATION' PREPARED BY ABB SQURCE:
— e IL AD ENVIRONMENTAL. NIAGARA MOHAWK POWER CORPORATION, VANADIUM CORPORATION OF
z;"‘”, o A;;?/s 5’2153“ “:)”1’203 ‘20”;2’?‘;"3 41132004 AMERICA SITE, NIAGARA FALLS, NY. FIGURES 1, 2 AND 3, BBL ENGINEERS
NYPA NEW YORK POWER AUTHORITY Ch:;:zz éh‘;x; oots Pt noioan | nBooY - 2. SITE FEATURES AND SAMPLE LOCATIONS ARE APPROXIMATE. & SCIENTISTS. 12/8/2000
pH 65-85 - 12.41 - 11.87 H
© MW-78 EXISTING MONITORING WELL LOCATION ] ' L flgU re 2.12
PARAMETER CONCENTRATION {(mg/L.)
B SW-10 SURFACE WATER / SEDIMENT SAMPLING LOCATION (marL) SURFACE WATER ANALYTICAL DATA SUMMARY
R NCV - NO CALCULATED VALUE
: = w4 MONITORING WELL NO LONGER EXISTS IN FIELD : VANADIUM CORPORATION OF AMERICA SITE
2 - NS NO STANDARD
! I LIMIT OF SLAG MATERIAL

Niagara Falls, NY




MW-27 AWQS | 8/18/2003 | 10/3/2003
Chommm @ | 0.05 0.0297 0754 MW-25 AWQS | 8/18/2003 | 10/3/2003 MW-22 AWQS | 8152003 | 10/1/2003 MW-24 AWQS | 8202003 | 10/22/2003
Chromium (hex) | 0.08 0.0120 ND(0.01) Chromium () | 005 | 0.00431J | 0.00882J Chromium (total) | 0.05 0.0838 0.00758 J Chromium {total) | 0.05 0.0285 0.00431J
iron (total) 03 0.352 2.49 Chromium (hex.) | 0.05 0.0120 ND(0.01) Chromium (hex) | 005 | ND(.01) | ND(@.O1}) Chromium (hex) | 0.05 0.0120 0.0150
Lead (total) 0.025 | 000872 | ND{(0.005) tron (total) 03 154 1.26 tron (total) 03 163 ND(0.2) ron (totz!) 03 ND(0.2) ND (0:2)
Manganese {tota)l 0.3 0.0127 0.0695 Lead (total) 0,025 0.0121 0.0166 Lead (total) 0025 | 000582 | ND(0.005) Lead (totz)) 0025 | 000539 | ND(0.005)
pH 65-85 12.04 12.57 Manganese (tctal)} 0.3 0.366 0.283 Manganese (total)} 0.3 0.0284 0.00272 4 Manganese (tota)] 03 0.00203J 0.00238 4
Selenium (Total) | 0.010 | ND(0.02) | ND(0.02) pH 6.5-85 6.76 7.37 oH §5-85| 1207 12.44 pH 65-85] 1200 12.56
Selenium (Diss) | 0010 | 001754 | ND(©.02) Selenium (Total) | 0010 | 001734 | 0.00842J Selenium (Tetal) | 0.010 0.0203 0.00918 4 Selenium (Tot) | 0.010 | 0008564 | NO(@O.02)
Selenium (Diss) | 0.010 0.00995J 0.00725J Selenium (Diss.) 0.010 0.0144 4 ND(0.02)
MW-105A AWQS | 8/28/2003 | 10/22/2003 MW-20 AWQS | 8/18/2003 | 10/1/2003
Chromium (o) | 0.05 0.0438 0.00347 J MW-104A AWQS | 82572003 | 10/372003 Mw-28 AWQS | BI28/2003 | 10/6/2003 ghmmium Ema% g.gso ﬂg?g %5 J :001 3
Chromium {hex.} 0.05 0.0580 ND(0.01) " = Chromium (total) 0.05 0.00401J ND(0.01} hromium (hex. .05 .01) .01
fron (total) 0.3 221 ND(02) g:z:z:‘ ?:;’; g'gg :gﬁg'g?’ ?\*'g(()o‘ 1;; Chromium (nex) | 005 | ND@O1) | ND(.09) ron (totz) 03 ND(0.2) 0.487
Lead (total) 0.025 0.0088 0.00551 yon (total) 0a 378 .07 iron (total) 03 1.23 62 Lead (tota]) 0025 | ND(0.005) | ND(0.005)
Manganese (total)] 0.3 0.675 0.651 Lead (tota)) 0 625 ND(d 005) o 06534 Lead (total) 0.025 ND{0.005) ND(D.005) Manganese (total}f 03 ND(0.01) 0.0402
pH 65-85 6.7 6.93 : s p Manganese (toizl)] 03 0.312 0.549 ot 65-85 115 11.97
;’:"ga”ese o) 50;38 5 %i; 102'5:27 oH 65-85| 697 Z Selenium (Total) | 0.010 | 0.008894 | ND(.02)
YTV —as T sar00s | 1072212003 B enum (Total) | 0070 | ND 0.02) 00228 Selenium (Total) | 0.010 | 0.0162J 0.0367 Selenium (Diss.) | 0010 | ND(@.02) | ND{0.02)
Chromiom (total) | 0.05 | ND(@.O1) | ND(.0) Selenium (Diss)) | 0.010 | ND(0.02) 0.0223 TO EXISTING USGS MONITORING rvvoen o T oo | 108200
Chromium (hex.) 0.08 ND{0.01) 0.00800 J ELA.L?MW-'I ‘(;*_,4 679'}
tron (total) 03 0.128J 2.57 SRR > Chromium (total) | 0.05 0.0961 0.0357
Lead {fotal) 0025 | ND(0.00S) | ND(0.005) 7 =¥ 5 Coromium (hex) | 0.05 0.0430 0.0350
Manganese {total)] 03 0.298 1.2 S % iron (total) 03 1.98 ND(0.2)
pH 65-85 6.82 7.3 e Lead (total) 0.025 | ND(0.005) | ND(0.005)
Selenium (Total) | 0.010 0.0379 0.0419 PAVED PARKING & A Manganese (total) 6 0.38 0.0284 0.10027:':35 J
= = pH 5-85 - 2.
2 —— X Selenium (Total) | 0.010 | 001884 | 001314
~EXPOSED A G A MW-28 10288
7/: SLAG MW-28 MW-1058 MW-1 W o _wM MW-103A AWQS | 8/28/2003 | 10/6/2003
2 MW- MW- i Chromium (total) | 0.05 0.0268 ND{0.01)
’ NIAGARA MOHAWK 2 ““’;2 1054 \ \ Chromium (hex) | 005 | ND(@O1) | 0.00500J
POWER CO. o ' WT-107-92 NIAGA Iron (total) 03 248 0.807
MW-3A @ Lead {total) 0.025 0.143 ND(0.005)
- o 1P, P Manganese {tota| 0.3 0.798 0.108
R SN MW-24 pH 65-85 6.80 7.41
y /+ MW-3 MW-3R-88 MW-25 . \ Selenium (Total) | 0.010 0.0425 0.047
Ve T ~ R \ USGS-6A\ Selenium (Diss.) | 0.010 0.0281 0.0547
4 ! \ N
/ i \ UsGS-68 MW-18 AWQS | 8/28/2003 | 10/8/2003
AL / Sy MW-23 NYPA CONDUITS Chromium (total) | 0.05 0.358 0.332
! g Chromium (hex) | 0.05 0.181 ND(0.01)
APPROX. LIMITS ] ! t‘mw.aa AIRCO, INC. . iran (total) 03 2.03 218
A" OF LANDFILL (SKW) | ' | Lead {total) 0025 | ND(0.005) | ND(0.003)
7 SKW ALLOYS, INC. | : E D M:nganese (o= 50.355 %Ecssis 0.0269
Y , . | ; 0 Pory ) -
A ! —_ Y Selenium (Total) | 0010 | 0.01054 0.0198
% ; ! —_— J
! ! _ e~ ;
Q§<’/ / (D ! -7 MwW-20 MW-17 AWQS | B/28/2003 | 10/6/2003
V\:( /! e e _-7 Chromium (totzl) | 0.05 0.0486 0.0461
\ / 3 Chromium (hex) | 005 | ND(@01) | ND(@.0Y)
?9 MW5R-90 ron (total) 03 55.3 62.8
or s e MR s MW-18 Lead (total) 0.025 0.283 0379
Qﬂ“ _ ] 5R-88 MW-78 Manganese (tctal)} 0.3 229 2.47
: et ; ; et : o 55-85| 749 734
6\@ / © MW-5R ; Selenium (Total) | 0.010 0.0501 0.0739
/ 3 _ -
\$ © MW-14N WT-104-62 i = MW-16 AWQS | 8/25/2003 | 1012272003
/ -L MW-5A @ b Chromium (total) | 0.05 0.00134 ND(0.01)
& Chromium (hex) | 005 | ND(@O1) | ND(CO1)
4 / 3 " Iron (total) 03 ND(0.2) 0.979
o MW-5 o Lead {total) 0.025 | ND(0.005) | ND{0.008)
5 & | 1025 N . N/ L0035
o MW 1 Manganese (ot 03 00217 0.188
MW-12 MW-68 pH 65-85| 680 7.21
@ . e L Setenium (Totzl) | 0.010 | ND(0.02) 0.052
NIAGARA MOHAWK
MW-15 AWQS | 8152003 | 10/2272003
- P .
“ OWER CO Chromium (otz) | 0.08 | 0.008834 | 0.00108J
Chromium {hex.} 0.05 ND(0.01) 0.0410
- - - - . GW-8A-UC MW-1058 LIMIT OF Iron (total) 03 6.53 3.93
- - _ Lead (tota!) 0.025 0.123 0.0251
MW-23 AWQS | B/20/2003 | 10/22/2003 cw-esuc & SLAG MATERIAL \ \ Manganese (total) 550'355 0.506 [;.::SZ
Chromiom (otzl) | 0.5 0116 0454 U-CAR INC. MW-1078 : B i (retay | 0010 e fpua
Chromium (hex) | 0.0 0.110 0.134 (UNION CARBIDE) Selenium (Diss) | 0.010 | 001734 -
Iron (total) 03 0.133J ND(0.2) e
Lead (total) 0.025 | 000631 | ND(0.005) BWA-UC® L= i — g — -
Manganese (tolah)| 0.3 0.00528 4 0.0183 U Mw-1-UC BW-4-UC BW-5-UC ) - MW-108A AWQS | 8/28/2003 | 10/22/2003
LEGEND pH 55-85) 1223 127 W19 was 1 81572003 | 101172003 \ \ Chromium {total) | 0.05 0.0239 0.00148
PruadumlunuehSiobd Selenium (Total) 0.010 0.0255 0.00815J - - — - 3 Y Chromium {hex.} 0.05 ND(0.01) 0.0280
Selenium (Diss.) | 0.010 | 001954 - Chromium (total) | 0.0 0.655 0.0889 \ y Jron (totz!) 03 205 0.843
ﬁ;\?(gé:r)‘ (hex.) 00-9; NDé%gﬂ ND(?-éN )4 SOURCE ~ ~ Lead (tota) 0.025 0.0261 ND{0.005)
: 5 SOURCE: Manganese (total)} 0.3 0.473 0.0456
e = = PROPERTY LINE I;:ad we) ogés o;}jga 04323275 o ganese (o)) 55| e7e 729
p:“ga”ese“’ Heaes] 1120 bt NIAGARA MOHAWK POWER CORPORATION, VANADIUM CORPORATION OF Selenium (Totzl) | 0.010 | 00411 0.0259
—X X—— FENCE Selenium (Total) | 0.010 0.054 0.0169J AMERICA SITE, NIAGARA FALLS, NY. FIGURES 1,2 AND 3, BBL ENGINEERS
& SCIENTISTS. 12/8/2000 MW-107A AWQS 8/28/2003
Chromium (otal) | 0.05 00414
———+——  RAILROAD . Chromium (nex) | 0.05 ND(0.01)
NOTES.
SAMPLE ID SAMPLE DATE ' b e o
Lead (tota!) 0.025 0.23
NYPA NEW YORK POWER AUTHORITY 1 BASE MAP DIGITIZED FROM 'VANADIUM SITE NO. Manganese (o) 03 18
YTLORT s T eraiz00s | 107222008 932001 PROVIDED BY LU ENGINEERS, 2230 PENFIELD RD., DH’ _ 5-88 -
@ MW-7B EXISTING MONITORING WELL LOCATION : PENFIELD, NY, (716) 377-1450. MAP DATA DIGITIZED FROM 'SITE Setenium (Total) | 0.010 | 00503
Crromium (o)) | 005 | 0005884 | 009180 PLAN AND SAMPLING LOCATION PREPARED BY ABB
Chromium {hex.) 0.05 ND(0.01} 0.0410 ENVIRONMENTAL
MONITORING WELL NO LONGER EXISTS IN FIELD Iron (total) 03 6.53 3.93 : .
Lead (tot2]) 0.025 0.123 0.0251 ﬂ ure 2 1 3
Manganese (tota)] 0.3 0.608 0.362 2. SITE FEATURES AND SAMPLE LOCATIONS ARE APPROXIMATE. g =
o MWie EXISTING SHALLOW GROUNDWATER MONITORING pH 6.5-85 6.93 7.47
s Selenium (Total) | 0.010 0.0302 0.035
WELL LOCATION (CRA 2003) Siomm oo | 000 | ooms | - SHALLOW GROUNDWATER ANALYTICAL DATA SUMMARY
SOIL BORING LOGATION (CRA 2003) I T concantation maty VANADIUM CORPORATION OF AMERICA SITE

&

LIMIT OF SLAG MATERIAL

L {malL.)

::] EXCEEDS AMBIENT WATER QUALITY STANDARD

Niagara Falls, NY

19867-00(HINTO03)GN-WAO11 JUL 14/2004







Monitoring Hydraulic Water Level

Well ID 9-Jan-03 13-Aug-03 30-Sep-03 19-Dec-03
MW-15 - 5.94 10.20 2.83
MW-16 - 6.79 10.54 NM®?
MW-17 -- - 11.18 1.84
MW-18 - 11.53 11.40 8.83
MW-19 - 6.78 3.25 2.25
MW-20 - 3.08 3.52 3.33
MW-21 - 17.18 17.63 16.68
MW-22 - 1.60 2.40 0.76
MW-23 -~ 15.30 15.80 14.99
MW-24 - 14.02 14.83 13.28
MW-25 - 3.72 2.95 0.63
MW-26 - 7.90 9.89 6.57
MW-27 - 2.20 0.75 0.71
MW-28 - 6.95 7.05 0.91
MW-12 NM 8.40 9.63 7.54
MW-12A NM DRY DRY DRY
MW-102A 11.85 11.98 12.05 9.09
MW-102B 39.21 38.80 39.85 38.50
MW-103A 7.14 9.72 13.70 6.30
MW-103B 12.03 14.40 16.18 10.97
MW-104A 13.05 14.15 16.25 11.94
MW-104B 12.79 14.00 16.37 11.71
MW-105A 7.63 NM® 10.83 7.18
MW-105B 10.53 11.48 13.03 9.93
MW-106A 5.13 9.40 11.18 3.73
MW-106B 7.56 9.61 12.65 5.40
MW-107A 9.00 10.40 11.70 6.38
MW-107B 7.27 8.80 11.70 521
USGS-6A NM® 8.09% 8.1% 8.17%
USGS-6B NM DRY DRY DRY
Notes:
NM - No measurement.
—~ - Well not yet installed.
(1) - No measurement due to wasp nest in well.

HYDRAULIC WATER LEVEL MEASUREMENTS
VANADIUM CORPORATION OF AMERICA SITE

TABLE 2.1

NIAGARA FALLS, NEW YORK

(2) - No measurement due to flooding at well location.

(3) - Well was later found to be not functional.

CRA 19867Hinton-3-TBLS xis
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Pagelofl
TABLE 2.8
pH MEASUREMENTS - APRIL 7, 2004

VANADIUM CORPORATION OF AMERICA
NIAGARA FALLS, NEW YORK

Surface Water prH
Location Measurement
SW-8 DRY
SW-9 7.07
SW-10 DRY
SW-11 6.35
SW-12 6.16*
SW-13 11.87
SW-14 11.91
SW-15 12.05
SW-16 11.28*
SW-17 9.40*
SW-18 11.94
SW-19 11.74
SW-20 11.79
SW-21 10.00
SW-22 DRY
SW-23 9.25
SW-24 . 8.89

Note:

* - Measurement taken from approximate location as stake/marker not found.

CRA 19867Hinton-3-TBLS.xls
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ATTACHMENT A

WELL INSPECTION LOGS

19867Hinton-3-ATTPs.doc



Project No. z C? S 6 SZ

Inspection ltem

Well Cap

Locking Device
Surface Seal
Sampling Device
Protective Casing

Identification

Change In Measuring
Point Elevation

Re-survey Required

Repairs Required

) 926F
FIELD FILE|

welli;: MW/ /05 A
Well Depth: 4."-\'4 <4 +\.{? (84 W\Bnk

174
Sizeand Typeof Riser: 2 = PlVC

WELL INSPECTION LOG

Condition (check)

Satisfactory Unsatisfactory Comments

v/

JeLhn lnnilec

ANANANA RN

Yes No Comments

v

v

v’

Comments N&Le}“ [.er-e[ = 2 ® % z; ™ +—'9—9'§_47WV‘ 876’?

o
K
b

Inspected By: \,) e P‘AS%L %——

Date: | ,/QI/D.B



ProjectNo. | G K6 ?

Inspection Item

Well Cap

Locking Device
Surface Seal
Sampling Device
Protective Casing

ldentification

Change In Measuring
Point Elevation

Re-survey Required

Repairs Required

Comments

WELL INSPECTION LOG

welip: MW/OS B

Well Depth: _ G, 73 s, +— £.4 crnn

)
Size and Type of Riser:___;, ‘ P VC,

Condition (check)

Satisfactory Unsatisfactory Comments

X

NS SR

Yes No Comments

v/

v

v

LWL=3.21l wmo BToR

Inspected By: (i P

n Date: i/ “7/03



Project No. lfi g 6 E

inspection ltem

Well Cap

Locking Device
Surface Seal
Sampling Device
Protective Casing

|dentification

Change In Measuring
Point Elevation

Re-survey Required

Repairs Required

WELL INSPECTION LOG

wenip: - MW 04N

wellDepth:_ & . 45 . + e
Size and Type of Riser: 'Z,” EVC

Condition (check)

Satistactory Unsatisfactory Comments

v

vV’
Vv

v _'Ieam ‘hcm'[v‘
v

\/

Yes No _ Comments

%
v
v

Comments WL;' B,Cf 17 o

Date: (/ Q/D}

Inspected By: DCM\?C——P- /)M
{




ProjectNo. [ 4R 6}

Inspection ltem

Well Cap

Locking Device
Surface Seal
Sampling Device
Protective Casing

ldentification

Change In Measuring
Point Elevation

Re-survey Required

Repairs Required

WELL INSPECTION LOG

weio: MW |04R

wellDepth: _ [[. 435 m + £.4 Crmn
Size and Type of Riser: 2,{/ PVC

Condition (check)

Satisfactory Unsatisfactory Comments
v’
v
v
v~
v’
Yes No Comments
v
v
v

Comments WEL= ;gqq o .B-TDK

Inspected By: _)QMML P— /Jq)/t( #, Date: I/Q/D}



WELL INSPECTION LOG

ProjectNo. . (356 2 weiip:_ MW [02B
WellDepth:Jé,480/Yh "’" g.‘(“Cn\
Size and Type of Riser: 1 i P VC/

Inspection item Condition (check)

Satisfactory Unsatisfactory Comments

Well Cap V’

Locking Device \/

- C rac:éQa(

Surface Seal

l/
Sampling Device v

Protective Casing L
\/

ldentification

Yes No Comments
Change In Measuring
- Point Elevation ‘/
Re-survey Required ‘/
Repairs Required ‘\/
Comments W[_ s |, qgl m

Inspected By: | klﬁm‘ﬂ ]i as ég;’ / 22 )q,\ 745%‘@/ Date: | /‘? /0}



WELL INSPECTION LOG

ProjectNo.  [A%6 7 welio: MW [02A
wellepth: . 3. 63 5 an + 54 cnen

v
Sizeand Typeof Riserr. 2~ PV(C_

Inspection ltem Condition (check)

Satisfactory Unsatisfactory Comments

Well Cap

Locking Device

Surface Seal

Sampling Device

Protective Casing

ANANANANANN

Identification

Yes No Comments
Change In Measuring
Point Elevation vV
Re-survey Required v’
Repairs Required v "

Comments WL,: 3-’:6‘ 3 o\

Inspected By: _/,)QMM\L/P //ja/q ‘IZ/. Date: l/q /D_-S



WELL INSPECTION LOG

Project No. | Q 2(2 1— WelllD: __ . — /(1 W>7A

WellDepth: _ 3.4 2 . + 8-demn

114
Size and Type of Riser: Z FVC

Inspection item Condition (check)
Satisfactory 'Unsatisfactory Comments
Well Cap \/
Locking Device \/
Surface Seal ‘/ Aine

{ellon boucler

Sampling Device

Protective Casing

V
\/
Identification \/ % V[

Yes No Comments
Change In Measuring
Point Elevation \/
Re-survey Required \/
Repairs Required l/

Comments Wl—: ’27:?'5 274’4’0’)»\

Inspected By: jmv\f e_ P// ‘jb{v\ 14[, Date: | / q‘/ 03



Project No. tﬁg Q ?—

Inspection ltem

Well Cap
Locking Device
Surface Seal
Sampling Device
Protective Casing

Identification

Change In Measuring
Point Elevation

Re-survey Required

Repairs Required

WELL INSPECTION LOG

Well ID: MW"’?’B
Well Depth: 73%(&(7‘"’84 A

t
Size and Type of Riser: D ( P V¢

Condition (check)

Satisfactory Unsatisfactory Comments

o

None
Jedlon b [or

SIS INS

Yes No Comments

<<i\§\

Comments w L'_' 2.2] S’rm ‘

Inspected By: Dm‘p P, l/.DOLM )u‘, Date: ‘//Q /ﬁ,}



WELL INSPECTION LOG

Project No. l ﬂ YQ} Well ID: MW - LB
Well Depth: 1. 345 m + A

2
Size and Type of Riser: p> P VC

Inspection ltem Condition (check)
Satisfactory Unsatisfactory Comments
Well Cap L
Locking Device l/
Surface Seal \/ Aine

Sampling Device

v’
Protective Casing \/
v/

Identification

Yes No Comments

Change In Measuring
Point Elevation

Re-survey Required

NN

Repairs Required

Comments \NL? 2. 304 AN

Inspected By: DMV\"C P’/DDlMH Date: {,/q 1/03




WELL INSPECTION LOG

ProjectNo._|A86F weitip: MW—b Pr
Well Depth: 4’. 24’ g/h\ + g4’CfW\
t
Size and Type of Riser: L ( PVC/

Inspection ltem Condition (check)

Satisfactory Unsatisfactory Comments
Well Cap ‘/ |
Locking Device \/
Surface Seal \/ pen <
Sampling Device \/ -l-?.'ﬂm
Protective Casing ‘/
Identification v

Yes No Comments

Change In Measuring
Point Elevation

Re-survey Required

\ INIAN

Repairs Required

Comments WL = [ ’ S/Q 6/ m

Inspected By: MP{Z}’DA 7[/ Date: l/ﬁ ‘/0}



WELL INSPECTION LOG

Project No. ;67 Well ID: MW’(OB
Well Depth: [0734’“?\ + g% Cwn

!
Size and Type of Riser: 2. ( PVC

Inspection ltem Condition (check)

Satisfactory Unsatisfactory Comments

Well Cap

Locking Device

Surface Seal

LoClon beler

Sampling Device

Protective Casing

ASAASATA

identification

Yes No Comments

Change in Measuring
Point Elevation

Re-survey Required

<IN

Repairs Required

Comments WL= 7) . (067 on

inspected By: .jam:& P./‘%n ]4/ Date: l /q /j




WELL INSPECTION LOG

projectho. 149 6 o weno: MW - lOo2 N
Well Depth: Y . 65 & a4 4 -

Size and Type of Riser: _
Inspection item Condition (check)
Satisfactory Unsatisfactory Comments
Well Cap v -
Locking Device v’
Surface Seal v - LD H/‘L [‘J / ¢ = S é‘ é C‘(I;;‘y
Sampling Device L
Protective Casing v
Identification v -
Yes No Comments -
Change In Measuring L
Point Elevation
N V B
Re-survey Required
| -

Repairs Required

Comments WL‘—' 2 - l75— LY

Inspected By: )@k P / jn/u # Date: l/ 1 / 03 )




y LA -
Project No. l‘: 3 & /

Inspection item

Well Cap

Locking Device
Surface Seai
Sampling Device
Protective Casing

Identification

Change In Measuring
Point Elevation

Re-survey Required

Repairs Required

WELL INSPECTION LOG

USG5~ 6A

Well ID: .

Well Depth: Z, (77 m ¥ g.4’CM

te
Size and Type of Riser: 2 Pvc

Condition (check)

Satisfactory Unsatisfactory Comments

v

v
v Aonp
v Nomg_

v’

|V

Yes No Comments
v
v

%

Comments - PVC S%bk-—t\'p +’2 M—de‘)‘zu:l\d &M nSar- ;Co‘(ﬁés\

of ¥ ctaund snclnce

Inspected By:

‘tP. o/n # Date: ‘/Q/c-?




Project No. l"( z 64

Inspection ltem

Well Cap
Locking Device
Surface Seal
Sampling Device
Protective Casing

ldentification

Change In Measuring
Point Elevation

Re-survey Required

Repairs Required

Comments

WELL INSPECTION LOG

USGS - 6B

Well 1D:

weliDepth: .05 am + ¢ 4 Crae
X
Size and Type of Riser: 2 PVC

Condition (check)

Satisfactory  sUnsatisfactory Comments
v
v
vV AL X
~— —_— Non €
v
v
Yes No Comments
v
«
v

Inspected By: .me'e /D/ / ja/n 7§/ Date: ]/ CZ/ o3



ATTACHMENT B

TEST PIT LOGS
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ATTACHMENT C

MONITORING WELL/BOREHOLE STRATIGRAPHIC LOGS
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= STRATIGRAPHIC AND INSTRUMENTATION LOG

CRA
(OVERBURDEN) Page 1 of 1
PROJECT NAME: PHASE | RFI HOLE DESIGNATION: BH-12
PROJECT NUMBER: 19867-00 DATE COMPLETED: July 23, 2003
CLIENT: Vanadium Corporation of America DRILLING METHOD: 4 1/4 inch HSA
LOCATION: Niagara Falls, New York FIELD PERSONNEL: P. Kryger/  C. Simmons
SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH Borehole
ft BGS ft BGS ._: W
Ll <83
218 |5|g
2 el BTN g
zZ|z|x|z
| TOPSOIL - silty material with roots and other e 0.50
5 ‘\ organics, non-plastic, slightly cohesive, dark / ) ] s0 | 10
N brown, dry, no odor
- SLAG (FILL) - silt sized particles, fine to coarse 200
R _\ grained, non-cohesive, yellow to gray, dry, no / :
odor, ..
: FILL - silt to sand sized grains, with clayey silt 870 Boreole | - 2 2 |>%0
L4 inclusions, trace fine gravel, dark brown with 4.00
N trace vellow coloring, trace slightly metallic siit .
B SLAG (FILL) - fine to coarse grained, /3\ 25 | 43
B non-cohesive, medium to dark gray, dry N
—6 Bentonite
o - 6.50
N FILL - fine grained, poorly graded, 4 75 | 57
B non-cohesive, medium brown, dry, no odor
L8 - silt to coarse gravel sized particles,
N non-cohesive, dry, fracturing like a shale at
i 6.8ft BGS /‘3\ 5 | »50
R - silt with sand, trace fine gravel, non-cohesive, Ne—]
L 10 medium brown, very slightly damp at 7.2ft
N BGS
L - trace clay, light to medium brown, very slightly 5 25 | »50
n moist, no odor, with pieces of rock at 8.0ft
BGS
—12 12.00
L —\ END OF BOREHOLE @ 10.0ft BGS /
- Refusal at 10 ft bas.
— 14
—16
—18
r—20
—22
—24
26
—28

WATER FOUND § 07/23/2003
CHEMICAL ANALYSIS

OVERBURDEN LOG 19867 BH AND MW.GPJ CRA_CORP.GDT 7/13/04

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1
PROJECT NAME: PHASE | RFI HOLE DESIGNATION:  MW-15
PROJECT NUMBER: 19867-00 DATE COMPLETED: July 24, 2003
CLIENT: Vanadium Corporation of America DRILLING METHOD: 4 1/4 inch HSA
LOCATION: Niagara Falls, New York FIELD PERSONNEL: P. Kryger/  C. Simmons
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft Monitoring Well
ft BGS - w
AMSL ElIx s>
'5'.5’ = O
TOP OF CASING | 601.51 s H|lolg
GROUND SURFACE | 601.35 =2 [ g >
TOP OF RISER | 601.19 z | 2 é
L CL - SILTY CLAY - trace sand and gravel, //
N non-cohesive, medium brown, slightly moist, / | a7
i no odor, trace organics /
" - no trace sand or gravel, slightly plastic, / "
B 2 cohesive, light to medium brown at 0.5t BGS / y Concrate
: / 8" @ Borehole @ 50 | 29
4 CL - SILTY CLAY - slightly plastic, cohesive, v 597.35 20 Riser
B medium to reddish brown with gray mottling, / 3 100 | 14
very slightly moist, no odor .
~ / Bentonite
- 595. Chi
R 6 CL - CLAY - plastic, cohesive, light to medium % % Pe
R reddish brown with gray mottling, slightly moist, / . 100 | 22
i no odor, malleable / N
" %
n / 5 33| 3
—10 - very plastic, trace organics at 10.0ft BGS % . Sand Pack
: / 2" 0 Screen o
- - /// 500.05 [V N A ooy 7
- CH - SANDY CLAY - with gravel, plastic, 7
—12 cohesive, medium brown with gray mottling, /
- very moist, no odor
- - wetat 12,0t BGS / e ' 50 | 28
- - with fractured bedrock, dark brown, A —
— 14 non-plastic, non-cohesive at 12.5ft BGS 587.35 | WELL DETAILS
i END OF BOREHOLE @ 14.0ft BGS Screened interval:
= 592.95 to 587.95ft AMSL
- 8.40 to 13.40ft BGS
16 Length: 5it
B Diameter: 2in
o Siot Size: 10
- Material: PVC
18 Seal:
o 598.35 to 594.95ft AMSL
o 3.00 to 6.40ft BGS
o Material: Bentonite Chips
— 20 Sand Pack:
- 594.95 to 587.85ft AMSL
- 6.40 to 13.50ft BGS
-~ Material: #2 Sand
22
24
— 26
28
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

OVERBURDEN LOG 19867 BH AND MW.GPJ CRA_CORP GDT 7/13/04

WATER FOUND ¥  07/24/2003
CHEMICAL ANALYSIS
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STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Pags 1 of 1
PROJECT NAME: PHASE | RFI HOLE DESIGNATION: MW-16
PROJECT NUMBER: 19867-00 DATE COMPLETED: July 23, 2003
CLIENT: Vanadium Corporation of America DRILLING METHQOD: 4 1/4 Inch HSA
LOCATION: Niagara Falls, New York FIELD PERSONNEL: P. Kryger
DEPTH ELEV. o SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft Monitoring Well
AMSL x| 2| =
o
TOP OF CASING | 601.06 S| 5o
GROUND SURFACE | 600.94 jus [ & -
TOP OF RISER | 600.09 Z 12 £
| TOPSOIL - clay with silt, trace fine gravel, 2k
B plastic, medium brown, very slightly moist, no W, ] 251 s
odor, trace organics PN
L N
B 2 CL - SILTY CLAY - trace very fine gravel, / 598.94 Concrete
B slightly plastic, cohesive, light to medium / 8" 0 Borehole /"2\ 3751 10
i brown with gray mottling, dry, no odor / rehoie \ A .
:— 4 CL - CLAY - with silt, very slightly plastic, 7 396.94 2" @ Riser
N cohesive, light to medium brown with light / 3 a3 | 12
beige to gray mottling, very slightly moist, no /
B odor / Bentonite
6 - slight plasticity at 6.0ft BGS % Chips
L / 4 87.5| 20
- - slighly moist at 7.5ft BGS
—8 - trace silt, trace gray mottling at 8.0ft BGS
- / 5 83 | 8
- - moist at 9.5ft BGS / S
—10 / * - j&—— Sand Pack
- . . . . 2 590.44 '
B CH - CLAY - plastic, cohesive, medium reddish 7 »osceen [ 6 ) i
L brown with trace faint mottling, moist, no odor / N
B 12 - with bedrock pieces at 12.3ft BGS /
B / 7 42 | 2
14 END OF BOREHOLE @ 14.0% BGS 22 586,94
_ @14 WELL DETAILS
o Screened interval:
- 592.44 to 587 441t AMSL
16 8.50 to 13.50ft BGS
- Length: 5ft
B Diameter: 2in
I~ Slot Size: 10
18 Material: PVC
- Seal:
- 597.94 to 594.44ft AMSL
- 3.00 to 6.50ft BGS
20 Material: Bentonite Chips
- Sand Pack:
- 594 .44 to 586.94ft AMSL
-~ 6.50 to 14.00ft BGS
22 Material: #2 Sand
s
24
— 26
— 28
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

OVERBURDEN LOG 19867 BH AND MW.GP.J CRA_CORP.GDT 7/13/04

WATER FOUND ¥ 07/23/2003
CHEMICAL ANALYSIS
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STRATIGRAPHIC AND INSTRUMENTATION LOG

OVERBURDEN LOG 19867 BH AND MW.GPJ CRA_CORP.GDT 7/13/04

CRA
(OVERBURDEN) Page 1 of 1
PROJECT NAME: PHASE | RFI HOLE DESIGNATION:  MW-17
PROJECT NUMBER: 19867-00 DATE COMPLETED: August 20, 2003
CLIENT: Vanadium Corporation of America DRILLING METHOD: 4 1/4 Inch HSA
LOCATION: Niagara Falls, New York FIELD PERSONNEL: C. Simmons
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft Monitoring Well
ft BGS 2
AMSL o T || ¥
gl > |83
TOP OF CASING | 601.69 S 1 xlo|%g
GROUND SURFACE | 601.68 2 b= E z
TOP OF RISER | 601.01 < | £ £
L FILL - silty clay, trace fine gravel, low plasticity, v
R cohesive, medium brown with gray mottling, /1\ 717
B dry, no odor, trace organics Nee|
—-2 / ret—— Concrete
- 8" 0 Borehole @ 25 | 26
__4 CL - SILTY CLAY - slightly plastic, cohesive, 597.68 2" 0 Riser
B medium brown with gray mottling, very slightly 3 s0 | 22
L moist, no odor / Bentonite
-6 / Chips
- - slightly moist at 7.2% BGS / 4 83 | 28
8
N / . 5 75 | 13
- . - ja— Sand Pack
10 / .
- - plastic, very moist at 10.6ft BGS / v 270 Screen | _—
L 6 58 | 14
C /// N
12 - wet at 12.0ft BGS
‘ - with rounded rock fragments that are coarse /
- gravel in size at 12.6ft BGS 7 921 9
- 2
—14 587.68
B END OF BOREHOLE @ 14.0ft BGS WELL DETAILS
= Screened interval:
- 593.68 to 588.68f AMSL
16 8.00 to 13.00ft BGS
- Length: 5ift
- Diameter: 2in
- Slot Size: 10
——18 Material: PVC
- Seal:
o 598.68 to 595.68ft AMSL
o 3.00 to 6.00ft BGS
— 20 Material: Bentonite Chips
~ Sand Pack:
- 595.68 to 587.68ft AMSL
L 6.00 to 14.00ft BGS
—22 Material: #2 Sand
— 24
26
—28
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

WATER FOUND ¥ 08/20/2003
CHEMICAL ANALYSIS




STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 0f 1
PROJECT NAME: PHASE | RFI HOLE DESIGNATION:  MW-18
PROJECT NUMBER: 19867-00 DATE COMPLETED: July 28, 2003
CLIENT: Vanadium Corporation of America DRILLING METHOD: 4 1/4 Inch HSA
LOCATION: Niagara Falls, New York FIELD PERSONNEL: J. Raby
DEPTH ELEV. ) SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft Monitoring Well
ft BGS AMSL o - —_
< Q)
w| =182
TOP OF CASING | 613.02 s|djolg
GROUND SURFACE | 612.94 ] [ g z
TOP OF RISER | 611.98 < | £ £
L TOPSOIL R o298 = I
L SLAG (FILL) ’ 3 7 1 45 | 27
i %
l—2 /
% 8" 0 Borehole | 2 10 | 20
4 %4 Bentonite
' v Chips
- % 2" O Riser 3 151 7
~© .
L . 4 15 | >50
8
L 5 10 | 11
B 10 lag—— Sand Pack
- 2" 0 Screen 6 55 | 19
12
i CL- CLAY 7 ss04 | L Ef 7 40 | 13
77 SR
- 14 598.94
B END OF BOREHOLE @ 14.0ft BGS WELL DETAILS
r Screened interval:
- 604.44 to 599.44ft AMSL
—16 8.50 to 13.50ft BGS
- Length: 5it
‘ Diameter: 2in
o Slot Size: 10
18 Material: PVC
- Seal:
- 611.94 to 606.44ft AMSL
- 1.00 to 6.50ft BGS
20 Material: Bentonite Chips
- Sand Pack:
o 606.44 to 598.94ft AMSL
d 6.50 to 14.00ft BGS
22 Material: #2 Sand
24
-~ 26
—28

OVERBURDEN LOG 19867 BH AND MW.GPJ CRA_CORP.GDT 7/13/04

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1
PROJECT NAME: PHASE | RFI HOLE DESIGNATION:  MW-19
PROJECT NUMBER: 19867-00 DATE COMPLETED: July 23, 2003
CLIENT: Vanadium Corporation of America DRILLING METHOD: 4 1/4 Inch HSA
LOCATION: Niagara Falls, New York FIELD PERSONNEL: P.Kryger/  C. Simmons
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS it Monitoring Well
ft BGS - w
AMSL x < R )
% > O B
TOP OF CASING | 605.63 s  Hlolg
GROUND SURFACE | 605.50 =2 [ % :
TOP OF RISER | 605.39 < 2z £
L TOPSOIL - with slag and sand sized grains, A%z 605.25
R trace gravel, non-cohesive, medium brown to / N 70 | 43
B gray. dry, no odor, with organics N
| SLAG (FILL) - sand sized with graved sized .
B 2 particles, non-cohesive, light to medium bray 2‘;’,{‘;2”"9
N with trace brown, dry, no odor 2" 0 Riser 5 100 | 50
L4 - becomes wet at 3.8ft BGS 601.50 8" @ Borehole
L CL - SILTY CLAY - trace fine gravel, /
N non-plastic, cohesive, gray, very slightly moist, 7% / 600.50 3 100 | 42
B trace organics %
L6 CL - CLAY - trace silt, non-plastic, cohesive, / .
L medium brown to gray, dry, no odor / - legt—— Sand Pack
= / v : 4 125 | >50
- / 2" 0 Screen
—8 - medium brown with trace gray mottling, moist
- to slightly wet (more moisture from 9 to 10 ft),
- slightly pliable at 8.0ft BGS / 5 67 | 26
—10 /
: - trace fine gravel, medium to reddish brown / ,/U\ 00| 13
with trace gray to light beige mottling, moist, / N}
B pliable at 10.8ft BGS
L—12 593.50
| END OF BOREHOLE @ 12.0ft BGS WELL DETALS
B Screened interval:
- 600.50 to 595.50ft AMSL
- 14 5.00 to 10.00ft BGS
- Length: 5ft
- Diameter: 2in
- Siot Size: 10
16 Material: PVC
- Seal:
o 604.50 to 602.50ft AMSL
= 1.00 to 3.00ft BGS
—18 Material: Bentonite Chips
o Sand Pack:
r 602.50 to 593.50ft AMSL
B 3.00 to 12.00it BGS
—20 Material: #2 Sand
22
=
— 24
—26
— 28

OVERBURDEN LOG 19867 BH AND MW.GPJ CRA_CORP.GDT 7/13/04

NOTES:

WATER FOUND ¥  07/23/2003
CHEMICAL ANALYSIS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1
PROJECT NAME: PHASE | RFi HOLE DESIGNATION:  MW-20
PROJECT NUMBER: 19867-00 DATE COMPLETED: July 25, 2003
CLIENT: Vanadium Corporation of America DRILLING METHOD: 4 1/4 Inch HSA
LOCATION: Niagara Falls, New York FIELD PERSONNEL: P. Kryger
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft Monitoring Well
ft BGS - w
AMSL 2 el < =
w= |23
TOP OF CASING | 607.38 s | Hlo <
GROUND SURFACE | 607.32 = = % z
TOP OF RISER | 607.17 Z2 | 2 £
o FILL - sand and gravel, with slag, well graded, :'::::
L non-cchesive, medium brown and gray, dry, no Cotete ; 375 22
R odor
:.2 FILL - silt, with sand and gravel, trace clay, Xy o053z ?;ﬁ?gg’““e
" pieces of slag throughout, non-cohesive, light 2" 0 Riser ) 70 | 19
B to medium brown with some gray, dry, no odor
— 4 8" 0 Borehole
- - frace clay, sand, and fine gravel, slightly L~
- cohesive, non-plastic, medium reddish brown \3—/ 75 | 83
- changing to dark gray to black at base of o
5 return, dry, no odor at 4.5ft BGS 6010 v L
- - wet at 6.0ft BGS a 7 e Sand Pack
B CL - CLAY - with silt, trace sand, slight / 4 50 | 32
- plasticity, stiff, medium brown, wet at contact - 2" @ Screen
-8 with above silt layer 4 599.32
- - frace silt, plastic, cohesive, medium to L~
- reddish brown, moist, no odor, malleable at \i/ 50 | 23
- 8.0ft BGS
—10 END OF BOREHOLE @ 10.0ft BGS
L WELL DETAILS
u Screened interval:
F—12 602.32 to 597.32ft AMSL
- 5.00 to 10.00ft BGS
- Length: 5ft
- Diameter: 2in
— 14 Slot Size: 10
- Material: PVC
o Seal:
» 606.32 to 604.32ft AMSL
—16 1.00 to 3.00ft BGS
- Material: Bentonite Chips
L Sand Pack:
- 604.32 to 596.82ft AMSL.
18 3.00 to 10.50ft BGS
- Material: #2 Sand
—20

OVERBURDEN LOG 19867 BH AND MW.GPJ CRA_CORP.GDT 7/13/04

NOTES:

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

WATER FOUND ¥  07/25/2003
CHEMICAL ANALYSIS
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CRA

STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1
PROJECT NAME: PHASE | RFI HOLE DESIGNATION: MW-21
PROJECT NUMBER: 19867-00 DATE COMPLETED: July 28, 2003
CLIENT: Vanadium Corporation of America DRILLING METHOD: 4 1/4 Inch HSA
LOCATION: Niagara Falls, New York FIELD PERSONNEL: J. Raby
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft Monitoring Well
< s 5
% = S g
TOP OF CASING | 620.02 s 5 O §
GROUND SURFACE | 619.97 2 = & -
TOP OF RISER | 619.50 < | £ <
B TOPSOIL 619.77
- FILL - silt with slag, with clay and coarse sand, g 35 | 31
n non-plastic, light gray, dry
-2
-~ 8" 0 Borehole
2 55 | 24
—4 Bentonite
- Chips
- 2" 0 Riser 3 65 | 15
—6
= 4 90 | 17
-8
- @ 65 | 51
—10
6 45 | 37
12 g
L = 7 50 | 18
- =|. -}t~ Sand Pack
14 =
- = 2" Screen
i = 8 30 | >50
—16 =
= 9 40 | >50
18
L @ 30 | 16
- 600.47
20 CL - CLAY 599.97
L END OF BOREHOLE @ 20.0ft BGS WELL DETAILS
- Screened interval:
- 610.47 to 600.47ft AMSL
22 9.50 to 19.50ft BGS
~ Length: 10ft
B Diameter: 2in
~ Siot Size: 10
24 Material: PVC
o Seal:
- 618.97 to 612.47ft AMSL
- 1.00 to 7.50it BGS
— 26 Material: Bentonite Chips
= Sand Pack:
- 612.47 to 599.97f AMSL
- 7.50 to 20.00ft BGS
— 28 Material: #2 Sand
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

OVERBURDEN LOG 19867 BH AND MW.GPJ CRA_CORP.GDT 7/13/04

cremical anaLysis ()
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STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1
PROJECT NAME: PHASE | RFI HOLE DESIGNATION: MW-22
PROJECT NUMBER: 19867-00 DATE COMPLETED: July 22, 2003
CLIENT: Vanadium Corporation of America DRILLING METHOD: 4 1/4 Inch HSA
LLOCATION: Niagara Falls, New York FIELD PERSONNEL: P.Kryger/  C. Simmons
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft Monitoring Well
ft BGS - w
AMSL o 2| =
gl 3
TOP OF CASING | 606.54 S| Hlo|g
GROUND SURFACE | 606.45 = [ % -
TOP OF RISER | 605.53 z | 2 £
| FILL - silt sized particles, non-plastic, 605.95
B non-cohesive, dark brown to gray, no odor, / ' ; WRET
N metallic grains
L2 SLAG.(FILL) - gravel sized, non-plastic, ¥ " Concrete
| cohesive, gray, dry, no odor
- eg—— 8" 0 Borehole 2 71 | 40
—4 - silt sized particles, fine grained, poorly 2" @ Riser
- graded, with trace gravel sized particles,
" non-cohesive at 4.0ft BGS 3 87.5| 43
I~ Beptonite
6 - trace clay, saturated at 6.0ft BGS Chips
- v
TN
= 1
i K\ AN
- 597.75 " Je— Sand Pack
b CL - SILTY CLAY - trace gravel and pebbles, ' : 5 50 | 8
- plastic, cohesive, dark brown, saturated 2" 0 Screen
10 - trace fine gravel, medium to dark brown with /
- gray mottling, saturated, no odor at 10.0ft /
_ BGS / 6 50 | 6
—12
- - non-plastic, cohesive, medium to reddish / @ 87.5| 25
= brown with gray mottling, slightly moist at
14 13.0ft BGS /
- / WELL DETAILS
I~ Screened interval: 8 58 | 18
' 599.45 to 594.45ft AMSL
16 580.45 7.00 to 12.00ft BGS
R END OF BOREHOLE @ 16.0ft BGS Length: 5t
- Diameter: 2in
- Slot Size: 10
18 Material: PVC
o Seal:
- 603.45 to 601.45f AMSL
I 3.00 to 5.00ft BGS
— 20 Material: Bentonite Chips
B Sand Pack:
- 601.45 to 592.45ft AMSL
- 5.00 to 14.00ft BGS
e 22 Material: #2 Sand
-
24
— 26
—28

OVERBURDEN LOG 19867 BH AND MW.GPJ CRA_CORP.GDT 7/13/04
1

NOTES:

WATER FOUND ¥  07/22/03
CHEMICAL ANALYSIS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




OVERBURDEN LOG 19867 BH AND MW.GPJ CRA_CORP.GDT 7/13/04

<N STRATIGRAPHIC AND INSTRUMENTATION LOG
™~
(OVERBURDEN) Page 1 of 1
PROJECT NAME: PHASE | RF HOLE DESIGNATION:  MW-23
PROJECT NUMBER: 18867-00 DATE COMPLETED: July 25, 2003
CLIENT: Vanadium Corporation of America DRILLING METHOD: 4 1/4 inch HSA
LOCATION: Niagara Falls, New York FIELD PERSONNEL: P. Kryger
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft Monitoring Well
ft BGS - w
AMSL o z | =
b > 1813
TOP OF CASING | 620.09 = | EHlo|g
GROUND SURFACE | 618.88 =2 = '51.:1 z
TOP OF RISER | 619.74 <1 Z £
L TOPSOIL - clay with silt, with abundant organic / 819.78
L matter, non-cohesive. dry, no odor 1 33 | 12
- FILL - ctay, with silt, trace sand and fine gravel, "
—2 trace organics, soft to firm. very dry, no odor 617.88 J<— Concrete
I FILL - slag, non-cohesive, light to medim gray, .
- dry, no odor, breaks into coarse gravel sized 870 Borehole | 2 58 137
. 4 particles, porous
B N
I~ 3 100 | 27
L - slight moist at 5.5ft BGS N
—6
B 2" @ Riser
L 4 75 | 48
—8 Bentonite
- Chips
L 5 83 | 48
10 - slightly finer grained when broken up at 10.0ft
o BGS
B 6 50 | 44
12
- 7 67 | 50
— 14
- 8 67 | 67
—16
L E 42 | 26
- - =& Sand Pack
18 - 2" @ Screen
L 10 75 | 70
o - moist at 19.5ft BGS v
—20 - wet at 20.0ft BGS
L 11 17 | 12
—22 - saturated at 22.0ft BGS 597 63
- CL - CLAY - cohesive, stiff, medium to reddish ’ N
- brown, wet, no odor, pliable K 100 28
—24 595.88
L END OF BOREHOLE @ 24.0ft BGS WELL DETAILS
: Screened interval:
26 606.88 to 596.88ft AMSL
L 13.00 to 23.00ft BGS
(1 Length: 10ft
- Diameter: 2in
28 Slot Size: 10
B Material: PVC
n Seal:
:_ 30 616.88 to 608.88ft AMSL
N 3.00 to 11.00ft BGS
L Material: Bentonite Chips
L Sand Pack:
32 608.88 to 595.88ft AMSL
- 11.00 to 24.00ft BGS
I~ Material: #2 Sand
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND ¥ 07/25/2003
CHEMICAL ANALYSIS




OVERBURDEN LOG 19867 BH AND MW.GPJ CRA_CORP.GDT 7/13/04

STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1
PROJECT NAME: PHASE | RFI HOLE DESIGNATION:  MW-24
PROJECT NUMBER: 19867-00 DATE COMPLETED: July 28, 2003
CLIENT: Vanadium Corporation of America DRILLING METHOD: 4 1/4 inch HSA
LOCATION: Niagara Falls, New York FIELD PERSONNEL: J. Raby
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft Monitoring Well
ft BGS _ Y
AMSL x| 2| =
g =123
TOP OF CASING | 618.48 S| Flolg
GROUND SURFACE | 618.41 = = & z
TOP OF RISER | 617.58 = 2 a
B TOPSOIL R
= iy 1 40 | 16
- l&
__2 FILL - silt with clay and coarse sand sized 01641 >
L particles, with slag, non-plastic, light gray, dry it g Concrete /’2'\ 8o | »50
L AN
- +—— 2" @ Riser
- > 3 90 | 38
:__ 6 8" @ Borehole
o “q = Bentonite 4 90 | 35
- AR I Chips
8 -
L 5 100 { 59
10 - slightly moist at 10.0ft BGS
L [ 55 | >50
—12 - with clay, with slag at 12.0it BGS
= - fe@— Sand Pack 7 90 | 18
14 2" @ Screen
L 8 85 | 14
16
L 9 20 | 18
B 600.71 Y
—18 CL - CLAY - trace silt, plastic, brown to /
- brownish-green, dry, some vegetative matter /
L /10\ 50 | 12
. N
—20 598.41 e
N END OF BOREHOLE @ 20.0ft BGS WELL DETAILS
B Screened interval:
- 609.41 t0 599.4 1t AMSL
—22 9.00 to 19.00ft BGS
- Length: 10ft
o Diameter: 2in
" Slot Size: 10
—24 Material: PVC
- Seal:
- 613.4110 611.41ft AMSL
- 5.00 to 7.00ft BGS
-— 26 Material: Bentonite Chips
B Sand Pack:
o 611.41t0 598.41it AMSL
- 7.00 to 20.00ft BGS
28 Material: #2 Sand

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND ¥  07/28/2003

CHEMICAL ANALYSIS




STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1
PROJECT NAME: PHASE | RFI HOLE DESIGNATION:  MW-25
PROJECT NUMBER: 19867-00 DATE COMPLETED: July 23, 2003
CLIENT: Vanadium Corporation of America DRILLING METHOD: 4 1/4 Inch HSA
LOCATION: Niagara Falls, New York FIELD PERSONNEL: P. Kryger/  C. Simmons
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft Monitoring Well
ft BGS AMSL x | F w
< | &
T S O
TOP OF CASING | 606.05 s | &Hlols
GROUND SURFACE | 605.96 =2 = lflr:J z
TOP OF RISER | 605.31 z | 2 £
| FILL - silty clay, trace fine gravel, non-plastic,
N cohesive, dry, no odor, some gray fine to ; 2| 5
K coarse grained gray slag, some organic matter
2 SLAG (FILL) - sand to fine gravel sized s Bentonite
R —\ particles, non-cohesive, moist, no odor, slight / Chips /’2'\ 54 | 37
i metallic sheen at base of slag 2"0Riser | 2 4
- FILL - silty clay, trace fine to coarse grained 601.96
i \ gravel, dark brown, slightly moist, no odor, / ; 8" 0 Borehole
trace organics
B CL - SILTY CLAY - trace sand and gravel, high : 71 |WOH
L 6 plasticity, slightly cohesive, dark gray o brown, /
saturated, no odor, trace organics /
- - - 4=%— Sand Pack
B - cohesive, dark brqwn. gt 5.1ft BGS : 599.16 . 2" 0 Screen 4 711 6
L CL - CLAY - trace silt, slightly plastic, cohesive,
-8 dark brown, saturated
L - trace fine gravel, no silt, with gray mottling,
L slightly moist, no odor at 8.0ft BGS / 5 ) 92 | 20
i / N
10 END OF BOREHOLE @ 10.0% BGS 2 s
- : WELL DETAILS
o Screened interval:
r 601.46 to 596.46ft AMSL
12 4.50 to 9.50ft BGS
- Length: 5ft
- Diameter: 2in
u Siot Size: 10
—14 Material: PVC
~ Seal:
o 604.96 to 602.46ft AMSL
o 1.00 to 3.50ft BGS
16 Material: Bentonite Chips
- Sand Pack:
- 602.46 to 595.96ft AMSL
I 3.50 to 10.00ft BGS
--18 Material: #2 Sand
20
— 22
=
24
— 26
28

OVERBURDEN LOG 19867 BH AND MW.GPJ CRA_CORP.GDT 7/13/04

NOTES:

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

WATER FOUND ¥ 07/23/2003
CHEMICAL ANALYSIS




OVERBURDEN LOG 19867 BH AND MW.GPJ CRA_CORP.GDT 7/13/04

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1
PROJECT NAME: PHASE | RF! HOLE DESIGNATION:  MW-26
PROJECT NUMBER: 19867-00 DATE COMPLETED: July 23, 2003
CLIENT: Vanadium Corporation of America DRILLING METHOD: 4 1/4 Inch HSA
LOCATION: Niagara Falls, New York FIELD PERSONNEL: P. Kryger
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft Monitoring Well
ft BGS 4 w
AMSL o <C R -]
",_-‘g > [
TOP OF CASING | 614.54 s | Hlo|g
GROUND SURFACE | 614.38 =) [ 'é:J z
TOP OF RISER | 614.33 z | 2 £
| TOPSOIL (FILL) - fine grained, poorly graded, i'l
N with silt and sand, trace fine gravel, Y . 25 | 17
non-cohesive, medium brown, dry, no odor, I~
- 9 abundant roots and organics Yy 612.38 a Concret
L FILL - very fine silt and sand with large gravel ' 4 ¢
: pieces, with light gray porous slag, dry 8" 0 Borehole @ 25 | 30
—4 - sand to fine gravel sized particles, trace silt, 2" @ Riser
- non-cohesive, dark brown, very slightly moist,
- no odor at 4.0ft BGS 3 17 | 15
- - fine grained, medium to dark gray at 4.2ft Bentonite
—6 BGS Chips
L 4 37.5| 18
—8 6018 [
= CL - SILTY CLAY - trace fine gravel, medium rt—— Sand Pack
- to dark brown, moist, no odor, malleable, / : 5 50 | 10
L ductile, pliable / 2" @ Screen
10 - with large pieces of broken rock, with /
. fat10.
- abundant fine gravel at 10.0ft BGS / /,6\ o | 2
N N
12 /
- 7 8 |>50
- END OF BOREHOLE @ 12.9% BGS 601.48
14 Refusal at 12.9 ft b
- etusal at 12.9 1 bgs. WELL DETAILS
o Screened interval:
- 607.38 to 602.38ft AMSL
— 16 7.00 to 12.00ft BGS
L Length: 5ft
B Diameter: 2in
r Slot Size: 10
18 Material: PVC
o Seal:
- 611.38 to 609.38ft AMSL
- 3.00 to 5.00ft BGS
—20 Material: Bentonite Chips
B Sand Pack:
- 609.38 to 602.38ft AMSL
- 5.00 to 12.00ft BGS
— 22 Material: #2 Sand
— 24
— 26
+—28
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND ¥ 07/23/2003
CHEMICAL ANALYSIS
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STRATIGRAPHIC AND INSTRUMENTATION LOG

CRA
(OVERBURDEN) Page 1 of 1
PROJECT NAME: PHASE | RFI HOLE DESIGNATION:  MW-27
PROJECT NUMBER: 19867-00 DATE COMPLETED: July 29, 2003
CLIENT: Vanadium Corporation of America DRILLING METHOD: 4 1/4 inch HSA
LOCATION: Niagara Falls, New York FIELD PERSONNEL: J.Raby/  C. Simmons
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft Monitoring Well
ft BGS o W
AMSL 5 <>: S5
<2
TOP OF CASING | 607.02 S 8|olg
GROUND SURFACE | 606.72 2 E |8
TOP OF RISER | 606.19 z | 2 Z
R FILL - silt-sized particles, trace fine gravel,
N glcij%r:tly plastic, medium to dark brown, dry, no 505,62 A 4 625! 8
s SLAG (FILL) - with silt to fine gravel-sized it
R particles, non-plastic, gray, dry, no odor R 2" @ Riser
L - light brown mottling at 2.0ft BGS 2 67 | 7
= K ‘ 8" 0 Borehole
-4 - slightly moist at 4.0ft BGS ;
L .l Sand Pack 3 125] 7
- 2" @ Screen
—6 - saturated at 6.0ft BGS v
L i . 600.22
B CL - SILTY CLAY - plastic, cohesive, dark 4 83 | 13
B brown, moist, no odor
8 - medium to dark brown, less moisture at 7.6ft
B BGS /
- 5 83 | 25
- 0 / WELL DETAILS
- 4 596.72 | Screened interval:
R END OF BOREHOLE @ 10.0ft BGS 603.72 to 598.72f AMSL
- 3.00 to 8.00ft BGS
I~ Length: 5ft
—12 Diameter: 2in
- Siot Size: 10
- Material: PVC
- Seal:
14 605.72 to 604.72it AMSL
L 1.00 to 2.00ft BGS
- Material: Bentonite Chips
N Sand Pack:
— 16 604.72 to 597.72ft AMSL
- 2.00 to 8.00ft BGS
o Material: #2 Sand
— 18
—20
—22
b-24
—26
—28
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

OVERBURDEN LOG 19867 BH AND MW.GPJ CRA_CORP.GDT 7/13/04

WATER FOUND ¥ 07/29/2003




STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1
PROJECT NAME: PHASE | RF} HOLE DESIGNATION:  MW-28
PROJECT NUMBER: 19867-00 DATE COMPLETED: July 29, 2003
CLIENT: Vanadium Corporation of America DRILLING METHOD: 4 1/4 Inch HSA
LOCATION: Niagara Falls, New York FIELD PERSONNEL: J. Raby/ C. Simmons
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft Monitoring Well
ft BGS - w
AMSL x < =
=183
TOP OF CASING | 606.22 S| Elo|<
GROUND SURFACE | 606.16 =) = % z
TOP OF RISER | 605.96 < | £ £
N CL - SILTY CLAY (FILL) - with trace vegetative 605.66
B matter, moderately plastic, medium to dark ’ Y 625! 14
B brown, dry. no odor Bentonite N )
Y SLAG (FILL) - silt-sized particles with fine Chips
R grainged gravel, non-plastic, gray with brown RN 2" 0 Riser
K mottling, dry, no odor , 6 | 54
- o \ 8" 0 Borehole
i FILL - silty clay, trace slag, plastic, medium to ) 50118 : g?gdstfe?n ’ Ll
L6 dark brown, very slightly moist, no odor
i / 599.46 TN
- CL - CLAY - trace silt, plastic, gray to light 7 <D 75 | 20
- brown, slightly moist, no odor
—8
I WELL DETAILS 5 BT
r Z Screened interval:
—10 4 596.16 603.16 to 598.16ft AMSL
| END OF BOREHOLE @ 10.0ft BGS 3.00 to 8.00 BGS
- Length: 5ft
- Diameter: 2in
— 12 Slot Size: 10
- Material: PVC
= Seal:
- 605.16 to 604.16ft AMSL
14 1.00 to 2.00ft BGS
- Material: Bentonite Chips
- Sand Pack:
o 604.16 to 597.66ft AMSL
16 2.00 to 8.50ft BGS
- Material: #2 Sand
—18
20
22
—24
26
—28

OVERBURDEN LOG 19867 BH AND MW.GPJ CRA_CORP GDT 7/13/04

NOTES:

cremicaL anaLysis ()

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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FEB-16-28@4 15:@9 FROM:CRA INC 716 206 G201 TD:519 725 1158 P.2
EB. 16. 2064 L..%;D:E@zct §JB SERVICES HAWBURG . 049

z prilling BUFFALO OFFICE |
’ | and 5167 South Park Avanus |
| Festing Hamburg, NY 14075 |
Phone: (716) 648-8110 .
Pax: (716) 6450051 |
|
Laboratory Test Report |
PROJECT: Vanadium Corp. of America
|
CLIENT: CRA !
DATE: September 29, 2003 PRQJECT NO.: BD-03-00¢6

—— oo oo
T e

Atteched are the results of laboratory testing conducted on various samples from the above
referenced project. P. Kxyger representing CRA, chose samples contained in this report,

The testing conducted was gs follows:

ASTM D-422: Particle Size Analysis of Soils

ASTM D-4313: Liquid Limit, Plastic Limit, :and Plasticity Tndex of Soil

ASTM D-5084: Measurement of Hydraulic Conductivity of Saturated Porous Meterial
" Usihg a Flexible Wall Permeameter

Samples were received at the SIB Services, Inc. laboratéry on August 21, 2003 where they
were processed for testing. :

I£ the reviewer should have any questions conceming this report, please do not hesitate to
contact our office at any time.

SJB Services, lnc. |

é ul Gregorczyk
Laboratory Manager

Albany, NY Goriland, NY Quiba, NY Rochester, NY Syracuse NY
(518) 8997491 (607) 7587182 (685)968-9688  (635)389-2730  (319) 437.3890 |
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FEB. 16. 2004, 1:31PM g SJB SERVICES HAVBUKG > o8 P.3

U, 04 Y 3
BUFFALQ OFFICE

z riliin

g a2 5157 Scuth Park Avenue
’fé Testing Mamburg, NY 14075 X
z Phone: (716) 846-8110

Pax: (716) 645-8051

Laboratory Test Report
PROJECT: Vanadium Corp. of America '

CLIENT: CRA

DATE: September 29, 2003 PR(;)JECT NO.: BD-03-06
REPORT|NO.: LTR-1
PAGE 1 OF 3

s s o e

et Al A e
s v ——r—— e——

SJB Sample Number: 03-1763
CRA Sample Number: GT-19867-08-03-FK-001

ASTM D-422: Particle Size Analysis of Soils

Sisve Percent

Size Passing |
14" 100.0 ?
17 99.9

W 99.6

%" 99.3

Yo 99.0 !
#4 98.8

#10 93.4 PERCENT COMPONENTS

#20 90.0 GRAVEL SAND SILT CLAY

#40 85.4 1.2% W1% 448% 259%

#100 77.4

#200 70.7

ASTM D-4318: Liguid Limit, Plastic Limit, and Plastiéiy Index of Soil

Liquid Plastic Plasticity
Limit Limit  Index
38 30 8

ASTM D-1557-91: Laboratory Compaction Characteristics of Soil Using ,
Meshod C Modified Effort i
Maximum Dry Density: 99.4 pef ’

Optimum Moisture: 17.1%

ASTM D-5084: Measurement of Hydraulic Canducliw:ity of Saturated Porous Maserial
Using a Flexible Wall Permeameter

Coefficient of Permeability: 5.77 x 107 ecm/sec (95.4% compaction at 17.2% moisture)

Alpany, NY Gortiand, NY Cubz NY Rachester, NY Syracuse, NY
(518) 899-7491 (607) 758-7182 (585) D6&-968€ 685) 359-2730 {315) 437-3890 |




FEB-16-2094 15:89 FROM:CRA INC 716 206 0201 TO:519 725 1158 P

—_— — 4
| Seruicss. TnC Particle Size Distribution Report %
Project: VANADIUM CORP. OF AMERICA Project No.: BD-03-006
Client: CRA ,
Sample No:  03-1763 Source of Sample: PK-001 Date; 9/29/03]
Locatlon: GT-19867-08-03-PK-001 Elev./Degth:
s safatts . oz nazw DEE
100 : ; T . -.*-«-\LN*I T 11 ] !
1 P AHERSEERIE |
80 : : . : T T A i
: AR R . i T | !
&0 v it Y - . v T T — !
AR R AIERE ) !
! A — N N |
& o : = T :"'%i N i
z i3 1} I t ¥ i . ‘ t ' [_
an T Wb NIRRT L ;
E 50 : e R AR : : L x
gm T E L HISER N i N\
& : TERENINE IR el
& 30t | —— s -L' ; AR R ---tH-,--
ol e R IAERE cOIE
R s t . « . ( ) f ' b 1
oI T T ]
(I A (IRBHERI T
0 100 10 k 0.1 0.1 0.041
GRAIN SIZE - mm i
%, GRAVEL % SAND % FINES 1
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY |
) 0.4 08| 54 8.0 1a.7 48 259 1|

SIEVE PERCENT spec.’ PASS?

SUE FINER PERCENT {X=N0)
15 in 1000
1m. 959 |
75 m. 99.6 |
Sin. 99.3
251n, %s0 !
#4 98.
#10 934 l
#20 $0.0
#40 §5.4
#100 774
#2300 70.7

goll Doscription |
GT-15867-08-03-PR-001

Arterborg Limits

PL= 30 L= 38 Pi= B
Cocfficlents
Dgs= 0402 Dgg= 00263 Dgp= 0.0171
Dag= 0.0063 Dq5= D=
CU= Ce®
) Clagsification
Uscs= AASHTO=
' Remarks
LTR: 1

DATE RECEIVED: 8/19/03
SAMFLED BY: 513 i

" o spoc{ﬁwimpmvidec‘:‘) Plate |
| !
Albany, NY Corland, NY Guba, NY Rochester, NY Svrscuse NY |

{518) 8067491 {(607) 7587182 (585) 968-9888 (588) 359-2730 {315} 437-3890 !
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FED. 1D LUGG 4D 3IFM 9B DERVIVED MANDUKG wouay o n
i
LIQUID AND PLASTIC LIMITS TEST REPORT
80 ' 7 -
Dashed line indicates the approximate / y
upper limit boundary for natural soils 7 ;
/ / / L
S0 4
L y |
/ & g
/ c_y
d
40— // / i
7 V]
7
g 7 / |
= // §
Eanl L , —
e ,
@ ’
z ’ %
/ |
20— g £ ;
/] o~ i
s o) |
; ? i
’
, A
10}~ |
/ e
T+ - 7 77 7 i
A //// ///7‘%?%’% ML T oL MH c?r OH ?
! i
| {
10 : 30 ’ 50 76 90 110

LIQUID LIMIT
SOIL DATA |
Rty QUID | PLASTICITY |
LE | DEPTH WATER | PLASTIC|| LI =

ewgow | source | ) CONTENT | LMIT LM INDEX uecs
%) ) () (%) '

° PK-001 | 03-1763 30 38 8
TIQUID AND PLASTIC LIMITS TEST REPORT| Cllent: CRA '
S JB Project: VANADIUM CORP. OF AMERICA
SERVICES, INC. roject No..BD-03-006 Plate
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FEB, 1D, UG ) 3LFW OJB SERYILEY HAWBUKG W, Y&y . 0
COMPACTION TEST REPORT
111 1 i
\
' \
106 \
A
101 :
5 AN
a % [
2 A o S \ -
g Z N |
= / N\ 1
S 7/ \ |
A |
a 4 , . |
)4 \ |
. pann \\ i
° |
o1 ' ) |
\ 1]
% 1
\‘\ ZAY for
| Sp.G. =
36 2.8
3 ) %3 18 23 28 33
Water content, % |
Test speciiication: ASTM D 155791 Procedure A Modifisd
Elev/ Classification Nat. : %> r %<
Depth Uscs AASHTO Molst | P L P Nod || No.200
265 38 8 12 | 707
TEST RESULTS MATERIAL DESCRIPTION

Optimum moistwe = 17.1 % ;
Project No. BD-03-006 Client: CRA

Project: VANADIUM CORP. OF AMERICA LTR-1
SAMPLE NUMRBER: 03-1763

Remarks: :

|

e Locatlon: GT-19867-08-03-PX-001

i
|
COMPACTION TEST REFORT ' |
,
i

SJB SERVICES, INC. Plate
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FEB, 10, 20L& 20 32¢M 9B JLKVILED HANBUKG W. UGy A
TEST DATA! SAMP _E DATA:
Specimen Height (em): 11,87 Somple Zdentificetion:
Snecimen Diameter (em): 10.21 GT~-198B7=08-03=PK~-001
Dry Unit Weight {pef): 54.9 Visuo! ‘Description: Silt, some sond & cley
Moisture Bafore Test {%): 17.2 noce groval
Moisiure Aftar Test (%): 25.5 Remorks: ASTM DS50B4
Run Number: 1R Z a .
Cell Prassura (psi): 85.0 MaxImum Dry Density (pct): 99.4
Opt lmum Moisture Content (%): 7.1
set. Pressure (psi): 8Q.0 ASTM{O1557>
Ditf. Hecd (psi): 4.1 Percent Compaction: 83.4%
Pormeamoter type: FLEXIBLE WALL
perm. {em/ses): £.77 » 10°=7 Sample typs: REMOLDED
TIME — t (sec)
Q 50 10D 150 200
o QQ;NN‘L\\
S~
¢ c.06 >
~ \
% ‘“i\
I 0.12 [
W e N |
3 .y
i
e .18
> e i
= M !
g <t
& 0.24
Q.3 |
~~ ¢ »
g 4 x 10~ , 1
J 8 x 10==7 : !
) * e .
R A = e
¥
| 4 x 10~=7 ¥
a
H 2 x 10=7
g
x
& I i
1 x AC~-7 :
20 25 if 35 40
AVERAGE HYDRAULTC GRADIENT ~ dH/L (em/cm) |
Project: Vanadium Corp. of Amsrlco Project No.: BD~03JOOG
Lonatien: Flle No,: LTR=
Date; ©,1/03 : Lab Ne.: 03-1763

! Teated by: pg
p EABTLY
ERM TLITY TEST REPORT Checked By: pg

SJB SERVICES, INC. | T o tomk velume

¢
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ki3, 16, 2004 ~21}32*’5‘4 SJB SERVICES HANEURG Y. D4y ‘)
3 i BUFFALO OFFICE
. # and 5167 South Park Avenue
: Testing , Hamburg, -NY 14075 )
' Phone; (716) 6488110 -
Fax: (718) 848-8051
Laboratory Test Report

PROJECT: Vanadium Corp. of America

CLIENT: CRA

DATE: September 29, 2003 PROJECT NO.: BD-03-006

REPORT NO.: LTR-2
PAGE20F 3
—_ — e — |

SJB Sample Number: 03-1764

CRA Sample Nunber: GT-1 9867-08-03-PK-002

ASTM D-£22: Particie Size Analysls of Soils
Si Percent 1
Size Passing i i
2" 100.0 i f
1] 99.6
1" 99.3
W 99.2
" 99.0
e 98.3
#4 97.4 )
#10 94.4 PERCENT COMPONENTS
#20 91.5 GRAVE SAND SILT CLAY |
#40 89.3 2.6% 193% 392% 389% f
#10D 83.6 ;
#200 78.1

ASTM D-4318: Liquid Limis, Plastic Limit, and Plastiéisy Index of Soil
Liquid Plasdc Plasticity
Limit Limit  Index
7 2 15
ASTM D-1557-91¢ Laboratory Compaction Characfer:isﬁcs of Soil Using ;
Method C  Modified Effort ‘

Maximum Dry Density: 104.8 pcf
Optimum Moisture: 15.0%

ASTM D-5084: Measurement of Hydraulic Conductivity of Saturated Porous Material
Using a Flexible Wall Permeameter

Cosfficient of Perfneability: 7.52 x 10° co/sec (94.1% compaction at 14.8% moisture)

Albany, NY Cortiand, NY Qba NY ‘Rochester, NY Syvraguse. NY
(518) 898-7481 (607) 758-7182 (586) 968-9686 (585) 358-2730 (315) 437-3890

\



FEB-16-2084 15:1@ FROM:CRA INC 716 206 Geo1 T0:519 725 1158 P.9
PEE 10 LG LUAIEN L 2UY SERVIGEY HANGUKS WUy Y|
Z Drilling ! BUFFALO OFFICE |,
z and $187 Seuth Park Averwe
z Testing Hamburg, NY 14075
Z ' Phone: (716) 848-8110 .
Z Fax: (716) 545-8051

Particle Size Distribution Rraport
Project: VANADIUM CORP. OF AMERICA Project No.: BD-03-006
Client: CRA
i
Sample No:  03-1764 Soures of $ample: PK-002 Date: 9/20/03
Location: GT-1986708-03-PK.-002 Elev/Dapth:
] F
: $gfazag g & g 8 fEd
100 U et iR EE It
%0 vl o o e i o |
: . R \ 1Tt
80T T e T T TP )
70 e b i Tamei s
g " : ARt HE IRRERE LI \:;
T ST — T T T T
os L | AR R ER I |
E 50 a T 0 I " : \ : \K
i Uk E b sl ; T \ 1
& i SRR IIEREEEL EN
& sol—-— e T INEREE R e
20 : et e e
70 T ? =TT I
ISR gl IHE |
300 100 1 } (K] 0.01 0.001
GRAIN SIZE - m , |
% GRAVEL % SAND % FINES ;
% COBBLES R FINE | CRS. | MEDIUN | FINE ST CLAY |
0.0 .8 18 3.0 5y 114 392 38.9 |
l
SIEVE PERCENT sPeC.’ PASS? Soil Description
SIZE FINER || PERCENT | (X=NO) GT-19867-08-08-PK-002
2. 100.0 :
15 99,
iy 9.3
72D o ; Bfferberalimuis .
o T . = Rla
_25§ 53 PL= 23 L= 37 1
: : Cogflicien
me e Dgs= 0.181 De“‘q'ﬁ‘ﬂéﬁf 0.01 Dsge 0.0084 |
#40 £93 D3 d.0027 Dig” Dig= :
#100 83.6 U= ¢
#200 8.1 , Classification
USCSs = ARSHTO=
’ Remarks
LTR: 1
DATE RECEIVED: 8/19/03
SAMPLED BY; 8/8
* (no specificatian provided] Plate i
Albgny. NY Cortland NY Cuba, NY Rochester, NY 8yracuge, NY
! (518) 8997481 (315) 437-3880

(607) 758-7182 (585) 968-9686 1685) 358-2730
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: 158 .
reo. 100 JVVd  Li34Tm OUb OERYIVEY HANDUKN YW, u4y “ ITJ Ji‘a
: I
[

LIQUID AND PLASTIC LIMITS TEST REPORT

80 : // v/
Dashed line indicates the approximate . /
upper limit boundary for natural soils ; ~ |
i
/
50 [ 7
e R |
A &
/! &
/
40— vas /
& /
E /
/
% 30 S A//’ 7
9 S/
2 /
/
. /

P

|
O
%\'

10f— y
7V — S
L LY oL MH or OH
' i
| i. e .
10 30 50 s 70 %0 T10
LIQUID LINIT
SOIL DATA ' N
NATURAL
SAMPLE DEPTH WATER 4 PLASTIC LKQUID - PLASTICITY
SYMBOL | SOURCE NO. (L) CONTENT | LINIT | omox | S0
N ) (%) @ ]
° PR-002 | 031764 T m 37 15
TTOUID AND PLASTIC LIMITS TEST REPORT] Client: CRA — |
SJB Project: VANADIUM CORP, OF AMERICA '
| SERVICES, INC.




FEB-16-2004 15:180 FROM:CRA INC

716 206 0201

TO:519 725 1158

FCOD. 1D, LVL%  Li34fM DUD ACAVILLO MAYSURY W, Y8y '
COMPACTION TEST REPORT
107.0 LA | |
i
- \ i
~ 1R .
104.5 \ : |
|
/ A \\ |
I
/ ) |
- ! \ |
102.0 :
- / \ |
| ‘ |
[ / N JuE
= / ' |
2 |
9.5 7 i
|
/ \
/
/ \
97.0 \
\
\ ZAV for
Sp.Q.8
945 , . |k 285
3 8 13 18 23 28 33 |
Water content, % ]
|
Tes! specification:  ASTM D 1557:91 Procadure A Modified |
] . H
Elev/ Classification Nat | %> ) %<
Depth uscs AASHTO Molst, SpG. L P Nod 1 No.200
I i
1 28 37 15 26 a 78.1
TEST RESULTS ' MATERIAL DESCRIFTION
N facironm dry density = 104.8 pef G1-19867-08-03-PK-002
Optiroum moisture = 15.0 %
[Project No. BD-03-006 Client: CRA Remarks:
Projest: VANADIUM CORP. OF AMERICA LTR2
SAMPLE NUMBER: 03-1764
e Location: GT-19867-08-03-PK-002 ,
COMPACTION TEST REFORT
| SJB SERVICES, INC. Plate |
:




FEB-16-2004 15:1@ FROM:CRA INC 716 206 2201 10:519 725 11
. S - . . . : S8 P.12
FES. 16, 2044 2:3IPM SJB SEKVICED HANBUKG W, ey -
» U L
LTTY TEST REPORT |
TEST DATA: SAMPLE DATA: |
Jen 2o o N \
Specimen Aeight (em): 11,68 Sample Jdentification: !
Speeiman Dfameter (em): 1€.23 GT=19887~08-03-PK~002 ]
Dry Unit Weight (pcf): 8.6 Visugl Descripiion: Silt & clay, l
MoistLre Sefore Test (%): 14.8 | uttle sand, tracs grovel %
Molature After Test (%): 22.8 Remarks; ASTM DS0BA i
Run Numrbsar: 1. 2 & .
Cell Pressure (psi): 5.0 wax imum Dry Dansity (pcf): 104.8
Opt(mum Moisture Content {(%): 12.0 :
Sat. Praessure (psiy: 80.0 ASTM(1557) i
Diff. Head (psil: 3.8 Persent Compaction: 94,1% .
Pormeameter type: FLEXIBLE WALL ,
Perm. {em/se5): 7.52 x 10-a8 Samp e . type: REMOLDED
: !
. i
TIME - t {sec) |
o] 80C 1000 1500 2000
° 1] . |
A s §
‘\ (
c
] Q.06 1!
3 N~
| 0.12 ] |
3 . |
bt
2 0.18 N
; ‘Lw,n‘\k |
[@] e
o} P
L 0.24 ey |
_~ .3 |
b 1 x 108 j
[
=
3
A :
x |
| : !
E 1 x {0~=7 #: : i (i
_l - [
g
P ;
oo, | . !
x 10~
10 5 20 25 30
AVERAGE HYDRAULTC GRADYENT - dH/L (cm/am)
—— e 2 — :
Projeet: Vanadlum Corp. of Amerlica : Projoct No.: BD=0I-008
Location: File Ne.: LTR=-2
Date: 9/6/03 Lob No.: 03-1764 |
| Tested by: pg
PERMEASILITY TEST REPORT

Checked by: pg
Test: C¥ - Constant velume

SJB SERVICES, INC.

|
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.__....... EB. 16, 2004 Z P g BB SERVICES HAVBURG Wo0sY 413
£ Drlllmg BUFFALO OFFICE
£ and $167 Souh Pam Avenue
5 Testing Hamburg, NY 14075
£ Phone: (718) 648-8110 .
z Fax: (716) 649-8051

- Laboratory Test Report
PROJECT: Vanadium Corp. of America
CLIENT: CRA
DATE: September 29, 2003 PROJEC’I NO.: BD-03-006
REI’ORT NO.: LTIR-3
PAGE 3 or 3
T P
SIB Sample Number: 03-1765 : ]
CRA Sample Number: GT-19867-08-03-PK-003 '
ASTM D-422: Particle Size Analysis of Solls
Sieve Percent
Size Passing
1’ 100.0 : |
%" 99.7 i
" 99.5 i
wr 98.6
#4 97.7 i
#10 32.8 PERCENT COMPONENTS
#20 80.5 GRA SAND SILT CLAY |
#40 783 23 % 250% 39.1% 336% :
#100 75.2 :
#200 72.7

ASTM D4318: Liquid Limiz, Plastic Limit, and Plasticity Indes of Soi |

Liquid Plastic Plasucxty,
Limit Limit  Index j !

44 27 17 '

ASTM D-1557-91: Laboratory Compaction. Characteristics of Soil Using
Method C Modified Effort
Maximum Dry Density: 103.9 pcf

Optimurm Moisture: 15.6 %

ASTM D-5084; Measurement of Hydraulic Conducthiity of Saturated Poraus Material
Using a Flexibie Wall Fermeameter

Coefficient of Permeability: 8.72 x 10 cm/sec (34. 6% compzlcnon at 15.3% moisturs)

|

Albany, NY Centland, NY. Cuba, NY Lochester, N Svracyse NY
(518)698-7491  (607) 7587182  (685)068-9686 (585)350-2730  (315)437-3880 |

|




FEB-16-2004 15:11 FROM:CRA INC 716 286 6201 T70:519 725 1158 P.14

— tB. 16, 20(.-4('63{5&&1: SJB SERVIGEY HANBUKG W. U4y e
£ Drilling BUFFALO OFFICE
z and 5167 South Park Avenue
Z Testing Hamiburg, NY 14075
Z i Phaene: {716) 548-9110 .
12 Fax: (716) 648-8051
Particle Size Distribution Report
Project: VANADIUM CORP. OF AMERICA , Project No.: BD-03-006
Client: CRA
Sample No:  03-1765 Source of Sample:  PK-003 Date: 9/29/03 .
Location: GT-19867-08-03-PK-003 - Elev./Depth:
d
N E - o
s 2 z3 4 € . ¢ z3g s $ER
100 ; : " 0'8"%" T T T
% bttt l TR
s L S oty
i . ok N : ! N L
g v T T TR TN
Z g0 : . ot - S RN L A UB 5 o
[T ) 4 y b . N ' W
E o . S L {1 LR AR I ™.
é IR INIER R RRELL R
4_0 .|
& TR U THIERE il 3
o a0 ; G = et ; ; s o
. AP IR o |
10 ; SRR 1 ; s =
0 ; | : Ir : W : L : 1 ;
50 ) 70 1 a1 007 ]
GRAIN SIZE -mm L |
% GRAVEL % SAND % FINES i
% COBBLES ERS. FINE | CRS. | MEDIM FINE SILT CLAY |
0. 03 70 11491 45 56 39.] 33.6
SIEVE PERCENT 8PEC. PASS? . Soil Deserintion
SIZE FINER | PERCENT | (X=NO) GT-198647-08-03-PK-003
lin, 100.0
75 m, 99.7
3 i, 99.5
5 g | epepun
gég g%g PL= 3? = 44 Pi= 17
cefficients
P & Dgo= 431 | Deo= 09229 Dgg= 00126
727 30= 168 108
#200 e o
9'“"3‘,3@5
uscss TO=
: Remarks
LTR:3 i {
DATE RECEIVED: §/19/05
SAMPLED BY{8JB
" {0 specifiantion provided) j l Plate
Albany NY Cortland, NY Cuba, NY Fiochesier, NY Syracuse, NY
(518) 898-7491 (6Q7) 758-7182 (585) 968-9686 (585) 369-2730 {315) 437-3890
i
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Feb. 100 LU6d £I33FW s OLKYIVED HANBUKU : U, u4y "

LIQUID AND PLASTIC LIMITS TEST REPORT

60 : /

/
Dashed line incicates the approximate p 4
uppsr limit boundary for natural soils . |

T
N

o
S
t
g

PLASTICITY INDEX
S
N
~

{8 ]
[+
l
“
\\
LN
\o<

/ . i
/
4 .

10 , -
7 "' - j ;’ s / i
7 /
L LLESY | wgrod ; MH or OH
; | l | ]
i f
10 30 50 ; 78 0
LIQUID UMIT |
S0IL. DATA
NATURAL : ) !
saMPLe | DEPTM | WATER | PLASTIC | LIQUD | PLASTICITY
SYMBOL. | SOURCE NO. o CONTENT | LN LT INDEX
{A) (%") (%) %)
® PK-003 03-1765 2y 44 17

TviD AND PLASTIC LIMITS TEST REPORT|| Cllents CRA
S JB Project: VANADIUM CORP. OF AMERICA

SERVICES, INC. Proiect No: BD-03-006 | Piate
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FEB, 16, 2064  2:33PM SJB SEKVICEY HANBURG - . 4y wP'l]G
COMPACTION TEST REPORT |
106 ‘ I \ [ L
| | \ '
B . \\ A
104 "I\ \\
- i o
o 7 L
il \\
102 :
3] L \k é \
Q. T
i | A\
3 AN
& / TN
100 3 |
/ { \ :
) ' \ \ |
‘ LN |
\ i
1 !
98 T 3 \ i
| X ZAV for
. \ 3p.G.=
o 2.65
3 1 8 23 28 33
! Water content, %
i |
Test specification:  ASTM D 155791 Procedure A;\(ﬂodiﬁed !
[ i
Elev/ Clagsiflcation ! Nat. | % > %<
Depth uscs AASHTO Moist. S“'?‘ LL P No4 | No.200
l 59 265 44 17 23 72.7
TEST RESULTS | f MATERIAL DESCRIPTION
Maximum dry density = 103.9 pef ! | GT-19867-08-03-PK-003
: i
Optimum moisture = 15.6 % j l |
o~ _—=.,
Project No. BD-03-006 Client: CRA i ‘ Remarks:
Project: VANADIUM CORP. OF AMERICA i LTR:3
i SAMPLE NUMBER: 03-1765
o Location! GT-19867-08-03-PK-003
COMPACTION TEST REPORT
: ,
SJB SERVICES, INC. . " Plate
' [
|
I
|
%
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FEB. 16, Z0G4  7:33PM OJB SERVICES HANBUKG , 0. 049 ' 17
1
PERMEABILITY TEST'REPORT
TEST DATA: SAMPLE DATA:|
Specimern Height {cm): 11,863 Somale Tdentfificatien: |
Specimen Dlomater (om): 10.21 GT=1$8BY -08~03-PK-003
Bry Unit Weight {pcf): 98.3 Visual Description: Silt & cloy, some|sand
Moigture Safore Test (K): 15.3 troce graval
Moisture After Test (%): 21.9 Remarks: ASTM D5084 |
Run Number: 1 @ 4 A& :
Cel FPrassure (psij): 95.0 Maximuq Dry penzity (pef): 103.8 |
Optimum Moisfturz Coentemt (%): 15.6& !
Sot. Pressure (oa():  80.0 ASTM{D1557)
BIfF. Head (psi): 3.8 Percent Conpbction: B4.86%
Permearieter type: FLEXIBLE WALL
Perm. {cm/sec): 8.72 x 10~-8 Sarpie *ypen REMOLDED
: !
TIME = i (sed) !
o} 500 10g0 1800 2000
o % P, :
; i
i
o |
~ -
-
v K\ i
| .08 N -
m :
g \\ F
& 0.12 d
>
: AN
| N
L 0.18 LW |
NG .
'S
_ 0.2
] 1 x 1Qnet
<
£
u
s I
X !
] |
r 1 x 10~-7
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2.0

INTRODUCTION

The following document details an assessment and validation of analytical results
reported by Ecology and Environment, Inc. (E&E), located in Lancaster, New York, for
samples collected at the Vanadium Site (Site) located in Niagara Falls, New York.
Groundwater, surface water, surface soil, sediment, and borehole soils were collected
during July and August 2003 to conduct a Remedial Investigation (RI). For sample
identification, a sampling and analysis summary is presented in Table 1.

The quality assurance/quality control (QA/QC) criteria by which these data have been
assessed are outlined in the analytical methods and the document entitled "USEPA
Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review", February 1994, EPA-540/R-94-013.

The data quality assessment and validation presented in the following subsections were
performed based on information from data sheets including matrix spike (MS)
recoveries, duplicate results, laboratory control sample (LCS) recoveries, and blank

results for all parameters.

All soil, surface soil and sediment results are reported on a dry weight basis.

SAMPLE HOLDING TIMES

The method-specified holding time criteria for this program were as follows:

Parameter Matrix Holding Time
TAL Metals (except Mercury) Water 180 days from collection to analysis
TAL Metals (except Mercury) Soil/Sediment 180 days from collection to analysis
Mercury Water 28 days from collection to analysis
Mercury Soil/Sediment 28 days from collection to analysis
Chromium VI Water 24 hours from collection to analysis
Chromium VI Soil/Sediment 30 days from collection to extraction
7 days from extraction to analysis
Cyanide Water 14 days from collection to analysis
Cyanide Soil/Sediment 14 days from collection to analysis
pH Soil/Sediment ASAP

A holding time of 48 hours from collection to analysis was utilized for the pH analysis.
All sample analyses were performed within the required holding times with the
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exception of various soils/sediments for pH analysis. All associated results were
qualified as estimated (see Table 2). All samples were properly preserved and cooled at
4°C (+2°C) after collection and all samples were received by the laboratory in good
condition.

LABORATORY BLANK ANALYSES

The purpose of assessing the results of laboratory blank analyses is to determine the
existence and magnitude of sample contamination introduced during analysis.
Laboratory blanks are prepared from deionized water and analyzed as samples.

Most blank results were non-detect for the analytes of interest with the exception of
metals and cyanide present at low concentrations. All associated sample results with
concentrations similar to the blank concentrations were qualified as non-detect (see
Table 3).

For this study, laboratory blanks were analyzed at a minimum frequency of one per
analytical batch.

LABORATORY CONTROL SAMPLE ANALYSES

 The LCS serves as a monitor of the overall performance of all steps in the analysis,

5.0

including the sample preparation. LCSs were analyzed using the same sample
preparation, analytical methods, and QA/QC procedures employed for the investigative
samples.

LCSs were reported for all inorganic analyses. All LCS samples yielded recoveries
within the established control limits, indicating acceptable overall analytical accuracy.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSES

The recoveries of MS/MSD analyses are used to assess the analytical accuracy achieved
on individual sample matrices. The relative percent difference (RPD) between the MS
and MSD is used to assess analytical precision.

An MS/MSD was analyzed at the required frequency for all parameters.

19867-DV-1
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Most recoveries were acceptable indicating adequate analytical accuracy and precision
with the exception of some outlying results. The associated samples were qualified as

follows:

i) where high recoveries were observed, all positive results were qualified as
estimated and all non-detect results would not have been impacted by the
implied high bias;

ii) where low recoveries were observed, all associated results were qualified as

estimated to reflect the implied low bias;

iii) where extremely low recoveries were observed (<30 percent), all positive results
were qualified as estimated and all non-detect results were rejected due to the
poor analyte efficiency; and

iv) where a high RPD is observed, all positive results were qualified as estimated
and all non-detect results would not have been impacted by the implied
variability.

A summary of the outlying recoveries and qualified samples is presented in Table 4.

DUPLICATE ANALYSES

To assess analytical precision, samples were analyzed in duplicate for chromium VI and
pH. The results were compared and must agree within 35 percent difference to be
acceptable.

All results were acceptable indicating adequate analytical precision.

FIELD QA/QC

7.1 FIELD DUPLICATES

To assess the analytical and sampling protocol precision, field duplicates (as identified
in Table 1) were collected and submitted "blind" to the laboratory. All data outside of
estimated regions of detection demonstrated acceptable agreement indicating adequate
sampling and analytical procedures with the exception of variability observed between
some metal results. The results were qualified as estimated to reflect the implied
variability (see Table 5).
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7.2 RINSE BLANKS

Rinse blanks were submitted for analysis of all parameters to assess the possibility of
cross-contamination during sample collection. Most results were non-detect with the
exception of low concentration of metals and cyanide. All associated results with similar
concentrations were qualified as non-detect (see Table 6).

CONCLUSION

Based on the assessment detailed in the foregoing, the data produced by E&E are
acceptable with the noted qualifications and exceptions.
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TABLE 2

QUALIFIED SAMPLE DATA DUE TO HOLDING TIME EXCEEDANCES
REMEDIAL INVESTIGATION
VANADIUM CORPORATION OF AMERICA
NIAGARA FALLS, NEW YORK
JULY - AUGUST 2003

Holding Holding Time Sample

Parameter Sample ID Time Criteria Result Units Qualifier
(days) (days)
pH 5$5-19867-0703-PK-003 4 2 8.0 S.U. ]
5-19867-07-03-PK-006 7 2 11 S.U. ]
5-19867-07-03-PK-005 7 2 99 ) S.uU. ]
S$5-19867-0703-PK-002 4 2 6.9 S.U. ]
S-19867-07-03-PK-007 7 2 9.1 S.U. ]
5-19867-07-03-PK-008 7 2 9.8 S.U. ]
55-19867-0703-PK-018 4 2 73 S.U. ]
55-19867-0703-PK-001 4 2 8.0 S.U. )
5$5-19867-0703-PK-004 4 2 8.0 S.U. ]
S-19867-07-03-PK-001 8 2 12 S.U. ]
S$5-19867-0703-PK-014 4 2 6.7 S.U. ]
$5-19867-0703-PK-025 4 2 77 s.U. J
55-19867-0703-PK-024 5 2 7.5 S.U. ]
55-19867-0703-PK-013 4 2 82 S.U. ]
55-19867-0703-PK-015 4 2 7.6 S.U. ]
55-19867-0703-PK-012 4 2 8.3 S.uU. ]
5$5-19867-0703-PK-023 4 2 7.8 S.U. ]
55-19867-0703-PK-011 4 2 8.0 S.U. ]
55-19867-0703-PK-022 4 2 7.2 S.U. J
S5-19867-0703-PK-010 4 2 7.7 S.U. J
5-19867-07-03-PK-002 8 2 9.1 S.U. ]
S5-19867-0703-PK-016 4 2 8.0 S.U. ]
5-19867-07-03-PK-003 7 2 89 S.U. ]
55-19867-0703-PK-007 4 2 7.8 S.U. ]
55-19867-0703-PK-005 4 2 8.2 S.U. ]
5$5-19867-0703-PK-020 4 2 6.5 S.U. J
$5-19867-0703-PK-006 4 2 83 S.U. ]
$5-19867-0703-PK-009 4 2 8.8 S.U. ]
55-19867-0703-PK-017 4 2 77 S.U. ]
55-19867-0703-PK-019 4 2 7.6 S.U. ]
55-19867-0703-PK-008 4 2 84 S.U. ]
$5-19867-0703-PK-021 4 2 7.2 S.U. ]
5-19867-07-03-PK-004 7 2 9.6 S.U. ]
SED-19867-08-03-PK-022 5 2 7.7 S.U. ]
Notes:
] Estimated.

S.U. Standard Units.
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TABLE3

QUALIFIED SAMPLE RESULTS DUE TO ANALYTE CONCENTRATIONS IN THE METHOD BLANKS
REMEDIAL INVESTIGATION
VANADIUM CORPORATION OF AMERICA
NIAGARA FALLS, NEW YORK
JULY - AUGUST 2003

Qualified
Blank Blank Sample Sample Sample
Parameter IDIDate Analyte Result ID Result Result Units
Metals 07/31/03 Sodium 14.24 ] 55-19867-0703-PK-019 68.8 ] ND 68.8 mg/Kg
55-19867-0703-PK-016 49.4] ND 49.4 mg/Kg
55-19867-0703-PK-018 35.6] ND 35.6 mg/Kg
$5-19867-0703-PK-004 58.9] ND 58.9 mg/Kg
$5-19867-0703-PK-007 64.9] ND 64.9 mg/Kg
$5-19867-0703-PK-013 27.0] ND 27.0 mg/Kg
55-19867-0703-PK-006 64.6 } ND 64.6 mg/Kg
55-19867-0703-PK-031 282§ ND 28.2 mg/Kg
$5-19867-0703-PK-027 66.8 ] ND 66.8 mg/Kg
55-19867-0703-PK-028 415] ND 415 mg/Kg
$5-19867-0703-PK-029 47417 ND 47.4 mg/Kg
55-19867-0703-PK-026 67.0] ND 67.0 mg/Kg
55-19867-0703-PK-030 27.5] ND 27.5 mg/Kg
$5-19867-0703-PK-032 334] ND 334 mg/Kg
$5-19867-0703-PK-033 414] ND 414 mg/Kg
55-19867-0703-PK-020 35.0] ND 35.0 mg/Kg
Metals 08/30/03 Aluminum 27.88 GW-9867-08-03-PK-013 48.5] ND 200 ng/L
Metals 09/04/03 Aluminum 85.97 GW-9867-08-03-PK-008 357 ND 400 ng/L
GW-9867-08-03-PK-005 71.8] ND 200 ng/L
GW-9867-08-03-PK-007 92.7] ND 200 nug/L
Metals 08/30/03 Zinc 2.802 GW-9867-08-03-PK-016 327] ND 10.0 ng/L
GW-9867-08-03-PK-013 7777 ND 10.0 ug/L
Metals 09/11/03 Iron 46.49 GW-9867-08-03-PK-019 134] ND 200 ug/L ‘
Metals 09/11/03 Nickel 2.197 GW-9867-08-03-PK-019 9.02) ND 20.0 ng/L
GW-9867-08-03-PK-018 10.5] ND 20.0 ng/L
GW-9867-08-03-PK-017 10.2] ND 20.0 ng/L
Metals 09/12/03 Aluminum 78.93 GW-19867-08-03-PK-026 88.0] ND 200 ng/L
Metals 09/12/03 Cobalt 0.7059 GW-19867-08-03-PK-(20 2.22] ND 20.0 g/L
GW-19867-08-03-PK-026 1.34] ND 20.0 ng/L
GW-19867-08-03-PK-(21 1.68 ] ND 20.0 ng/L
GW-19867-(8-03-PK-022 1.01] ND 20.0 ng/L
Metals 09/12/03 Copper 4.314 GW-19867-08-03-PK-(20 17.2] ND 20.0 ng/L
GW-19867-(8-03-PK-()27 18.6 ] ND 20.0 ng/L
GW-19867-08-03-PK-(121 9.34} ND 20.0 ng/L
Metals 19/15/03 Zinc 16.13 GW-19867-08-03-PK-021 19.9] ND 19.9 ug/L
GW-19867-18-03-PK-026 11.3 ND 11.3 ng/L
GW-19867-08-03-PK-022 18.7 ND 18.7 ng/L
Metals 08/29/03 Zinc 2.257 SW-19867-08-03-(21 961} ND 10 g/L
Gen Chem 08/22/03 Cvanide 0.004142 GW-9867-08-013-PK-011 (L.00613 ] ND (.01 mg/L
GW-9867-08-03-PK-102 0.00418 ] ND 0.0 mg/L
GW-9867-08-03-PK-003 0.00343 J ND (.11 my/L
GW-9867-08-03-PK-(14 0.00334 | ND 0.01 mg/L
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Page 2 of 2
TABLE3

QUALIFIED SAMPLE RESULTS DUE TO ANALYTE CONCENTRATIONS IN THE METHOD BLANKS
REMEDIAL INVESTIGATION
VANADIUM CORPORATION OF AMERICA
NIAGARA FALLS, NEW YORK
JULY - AUGUST 2003

Qualified
Blank Blank Sample Sample Sample
Parameter IDI/Date Analyte Result ID Result Result Units
Gen Chem 08/20/03 Cyanide 0.4239 S-9867-08-03-PK-008 0.924 ND 0.924 mg/Kg
5-9867-08-03-PK-009 0.465 ND 0.862 mg/Kg
S-9867-08-03-PK-017 0.242 ND 0.607 mg/Kg
S-9867-08-03-PK-031 0.603 ND 0.603 mg/Kg

Notes:
] Estimated.
ND Non-detect at associated value.
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Parameter

Metals

Metals

Metals

Metals

Metals

Metals
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Page 1 0f 2
TABLE 6

QUALIFIED SAMPLE RESULTS DUE TO ANALYTE CONCENTRATIONS IN THE RINSE BLANKS
REMEDIAL INVESTIGATION
VANADIUM CORPORATION OF AMERICA
NIAGARA FALLS, NEW YORK
JULY - AUGUST 2003

Qualified
Rinse Blank Sample Sample Sample
Blank Date Analyte Result D Result Result Units

07/18/03 Antimony 0.734 $5-19867-0703-PK-002 1.22 ND 1.04 mg/Kg
$5-19867-0703-PK-003 1.52 ND 1.04 mg/Kg

$5-19867-0703-PK-007 2.79 ND 1.26 mg/Kg

S5-19867-0703-PK-012 1.34 ND 2.52 mg/Kg

S5-19867-0703-PK-014 1.83 ND 1.37 mg/Kg

55-19867-0703-PK-015 1.3 ND 1.23 mg/Kg

55-19867-0703-PK-016 3.18 ND 1.15 mg/Kg

55-19867-0703-PK-017 215 ND 1.08 mg/Kg

$5-19867-0703-PK-018 2.62 ND 1.21 mg/Kg

S5-19867-0703-PK-019 2.63 ND 1.11 mg/Kg

§5-19867-0703-PK-020 291 ND 1.01 mg/Kg

55-19867-0703-PK-021 1.09 ND 1.26 mg/Kg

S5-19867-0703-PK-022 3.03 ND 1.19 mg/Kg

55-19867-0703-PK-025 212 ND 1.04 mg/Kg

07/21/03 Antimony 0.479 $5-19867-0703-PK-026 0.91 ND 0.962 mg/Kg
$5-19867-0703-PK-027 0.631 ND 0.926 mg/Kg

$5-19867-0703-PK-028 0.669 ND 0.943 mg/Kg

55-19867-0703-PK-029 1.03 ND 0.943 mg/Kg

$5-19867-0703-PK-031 0.997 ND 0.926 mg/Kg

55-19867-0703-PK-032 0.671 ND 0.909 mg/Kg

$5-19867-0703-PK-033 0.597 ND 0.893 mg/Kg

07/24/03 Antimony 0.664 $-19867-0703-PK-011 0.848 ND 1.22 mg/Kg
S-19867-0703-PK-012 2.03 ND 1.23 mg/Kg

5-19867-0703-PK-013 12 ND 1.21 mg/Kg

$-19867-0703-PK-014 0.958 ND 1.13 mg/Kg

S-19867-0703-PK-015 1.33 ND 1.14 mg/Kg

5-19867-0703-PK-017 1.19 ND 1.06 mg/Kg

5-19867-0703-PK-019 1.92 ND 115 mg/Kg

07/28/03 Antimony 0.664 $-19867-07-03-PK-010 274 ND 1.24 mg/Kg
5-19867-07-03-PK-020 2.09 ND 1.21 mg/Kg

07/18/03 Arsenic 0436 $5-19867-0703-PK-010 2.06 ND 2.06 mg/Kg
$5-19867-0703-PK-011 1.97 ND 1.97 mg/Kg

$5-19867-0703-PK-005 0.805 ND 115 mg/Kg

SS-19867-0703-PK-009 0.969 ND 1.05 mg/Kg

S5-19867-0703-PK-006 1.07 ND 1.22 mg/Kg

07/18/03 Sodium 353 55-19867-0703-PK-011 144 ND 14 mg/Kg
$S-19867-0703-PK-015 79.8 ND 123 mg/Kg

5S5-19867-0703-PK-014 923 ND 137 mg/Kg

55-19867-0703-PK-012 109 ND 126 mg/Kg

§5-19867-0703-PK-001 168 ND 168 mg/Kg

55-19867-0703-PK-005 72.6 ND 115 mg/Kg

55-19867-0703-PK-002 87.4 ND 104 mg/Kg

55-19867-0703-PK-009 152 ND 152 mg/Kg

$5-19867-0703-PK-017 83.1 ND 108 mg/Kg

SS-19867-0703-PK-025 132 ND 132 mg/Kg

55-19867-0703-PK-023 69.3 ND 110 mg/Kg

55-19867-0703-PK-022 40.6 ND 119 mg/Kg

55-19867-0703-PK-021 150 ND 150 mg/Kg
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TABLE 6

QUALIFIED SAMPLE RESULTS DUE TO ANALYTE CONCENTRATIONS IN THE RINSE BLANKS
REMEDIAL INVESTIGATION
VANADIUM CORPORATION OF AMERICA
NIAGARA FALLS, NEW YORK
JULY - AUGUST 2003

Qualified
Rinse Blank Sample Sample Sample

Parameter Blank Date Analyte Result D Result Result Units
Metals 7/18/2003 Thallium 9.46 GW-9867-08-03-PK-007 109} ND 20.0 ng/L
GW-9867-08-03-PK-008 109] ND 20.0 ng/L

GW-9867-08-03-PK-005 834} ND 20.0 ng/L

GW-9867-08-03-PK-010 8.88] ND 20.0 ng/L

GW-9867-08-03-PK-006 798] ND 20.0 pg/L

Metals 08/28/03 Barium 23.3 GW-19867-08-03-PK-021 825 ND 82.5 ug/L
GW-19867-08-03-PK-023 49.0 ND 49.0 ug/L

GW-19867-08-03-PK-026 77.6 ND 77.6 ug/L

Metals 08/28/03 Nickel 1.62 GW-19867-08-03-PK-021 276] ND 20.0 ug/L
Gen Chem 8/15/2003 Cyanide 0.00233 GW-9867-08-03-PK-005 0.00196 ] ND 0.01 mg/L
GW-9867-08-03-PK-006 0.00528 ] ND 0.01 mg/L

GW-9867-08-03-PK-014 0.00252] ND 0.01 mg/L

GW-9867-08-03-PK-008 0.00254 ] ND 0.01 mg/L

GW-9867-08-03-PK-011 0.00283] ND 0.01 mg/L

GW-9867-08-03-PK-015 0.00217 ] ND 0.01 mg/L

Gen Chem 08/28/03 Cyanide 0.00613 GW-19867-08-03-PK-025 0.00211] ND 0.01 mg/L
GW-19867-06-03-PK-027 0.00195] ND 0.01 mg/L

GW-19867-08-03-PK-026 0.00219 ] ND 0.01 mg/L

GW-19867-08-03-PK-024 0.00331] ND 0.01 mg/L

Notes:
] Estimated.

ND Non-detect at associated value.
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ANALYTICAL DATA ASSESSMENT AND VALIDATION
SURFACE WATER AND GROUNDWATER SAMPLING EVENT
VANADIUM CORPORATION OF AMERICA
NIAGARA FALLS, NEW YORK
OCTOBER 2003

PREPARED BY:
CONESTOGA-ROVERS & ASSOCIATES

2055 Niagara Falls Blvd., Suite #3

Niagara Falls, New York 14304

Telephone: 716-297-6150 Fax: 716-297-2265
Contact:  Susan Scrocchi [ad]
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1.0

2.0

INTRODUCTION

The following document details an assessment and validation of analytical results
reported by Ecology and Environment, Inc. (E&E), located in Lancaster, New York, for
samples collected at the Vanadium Site (Site) located in Niagara Falls, New York.
Groundwater and surface water samples were collected during October 2003. For
sample identification, a sampling and analysis summary is presented in Table 1.

The quality assurance/quality control (QA/QC) criteria by which these data have been
assessed are outlined in the analytical methods and the document entitled "USEPA
Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review," February 1994, EPA-540/R-94-013.

The data quality assessment and validation presented in the following subsections were
performed based on information from data sheets including matrix spike (MS)
recoveries, duplicate results, laboratory control sample (LCS) recoveries, and blank
results for all parameters.

SAMPLE HOLDING TIMES

The method-specified holding time criteria for this program were as follows:

Parameter Matrix Holding Time
TAL Metals (except Mercury) Water 180 days from collection to analysis
Mercury Water 28 days from collection to analysis
Chromium VI Water 24 hours from collection to analysis
Cyanide Water 14 days from collection to analysis

All sample analyses were performed within the required holding times. All samples
were properly preserved and cooled at 4°C (+2°C) after collection, and all samples were
received by the laboratory in good condition.

19867-DV-2



3.0

4.0

5.0

LABORATORY BLANK ANALYSES

The purpose of assessing the results of laboratory blank analyses is to determine the
existence and magnitude of sample contamination introduced during analysis.
Laboratory blanks are prepared from deionized water and analyzed as samples.

Most blank results were non-detect for the analytes of interest with the exception of
metals and cyanide present at low concentrations. All associated sample results with
concentrations similar to the blank concentrations were qualified as non-detect (see
Table 2).

For this study, laboratory blanks were analyzed at a minimum frequency of one per
analytical batch.

LABORATORY CONTROL SAMPLE ANALYSES

The LCS serves as a monitor of the overall performance of all steps in the analysis,
including the sample preparation. LCSs were analyzed using the same sample
preparation, analytical methods, and QA /QC procedures employed for the investigative
samples.

LCSs were reported for all inorganic analyses. All LCS samples yielded recoveries
within the established control limits, indicating acceptable overall analytical accuracy.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSES

The recoveries of MS/MSD analyses are used to assess the analytical accuracy achieved
on individual sample matrices. The relative percent difference (RPD) between the MS
and MSD is used to assess analytical precision.

An MS/MSD was analyzed at the required frequency for all parameters.

Most recoveries were acceptable indicating adequate analytical accuracy and precision
with the exception of one low cyanide recovery for sample GW-19867-10-03-PK-013. All
associated cyanide results were qualified as estimated to reflect the implied low bias (see
Table 3).

19867-0V-2




6.0

7.0

8.0

DUPLICATE ANALYSES

To assess analytical precision, samples were analyzed in duplicate for chromium VI.
The results were compared and must agree within 35 percent difference to be acceptable.

All results were acceptable indicating adequate analytical precision.

FIELD QA/QC-FIELD DUPLICATES

To assess the analytical and sampling protocol precision, field duplicates (as identified
in Table 1) were collected and submitted "blind" to the laboratory. All data outside of
estimated regions of detection demonstrated acceptable agreement indicating adequate
sampling and analytical procedures with the exception of variability observed between
the iron results for sample GW-19867-10-03-PK-012 and its duplicate. The results were
qualified as estimated to reflect the implied variability (see Table 4).

CONCLUSION

Based on the assessment detailed in the foregoing, the data produced by E&E are
acceptable with the noted qualifications.

19867-DV-2
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