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EXECUTIVE SUMMARY

In preparation for the relicensing of the Niagara Power Project (Project), the New York Power
Authority (NYPA) is developing information in regard to all aspects of the Project and its potential effect
upon its environment. This report documents information related to the determination of whether Project

operations impact air quality in the surrounding area.

One of the major components of the Project is the approximately 1,900-acre Lewiston Reservoir,
a pumped-storage facility used to store water from the Niagara River for the purpose of power production
during peak-use periods. Given the known presence of contaminants in the Niagara River (the source of
Lewiston Reservoir water), it has been asked whether the operation of the reservoir might contribute to
the volatilization of contaminants from the sediment or water into the atmosphere. Also of concern is the
magnitude and influence of heat emissions from Project operations and facilities, including both the
Robert Moses Niagara Power Plant (RMNPP) and the Lewiston Pump Generating Plant (LPGP). To
address these concerns, the objectives for this study are to (1) evaluate the influence of emissions,
including possible volatilization of contaminants from sediment or surface water in the Lewiston

Reservoir, and (2) determine the temperature and volume of heat emissions from the RMNPP and LPGP.

Two potential sources of emission from the reservoir were evaluated. The first was the water in
the reservoir. Surface water samples collected from the Lewiston Reservoir showed no detectable
concentrations of organic compounds, thus eliminating this as an emissions source. The second source
evaluated was reservoir sediment that is sometimes exposed during periods of low water in the reservoir.
Analysis of reservoir sediment showed the presence of both volatile and semivolatile organic compounds.
The only detected volatile compounds were acetone and 2-butanone. Fourteen semivolatile compounds
were detected, all of which are polynuclear aromatic hydrocarbon (PAH) compounds. Using equations
based on the properties of the sediment and the specific compounds detected, a flux rate (in Ib/hr-ft?) was
calculated for emissions from the sediment. The compounds with the highest rates of emission were
acetone and naphthalene, although other compounds were found. The flux rate for each compound was
then multiplied by the area of sediment exposure to determine to the actual emission rate (in lb/hr) from

that area.
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The area of sediment exposed for emissions varies with the level of water in the reservoir. It is
only when the water level in the reservoir reaches El. 631 feet that sediment begins to be exposed. The
area exposed ranges from approximately 4 acres at El. 631 feet, to 552 acres at El. 620 feet, the normal
low point. The water level in the reservoir is usually at lower elevations toward the end of the week. The
total duration of sediment exposure averages approximately 12 hours per week, although this varies due
to the seasonal change in operation. Based on 14 years of operating data, the time-weighted average area
of exposed sediment was calculated to be 4.5 acres. On average, no portion of the reservoir bottom is
exposed more than approximately 7% of the year. Multiplying the flux rate for each compound of
concern by the time-weighted average exposed area of 4.5 acres, a total average emission rate of 0.0031

Ib/hr was calculated for all compounds.

Using the calculated emission rates and the United States Environmental Protection Agency
(USEPA) SCREEN3 dispersion model, ambient air concentrations were calculated for both short-term
and long-term scenarios, and then compared to the corresponding New York State Department of
Environmental Conservation (NYSDEC) guideline concentrations. Even based on the screening level
concentrations, which are conservative, all contaminant concentrations in ambient air are estimated to be
well below NYSDEC guideline values. Impacts upon air quality from the reservoir are therefore

concluded to be minimal and acceptable.

Heat emissions from the facility also have a limited impact, if any, on the surrounding air quality.
The generators, which are the major source of heat at the facility, are water-cooled, using water that is
taken from and ultimately returned to the river, thus transferring facility-generated heat to the river as
opposed to the atmosphere. The flowrate of the cooling water as compared to the flow of water through
the turbines is so low that there is no appreciable rise in the temperature of the water in the tailrace. No

heat generated at the facility is of high enough quality for reuse.

Copyri ght © 2005 New York Power Authority
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1.0 INTRODUCTION

The New York Power Authority (NYPA) is engaged in the relicensing of the Niagara Power
Project (Project or NPP) in Lewiston, Niagara County, New York. The present operating license of the
plant expires in August 2007. As part of its preparation for the relicensing of the Project, NYPA is
developing information related to the ecological, engineering, recreational, cultural, and socioeconomic
aspects of the Project. This report documents information related to the determination of whether Project

operations impact air quality in the surrounding area.

1.1 Background

The 1,880-MW (firm capacity) Niagara Power Project is one of the largest non-federal
hydroelectric facilities in North America. The Project was licensed to the Power Authority of the State of
New York (now the New York Power Authority) in 1957. Construction of the Project began in 1958, and

first electricity was produced in 1961.

The Project has several components. Twin intakes are located approximately 2.6 miles above
Niagara Falls. Water entering these intakes is routed around the Falls via two large low-head conduits to
a 1.8-billion-gallon forebay, lying on an east-west axis about 4 miles downstream of the Falls. The
forebay is located on the east bank of the Niagara River. At the west end of the forebay, between the
forebay itself and the river, is the Robert Moses Niagara Power Plant (RMNPP), NYPA’s main
generating plant at Niagara. This plant has 13 turbines that generate electricity from water stored in the
forebay. Head is approximately 300 feet. At the east end of the forebay is the Lewiston Pump
Generating Plant (LPGP). Under non-peak-usage conditions (i.e., at night and on weekends), water is
pumped from the forebay via the plant’s 12 pumps into the 22-billion-gallon Lewiston Reservoir, which
lies east of the plant. During peak usage conditions (i.e., daytime Monday through Friday), the pumps are
reversed for use as generators, and water is allowed to flow back through the plant, producing electricity.
The forebay therefore serves as headwater for the RMNPP and tailwater from the LPGP. South of the

forebay is a switchyard, which serves as the electrical interface between the Project and its service area.
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Operation of the NPP can result in water level fluctuations in the Lewiston Reservoir of 8-18 feet

per day, and as much as 36 feet per week.

1.2  Study Objectives

Given the known presence of various contaminants in the Niagara River (the source of Lewiston
Reservoir water), it has been asked whether the operation of the reservoir may contribute to the
volatilization of contaminants from sediment or water into the atmosphere. Of specific concern is the air
transport of contaminants to the Tuscarora Nation, immediately adjacent to the reservoir. Also of concern

is the magnitude and influence of heat emissions from the operation of the Project.

The objectives of this study are to (1) evaluate the influence of emissions, including possible
volatilization of contaminants from sediment or surface water in the Lewiston Reservoir, and (2)
determine the temperature and volume of heat emissions from the Robert Moses Niagara Power Plant and

the Lewiston Pump Generating Plant.

1.3 Investigation Area

The investigation area includes the RMNPP, the LPGP, the Lewiston Reservoir, and the areas

immediately surrounding these facilities.

1.3.1 Robert Moses Niagara Power Plant

The RMNPP, located at the western end of the forebay, contains 13 individually controlled
generating units in a 1,100-foot-long concrete structure located at the base of the gorge wall. Average
head is approximately 300 feet. Water from the forebay discharges from each unit through an individual

draft tube into a short tailrace channel, which leads directly to the lower Niagara River.
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The four-lane Lewiston Road and the four-lane Robert Moses State Parkway traverse the top of
the plant. The Power Vista (a visitors center overlooking the Niagara gorge) is on the plant’s south

abutment.

1.3.2 Lewiston Pump Generating Plant

The LPGP is located at the eastern end of the forebay. Its purpose is to pump water from the
forebay into the Lewiston Reservoir during periods of low electricity demand, and to generate electricity
from release of this stored water during periods of peak demand. Each of the 12 generating units consists
of a Francis-type pump-turbine connected to a motor-generator unit. Each electrical unit is rated at
37,500 horsepower (hp) as a motor and 20 megawatts (MW) as a generator. The lower deck of the LPGP
serves as a bridge that carries Military Road and the Niagara Expressway (I-190) over the forebay.

1.3.3 Lewiston Reservoir

The approximately 1,900-acre Lewiston Reservoir, which stores water for use as headwater by
the LPGP, is impounded by a 6.5-mile-long rock-filled dike (with impervious clay core) anchored at each
end of a 1,000-foot-long concrete plant intake structure. The entire shoreline of the Lewiston Reservoir is
lined with boulder-size riprap. At its maximum surface elevation, water in the reservoir is about 42 feet
deep, and at its minimum, just over 3 feet. The gross storage capacity of the reservoir is 24 billion

gallons, with a usable storage capacity of 22.6 billion gallons.

The Niagara Power Project and the Lewiston Reservoir operate on a weekly cycle. On Monday
morning, the reservoir is at its highest water level and typically at its lowest on Thursday or Friday
evening. Each weekday, water is taken from storage during the daytime peak energy demand periods for
power generation. Consequently, the reservoir water level decreases. Then each weekday night (during
non-peak energy demand), the reservoir is partially refilled. On the weekend, the reservoir is completely
refilled. Daily drawdown is normally 3-18 feet and weekly drawdown 11-36 feet, depending on the
season and river flow. Since the storage in the Lewiston Reservoir is used to reallocate Niagara River

flow for power generation during peak demand periods, weekly drawdowns are typically greater during
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the tourist season (21-36 feet) than the non-tourist season (11-30 feet). Weekly drawdowns are also
greater during low-flow periods than high-flow periods, as more water is rescheduled to generate
electricity during peak demand periods. Portions of the reservoir bottom are sometimes exposed due to

drawdown of the water, especially towards the end of the week.
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2.0 DATA COLLECTION AND ANALYSIS

The estimate of potential emissions from the Lewiston Reservoir described in Section 3.0 is based
on data collected specifically for this study, as well as on data collected for other studies related to
relicensing. This section identifies the source of the analytical data used, and, for data collected

specifically for this study, presents the methods used for collecting and analyzing the samples.
2.1 Background

The most exact method to evaluate air emissions is to measure the emissions directly from the
source; e.g., to collect and analyze samples directly from a discharge stack. However, analysis of air
samples at and around the reservoir would be difficult to collect and would produce data of limited
usefulness. Collection of samples would have to be coordinated with periods when the sediment is
exposed, which are difficult to predict. Emissions from the reservoir are expected to be of low and highly
variable concentration, and therefore difficult to quantify with air samples. It was determined that the
best method to evaluate impact would be to estimate (using conservative assumptions) potential emissions

based on measured concentrations of detected analytes in the water and sediment.
2.2 2003 Surface Water Chemistry Data

The surface water sample analytical results used for this study were collected as part of the
groundwater investigation being conducted by NYPA as part of its relicensing effort (URS Corporation
2004, in prep.).

As part of the groundwater investigation, two surface water sampling events were conducted in
2003. The first was conducted in September-October 2003, and the second in November-December
2003. The goal for each sampling event was the collection of surface water samples from 11 locations in
and around the NPP (along with the collection of groundwater samples from several groundwater

monitoring locations). Of interest to this study are the two surface water sample locations in the Lewiston
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Reservoir, namely, SW03-006 and SW03-011, the former located at the western and the latter at the
eastern end of the reservoir (Figure 2.2-1). Each was sampled in October and November 2003.

Surface water samples were collected by direct submersion of the sample bottles and capping
underwater. Following sample collection, the sample bottles were placed in coolers, iced, and transported
via courier to Severn Trent Laboratories of Buffalo, New York, for analysis. The surface water samples

were analyzed for an extensive list of organic, inorganic, and biological parameters.

Analytical results from surface water samples collected at two sites in the Lewiston Reservoir in
2003 are presented on Table 2.2-1. Results for organic compounds reveal that both VOCs and SVOCs
were below the reporting limit (i.e., were non-detectable) at both surface water sample locations during

the two sampling events.

2.3 Previously Collected Sediment Analytical Data

In October 2002, five sediment samples (RES-SED-05 through RES-SED-09) were collected as
part of a relicensing study to determine the extent and quality of sediment in the Lewiston Reservoir (ESI
2003). These samples were analyzed for the contaminants of concern being routinely sampled as part of
the long-term Niagara River Toxics Management Plan (NRTMP). Since volatile organic compounds
(VOCs) are the compounds normally evaluated in air emissions studies, and since only one VOC, namely,
tetrachloroethylene (PCE), was targeted by the NRTMP, the ESI 2003 results were not sufficient for the
present study.

2.4 2003 Sediment Chemistry Data

Because the sediment samples collected in 2002 did not include analysis for VOCs, five
additional sediment samples were collected and analyzed for the full USEPA target compound list (TCL),
which includes a number of both volatile and semivolatile organic compounds (SVOCs). Table 2.4-1
shows a complete list of these organic parameters. Analysis was also carried out for other, geotechnical

parameters used in the emission calculations.
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2.4.1 Sediment Sampling Locations

Sediment sampling locations RES-SED-13 through RES-SED-17 are shown in Figure 2.2-1.
Locations were selected according to the following criteria: (1) presence of sufficient volume of sediment
for sampling, (2) known exposure of the sampled area during low-water periods, and (3) spatial
distribution of sampling locations across the reservoir. For consistency with the number of samples

collected in ESI 2003, it was decided to collect five samples.

Using GIS, a figure showing sediment thickness within the reservoir was overlaid with a figure
showing the areas of the reservoir exposed during low water elevations (see Figure 2.2-1). Sediment
thickness was evaluated in the ESI 2003 report, based on a 2001 bathymetric survey coupled with
construction elevations for the reservoir. The area of sediment exposure was determined at a water
elevation of El. 620 feet, the operational low level for the reservoir. As shown in Figure 2.2-1, the areas

exposed during operation are generally not areas where there has been an accumulation of sediment.

Due to the relatively few areas that were both periodically exposed and projected to contain
enough sediment for sample collection, it was decided that only four of the samples could reasonably be
collected from the exposed areas. The fifth sample (RES-SED-17) was collected from a location of
sedimentation, but one not exposed during low-water periods. The fifth sample also will indicate whether

there is any difference in sediment from the exposed and non-exposed areas.

2.4.2 Sediment Sample Collection and Analysis

Although the intent of the sampling effort was to collect samples of sediment that are exposed
during low-water periods, the samples were actually collected when reservoir levels were near their
highest. The reason for this was that boat access was the only reasonable way to reach the sampling area,

and high water was required for such access.

Sediment samples were analyzed for both chemical and physical parameters, including (1)

USEPA TCL VOCs, (2) TCL SVOCs, (3) total porosity, (4) total organic carbon, (5) moisture content,
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and (6) grain size. All sediment samples were collected on October 30, 2003, from a boat. Using latitude
and longitude information for the proposed sampling locations and a Global Positioning System, the boat
operator was able to anchor the boat within approximately 10 feet of each proposed sampling location.
Because the purpose of this study is to evaluate air emissions, and since emissions occur from the surface
of the sediment layer, all sediment samples were collected with a Ponar dredge from the top 6 inches (or

less) of sediment.

2.4.3 Sediment Analytical Results

Table 2.4.3-1 summarizes detected analytical results for sediment VOCs and SVOCs, and gives
the maximum value detected for each compound. For comparison, results from the samples collected in

2002 are also shown on this table.

Analysis of the five samples (RES-SED-13 through RES-SED-17) for VOCs showed the
presence of only two, namely, acetone and methyl ethyl ketone (also called 2-butanone). While the
concentration of these two compounds was relatively consistent among the five samples, the highest
concentrations of both were found in sample RES-SED-17, collected from the area that remains

constantly submerged.

With regard to SVOCs, fourteen SVOC compounds were detected in the sediment, all of which
are polynuclear aromatic hydrocarbon (PAH) compounds. These are generally compounds that
structurally contain two or more molecular ring structures, that have higher molecular weights, and that
have lower vapor pressures than other SVOC compounds. Comparison of SVOC results from the 2003
sediment samples to those previously analyzed (RES-SED-05 through RES-SED-09), showed that most
of the same parameters were detected, and at similar concentrations. Therefore, as a conservative
assumption (from the perspective of environmental effect), the maximum detected value from the samples
analyzed for ESI 2003 or the samples analyzed for this study was used as the concentration of that

particular contaminant in the calculations presented in Section 3.0.
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Results for the geotechnical parameters analyzed on the 2003 samples are presented in Appendix
A-2. In general, the results of these analyses are consistent with samples that have been collected

previously.

2.4.4  Quality Control

Quality control (QC) samples employed during the sediment sampling program included a field
duplicate, matrix spike/matrix spike duplicate (MS/MSD), and a sampling equipment rinse blank sample.
A Data Usability Summary Report for the 2003 sampling event is presented in Appendix A, along with
the validated analytical results. Of importance to note is that while both acetone and 2-butanone are
common laboratory contaminants, there was no evidence of that in the data package, and thus their

presence in the sediment cannot be discounted.
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TABLE 2.2-1

SURFACE WATER SAMPLE ANALYTICAL RESULTS FOR THE LEWISTON RESERVOIR,
OCTOBER AND NOVEMBER 2003

Results
Parameter Units SW03-006 (south) SW03-011 (east)
10/07/03 | 11/24/03 | 10/09/03 | 11/24/03
Volatiles
| pg/L | None Detected
Semivolatiles
| ng/L | None Detected
Metals
Arsenic ug/L 10.0U 10.0U 10.0 UJ 10.0U
Cadmium* ug/L 1.0U 1.0U 1.0U 1.0U
Calcium pg/L 34,800 35,800 34,300 36,000
Lead* pg/L 6.0U 6.0U 6.0U 6.0U
Magnesium pg/L 8,910 9,100 9,090 9,070
Mercury ug/L 0.200 UJ 0.200U | 0.200UJ | 0.200 U
Potassium ug/L 1,640 2,020J 1,760 2,050]
Sodium ug/L 11,000 J 11,400J 10,400 11,700J
Miscellaneous Parameters
Alkalinity, Bicarbonate mg/L 90.2 101 101 98.0
Alkalinity, Total mg/L 90.2 101 101 98.0
Chloride mg/L 17.2 20.8 19.8 19.6
Hardness mg/L 127 132 144 144
Monomethyl mercury ng/L 025U 025U 0.074 B 025U
Sulfate mg/L 25.8 27.6 34.1 27.6
Total Dissolved Solids mg/L 146 163 174 162
Total Organic Carbon mg/L 1.2 2.0 1.8 2.0
Total Suspended Solids mg/L 4.0U 4.0U 6.0 4.0U
Bacterial and Microbial Parameters
Heterotrophic Plate Count | CFU/mL 360 620 570 920
Total Coliform C/100 mL 180 690 600 450
Fecal Coliform C/100 mL NA 20 NA 100
E. coli pos/neg NA pos NA pos
Pesticides
delta-BHC pg/L 0.050 U 0.040J 0.050 U 0.043J

Note: U - Analyte not detected/associated number is the quantitation limit (QL); J - Reported
concentration is an estimated value (UJ indicates an estimated QL); B - Analyte was detected at a
concentration above the method detection limit (MDL) but below the QL (applies to metals results only);
NA - Sample was not analyzed for this parameter; R - Result rejected, data unusable. With the exception
of metals, this table only presents results above the method detection limits. Source: URS Corp. 2004,
Groundwater report, in prep.
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NIAGARA POWER PROJECT (FERC NO. 2216)
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TABLE 2.4-1

USEPA TCL VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS

Volatiles
1,1,1-Trichloroethane Bromomethane
1,1,2,2-Tetrachloroethane Carbon Disulfide
1,1,2-Trichloro-1,2,2-trifluorocthane Carbon Tetrachloride
1,1,2-Trichloroethane Chlorobenzene
1,1-Dichloroethane Chloroethane
1,1-Dichloroethene Chloroform
1,2,4-Trichlorobenzene Chloromethane
1,2-Dibromo-3-chloropropane Cyclohexane
1,2-Dibromoethane (Ethylene dibromide) Dibromochloromethane
1,2-Dichlorobenzene Dichlorodifluoromethane
1,2-Dichloroethane Ethylbenzene

1,2-Dichloroethene (cis)

Isopropylbenzene (Cumene)

1,2-Dichloroethene (trans)

Methyl acetate

1,2-Dichloropropane

Methyl Ethyl Ketone (2-Butanone)

1,3-Dichlorobenzene

Methyl tert-butyl ether

1,3-Dichloropropene (cis) Methylcyclohexane
1,3-Dichloropropene (trans) Methylene Chloride
1,4-Dichlorobenzene Styrene
2-Hexanone Tetrachloroethene
4-Methyl-2-Pentanone Toluene
Acetone Total Xylenes
Benzene Trichloroethene
Bromodichloromethane Trichlorofluoromethane
Bromoform Vinyl Chloride
Semivolatiles
1,1-Biphenyl Benzo(a)pyrene
1,2,4-Trichlorobenzene Benzo(b)fluoranthene
1,2-Dichlorobenzene Benzo(g,h,i)perylene
1,3-Dichlorobenzene Benzo(k)fluoranthene

1,4-Dichlorobenzene

Bis(2-Chloroethoxy)methane

2,4,5-Trichlorophenol

Bis(2-Chloroethyl)ether

2,4,6-Trichlorophenol

Bis(2-Chloroisopropyl)ether

2,4-Dichlorophenol

Bis(2-Ethylhexyl)phthalate

2,4-Dimethylphenol Butylbenzylphthalate
2,4-Dinitrophenol Caprolactam
2,4-Dinitrotoluene Carbazole
# New York Power L
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NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

TABLE 2.4-1 (CONT.)

USEPA TCL VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS

Semivolatiles (cont.)

2,6-Dinitrotoluene Chrysene
2-Chloronaphthalene Dibenz(a,h)anthracene
2-Chlorophenol Dibenzofuran
2-Methylnaphthalene Diethylphthalate
2-Methylphenol (o-cresol) Dimethylphthalate

2-Nitroaniline

Di-n-butylphthalate

2-Nitrophenol

Di-n-octylphthalate

3,3-Dichlorobenzidine Fluoranthene

3-Nitroaniline Fluorene
4,6-Dinitro-2-methylphenol Hexachlorobenzene
4-Bromophenyl-phenylether Hexachlorobutadiene
4-Chloro-3-methylphenol Hexachlorocyclopentadiene
4-Chloroaniline Hexachloroethane
4-Chlorophenyl-phenylether Indeno(1,2,3-cd)pyrene
4-Methylphenol (p-cresol) Isophorone

4-Nitroaniline Naphthalene

4-Nitrophenol Nitrobenzene

& Authority
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Acenaphthene N-Nitrosodimethylamine
Acenaphthylene N-Nitroso-di-n-propylamine
Acetophenone N-Nitrosodiphenylamine
Anthracene Pentachlorophenol
Atrazine Phenanthrene
Benzaldehyde Phenol
Benzo(a)anthracene Pyrene
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TABLE 2.4.3-1
VOLATILE AND SEMIVOLATILE COMPOUNDS DETECTED IN SEDIMENT SAMPLES
Parameter RES- | RES- | RES- | RES- | RES- | RES- | RES- | RES- | RES- | RES- Maximum
_ SED- | SED- | SED- | SED- | SED- | SED- | SED- | SED- | SED- | SED- Detected
(units are ug/kg) 05 06 07 08 09 13 14 15 16 17
VOCs
Acetone NA | NA | NA | NA | NA | 255 26 25.6 | 31.1 44 44
Methyl Ethyl Ketone (2-
Butanone) NA | NA | NA | NA | NA | 523 | 564 | 479 | 645 | 9.23 9.23
SVOCs
\Acenaphthylene 170 170 180 340 | 220 94 113 130 340
\Anthracene 250 | 230 | 240 | 430 | 280 | 794 101 107 430
Benzo(a)anthracene 480 | 360 | 280 | 450 | 260 | 217 | 543 | 129 | 64.2 | 300 480
Benzo(a)pyrene 710 | 570 | 490 | 840 | 560 | 250 | 65.8 | 167 | 93.2 | 356 840
Benzo(b)fluoranthrene 860 | 670 | 670 | 1100 | 750 | 259 | 703 | 162 141 393 1,100
Benzo(g,h,i)perylene 200 | 200 190 | 310 190 | 299 269 255 310
Benzo(k)fluoranthene 630 | 540 | 380 | 690 | 480 176 117 114 | 269 690
Chrysene 800 | 640 | 620 | 1100 | 640 | 261 | 703 | 181 102 | 386 1,100
Fluoranthene 1000 | 880 | 710 | 1200 | 750 | 439 103 | 262 144 | 576 1,200
Fluorene 330 | 330 | 380 | 710 | 470 710
Indeno(1,2,3-cd)pyrene 240 | 220 | 210 | 350 | 210 | 573 347 569 573
Naphthalene 170 130 99 160 64 170
Phenanthrene 410 340 310 540 | 290 144 89.7 197 540
Pyrene 1100 | 850 | 750 | 1300 | 870 | 307 202 140 | 364 1,300
# New York Power o R
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FIGURE 2.2-1
LEWISTON RESERVOIR SURFACE WATER AND SEDIMENT SAMPLING LOCATIONS

[NIP — General Location Maps]
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NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

3.0 CALCULATED EMISSIONS FROM THE LEWISTON RESERVOIR

Two potential sources exist for contaminant emissions from the Lewiston Reservoir. One is the
reservoir surface, and the second is the reservoir sediment during bottom-exposure periods. Both these

sources, and their respective volatilization pathways, are evaluated in the following sections.

3.1 Contaminant Emissions from the Reservoir Water Surface

With no detectable VOCs or SVOCs in the water, no basis exists for estimating contaminant
emissions from the water surface. Contaminant emissions from the reservoir water surface are therefore

assumed to be negligible and acceptable.

3.2 Contaminant Emissions from Reservoir Sediment

Given that organic compounds have been detected in the sediment of the Lewiston Reservoir, and
that the contaminated sediment is periodically exposed during low water levels in the reservoir, it is
possible for contaminant vapors to be emitted from reservoir sediment at such times. Because direct
measurement of vapors would be both difficult and inconclusive, it was decided that the best method
would be to calculate potential emissions by using contaminant concentrations in the sediment in

appropriate equations and models.

3.2.1 Calculation of Emission Rates

Because sediment is not typically a source of vapor emissions, no models specific to estimating
the emission of organic contaminants from sediment could be found. All equations used in this
evaluation are actually for estimating contaminant emissions from soil. However, given that the only
potential for contaminant emissions from sediment is during sediment exposure, there is essentially no
difference between the exposed sediment and soil, and thus the equations used have been considered

appropriate.
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Due to the operation of the reservoir and the specific conditions of the sediment, the process of
contaminant emissions from the reservoir is complicated. In order to simplify the calculations, the

following assumptions were made:

e All parameters affected by ongoing changes in the reservoir, such as
moisture content, are assumed to be constant. Reasonably conservative

assumptions were made for the value of all such parameters.

e Air emission occurs only when the sediment is exposed, with the actual

duration and area of sediment exposure to be factored into the calculations.

e Organic compound concentrations to be used in emissions calculations are

the highest values detected in sediment samples.

e The compound concentration in sediment remains constant over time (even
though a certain mass is lost to the atmosphere if volatilization is actually

occurring).

Appendix B shows the calculation that was performed to estimate the emission rate for all organic
compounds detected in the sediment. In general, the compound concentration in the sediment is used to
calculate the corresponding concentration in the vapor phase (i.e., soil gas concentration). Using the soil
gas concentration then, the emissions rate (or vapor flux rate) may be calculated. Finally, multiplying the
vapor flux rate by the area from which the vapors are being emitted provides the total emissions from the

IESETVOIr.

The soil gas concentration and vapor flux rates are separately determined for each of the
contaminants detected in the sediment. The concentration and flux rate for each contaminant is affected
by such factors as its vapor pressure (i.e., tendency to volatilize), its tendency to adsorb to soil particles,
and its diffusion rate through soil and air. Most of the contaminants detected are SVOCs, which have a
higher tendency to remain adsorbed to the soil, and which volatilize at comparatively low rates. Table
3.2.2-1 presents a summary of the maximum contaminant concentrations detected in the sediment, and the
corresponding vapor flux rate calculated for each. As shown on the table, the calculated flux rate was

highest for acetone, followed by naphthalene, and methyl ethyl ketone.
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3.2.2 Duration and Area of Sediment Exposure

Because the contaminants in the sediment have the potential to emit vapors only when the
sediment is exposed, a major factor in determining contaminant emissions from the reservoir is the
duration and area of sediment exposure in the reservoir. The vapor flux rate is multiplied by the exposed

sediment area to determine the overall contaminant emission rate.

The area of sediment exposed varies with the level of water in the reservoir. The water level in
the reservoir ranges from a high of El. 659 feet to a low of El. 620 feet, but it is only below El. 631 feet
that any portion of the sediment is exposed. The area exposed ranges from approximately 4 acres at El.
631 feet to 552 acres at El. 620 feet. The water elevation in the reservoir is usually at lower elevations

toward the end of the week.

Water levels in the Lewiston Reservoir are recorded hourly. URS evaluated 14 years of operating
data from 1991 through a portion of 2004. Table 3.2.3-1 summarizes the water level data for the reservoir
in one-foot increments. Data that were not recorded or that were in error were excluded from the
analysis. Each year’s data were evaluated separately, and showed that some variability exists from year
to year in the length of time that sediment is exposed. The length of time that the reservoir’s water level
was in the range allowing sediment exposure varied from an annual low of only 1% to a high of 13%.
The average percent of time during which sediment is exposed over the 14 years for which data exist is
7% (12 hours per week). Although there is some seasonal variation in the exposed area, that was not
evaluated for this report. The data also show that over the last 14 years, the water level in the reservoir

was at its low of El. 620 for a total of only 8 hours.

Using the exposed area that corresponds to each water elevation (by increments of one foot) in
the reservoir, and the length of time that the reservoir was at that water level, a time-weighted average
area of exposed sediment from all 14 years of data was calculated to be 4.5 acres. On an annual basis, the

time-weighted average ranged from a low of 0.2 acres in 1997 to a high of 12 acres in 1994.
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3.2.3 Total Contaminant Emissions from Sediment

To determine the actual pounds per hour of emissions from exposed sediments, the flux rate for
each contaminant was multiplied by 4.5 acres (the time-weighted average exposed area), to arrive at the
emission rates summarized on Table 3.2.2-1. The average emission rate for all contaminants was then
calculated to be 0.0031 1b/hr. Also shown on Table 3.2.2-1 are the emission rates calculated for 12 acres,

the highest annual time-weighted exposed area.

3.3 Total Estimated Contaminant Emissions

Since emissions from the water surface are negligible, the only source of emissions is the
reservoir sediment. The emission rates estimated in Section 3.2 and summarized on Table 3.2.2-1
comprise the total emissions from the Lewiston Reservoir. Section 4.0 presents the evaluation of the

potential impact of these emissions on the surrounding community.
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TABLE 3.2.2-1

ESTIMATE OF CONTAMINANT EMISSIONS FROM EXPOSED SEDIMENT IN THE
LEWISTON RESERVOIR

CoMn(?:rirt‘:’l;?on Calculgted Emission Rate|Emission Rate
_ Detected in Contaminant |From 4.5-acre| From 12-acre
Contaminant Sediment Flux "J" Area Area
ug/kg lb/h-ft? Ib/h Ib/h
Acetone 44 1.25E-08 2.44E-03 6.51E-03
Methyl Ethyl Ketone (2-Butanone) 9.23 7.28E-10 1.43E-04 3.80E-04
|Acenaphthylene 340 1.63E-10 3.20E-05 8.52E-05
Anthracene 430 2.80E-11 5.49E-06 1.47E-05
Benzo(a)anthracene 480 1.87E-13 3.67E-08 9.80E-08
Benzo(a)pyrene 840 3.65E-14 7.15E-09 1.91E-08
Benzo(b)fluoranthrene 1100 2.05E-12 4.01E-07 1.07E-06
Benzo(g,h,i)perylene 310 1.70E-14 3.33E-09 8.89E-09
Benzo(k)fluoranthene 690 9.59E-15 1.88E-09 5.01E-09
Chrysene 1100 5.91E-12 1.16E-06 3.09E-06
Fluoranthene 1200 4.97E-12 9.74E-07 2.60E-06
Fluorene 710 1.08E-10 2.12E-05 5.66E-05
Indeno(1,2,3-cd)pyrene 573 4.58E-15 8.97E-10 2.39E-09
INaphthalene 170 2.19E-09 4.30E-04 1.15E-03
Phenanthrene 540 2.88E-11 5.64E-06 1.50E-05
Pyrene 1300 3.38E-12 6.62E-07 1.77E-06
TOTAL 3.08E-03 8.21E-03
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TABLE 3.2.3-1
RESERVOIR LEVEL DATA

R\e:/ertvow Exposed Year Totals
L:V:{ Area at for all
Elevation Elevation 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 Years
Total # | AT Totar # |(ATeD| Torar 4 (AT ooy 4 |(ATED)| Toiar 4 ((ATER)| ooy 4 |(ATCA)| ooy 4 ((ATER)| oy 4 |(ATEA)] ooy ((ATER)| o)y |(ATE)] ooy g ((ATER)] oy s ((ATER)| ooy 4 |(ATER)] 1) |(ATED)
of hours X of hours X of hours X of hours X of hours X of hours X of hours X of hours X of hours X of hours X of hours X of hours X of hours| .~ |of hours| -
ft acres (Total (Total (Total (Total (Total (Total (Total (Total (Total (Total (Total (Total (Total (Total
at at at at at at at at at at at at at at
. # of . # of . # of . # of . # of . # of . # of . # of . # of . # of . # of . # of . # of . # of
elevation h elevation elevation elevation elevation elevation elevation elevation elevation elevation elevation elevation elevation elevation
ours) hours) hours) hours) hours) hours) hours) hours) hours) hours) hours) hours) hours) hours)
620 552 - - - - - - 512,760 311,656 - - - - - - - - - - - - - - - - - -
621 443 311,330 411,774 512,217 33|14,632 2119,312 - - - - - - - - - - 1| 443 - - 913,991 - -
622 314 812,514 175,342 32110,055 39112,255 50(15,711 - - - - 16| 5,028 3| 943 - - 113,457 712,200 13| 4,085 - -
623 252 10| 2,521 32| 8,067 36|9,076 64 16,134 55|13,865 - - - - 17| 4,286 6|1,513 - - 235,798 16| 4,034 256,302 - -
624 186 183,343 285,200 36| 6,685 59110,956 5319,842 - - - - 193,528 22| 4,085 2| 371 26| 4,828 203,714 397,242 - -
625 141 283,938 46 | 6,469 321 4,500 679,422 618,578 - - - - 212,953 253,516 131,828 324,500 283,938 344,781 - -
626 96 434,133 46| 4,421 646,152 848,074 837,978 3| 288 - - 272,595 474,518 131,250 282,691 39| 3,749 40| 3,845 1| 96
627 74 513,774 715,254 701 5,180 1151 8,510 120 | 8,880 231 1,702 3 222 3412,516 63| 4,662 181,332 413,034 501 3,700 413,034 51 370
628 48 5212514 884,255 96 | 4,642 1521 7,349 145 7,011 532,563 11| 532 48 12,321 771 3,723 17| 822 602,901 653,143 721 3,481 181 870
629 34 812,757 108 3,676 911 3,097 1511 5,140 164 | 5,582 49| 1,668 24| 817 642,178 108 | 3,676 3911,327 732,485 772,621 8212,791 15] 511
630 15 93| 1,429 116 1,782 1301 1,997 162 | 2,489 178 2,734 54| 830 21| 323 821,260 1381 2,120 661,014 821,260 811,244 881,352 18| 277
631 4 99| 362 143 | 523 158| 578 174| 636 232| 848 104| 380 61| 223 112| 409 158| 578 76| 278 113| 413 116 | 424 85| 311 34| 124
632 0 126| - 146 | - 211 - 204 | - 247 - 118| - 62| - 138 - 186| - 72| - 134| - 129| - 118| - 42| -
633 0 145| - 159| - 238| - 217 - 305 - 147| - 83| - 190| - 211 - 109| - 152 - 136 - 129 - 44| -
634 0 156 - 161 - 240 - 224 - 277 - 180 - 92 - 242 - 261 - 127 - 163 - 181 - 151 - 63 -
# New York Power R
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NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

TABLE 3.2.3-1 (CONT.)
RESERVOIR LEVEL DATA

R\e:/ertvow Exposed Year Totals
L:V;r Area at for all
Elevation Elevation 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 Years
Total # | AT)| Total # |(AT)| Totar # (AT Totar # (AT Torar# (ATCD| 1opa) ¢ |(ATERA)| 1oay 4 |(ATeR)| o1ay 4 |(ATER)| ooy 4 ((ATER)| oiay y ((ATER) 1oy gy |(ATER)| 1y g |(ATER)] ooy 4 |(ATER)| a4 ((ATER)
of hours X of hours X of hours X of hours X of hours X of hours X of hours X of hours X of hours X of hours X of hours X of hours X of hours| .~ |of hours| -
ft acres (Total (Total (Total (Total (Total (Total (Total (Total (Total (Total (Total (Total (Total (Total
at at at at at at at at at at at at at at
. # of . # of . # of . # of . # of . # of . # of . # of . # of . # of . # of . # of . # of . # of
elevation elevation elevation elevation elevation elevation elevation elevation elevation elevation elevation elevation elevation elevation
hours) hours) hours) hours) hours) hours) hours) hours) hours) hours) hours) hours) hours) hours)
635 0 207 - 201 - 279| - 235| - 286| - 220| - 158 - 277 - 296 | - 175] - 186| - 196| - 160| - 61 -
636 0 171 - 232 - 278 | - 235| - 313 - 242 | - 200| - 300 - 308| - 182 - 222 - 210| - 172 - 74| -
637 0 147 - 231 - 283 - 235 - 315 - 270 - 221 - 354 - 328 - 220 - 244 - 254 - 220 - 83 -
638 0 148 | - 236| - 303 - 252| - 310 - 314| - 274 - 383 | - 349 | - 234| - 254| - 276 | - 255| - 82| -
639 0 152 - 281 - 204| - 229 | - 330 - 391 - 257 - 377 - 415| - 280 - 265| - 2900| - 256| - 113 -
640 0 168| - 302 - 253 - 264 | - 286| - 380 - 276| - 383 | - 406 | - 305| - 306 - 272 - 280| - 110 -
641 0 149| - 312 - 208| - 257| - 320 - 422 - 366| - 406| - 423 | - 382 | - 325 - 318 - 284| - 134| -
642 0 159| - 346 | - 349 | - 320 - 308| - 436 | - 381 - 343 | - 431 - 387 - 357 - 332 - 291 - 119 -
643 0 180 - 321 - 368 - 360 - 338 - 450| - 369 | - 375 - 417| - 492| - 422 - 362| - 331 - 119 -
644 0 172 - 345| - 349 | - 391 - 410| - 489 | - 461 - 376| - 381 - 539 | - 401 - 406| - 317 - 109 -
645 0 169| - 391 - 380 - 427 - 409| - 506| - 414| - 391 - 390 - 514| - 429| - 408| - 350 - 138 -
646 0 189| - 379 | - 455| - 380 - 438| - 471 - 441 - 462| - 399 - 510 - 428| - 435| - 372 - 168| -
647 0 169| - 394 | - 431 - 396| - 380 | - 472 - 405| - 418| - 385| - 522 - 462| - 457| - 372 - 158| -
648 0 135 - 472 - 450| - 420| - 402| - 460| - 445| - 464| - 436| - 504 | - 438| - 430| - 389 | - 165| -
649 0 151 - 484 | - 409| - 353 | - 352 - 449 | - 503 | - 452| - 358 | - 501 - 462| - 433 - 460| - 155| -
650 0 159| - 458| - 352 - 336| - 314| - 405| - 506| - 355 - 336| - 488 | - 437| - 424 - 444| - 197| -
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NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

TABLE 3.2.3-1 (CONT.)
RESERVOIR LEVEL DATA

R\e:/ertvow Exposed Year Totals
L:V;r Area at for all
Elevation Elevation 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 Years
Total # (A;ea) Total # (A;ea) Total # (A;ea) Total # (A;ea) Total # (A;ea) Total # (A;ea) Total # (A;ea) Total # (A;ea) Total # (A;ea) Total # (A;ea) Total # (A;ea) Total # (A;ea) Total # (A;ea) Total # (A;ea)
Ft acres of hours (Total of hours (Total of hours (Total of hours (Total of hours (Total of hours (Total of hours (Total of hours (Total of hours (Total of hours (Total of hours (Total of hours (Total of hours (Total of hours (Total
at at at at at at at at at at at at at at
. # of . # of . # of . # of . # of . # of . # of . # of . # of . # of . # of . # of . # of . # of
elevation elevation elevation elevation elevation elevation elevation elevation elevation elevation elevation elevation elevation elevation
hours) hours) hours) hours) hours) hours) hours) hours) hours) hours) hours) hours) hours) hours)
651 0 112 - 415 - 320 - 279 - 266 - 390 - 501 - 289 - 286 - 455 - 432 - 419 - 447 - 150 -
652 0 103 - 369 - 279 - 293 - 227 - 324 - 457 - 305 - 236 - 445 - 361 - 408 - 415 - 148 -
653 0 94 - 402 - 271 - 225 - 217 - 298 - 414 - 227 - 203 - 325 - 355 - 389 - 412 - 157 -
654 0 76 - 323 - 206 - 172 - 145 - 221 - 299 - 214 - 174 - 273 - 338 - 296 - 377 - 122 -
655 0 70 - 228 - 182 - 112 - 107 - 141 - 315 - 201 - 119 - 197 - 230 - 256 - 308 - 121 -
656 0 47 - 165 - 216 - 96 - 97 - 123 - 306 - 200 - 108 - 130 - 193 - 246 - 278 - 120 -
657 0 34 - 140 - 166 - 99 - 84 - 96 - 259 - 118 - 89 - 85 - 154 - 168 - 258 - 100 -
658 0 24 - 110 - 140 - 77 - 76 - 73 - 148 - 79 - 70 - 54 - 106 - 125 - 335 - 88 -
659 0 -l - - - - - 1| - 1| - - - 3| - - - 50 - 7 - 13| - 3| - 27| - 3| -
B‘;ttzl Hours of 4,098 8,702 8,750 8,194 8,734 8,783 8,736 8,759 8,653 8,758 8,759 8,758 8,736 3,234
% Time that any
Sediment was 12% 8% 9% 13% 13% 3% 1% 5% 7% 3% 6% 6% 6% 3% 7%
Exposed
Total
(Area)(Hours) 28,614 46,762 54,179 98,358 91,998 7,431 2,116 27,074 29,333 8,222 31,810 28,766 41,215 2,248
Time Weighted
Average Area of 7.0 54 6.2 12.0 10.5 0.8 0.2 3.1 34 0.9 3.6 33 4.7 07 | 45
Exposed Sediment
(acres)
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NIAGARA POWER PROJECT (FERC NO. 2216)
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4.0 POTENTIAL IMPACT OF CONTAMINANT EMISSIONS ON AREAS SURROUNDING
THE LEWISTON RESERVOIR

Using the contaminant emission rate calculated in the previous section, the potential impact on

the areas surrounding the Lewiston Reservoir was determined.

4.1  Comparison of Contaminant Emissions to New York State Guideline Values

Calculation of emission rate yields a raw number that cannot be compared with most air quality
standards or guideline values, and that, by itself, is not descriptive of impact. In order to arrive at a
number that can be compared with standards or guideline values and that can be used to evaluate impact
upon the surrounding area, it is necessary to calculate (using the emission rate) the ambient air

concentration that would be encountered by potential receptors.

41.1 Method

To evaluate the impact of the contaminant emissions from the reservoir, URS used the method
outlined in the NYSDEC Division of Air DAR-1 Guidelines (NYSDEC 1997). The DAR-1 describes the
Division of Air Resources’ basic guidelines for making decisions on granting permits related to air toxics.
The DAR-1 does not establish ambient air quality standards. Instead, in the absence of standards, it
provides guideline concentrations intended “to protect the general public from adverse health effects that

2

may be induced by exposure to ambient air contaminants.” Guideline concentrations are derived from
several organizations and agencies including the United States Environmental Protection Agency, the
New York State Department of Health, and the American Conference of Governmental Industrial

Hygienists. To facilitate screening procedures, the DAR-1 tables (NYSDEC 2003) also include Federal

and State equivalent air quality standards (although none of these are applicable to the contaminants

detected at the reservoir).
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DAR-1 considers both Short-Term and Annual Guideline Concentrations (SGCs and AGCs).
SGCs are intended to protect the public against adverse effects from short-term (1-hour) exposures to
contaminants. AGCs are intended “to protect against long-term exposure and are based upon the most
conservative carcinogenic or noncarcinogenic annual exposure limit. When an AGC is based upon
carcinogenic effects, the concentration is equivalent to a lifetime cancer risk of one-in-one-million”

(NYSDEC 1997).

The DAR-1 guidance document provides methods to calculate impacts upon ambient air resulting
from a specific contaminant source. Several methods are given, each applicable to a different type of
contaminant source, such as a point source (e.g., stack) or an area source (e.g., the reservoir). Some
models are initial “screening” level models, which are simplified and provide a very conservative
estimate of ambient air concentrations. Others are more detailed computer models, which may be used to

refine the estimates if the screening level indicates a potential exceedance of guidance values.

Unfortunately, as discussed in DAR-1, some problems have been found with the DAR-1 methods
for determining impacts from an area source. To work around these problems and to reach a better
impact estimate, the document recommends the use of the EPA SCREEN3 or Industrial Source Complex
3 (ISC3) models. SCREENS3 is a simple screening version of the more complex ISC3 model. Due to the
complexity of ISC3, SCREENS3 is often used as a “first phase” to eliminate from further analysis those
sources that clearly will not exceed air quality standards. The SCREEN3 model provides a conservative
estimate of the maximum ground-level concentrations that might be observed at a specified distance from
the source. SCREEN3 calculates only short-term (1-hour) impacts from sources for comparison to the
SGC values. To convert the short-term area impacts calculated by SCREEN3 to annual impacts, DAR-1
recommends multiplication by a factor of 0.1. These values are then to be compared to the AGC values.

If the numbers calculated by SCREEN3 exceed guidelines, more refined modeling is conducted.
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4.1.2 Calculation of Impacts using SCREEN3

Appendix C presents the actual calculations and comparison of the calculated ambient
concentrations to the guidance values. In carrying out these calculations, several simplifying assumptions

were made:

e The reservoir is considered to be a ground-level area source of emissions, not

an aboveground point source, as a stack.

e During low-water periods, several areas of the reservoir, of all sizes and
shapes, are exposed. These scattered areas are considered to be a single

square area, equal in extent to the sum of the scattered areas.

e Conditions at the reservoir are difficult to model, since emissions from the
sediment occur only when the water level in the reservoir is low. At such
times, the reservoir dike is also exposed, and a portion of it is at a greater
elevation than the emissions source. Since the dike wall is covered with rock
and boulders, emissions from the dike are assumed to be minimal, and are
not considered in the evaluation. (It is likely that the dike even mitigates the

downwind dispersion of contaminants).

e The model considers all possible weather conditions to determine under what

conditions maximum ambient air concentrations occur.

Using the model, data were input for determination of maximum short-term impacts. One input
was the flux rate, previously determined for all contaminants. The worst-case condition (i.e., maximum
drawdown, when the area of exposure is 552 acres) was also input. Using these inputs to the SCREEN3
model, the maximum 1-hour ambient concentrations were calculated for all parameters. These results are
summarized on Table 4.1.2-1. The calculated ambient concentration was then compared to the SGC

value for those parameters for which an SGC has been determined. As shown on Table 4.1.2-1, all

parameters were less than a fraction of a percent of the guideline concentrations.
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To calculate the annual impacts, the SCREEN3 model was rerun for all contaminants, this time
assuming that the area of emissions was only 4.5 acres, since this corresponds to the long-term time
weighted average area of exposure at the reservoir. Since the model calculates the short-term average
only, the results were multiplied by 0.1 (as mentioned above) to convert them to an annual estimate.
These results were then compared to the corresponding AGC value. As shown on Table 4.1.2-1, all
parameters were well below the AGC in all cases. The contaminant that comes closest to its AGC is

acenaphthylene, which is still only approximately 14% of the guideline value.

4.2  Conclusions

Table 4.1.2-1 summarizes the results of the calculations performed in Appendix C. As shown on
the table, all contaminants are estimated to be well below their associated AGC and SGC values, even
when using conservative screening models and making conservative assumptions for the input
parameters. The contaminant that actually comes closest to its AGC value is acenaphthylene, which is
calculated to be more than 7 times lower than its associated AGC value. Given the considerable
conservatism built into the derivation of these numbers, it may be stated with relative certainty that any

emissions from the reservoir are below levels that might be of concern to the surrounding area.
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TABLE 4.1.2-1
CALCULATION OF IMPACTS AND COMPARISON TO GUIDELINE CONCENTRATIONS
SCREENS3
Max 1- . .
hour Fraction off SCREEN3 Max 1- Max Fraction of
Conc SGC the SGC hour Conc. Annual AGC the AGC
Contaminant (552 acre value (4.5 acre source) | Impact value

source)

ug/m? ug/m? % ug/m? ug/m? ug/m? %
IAcetone 4.35E+00 | 1.80E+05 | 0.00241% 2.17E+00 2.17E-01 | 2.80E+04 | 0.00078%
Methyl Ethyl Ketone (2-| ) 545 01 | 5.90E+04 | 0.00043% 1.27E-01 1.27E-02 | 5.00E+03 | 0.00025%
Butanone)
|Acenaphthylene 5.68E-02 - - 2.84E-02 2.84E-03 | 2.00E-02 [14.21500%
\Anthracene 9.77E-03 - - 4.89E-03 4.89E-04 | 2.00E-02 | 2.44450%
Benzo(a)anthracene 6.53E-05 - - 3.27E-05 3.27E-06 | 2.00E-02 | 0.01634%
Benzo(a)pyrene 1.27E-05 | 2.38E+01 | 0.00005% 6.37E-06 6.37E-07 | 2.00E-03 | 0.03184%
Benzo(b)fluoranthrene | 7.15E-04 - - 3.58E-04 3.58E-05 | 2.00E-02 | 0.17880%
Benzo(g,h,i)perylene 5.94E-06 - - 2.97E-06 2.97E-07 | 2.00E-02 | 0.00149%
Benzo(k)fluoranthene 3.34E-06 - - 1.67E-06 1.67E-07 | 2.00E-02 | 0.00084%
Chrysene 2.07E-03 | 2.38E+01 | 0.00867% 1.03E-03 1.03E-04 | 2.00E-02 | 0.51650%
IFluoranthene 1.74E-03 - - 8.68E-04 8.68E-05 | 2.00E-02 | 0.43420%
Fluorene 3.78E-02 - - 1.89E-02 1.89E-03 | 2.00E-02 | 9.45500%
Indeno(1,2,3-cd)pyrene | 1.60E-06 - - 7.99E-07 7.99E-08 | 2.00E-02 | 0.00040%
INaphthalene 7.66E-01 | 7.90E+03 | 0.00970% 3.83E-01 3.83E-02 | 3.00E+00 | 1.27800%
Phenanthrene 1.01E-02 - - 5.03E-03 5.03E-04 | 2.00E-02 | 2.51500%
Pyrene 1.18E-03 - - 5.89E-04 5.89E-05 | 2.00E-02 | 0.29460%
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5.0 HEAT GENERATED BY THE ROBERT MOSES NIAGARA POWER PLANT AND THE
LEWISTON PUMP GENERATING PLANT

The purpose of this section of the report is to estimate the temperature and volume of heat

emissions from the RMNPP and the LPGP.
5.1 Sources of Heat Emissions to Air

Hydroelectric plants do not produce much excess heat to the atmosphere. The NPP has only three
sources of heat emissions. These are the turbine/generators, the step-up transformers, and several
miscellaneous switchyard sources. No stacks, vents, or other emissions sources are associated with the

Project.
5.1.1 Turbines and Generators

The largest source of heat output at the Project is likely the turbine/generators located at both the
RMNPP and the LPGP. However, as detailed below, most of this heat is lost to water rather than being

released to the atmosphere.

The RMNPP is equipped with 13 Francis-type turbines, which are currently being upgraded.
When the upgrade is complete, the capacity of each unit will be 273,000 hp at approximately 300 feet of
gross head. The post-upgrade nameplate capacity of each generator will be approximately 215 MW.
Each unit operates at a speed of 120 rpm. The combined maximum flow of all 13 turbines is about
115,000 cfs at the average tailwater elevation. The turbines, generators, and related equipment are

located below the generator deck under removable hatch covers.

The turbine units at the LPGP serve a dual purpose, functioning as both pumps and generators.
Twelve Francis-type pump-turbine/motor-generator units are located at the LPGP. Each motor-generator

unit is rated at 37,500 hp as a pump and 28,000 hp as a generator, operating at 112.5 rpm under both
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conditions. As a pump, each unit discharges 3,400 cfs at 85 feet of net head, and as a generator, 3,500 cfs
at 75 feet of net head. Sliding hatch covers are located on the top deck of the generator structure. The
hatch cover over each unit provides access for removal and maintenance of the pump-turbine/motor-

generator units.

As would be expected, the operation of up to 25 large generator units creates a large amount of
heat, however, because the generators are water-cooled, most of the heat is not released to the
atmosphere, but is instead lost to the cooling water. In summer the cooling flow is approximately 2,500
gpm per unit, while in the winter the cooling flow is reduced to approximately 1,500 gpm per unit.
Additional cooling water is used for the generator- and turbine-bearing oil coolers. For the units at the
RMNPP, the bearing oil cooler flow is approximately 200 gpm, while at the LPGP, flow is approximately
600 gpm. All cooling water is emptied along with the turbine discharge. In all cases, cooling water flows
only when its unit is running. The temperature of the discharged cooling water has not been measured
directly. However, even at a worst-case condition (100 °C discharge cooling water and 0 °C Niagara
River water), the estimated increase to the temperature of the combined cooling and turbine flow water
(the tailrace discharge water) would be only approximately 0.08 °C, a temperature increase that is

biologically insignificant to the aquatic environment in the lower Niagara River.

Not all heat is transferred to the cooling water. Some buildup occurs, for example, at the top of
the units, under the hatch covers. Although this heat is typically enough to melt snow on top of the hatch
cover, it cannot be reasonably quantified, and is not considered a source of heat emissions to the

atmosphere.

5.1.2 Step-up Transformers

Step-up transformers also generate heat. A total of 13 250-MVA generator step-up transformers
is found at the RMNPP, 4 100-MVA units at the LPGP, and 5 units in the switchyard (2 200-MVA units,
2 400-MVA units, and one 800-MVA unit).
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The purpose of these transformers is to “step-up” or increase the low voltage produced by the
generators to the higher voltages needed for transmission. In the process of stepping-up the voltage, some
of the load (incoming voltage) is lost as heat. The five transformers in the switchyard and the 13
transformers at the RMNPP are all air-cooled units with fans. Radiators on the outside of the unit are also

used to dissipate heat. The four transformers at the LPGP are water-cooled.

All transformers are rated for operation at 99% efficiency, meaning that 1% of the total
transformer load is expected to be lost, some as heat. It is difficult to quantify heat losses to the

atmosphere from the 18 air-cooled units.

While this is potentially a source of heat emission, the heat is not considered recoverable. Any
attempt to recover lost heat would likely affect the heat dissipation characteristics of the transformer
radiators, thus affecting transformer performance. Moreover, codes and other safety requirements are
likely to prohibit modifying the transformers or locating heat-recovery equipment or structures near the

units.

5.1.3 Miscellaneous Sources

As expected with any facility as large as the NPP, various additional minor sources of heat are
likely to be found. Two of these additional sources are the water chillers used for cooling of buildings
and cable tunnels, and two cooling towers, also used for tunnel cooling in the switchyard. These sources
also are difficult to quantify since their operation varies with the season and operating requirements. Like
the transformers, these units are specifically designed for dissipating heat to the atmosphere, and thus heat

recovery is not promising.

Other miscellaneous sources include various pumps, heating/cooling systems, and other electrical

equipment that may generate minor quantities of heat during operation.
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5.2 Conclusions

Heat emissions from a hydroelectric facility are much lower than from a fossil-fuel or nuclear
facility, and, with regard to the NPP, little information on heat emissions is available. The NPP has no
need of discharge stacks or elaborate ventilation systems. For these reasons, the qualitative analysis
presented above is considered adequate, with the conclusion that Project operations result in no thermal

emissions.

Copyri ght © 2005 New York Power Authority



NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

REFERENCES

American Conference of Governmental Industrial Hygienists, Inc. 2003. Guide to Occupational
Exposure Values. Environmental Standards, Inc. 2003. Extent of Sedimentation and Quality of

Sediments in the Lewiston Reservoir and Forebay, prep. for the New York Power Authority.

Kuo, Jeff. 1999. Practical Design Calculations for Groundwater and Soil Remediation. Boca Raton, FL:

Lewis Publishers.

New York State Department of Environmental Conservation. 2003. DAR-1 AGC/SGC Tables. Division

of Air Resources.

New York State Department of Environmental Conservation. 1997. Guidelines for the Control of Toxic

Ambient Air Contaminants, Division of Air Resources Air Guide 1 (DAR-1).

U.S. Environmental Protection Agency. 1989. Estimating Air Emissions from Petroleum UST Cleanups.

Office of Underground Storage Tanks.

U.S. Environmental Protection Agency. 1996. Soil Screening Guidance: Users Guide, Publication 9355,
4-23, Second Edition. Office of Solid Waste and Emergency Response.

2 lou Yok Pover 1 T

Copyri ght © 2005 New York Power Authority






NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

APPENDICES

# New York Power NAGARA POWE PR

& Authority \\\\\\\\\\\\\

Copyri ght © 2005 New York Power Authority






NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

APPENDIX A-1
DATA USABILITY SUMMARY REPORT

# New York Power NAGARA POWE PR

& Authority \\\\\\\\\\\\\

W

Copyri ght © 2005 New York Power Authority






# New York Power  NIAGARA POWER PROJEGT

& Authority \\\\\\\\\\\\\

DATA USABILITY SUMMARY REPORT
SEDIMENT SAMPLING TO DETERMINE
WHETHER PROJECT OPERATIONS IMPACT
AIR QUALITY, OCTOBER 2003

Niagara Power Project
(FERC No. 2216)

Prepared for:

New York Power Authority

Prepared by:

URS Corporation

June 2004

Copyri ght © 2005 New York Power Authority







NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

TABLE OF CONTENTS
1.0 INTRODUCTION ...ttt ittt sttt e e e steste e teste et e tesseestesteaseesbesseeseesteaneessesseeseesseeseensens 3
2.0  ANALYTICAL METHODS ...ttt ettt sttt sneeae e neeneas 3
3.0 DATADELIVERABLE COMPLETENESS .......cotii s 4
4.0 HOLDING TIHMES ..ottt sttt st e st et e b e s teesa e tesseanaentesnaeeesneeneennas 4
50 NONCONFORMANCES ...ttt ettt sttt ettt estesteeneesbeaneeneesaeeneeneas 4
6.0 SAMPLE RESULTS AND REPORTING .....ccciiiiiiiiieitsiiie ettt et 6
7.0 SUMMARY oottt b et bbb e e h e R ekt h e E e Rt b e R bt b bRt e b b ee e 6
TABLES
TADIE L ettt 7
Summary of Data QUAlITICALIONS .......c.ecviiiriiiiieiiicie ettt et e ere e reesteestaesenesssessseesseesseessessseens 7
TADIE 2 et 8
Validated Sediment SAMPIEe RESULILS ........covieriiiiiiiiiciieiiet ettt st sre e ebe e te e taesbesebeesseessesraessneenns 8
LI 0 L= ST USSP TP P TP 9
Validated Field QC Sample RESUILS .......cccviiiiiiiieiieiieiesiesie sttt st ebe et esesesnsesnnesnnesnns 9
ATTACHMENTS
AT T ACHMENT ALttt ettt ettt e e sttt e e e seees e e e beaseeseeeteeneeseeeseenteseeeneentesneaneeneis 10
Definitions of USEPA Region II Data QUAalIfiers.........ccueeiiieriieeiiieeiie et esreeetee e evee e 10
ATTACHMENT B oottt e sttt b e s e b e bt e s et been e e sbeebeenbesbeeneetesbeaneeneas 11
Definitions of Sample Concentration UNILS..........ceccvevrieriierierieriesreereesteesseesreeseessnessressseessesssessssesseens 11

2 lou Yok Pover i T

Copyri ght © 2005 New York Power Authority



NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

ATTACHMENT C.oi bbb bbbt bbb s bbb e sttt et e b bt e e e eneans 12
Documentation Supporting Qualification 0f Data ...........ccccevveriiriiiiiniieieeie e 12
& New York Power .. NIAGARA FOWER PRLLET

& Authority ' \\\\\\\\\\\\\

Copyri ght © 2005 New York Power Authority



NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

1.0 INTRODUCTION

This Data Usability Summary Report (DUSR) has been prepared following the guidelines
provided in New York State Department of Environmental Conservation (NYSDEC) Division of
Environmental Remediation Guidance for the Development of Data Usability Summary Reports, dated
June 1999.

2.0 ANALYTICAL METHODS

The data being evaluated are from the October 30, 2003 sampling of five sediment samples, one
matrix spike/matrix spike duplicate (MS/MSD) pair, one field duplicate, and one equipment rinsate blank.
The analytical laboratory that performed the analyses is Ecology & Environment, Inc. (E&E), located in

Lancaster, New York. The samples were analyzed for the following parameters:
e Target Compound List (TCL) volatile organic compounds (VOCs) by EPA
Method 8260B;
e TCL semivolatile organic compounds (SVOCs) by EPA Method 8270C;

e Total organic carbon (TOC) by EPA Method 9060 (rinsate blank)/EPA
Region II Lloyd Kahn Method (sediment samples);

e Moisture content by ASTM Method D2216;

o Total porosity by ASTM Methods D854 (specific gravity) and D2937
(density; and

e Grain size by ASTM Method D422.

The methods referenced are from: Test Methods for Evaluating Solid Waste, Physical/ Chemical
Methods, SW-846, Final Update III, United States Environmental Protection Agency (USEPA), June
1997; Determination of Total Organic Carbon in Sediment, Lloyd Kahn, EPA Region II, July 1988; and
Annual Book of ASTM Standards, American Society of Testing Materials.

E&E subcontracted the moisture content, total porosity, and grain size analyses to GeoTesting

Express, Inc., located in Boxborough, MA.
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The data were reviewed for completeness with regard to deliverables, holding times, and
compliance with the referenced methods. The data were qualified following the guidelines presented in
USEPA Region II CLP Organics Data Review and Preliminary Review, March 2001. Qualifications
applied to the data include “J/UJ” (estimated concentration/estimated quantitation limit) and “U” (not

detected). A summary of sample qualification is presented on Table 1. The validated analytical results are

presented on Tables 2 and 3. Definitions of USEPA Region II data qualifiers are presented in Attachment
A. Definitions of sample concentration units are presented in Attachment B. Documentation supporting
qualification of data is presented in Attachment C. This report discusses only data qualified due to

nonconformance with method and/or project requirements.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory data packages were in accordance with NYSDEC Analytical Services Protocol
(ASP), June 2000, Category B deliverable requirements.

4.0 HOLDING TIMES

The MS/MSD samples for the SVOC fraction were initially extracted and analyzed within the
contractual holding time, but required re-extraction because acid/phenolic spiking compounds were not
added to the initial sample extractions. All recoveries for the acid/phenolic compounds were within
quality control (QC) limits in the re-extracted MS/MSD samples, and no qualification of the data was
required. All other samples were extracted and analyzed within the contractual and USEPA Region II

technical holding times.

5.0 NONCONFORMANCES

The following QC nonconformances were noted during data review:

Initial and Continuing Calibrations

The percent difference (%D) between the initial calibration (ICAL) average
relative response factor (RRF) and the RRF from the continuing calibration (CCAL)
standard associated with the sediment samples exceeded the USEPA Region II QC limit
of 25% for the VOC bromomethane. The non-detect results for bromomethane were

qualified “UJ” in all sediment samples.”
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Internal Standard (IS) Recoveries

The SVOC analyses of samples RES-SED-13, FIELD DUP (of sample RES-
SED-13), and RES-SED-17 exhibited recoveries for IS perylene-d12 above the upper QC
limit. All samples were reanalyzed within holding time and exhibited recoveries below
the lower QC limit for IS perylene-d12. The results from the initial analyses of the
samples are reported on Table 2, and the results for all detected compounds associated
with IS perylene-d12 [i.e., benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene,
indeno(1,2,3-cd)pyrene, and/or benzo(g,h,i)perylene] were qualified “J.”

Blank Contamination

The concentration of methylene chloride in sediment samples RES-SED-13,
RES-SED-14, RES-SED-15, RES-SED-16, and RES-SED-17 was less than the
quantitation limit, and less than ten times the concentration in the associated method
blank. The results for methylene chloride in these samples were raised to the quantitation

limit and qualified “U.”

The concentration of bis(2-ethylhexyl)phthalate in sediment samples RES-SED-
13, FIELD DUP (of sample RES-SED-13), RES-SED-15, RES-SED-16, and RES-SED-
17 was less than the quantitation limit, and less than ten times the concentration in the
rinsate blank. The results for bis(2-ethylhexyl)phthalate in these samples were raised to
the quantitation limit and qualified “U.” It should be noted that the laboratory reported a
non-detect result for bis(2-ethylhexyl)phthalate in the rinsate blank. However, the raw
data indicated that this compound was present in the blank at a very low concentration
(i.e., below the method detection limit). The Form 1 for the rinsate blank was manually
edited to include the detected result for bis(2-ethylhexyl)phthalate. Documentation for

this change (i.e., mass spectra) is presented in Attachment C.
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6.0 SAMPLE RESULTS AND REPORTING

All quantitation limits were reported in accordance with method requirements and were adjusted
for sample size and percent moisture. The percent moisture of samples RES-SED-13, RES-SED-15, and
RES-SED-17 exceeded 50%. As per USEPA Region II validation guidelines, all detected and non-detect
VOC, SVOC, and TOC results for these samples were qualified “J” or “UJ.”

The final results as listed on the laboratory reporting forms (i.e., Form 1) were in agreement with

the raw data, and no transcription/calculation errors were detected.

7.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where
previously noted. Those results qualified “J/UJ”(estimated/estimated quantitation limit) are considered

conditionally usable.
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TABLE 1

SUMMARY OF DATA QUALIFICATIONS

Sample ID Fraction Analytical Deviation Quialification
Difference between ICAL Qualify non-detect results
. average RRF and CCAL “ul.”
All sediment samples VOC RRF > 25% for
bromomethane.
Concentration of methylene | Raise results to the
RES-SED-13, RES-SED-14, chloride less than the quantitation limit and
RES-SED-15, RES-SED-16, and vVOC quantitation limit and less qualify “U.”
RES-SED-17 than ten times the method
blank concentration.
Concentration of bis(2- Raise results to the
RES-SED-13, FIELD DUP (of ethylhexyl)phthalate less quantitation limit and
RES-SED-13), RES-SED-15, SVOC than the quantitation limit qualify “U.”
RES-SED-16, and RES-SED-17 and less than ten times the
rinsate blank concentration.
Recovery > upper QC limit Qualify detected results for
for IS perylene-d12. benzo(b)fluoranthene,
benzo(k)fluoranthene,
RES-SED-13 and RES-SED-17 SVOC benzo(a)pyrene,
indeno(1,2,3-cd)pyrene,
and benzo(g,h,i)perylene
w“y »
Recovery > upper QC limit Qualify detected results for
for IS perylene-d12. benzo(b)fluoranthene,
FIELD DUP (of sample RES- IVOC benzo(k)fluoranthene,
SED-13) benzo(a)pyrene, and
indeno(1,2,3-cd)pyrene,
wy »
RES-SED-13, RES-SED-15, and | VOC, SVOC, | Percent moisture > 50%. Qualify detected results “J”
RES-SED-17 and TOC and non-detect results “UJ.”
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TABLE 2
VALIDATED SEDIMENT SAMPLE RESULTS

LEWISTON RESERVOIR - OCTOBER 2003
NIAGARA POWER PROJECT RELICENSING

Page 1 of 14

Location ID RES-SED-13 RES-SED-13 RES-SED-14 RES-SED-15 RES-SED-16
Sample ID FIELD DUP RES-SED-13 RES-SED-14 RES-SED-15 RES-SED-16
Matrix Sediment Sediment Sediment Sediment Sediment
Depth Interval (ft) - - - - -
Date Sampled 10/30/03 10/30/03 10/30/03 10/30/03 10/30/03

Parameter Field Duplicate (1-1)

Units

Volatile Organic Compounds

1,1,1-Trichloroethane

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,1,2,2-Tetrachloroethane

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,1,2-Trichloro-1,2,2-trifluoroethane

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,1,2-Trichloroethane

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,1-Dichloroethane

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,1-Dichloroethene

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,2,4-Trichlorobenzene

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,2-Dibromo-3-chloropropane

UG/KG 18.2U 21.9UJ 16.1U 212U 16.2U
1,2-Dibromoethane (Ethylene dibromide)

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,2-Dichlorobenzene

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,2-Dichloroethane

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,2-Dichloroethene (cis)

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,2-Dichloroethene (trans)

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,2-Dichloropropane

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,3-Dichlorobenzene

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,3-Dichloropropene (cis)

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,3-Dichloropropene (trans)

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
1,4-Dichlorobenzene

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
2-Hexanone

UG/KG 18.2U 219U 16.1U 21.2UJ 16.2 U
4-Methyl-2-Pentanone

UG/KG 18.2U 219U 16.1U 21.2UJ 16.2 U
Acetone

UG/KG 24.8 2557 26.0 25.6 31.1
Benzene

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Bromodichloromethane

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:50:57 AM

[tbIRES].[SITEID] = 'SEDIMENTATION' AND [thIRES].[LOGDATE] = #10/30/2003# AND ( [tbIRES].[SACODE] = 'N' OR [tbIRES].[SACODE] = 'FD’)

Copyri ght © 2005 New York Power Authority




TABLE 2
VALIDATED SEDIMENT SAMPLE RESULTS

LEWISTON RESERVOIR - OCTOBER 2003
NIAGARA POWER PROJECT RELICENSING

Page 2 of 14

Location ID RES-SED-13 RES-SED-13 RES-SED-14 RES-SED-15 RES-SED-16
Sample ID FIELD DUP RES-SED-13 RES-SED-14 RES-SED-15 RES-SED-16
Matrix Sediment Sediment Sediment Sediment Sediment
Depth Interval (ft) - - - - -
Date Sampled 10/30/03 10/30/03 10/30/03 10/30/03 10/30/03

Parameter Field Duplicate (1-1)

Units

Volatile Organic Compounds

Bromoform

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Bromomethane

UG/KG 18.2UJ 219U 16.1 UJ 21.2UJ 16.2 UJ
Carbon Disulfide

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Carbon Tetrachloride

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Chlorobenzene

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Chloroethane

UG/KG 18.2U 21.9UJ 16.1U 21.2UJ 16.2U
Chloroform

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Chloromethane

UG/KG 18.2U 21.9UJ 16.1U 21.2UJ 16.2U
Cyclohexane

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Dibromochloromethane

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Dichlorodifluoromethane

UG/KG 18.2U 21.9UJ 16.1U 21.2UJ 16.2U
Ethylbenzene

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Isopropylbenzene (Cumene)

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Methyl acetate

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Methyl Ethyl Ketone (2-Butanone)

UG/KG 4.89J 5.237 5.64J 4797 6.457
Methyl tert-butyl ether

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Methylcyclohexane

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Methylene Chloride

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Styrene

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Tetrachloroethene

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Toluene

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Total Xylenes

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Trichloroethene

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:50:58 AM

[tbIRES].[SITEID] = 'SEDIMENTATION' AND [thIRES].[LOGDATE] = #10/30/2003# AND ( [tbIRES].[SACODE] = 'N' OR [tbIRES].[SACODE] = 'FD’)
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TABLE 2
VALIDATED SEDIMENT SAMPLE RESULTS

LEWISTON RESERVOIR - OCTOBER 2003
NIAGARA POWER PROJECT RELICENSING

Page 3 of 14

Location ID RES-SED-13 RES-SED-13 RES-SED-14 RES-SED-15 RES-SED-16
Sample ID FIELD DUP RES-SED-13 RES-SED-14 RES-SED-15 RES-SED-16
Matrix Sediment Sediment Sediment Sediment Sediment
Depth Interval (ft) - - - - -
Date Sampled 10/30/03 10/30/03 10/30/03 10/30/03 10/30/03

Parameter Field Duplicate (1-1)

Units

Volatile Organic Compounds

Trichlorofluoromethane

UG/KG 9.11U 11.0UJ 8.03U 10.6 UJ 8.11U
Vinyl Chloride

UG/KG 18.2U 219U 16.1U 21.2UJ 16.2U

Semivolatile Organic Compounds

1,1-Biphenyl

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
1,2,4-Trichlorobenzene

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
1,2-Dichlorobenzene

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
1,3-Dichlorobenzene

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
1,4-Dichlorobenzene

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
2,4,5-Trichlorophenol

UG/KG 1,500 U 1,840 UJ 1,270 U 1,730 UJ 1,390 U
2,4,6-Trichlorophenol

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
2,4-Dichlorophenol

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
2,4-Dimethylphenol

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
2,4-Dinitrophenol

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
2,4-Dinitrotoluene

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
2,6-Dinitrotoluene

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
2-Chloronaphthalene

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
2-Chlorophenol

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
2-Methylnaphthalene

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
2-Methylphenol (o-cresol)

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
2-Nitroaniline

UG/KG 1,500 U 1,840 UJ 1,270 U 1,730 UJ 1,390 U
2-Nitrophenol

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
3,3-Dichlorobenzidine

UG/KG 1,500 U 1,840 UJ 1,270 U 1,730 UJ 1,390 U
3-Nitroaniline

UG/KG 1,500 U 1,840 UJ 1,270 U 1,730 UJ 1,390 U

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:51:01 AM

[tbIRES].[SITEID] = 'SEDIMENTATION' AND [thIRES].[LOGDATE] = #10/30/2003# AND ( [tbIRES].[SACODE] = 'N' OR [tbIRES].[SACODE] = 'FD’)
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TABLE 2
VALIDATED SEDIMENT SAMPLE RESULTS

LEWISTON RESERVOIR - OCTOBER 2003
NIAGARA POWER PROJECT RELICENSING

Page 4 of 14

Location ID RES-SED-13 RES-SED-13 RES-SED-14 RES-SED-15 RES-SED-16
Sample ID FIELD DUP RES-SED-13 RES-SED-14 RES-SED-15 RES-SED-16
Matrix Sediment Sediment Sediment Sediment Sediment
Depth Interval (ft) - - - - -
Date Sampled 10/30/03 10/30/03 10/30/03 10/30/03 10/30/03

Parameter Field Duplicate (1-1)

Units

Semivolatile Organic Compounds

4,6-Dinitro-2-methylphenol

UGIKG 1,500 U 1,840 UJ 1,270 U 1,730 UJ 1,390 U
4-Bromophenyl-phenylether

UG/KG 595 U 731 U3 507 U 688 UJ 552 U
4-Chloro-3-methylphenol

UG/KG 595 U 731 U3 507 U 688 UJ 552 U
4-Chloroaniline

UG/KG 595 U 731 U3 507 U 688 UJ 552 U
4-Chlorophenyl-phenylether

UG/KG 595 U 731 U3 507 U 688 UJ 552 U
4-Methylphenol (p-cresol)

UG/KG 595 U 731 U3 507 U 688 UJ 552 U
4-Nitroaniline

UG/KG 1,500 U 1,840 UJ 1,270 U 1,730 UJ 1,390 U
4-Nitrophenol

UG/KG 1,500 U 1,840 UJ 1,270 U 1,730 UJ 1,390 U
Acenaphthene

UG/KG 595 U 731 U3 507 U 688 UJ 552 U
Acenaphthylene

UG/KG 595 U 94.0J 507 U 11337 552 U
Acetophenone

UG/KG 595 U 731 U3 507 U 688 UJ 552 U
Anthracene

UG/KG 595 U 79.43 507 U 1013 552 U
Atrazine

UG/KG 595 U 731 U3 507 U 688 UJ 552 U
Benzaldehyde

UG/KG 541U 665 UJ 461U 626 UJ 502 U
Benzo(a)anthracene

UG/KG 84.3J 2173 54.3J 1293 64.2J
Benzo(a)pyrene

UG/KG 99.1J 2503 65.8J 167 J 93.2J
Benzo(b)fluoranthene

UG/KG 1103 2597 70.3J 1627 1413
Benzo(g,h,i)perylene

UG/KG 595 U 299J 507 U 269J 552 U
Benzo(k)fluoranthene

UGIKG 1103 176 J 507 U 1173 1143
bis(2-Chloroethoxy)methane

UGIKG 595 U 731 U3 507 U 688 UJ 552 U
bis(2-Chloroethyl)ether

UGIKG 595 U 731 U3 507 U 688 UJ 552 U
bis(2-Chloroisopropyl)ether

UGIKG 595 U 731 U3 507 U 688 UJ 552 U
bis(2-Ethylhexyl)phthalate

UGIKG 595 U 731 U3 507 U 688 UJ 552 U

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:51:03 AM

[tbIRES].[SITEID] = 'SEDIMENTATION' AND [thIRES].[LOGDATE] = #10/30/2003# AND ( [tbIRES].[SACODE] = 'N' OR [tbIRES].[SACODE] = 'FD’)
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TABLE 2
VALIDATED SEDIMENT SAMPLE RESULTS

LEWISTON RESERVOIR - OCTOBER 2003
NIAGARA POWER PROJECT RELICENSING

Page 5 of 14

Location ID RES-SED-13 RES-SED-13 RES-SED-14 RES-SED-15 RES-SED-16
Sample ID FIELD DUP RES-SED-13 RES-SED-14 RES-SED-15 RES-SED-16
Matrix Sediment Sediment Sediment Sediment Sediment
Depth Interval (ft) - - - - -
Date Sampled 10/30/03 10/30/03 10/30/03 10/30/03 10/30/03

Parameter Field Duplicate (1-1)

Units

Semivolatile Organic Compounds

Butylbenzylphthalate

UGIKG 595 U 731 U3 507 U 688 UJ 552 U
Caprolactam

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
Carbazole

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
Chrysene

UG/KG 130J 261 70.3J 1817 102 J
Dibenz(a,h)anthracene

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
Dibenzofuran

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
Diethylphthalate

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
Dimethylphthalate

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
Di-n-butylphthalate

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
Di-n-octylphthalate

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
Fluoranthene

UG/KG 163J 439 103 J 262J 1443
Fluorene

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
Hexachlorobenzene

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
Hexachlorobutadiene

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
Hexachlorocyclopentadiene

UG/KG 1,500 U 1,840 UJ 1,270 U 1,730 UJ 1,390 U
Hexachloroethane

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
Indeno(1,2,3-cd)pyrene

UG/KG 210J 5733 507 U 3473 552 U
Isophorone

UG/KG 595 U 731 UJ 507 U 688 UJ 552 U
Naphthalene

UGIKG 595 U 731 U3 507 U 688 UJ 552 U
Nitrobenzene

UGIKG 595 U 731 U3 507 U 688 UJ 552 U
N-Nitrosodimethylamine

UGIKG 595 U 731 U3 507 U 688 UJ 552 U
N-Nitroso-di-n-propylamine

UGIKG 595 U 731 U3 507 U 688 UJ 552 U
N-Nitrosodiphenylamine

UGIKG 595 U 731 U3 507 U 688 UJ 552 U

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:51:06 AM

[tbIRES].[SITEID] = 'SEDIMENTATION' AND [thIRES].[LOGDATE] = #10/30/2003# AND ( [tbIRES].[SACODE] = 'N' OR [tbIRES].[SACODE] = 'FD’)

Copyri ght © 2005 New York Power Authority




TABLE 2
VALIDATED SEDIMENT SAMPLE RESULTS

LEWISTON RESERVOIR - OCTOBER 2003
NIAGARA POWER PROJECT RELICENSING

Page 6 of 14

Location ID RES-SED-13 RES-SED-13 RES-SED-14 RES-SED-15 RES-SED-16
Sample ID FIELD DUP RES-SED-13 RES-SED-14 RES-SED-15 RES-SED-16
Matrix Sediment Sediment Sediment Sediment Sediment
Depth Interval (ft) - - - - -
Date Sampled 10/30/03 10/30/03 10/30/03 10/30/03 10/30/03
Parameter . Field Duplicate (1-1)
Units
Semivolatile Organic Compounds
Pentachlorophenol
UGIKG 1,500 U 1,840 UJ 1,270 U 1,730 UJ 1,390 U
Phenanthrene
UG/KG 595 U 1443 507 U 89.7J 552 U
Phenol
UG/KG 595 U 731 U3 507 U 688 UJ 552 U
Pyrene
UG/KG 1223 307J 507 U 2023 1403
Miscellaneous Parameters
Moisture
% 120 122 58 101 116
Total Organic Carbon (TOC)
MG/KG 8,180 19,400 J 16,600 19,300 J 11,900
Bulk Density
LB/FT3 84.7 87.7 89.1 90.4 96.0
Dry Density
LB/FT3 38.5 39.5 56.3 449 44.4
Porosity
0.77 0.76 0.66 0.73 0.74
Specific Gravity
@20°C 2.73 2.65 2.66 2.69 2.70
Hydrometer 0.001 mm .
% Finer 24 19 17 15 19
Hydrometer 0.003 mm .
% Finer 33 26 25 21 27
Hydrometer 0.004 mm .
% Finer 37 32 29 26 31
Hydrometer 0.006 mm .
% Finer 44 37 34 31 36
Hydrometer 0.007 mm .
% Finer NA NA 39 NA NA
Hydrometer 0.008 mm .
% Finer 50 43 NA 36 43
Hydrometer 0.010 mm .
% Finer NA NA 45 NA NA
Hydrometer 0.011 mm )
% Finer 58 52 NA NA 53
Hydrometer 0.012 mm )
% Finer NA NA NA 46 NA
Hydrometer 0.016 mm )
% Finer NA NA 55 NA NA
Hydrometer 0.017 mm )
% Finer NA NA NA NA NA
Hydrometer 0.018 mm )
% Finer 66 67 NA NA NA

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:51:09 AM

[tbIRES].[SITEID] = 'SEDIMENTATION' AND [thIRES].[LOGDATE] = #10/30/2003# AND ( [tbIRES].[SACODE] = 'N' OR [tbIRES].[SACODE] = 'FD’)

Copyri ght © 2005 New York Power Authority




TABLE 2
VALIDATED SEDIMENT SAMPLE RESULTS

LEWISTON RESERVOIR - OCTOBER 2003
NIAGARA POWER PROJECT RELICENSING

Page 7 of 14

Location ID RES-SED-13 RES-SED-13 RES-SED-14 RES-SED-15 RES-SED-16
Sample ID FIELD DUP RES-SED-13 RES-SED-14 RES-SED-15 RES-SED-16
Matrix Sediment Sediment Sediment Sediment Sediment
Depth Interval (ft) - - - - -
Date Sampled 10/30/03 10/30/03 10/30/03 10/30/03 10/30/03

Parameter . Field Duplicate (1-1)

Units

Miscellaneous Parameters

Hydrometer 0.019 mm .

% Finer NA NA NA 59 68
Hydrometer 0.024 mm .

% Finer NA NA 59 NA NA
Hydrometer 0.026 mm .

% Finer NA NA NA NA NA
Hydrometer 0.027 mm .

% Finer 74 77 NA NA NA
Hydrometer 0.028 mm .

% Finer NA NA NA NA 79
Hydrometer 0.029 mm .

% Finer NA NA NA 69 NA
Sieve 1/2 inch .

% Finer NA NA 100 NA NA
Sieve 3/8 inch .

% Finer 100 NA 98 NA 100
Sieve No. 10 .

% Finer 96 100 96 100 99
Sieve No. 100 .

% Finer 89 99 88 100 98
Sieve No. 20 .

% Finer 93 100 94 100 99
Sieve No. 200 .

% Finer 84 99 84 99 97
Sieve No. 4 .

% Finer 98 100 98 100 100
Sieve No. 40 .

% Finer 92 100 92 100 99
Sieve No. 60 .

% Finer 91 99 90 100 98

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:51:14 AM

[tbIRES].[SITEID] = 'SEDIMENTATION' AND [thIRES].[LOGDATE] = #10/30/2003# AND ( [tbIRES].[SACODE] = 'N' OR [tbIRES].[SACODE] = 'FD’)
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TABLE 2

VALIDATED SEDIMENT SAMPLE RESULTS
LEWISTON RESERVOIR - OCTOBER 2003

NIAGARA POWER PROJECT RELICENSING

Location ID RES-SED-17
Samp|e ID RES-SED-17
Matrix Sediment
Depth Interval (ft) -
Date Sampled 10/30/03

Parameter .

Units

Volatile Organic Compounds

1,1,1-Trichloroethane

UG/KG 11.4UJ
1,1,2,2-Tetrachloroethane

UG/KG 11.4UJ
1,1,2-Trichloro-1,2,2-trifluoroethane

UG/KG 11.4UJ
1,1,2-Trichloroethane

UG/KG 11.4UJ
1,1-Dichloroethane

UG/KG 11.4UJ
1,1-Dichloroethene

UG/KG 11.4UJ
1,2,4-Trichlorobenzene

UG/KG 11.4UJ
1,2-Dibromo-3-chloropropane

UG/KG 22.8UJ
1,2-Dibromoethane (Ethylene dibromide)

UG/KG 11.4UJ
1,2-Dichlorobenzene

UG/KG 11.4UJ
1,2-Dichloroethane

UG/KG 11.4UJ
1,2-Dichloroethene (cis)

UG/KG 11.4UJ
1,2-Dichloroethene (trans)

UG/KG 11.4UJ
1,2-Dichloropropane

UG/KG 11.4UJ
1,3-Dichlorobenzene

UG/KG 11.4UJ
1,3-Dichloropropene (cis

prop (cis) UG/KG 11.4UJ

1,3-Dichloropropene (trans)

UG/KG 11.4UJ
1,4-Dichlorobenzene

UG/KG 11.4UJ
2-Hexanone

UG/KG 22.8UJ
4-Methyl-2-Pentanone

UG/KG 22.8UJ
Acetone

UG/KG 44.0J
Benzene

UG/KG 11.4UJ
Bromodichloromethane

UG/KG 11.4UJ

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:51:17 AM
[tbIRES].[SITEID] = 'SEDIMENTATION' AND [thIRES].[LOGDATE] = #10/30/2003# AND ( [tbIRES].[SACODE] = 'N' OR [tbIRES].[SACODE] = 'FD’)
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TABLE 2

VALIDATED SEDIMENT SAMPLE RESULTS
LEWISTON RESERVOIR - OCTOBER 2003

NIAGARA POWER PROJECT RELICENSING

Location ID RES-SED-17
Samp|e ID RES-SED-17
Matrix Sediment
Depth Interval (ft) -
Date Sampled 10/30/03

Parameter .

Units

Volatile Organic Compounds

Bromoform

UG/KG 11.4UJ
Bromomethane

UG/KG 22.8UJ
Carbon Disulfide

UG/KG 11.4UJ
Carbon Tetrachloride

UG/KG 11.4UJ
Chlorobenzene

UG/KG 11.4UJ
Chloroethane

UG/KG 22.8UJ
Chloroform

UG/KG 11.4UJ
Chloromethane

UG/KG 22.8UJ
Cyclohexane

UG/KG 11.4UJ
Dibromochloromethane

UG/KG 11.4UJ
Dichlorodifluoromethane

UG/KG 22.8UJ
Ethylbenzene

UG/KG 11.4UJ
Isopropylbenzene (Cumene

propy ( ) UGIKG 11.4UJ

Methyl acetate

UG/KG 11.4UJ
Methyl Ethyl Ketone (2-Butanone)

UG/KG 9.23J
Methyl tert-butyl ether

UG/KG 11.4UJ
Methylcyclohexane

UG/KG 11.4UJ
Methylene Chloride

UG/KG 11.4UJ
Styrene

UG/KG 11.4UJ
Tetrachloroethene

UG/KG 11.4UJ
Toluene

UG/KG 11.4UJ
Total Xylenes

UG/KG 11.4UJ
Trichloroethene

UG/KG 11.4UJ

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:51:21 AM
[tbIRES].[SITEID] = 'SEDIMENTATION' AND [thIRES].[LOGDATE] = #10/30/2003# AND ( [tbIRES].[SACODE] = 'N' OR [tbIRES].[SACODE] = 'FD’)
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TABLE 2

VALIDATED SEDIMENT SAMPLE RESULTS
LEWISTON RESERVOIR - OCTOBER 2003
NIAGARA POWER PROJECT RELICENSING

Location ID RES-SED-17
Samp|e ID RES-SED-17
Matrix Sediment
Depth Interval (ft) -
Date Sampled 10/30/03
Parameter .
Units
Volatile Organic Compounds
Trichlorofluoromethane
UG/KG 11.4UJ
Vinyl Chloride
UG/KG 22.8UJ
Semivolatile Organic Compounds
1,1-Biphenyl
UG/KG 765 UJ
1,2,4-Trichlorobenzene
UG/KG 765 UJ
1,2-Dichlorobenzene
UG/KG 765 UJ
1,3-Dichlorobenzene
UG/KG 765 UJ
1,4-Dichlorobenzene
UG/KG 765 UJ
2,4,5-Trichlorophenol
UG/KG 1,930 UJ
2,4,6-Trichlorophenol
UG/KG 765 UJ
2,4-Dichlorophenol
UG/KG 765 UJ
2,4-Dimethylphenol
UG/KG 765 UJ
2,4-Dinitrophenol
UG/KG 765 UJ
2,4-Dinitrotoluene
UG/KG 765 UJ
2,6-Dinitrotoluene
UG/KG 765 UJ
2-Chloronaphthalene
UG/KG 765 UJ
2-Chlorophenol
UG/KG 765 UJ
2-Methylnaphthalene
UG/KG 765 UJ
2-Methylphenol (o-cresol
vp ¢ ) UG/KG 765 UJ
2-Nitroaniline
UG/KG 1,930 UJ
2-Nitrophenol
UG/KG 765 UJ
3,3-Dichlorobenzidine
UG/KG 1,930 UJ
3-Nitroaniline
UG/KG 1,930 UJ

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:51:23 AM
[tbIRES].[SITEID] = 'SEDIMENTATION' AND [thIRES].[LOGDATE] = #10/30/2003# AND ( [tbIRES].[SACODE] = 'N' OR [tbIRES].[SACODE] = 'FD’)

Copyri ght © 2005 New York Power Authority



TABLE 2

VALIDATED SEDIMENT SAMPLE RESULTS
LEWISTON RESERVOIR - OCTOBER 2003

NIAGARA POWER PROJECT RELICENSING

Location ID RES-SED-17
Samp|e ID RES-SED-17
Matrix Sediment
Depth Interval (ft) -
Date Sampled 10/30/03
Parameter .
Units
Semivolatile Organic Compounds
4,6-Dinitro-2-methylphenol
UGIKG 1,930 UJ
4-Bromophenyl-phenylether
phenyi-pheny UGIKG 765 UJ
4-Chloro-3-methylphenol
UGIKG 765 UJ
4-Chloroaniline
UGIKG 765 UJ
4-Chlorophenyl-phenylether
phenyi-pheny UGIKG 765 UJ
4-Methylphenol (p-cresol
vp ® ) UGIKG 765 UJ
4-Nitroaniline
UGIKG 1,930 UJ
4-Nitrophenol
UGIKG 1,930 UJ
Acenaphthene
UGIKG 765 UJ
Acenaphthylene
UGIKG 130J
Acetophenone
UGIKG 765 UJ
Anthracene
UGIKG 107 J
Atrazine
UGIKG 765 UJ
Benzaldehyde
UGIKG 696 UJ
Benzo(a)anthracene
UGIKG 300J
Benzo(a)pyrene
@y UGIKG 356 J
Benzo(b)fluoranthene
UGIKG 39317
Benzo(g,h,i)perylene
(@h.pery UGIKG 2557
Benzo(k)fluoranthene
UGIKG 269 J
bis(2-Chloroethoxy)methane
UGIKG 765 UJ
bis(2-Chloroethyl)ether
UGIKG 765 UJ
bis(2-Chloroisopropyl)ether
¢ propy) UGIKG 765 UJ
bis(2-Ethylhexyl)phthalate
¢ vihexyhp UGIKG 765 UJ

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Copyri ght © 2005 New York Power Authority
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Printed: 6/7/2004 9:51:25 AM
[tbIRES].[SITEID] = 'SEDIMENTATION' AND [thIRES].[LOGDATE] = #10/30/2003# AND ( [tbIRES].[SACODE] = 'N' OR [tbIRES].[SACODE] = 'FD’)
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TABLE 2

VALIDATED SEDIMENT SAMPLE RESULTS
LEWISTON RESERVOIR - OCTOBER 2003

NIAGARA POWER PROJECT RELICENSING

Location ID RES-SED-17
Samp|e ID RES-SED-17
Matrix Sediment
Depth Interval (ft) -
Date Sampled 10/30/03
Parameter .
Units
Semivolatile Organic Compounds
Butylbenzylphthalate
v yp UGIKG 765 UJ
Caprolactam
UGIKG 765 UJ
Carbazole
UGIKG 765 UJ
Chrysene
UGIKG 386 J
Dibenz(a,h)anthracene
UGIKG 765 UJ
Dibenzofuran
UGIKG 765 UJ
Diethylphthalate
UGIKG 765 UJ
Dimethylphthalate
UGIKG 765 UJ
Di-n-butylphthalate
UGIKG 765 UJ
Di-n-octylphthalate
UGIKG 765 UJ
Fluoranthene
UGIKG 576 J
Fluorene
UGIKG 765 UJ
Hexachlorobenzene
UGIKG 765 UJ
Hexachlorobutadiene
UGIKG 765 UJ
Hexachlorocyclopentadiene
UGIKG 1,930 UJ
Hexachloroethane
UGIKG 765 UJ
Indeno(1,2,3-cd)pyrene
( py UGIKG 569 J
Isophorone
UGIKG 765 UJ
Naphthalene
UGIKG 765 UJ
Nitrobenzene
UGIKG 765 UJ
N-Nitrosodimethylamine
UGIKG 765 UJ
N-Nitroso-di-n-propylamine
UGIKG 765 UJ
N-Nitrosodiphenylamine
UGIKG 765 UJ

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:51:28 AM
[tbIRES].[SITEID] = 'SEDIMENTATION' AND [thIRES].[LOGDATE] = #10/30/2003# AND ( [tbIRES].[SACODE] = 'N' OR [tbIRES].[SACODE] = 'FD’)
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VALIDATED SEDIMENT SAMPLE RESULTS
LEWISTON RESERVOIR - OCTOBER 2003
NIAGARA POWER PROJECT RELICENSING

TABLE 2

Location ID RES-SED-17
Samp|e ID RES-SED-17
Matrix Sediment
Depth Interval (ft) -
Date Sampled 10/30/03
Parameter .
Units
Semivolatile Organic Compounds
Pentachlorophenol
UGIKG 1,930 UJ
Phenanthrene
UGIKG 1973
Phenol
UGIKG 765 UJ
Pyrene
UGIKG 364 J
Miscellaneous Parameters
Moisture
% 82
Total Organic Carbon (TOC)
MG/KG 16,200J
Bulk Density
LB/FT3 88.2
Dry Densit)
y y LB/FT3 48.5
Porosit;
Y 0.71
Specific Gravity
@20°C 2.69
Hydrometer 0.001 mm .
% Finer 26
Hydrometer 0.003 mm .
% Finer 34
Hydrometer 0.004 mm .
% Finer 39
Hydrometer 0.006 mm .
% Finer 45
Hydrometer 0.007 mm .
% Finer NA
Hydrometer 0.008 mm .
% Finer 50
Hydrometer 0.010 mm .
% Finer NA
Hydrometer 0.011 mm )
% Finer 58
Hydrometer 0.012 mm )
% Finer NA
Hydrometer 0.016 mm )
% Finer NA
Hydrometer 0.017 mm )
% Finer 66
Hydrometer 0.018 mm )
% Finer NA

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Copyri ght © 2005 New York Power Authority
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TABLE 2

VALIDATED SEDIMENT SAMPLE RESULTS
LEWISTON RESERVOIR - OCTOBER 2003

NIAGARA POWER PROJECT RELICENSING

Location ID RES-SED-17
Sample ID RES-SED-17
Matrix Sediment
Depth Interval (ft) -
Date Sampled 10/30/03

Parameter .

Units

Miscellaneous Parameters

Hydrometer 0.019 mm )

% Finer NA
Hydrometer 0.024 mm !

% Finer NA
Hydrometer 0.026 mm !

% Finer 73
Hydrometer 0.027 mm !

% Finer NA
Hydrometer 0.028 mm !

% Finer NA
Hydrometer 0.029 mm !

% Finer NA
Sieve 1/2 inch .

% Finer NA
Sieve 3/8 inch .

% Finer 100
Sieve No. 10 .

% Finer 96
Sieve No. 100 .

% Finer 88
Sieve No. 20 .

% Finer 94
Sieve No. 200 .

% Finer 82
Sieve No. 4 .

% Finer 97
Sieve No. 40 .

% Finer 93
Sieve No. 60 .

% Finer 91

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:51:32 AM
[tbIRES].[SITEID] = 'SEDIMENTATION' AND [thIRES].[LOGDATE] = #10/30/2003# AND ( [tbIRES].[SACODE] = 'N' OR [tbIRES].[SACODE] = 'FD’)
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TABLE 3
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TABLE 3

Page 1 of 6

VALIDATED FIELD QC SAMPLE RESULTS
LEWISTON RESERVOIR - OCTOBER 2003
NIAGARA POWER PROJECT RELICENSING

Location ID FIELDQC
Samp|e ID RES-SED-RB
Matrix Quality Control
Depth Interval (ft) -
Date Sampled 10/30/03
Parameter Rinse Blank (1-1)
Units
Volatile Organic Compounds

1,1,1-Trichloroethane

UGIL 5.00U
1,1,2,2-Tetrachloroethane

UGIL 5.00U
1,1,2-Trichloro-1,2,2-trifluoroethane

UGIL 5.00U
1,1,2-Trichloroethane

UGIL 5.00U
1,1-Dichloroethane

UGIL 5.00U
1,1-Dichloroethene

UGIL 5.00U
1,2,4-Trichlorobenzene

UGIL 5.00U
1,2-Dibromo-3-chloropropane

UGIL 10.0U
1,2-Dibromoethane (Ethylene dibromide)

UGIL 5.00U
1,2-Dichlorobenzene

UGIL 5.00U
1,2-Dichloroethane

UGIL 5.00U
1,2-Dichloroethene (cis)

UGIL 5.00U
1,2-Dichloroethene (trans)

UGIL 5.00U
1,2-Dichloropropane

UGIL 5.00U
1,3-Dichlorobenzene

UGIL 5.00U
1,3-Dichloropropene (cis

prop (cis) UGIL 5.00U
1,3-Dichloropropene (trans
prop ( ) UGIL 5.00U

1,4-Dichlorobenzene

UGIL 5.00U
2-Hexanone

UGIL 10.0U
4-Methyl-2-Pentanone

UGIL 10.0U
Acetone

UGIL 10.0U
Benzene

UGIL 5.00U
Bromodichloromethane

UGIL 5.00U

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:46:54 AM
[tbIRES].[SITEID] = 'SEDIMENTATION' AND [tbIRES].[LOGDATE] = #10/30/2003# AND [tbIRES].[LOCID] = 'FIELDQC'

Copyri ght © 2005 New York Power Authority



TABLE 3

Page 2 of 6

VALIDATED FIELD QC SAMPLE RESULTS
LEWISTON RESERVOIR - OCTOBER 2003
NIAGARA POWER PROJECT RELICENSING

Location ID FIELDQC
Samp|e ID RES-SED-RB
Matrix Quality Control
Depth Interval (ft) -
Date Sampled 10/30/03
Parameter Rinse Blank (1-1)
Units
Volatile Organic Compounds
Bromoform
UGIL 5.00U
Bromomethane
UGIL 10.0U
Carbon Disulfide
UGIL 5.00U
Carbon Tetrachloride
UGIL 5.00U
Chlorobenzene
UGIL 5.00U
Chloroethane
UGIL 10.0U
Chloroform
UGIL 5.00U
Chloromethane
UGIL 10.0U
Cyclohexane
UGIL 5.00U
Dibromochloromethane
UGIL 5.00U
Dichlorodifluoromethane
UGIL 10.0U
Ethylbenzene
UGIL 5.00U
Isopropylbenzene (Cumene
propy ( ) UGIL 5.00U
Methyl acetate
UGIL 5.00U
Methyl Ethyl Ketone (2-Butanone)
UGIL 10.0U
Methyl tert-butyl ether
Y 4 UGIL 5.00 U
Methylcyclohexane
UGIL 5.00U
Methylene Chloride
UGIL 5.00U
Styrene
b UGIL 5.00U
Tetrachloroethene
UGIL 5.00U
Toluene
UGIL 5.00U
Total Xylenes
UGIL 5.00U
Trichloroethene
UGIL 5.00U

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:46:55 AM
[tbIRES].[SITEID] = 'SEDIMENTATION' AND [tbIRES].[LOGDATE] = #10/30/2003# AND [tbIRES].[LOCID] = 'FIELDQC'
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TABLE 3

Page 3 of 6

VALIDATED FIELD QC SAMPLE RESULTS
LEWISTON RESERVOIR - OCTOBER 2003
NIAGARA POWER PROJECT RELICENSING

Location ID FIELDQC
Samp|e ID RES-SED-RB
Matrix Quality Control
Depth Interval (ft) -
Date Sampled 10/30/03
Parameter Rinse Blank (1-1)
Units
Volatile Organic Compounds
Trichlorofluoromethane
UGIL 5.00U
Vinyl Chloride
UGIL 10.0U
Semivolatile Organic Compounds
1,1-Biphenyl
pheny uGLL 100U
1,2,4-Trichlorobenzene
UGIL 10.0U
1,2-Dichlorobenzene
UGIL 10.0U
1,3-Dichlorobenzene
UGIL 10.0U
1,4-Dichlorobenzene
UGIL 10.0U
2,4,5-Trichlorophenol
UGIL 25.0U
2,4,6-Trichlorophenol
UGIL 10.0U
2,4-Dichlorophenol
UGIL 10.0U
2,4-Dimethylphenol
UGIL 10.0U
2,4-Dinitrophenol
UGIL 25.0U
2,4-Dinitrotoluene
UGIL 10.0U
2,6-Dinitrotoluene
UGIL 10.0U
2-Chloronaphthalene
UGIL 10.0U
2-Chlorophenol
UGIL 10.0U
2-Methylnaphthalene
UGIL 10.0U
2-Methylphenol (o-cresol
vp ¢ ) UGIL 10.0U
2-Nitroaniline
UGIL 25.0U
2-Nitrophenol
UGIL 10.0U
3,3-Dichlorobenzidine
UGIL 20.0U
3-Nitroaniline
UGIL 25.0U

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:46:57 AM
[tbIRES].[SITEID] = 'SEDIMENTATION' AND [tbIRES].[LOGDATE] = #10/30/2003# AND [tbIRES].[LOCID] = 'FIELDQC'
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TABLE 3

Page 4 of 6

VALIDATED FIELD QC SAMPLE RESULTS
LEWISTON RESERVOIR - OCTOBER 2003
NIAGARA POWER PROJECT RELICENSING

Location ID FIELDQC
Samp|e ID RES-SED-RB
Matrix Quality Control
Depth Interval (ft) -
Date Sampled 10/30/03
Parameter Rinse Blank (1-1)
Units
Semivolatile Organic Compounds
4,6-Dinitro-2-methylphenol
UGIL 25.0U
4-Bromophenyl-phenylether
phenyi-pheny UGIL 100U
4-Chloro-3-methylphenol
UGIL 100U
4-Chloroaniline
UGIL 100U
4-Chlorophenyl-phenylether
phenyi-pheny UGIL 100U
4-Methylphenol (p-cresol
vp ® ) UGIL 100U
4-Nitroaniline
UGIL 25.0U
4-Nitrophenol
UGIL 25.0U
Acenaphthene
UGIL 100U
Acenaphthylene
UGIL 100U
Acetophenone
UGIL 100U
Anthracene
UGIL 100U
Atrazine
UGIL 100U
Benzaldehyde
UGIL 100U
Benzo(a)anthracene
UGIL 100U
Benzo(a)pyrene
@y UGIL 100U
Benzo(b)fluoranthene
UGIL 100U
Benzo(g,h,i)perylene
(@h.pery UGIL 100U
Benzo(k)fluoranthene
UGIL 100U
bis(2-Chloroethoxy)methane
UGIL 100U
bis(2-Chloroethyl)ether
UGIL 100U
bis(2-Chloroisopropyl)ether
¢ propy) UGIL 100U
bis(2-Ethylhexyl)phthalate
¢ vihexyhp UGIL 1.78J

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:47:00 AM
[tbIRES].[SITEID] = 'SEDIMENTATION' AND [tbIRES].[LOGDATE] = #10/30/2003# AND [tbIRES].[LOCID] = 'FIELDQC'
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TABLE 3

Page 5 of 6

VALIDATED FIELD QC SAMPLE RESULTS
LEWISTON RESERVOIR - OCTOBER 2003
NIAGARA POWER PROJECT RELICENSING

Location ID FIELDQC
Samp|e ID RES-SED-RB
Matrix Quality Control
Depth Interval (ft) -
Date Sampled 10/30/03
Parameter Rinse Blank (1-1)
Units
Semivolatile Organic Compounds
Butylbenzylphthalate
v yp UGIL 100U
Caprolactam
UGIL 100U
Carbazole
UGIL 100U
Chrysene
UGIL 100U
Dibenz(a,h)anthracene
UGIL 100U
Dibenzofuran
UGIL 100U
Diethylphthalate
UGIL 100U
Dimethylphthalate
UGIL 100U
Di-n-butylphthalate
UGIL 100U
Di-n-octylphthalate
UGIL 100U
Fluoranthene
UGIL 100U
Fluorene
UGIL 100U
Hexachlorobenzene
UGIL 100U
Hexachlorobutadiene
UGIL 100U
Hexachlorocyclopentadiene
UGIL 25.0U
Hexachloroethane
UGIL 100U
Indeno(1,2,3-cd)pyrene
( py UGIL 100U
Isophorone
UGIL 100U
Naphthalene
UGIL 100U
Nitrobenzene
UGIL 100U
N-Nitrosodimethylamine
UGIL 100U
N-Nitroso-di-n-propylamine
propy UGIL 100U
N-Nitrosodiphenylamine
UGIL 100U

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:47:02 AM
[tbIRES].[SITEID] = 'SEDIMENTATION' AND [tbIRES].[LOGDATE] = #10/30/2003# AND [tbIRES].[LOCID] = 'FIELDQC'
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TABLE 3

Page 6 of 6

VALIDATED FIELD QC SAMPLE RESULTS
LEWISTON RESERVOIR - OCTOBER 2003
NIAGARA POWER PROJECT RELICENSING

Location ID FIELDQC
Sample ID RES-SED-RB
Matrix Quality Control
Depth Interval (ft) -
Date Sampled 10/30/03
Parameter Rinse Blank (1-1)
Units
Semivolatile Organic Compounds
Pentachlorophenol
UGIL 25.0U
Phenanthrene
UGIL 100U
Phenol
UGIL 100U
Pyrene
UGIL 100U
Miscellaneous Parameters
Total Organic Carbon (TOC)
MG/L 0.598J

Flags assigned during chemistry validation are shown.

Made By _JJL 11/24/03_
Checked By_AMK 11/24/03_

Detection Limits shown are PQL

Printed: 6/7/2004 9:47:04 AM
[tbIRES].[SITEID] = 'SEDIMENTATION' AND [tbIRES].[LOGDATE] = #10/30/2003# AND [tbIRES].[LOCID] = 'FIELDQC'
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NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

ATTACHMENT A
DEFINITIONS OF USEPA REGION Il DATA QUALIFIERS

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

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

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

2 lou Yok Pover . T
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NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

ATTACHMENT B
DEFINITIONS OF SAMPLE CONCENTRATION UNITS

UG/L Micrograms per liter.

MG/L Milligrams per liter.

UG/KG Micrograms per kilogram.

MG/KG Milligrams per kilogram.

LB/FT3 Pounds per cubic foot.

@20°C Test was performed at 20 degrees Celsius.

% Finer Percentage (by weight) of sediment particles not retained by sieve/hydrometer size listed.
» New York Power NIAGARA POWER PROJECT

& Authority ! \\\\\\\\\\\\\
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NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

ATTACHMENT C
DOCUMENTATION SUPPORTING QUALIFICATION OF DATA

Attachment in pdf format

# New York Power NAGARA POWE PR

& Authority 2 \\\\\\\\\\\\\
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CHAIN OF CUSTODY RECORD |73 ¥ 3 ; URS
SEdry | g 8
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1117132 . Ooo0e AVYPA - RaSaeuver &3 § s g 113 ﬁ \ ~
SAMPLERS (PRINT/SIGNATURE) =R Pl ¥ COOLER of
Crate Tacroz W PAGE (o1
<
& § ‘; [y £ =
. - . 5 % ¥ 2 4 S« g lﬂif w2
DELIVERY SERVICE: AIRBILL NO.: % % J. 3 o :E é :‘ 3\ REMARKS : gé . z §§
<E Al : a ZTX | Z2I|as
LOCATION | Zz003 COMP/ EZ P80 & | -Ha. L |ZE|E5E|5E
IDENTIFIER DATE TIME GRAB SAMPLE ID matrix| 28 | (= — |3 : |ugigE|28
gas-SES - |] ib/?p 9:$8a |boag | Rac-San -(3 sgl b Z| 2| 2 Al -
Rac.sap "fb /30 |13:2€p |62 | Rac -San —1$ Se ¢ 2| 2| 2 w) -
<gp-lg ‘0l20 | 12:10p|bane| Rag - San-1S S& ¢ Z|T | Z A/} -
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Bac Sas-iF lof2e | 12.Sop | bana| Ras - San-(? sg | ¢ zZi7 |2 Y -
Rac-Seo-ld  10/30| i0:314lbn0s |Rec-Szp-lt mg |sA | 3 |2 | V|- MD Fa TBe  |Mst .
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| Reg-$eo-Fp /0[30 —  |eae | Fiaco Dopoaam |52 | © | 2|2 |2 Feu -
Ra2¢-S2o-RE 10/38 | 1S 40 Ruwsa Riann wqQ| #+ 3|22 R4\ - -
AA - AMBIENT AIR SL - SLUDGE WG - GROUND WATER WL - LEACHATE WO - OCEAN WATER LH - HAZARDOUS LIQUID WASTE
VSE - SEDIMENT WP - DRINKING WATER SO - SOIL GS - SOIL GAS WS - SURFACE WATER LF - FLOATING/FREE PRODUCT ON GW TABLE
SH - HAZARDOUS SOLID WASTE WW . WASTE WATER DC - DRILL CUTTINGS WC - DRILLING WATER WQ - WATER FIELD QC
;B; '_I:':;:‘:::IKE DUPLICATE ?2: i ';::fg :;Eg ATE :g . ?‘mm‘)‘( Z';:QEONMENTAL SAMPLE (4 . SEQUENTIAL NUMBER (FROM 1 TO 8) TO ACCOMMODATE MULTIPLE SAMPLES IN A SINGLE DAY)
RELINQ BY (SIGNATURE) DATE | TIME | RECEIVED BY (SIGNATURE) DATE | TIME | SPECIAL INSTRUCTIONS
/———-—-\—‘
— tofsgfa | € $ %0 21 -Day T4

RELINQUISHED BY (SIGNATURE) DATE | TIME HECEIVED%A_AB BY (siaNaTure) | DATE | TIME
/

Distribution: Original accompanies shipment, copy to coordinatof field files
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Page 1

Ecology & Environment, Inc.

CONTINUING CALIBRATION SUMMARY REPORT

Job Number: 0310339 Initial Cal: P8BS22
Batch Number: 200311034pl Instrument: perry
Column ID: DB-624 Fraction: VOA

Date Analyzed: 03-NOV-2003 Data File ID: p6539

Time Analyzed: 12:01
Initial Cal Start Date/Time: 15-JUL-2003 13

i | I i I |

M = Summary Compound, $ = Surrogate Compound

Initial Cal End Date/Time: 15-JUL-2003 15
| - | | MIN | i MAX I |
| COMPOUND |RRF / AMOUNT| RF250 | RRF |$D / SDRIFT|%D / %DRIFT|CURVE TYPE|
|m==mm=sscmmssmmmcmscssssmesmesanaas|
|1 Dichlorodifluoromethane | 0.22932] 0.17967]0.010] 21.65276| 100| Averaged|
|2 Chloromethane | 0.29965] 0.23629|0.100] 21.14396] 100| Averaged|
|3 vinyl Chloride | 0.30109] 0.24722|0.010] 17.89112| 20.00000| Averaged|
|4 Bromomethane | 0.17780] 0.131800.010| 100| Averaged|
|5 Chloroethane | 0.17642} 0.14049}0.010] 20.36561] 100| Averaged| ”llqﬁCZS
|6 Trichlorofluoromethane | 0.23938] 0.22009]0.010] 8.05984| 100] Averaged] -
|7 1,1-Dichloroethene | 0.22220] 0.20775]0.010] 6.50427| 20.00000| Averaged|
|8 Acetone | 0.12629] 0.12422]0.010] 1.64010] 100| Averaged|
|9 1,1,2-Trichloro-1,2,2-trifl | 0.25498] 0.25991[0.010] -1.93274] 100| Averaged|
|10 Methyl iodide | 0.38691]| 0.39060[0.010] -0.95333]| 100| Averaged|
|11 Carbon Disulfide | 0.92717] 0.8347210.010} 9.97053] 100{ Averaged|
|12 Methyl Acetate | 0.27220] 0.24797]0.010] 8.90298| 100| Averaged|
|13 Methylene Chloride | 0.29747] 0.27450]0.010] 7.72297| 100| Averaged|
{14 Acrylonitrile | 0.10170} 0.09819/0.010] 3.44939]| 100| Averaged|
|15 trans-1,2-Dichloroethene | 0.27269] 0.26961]0.010] 1.13244] 100} Averaged|
|16 Methyl tert-Butyl Ether | 0.59930] 0.60194]0.010] -0.44028]| 100| Averaged|
|17 1,1-Dichloroethane | 0.48391] 0.46364]0.100] 4.18854] 100| Averaged|
|18 Vinyl Acetate | 0.59739] 0.60464]0.010] -1.21344| 100| Averaged|
|19 2,2-Dichloropropane | 0.29821] 0.32933]0.010| -10.43721]| 100| Averaged|
|20 cis-1,2-Dichloroethene | 0.29961] 0.29397{0.010] 1.88306] 100| Averaged|
|21 2-Butanone | 0.17888] 0.16851]0.010] 5.79610]| 100{ Averaged|
|M 22 1,2-Dichloroethene (total) | 0.28615] 0.28179|0.010] 1.52549] 100| Averaged|
|23 Bromochloromethane | 0.14032] 0.13635[0.010] 2.82946| 100| Averaged|
|24 Chloroform | 0.46804| 0.44619(0.010] 4.66863] 20.00000{ Averaged|
|$ 25 Dibromofluoromethane | 0.26453] 0.25189]0.010] 4.77680| 100| Averaged|
|26 1,1,1-Trichloroethane | 0.38486] 0.40212]0.010] -4.48321}| 100| Averaged|]
|27 Cyclohexane | 0.52021] 0.52011]0.010] 0.02052| 100| Averaged|
|28 Carbon Tetrachloride | 0.35444] 0.37161]0.010] -4.84279] 100| Averaged|
|29 1,1-Dichloropropene | 0.35307| 0.34936]0.010] 1.04803] 100] Averaged|
|$ 30 1,2-Dichlorcethane-d4 | 0.27755] 0.25546]0.010] 7.96124| 100| Averaged|
|31 Benzene | 1.09035] 1.04803]0.010} 3.88091| 100| Averaged|
|32 1,2-Dichloroethane i 0.33902] 0.31719{0.010] 6.43907] 100| Averaged|
|34 Trichloroethene | 0.26469] 0.26894]0.010] -1.60554| 100| Averaged|
|35 Methylcyclohexane | 0.48687] 0.4917910.010] -1.00904| 100| Averaged|
|36 1,2-Dichloropropane | 0.28741] 0.26557]0.010] 7.59765]| 20.00000] Averaged|

|
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Ecology and Environment, Inc.

Analytical Services Center

4493 Walden Avenue
Lancaster,

New York 14086

Laboratory Results

NYS ELAP ID#:

10486

Phone: (716) 685-8080

Client;
Lab Order: 0310339
Project:

LabID: MB-1700-43-1

URS Corporation

NYPA Sediment Study
Sample Type: MBLK  Matrix: Soil/Solid

Client Sample ID:
Alt. Client ID:
Collection Date:

Test Code: 1_8260B_TCL_S

% Moist:

VOLATILE ORGANIC COMPOUNDS BY METHOD 8260B

Method: SW8260B

Prep Method: SW5030B

Analyte Result Q Limit  Units DF Date Analyzed Run Batch ID Analyst
Methylcyciohexane > 5.000 vg/Kg 1
Methylene chloride 5.000 ug/Kg 1
Styrene ND 5.000 ug/Kg 1
Tetrachioroethene ND 5.000 pa/Kg 1
Toluene ND 5.000 Hg/Kg 1
trans-1,2-Dichloroethene ND 5.000 Hg/Kg 1
trans-1,3-Dichloropropene ND 5.000 po/Kg 1
Trichloroethene ND 5.000 ug/Kg 1
Trichlorofluoromethane ND 5.000 ug/Kg 1
Vinyt chloride ND 10.00 vg/Kg 1
Xylenes, Total ND 5.000 Hg/Kg 1
Surr:1,2-Dichloroethane-d4 89 77 - 119 %REC 1 11/3/2003 1:41:00 PM PERRY_031103A RMJ
Surr:4-Bromofluorobenzene 99 88- 124 %REC 1
Surr:Dibromofluoromethane 93 83- 117 %REC 1
Surr:Toluene-d8 95 84- 119 %REC 1

Definitions:

* _ Recovery outside QC limits

DF - Dilution Factor

H - Value Exceeds Maximum Contaminant Level
N - Single Column Analysis

NP - Petroleum Pattern is not present

B - Analyte found in Method blank
DNI - Did not Ignite

] - Estimated value

NC - Not Calculated for values < RL
P - Post Spike Recovery outside limits

D - Diluted due to maxtrix or extended target compounds

E - Result exceeds Highest Calibration Standard
M - Matrix Spike Recovery outside limits
ND - Not Detected at the Reporting Limit
R - RPD outside recovery limits -

[ 2=
i~
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INTERNAL STANDARD AREA AND RETENTION TIME SUMMARY

Lab Name: Ecology & Environment, Inc. Initial Cal ID: COKX12
Job Number: 0310339 Batch Number: 20031106412
Instrument: kim Column ID: ZB-5
Cal File ID: k9182 Date Analyzed: 06-NOV-2003
Fraction: Semi-VOA Time Analyzed: 12:54
Spk Amt Units: NG
IS {4 IS #5 IS #6
Area/Amt RT Area/Amt RT Area/Amt RT
Std Spk Amt 40.00 40.00 40.00
Std Area/RT 220578 20.37 217891 25.51 209272 27.87
Upper Limit 441156 20.87 435782 26.01 418544 28.37
Lower Limit 110289 192.87 108946 25.01 104636 27.37
Sample ID:
MB-200304215 218074 20.37 206672 25.50 188766 27.87
LCS-200304215 224785 20.36 210542 25.50 176241 27.86
0310339-02B 269931 20.34 265814 25.49 275476 27.85
0310339-06B 240757 20.35 237501 25.49 237194 27.87
0310339-03B 272787 20.36 275438 25.49 385660 27.87
ﬁﬁrV30310339—01B - 272261 20.35 291992 25.50 27.86
0310339-04B 243696 20.35 263953 25.49 27.86
0310339-04BMS 278557 20.36 274594 25.50 27.87
0310339-04BMSD 286120 20.36 308016 25.50 27.86
» 1 0310335-05B 302692 20.35 380206 25.50 27.87
450y
IS #4 = Phenanthrene-dlo
IS #5 = Chrysene-di12 ,/
IS #6 = Perylene-dl2 Ve
Area Upper Limit = +100% of Ccal internal standard area
Area Lower Limit = -50% of Ccal internal standard area
RT Lower Limit = +0.50 minutes of Ccal internal standard RT
RT Lower Limit = -0.50 minutes of Ccal internal standard RT
* = value 1s outside of QC limits
Lo
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INTERNAL STANDARD AREA AND RETENTION TIME SUMMARY

Lab Name: Ecology & Environment, Inc. Initial Cal ID: COMX44
Job Number: 0310339 Batch Number: 200311114ml
Instrument: molly Column ID: ZB-5
Cal File ID: mo9392 Date Analyzed: 11-NOV-2003
Fraction: Semi-VOA Time Analyzed: 08:22
Spk Amt Units: NG
IS #4 IS #5 IS #6
Area/Amt RT Area/Amt RT Area/Amt RT
std Spk Amt 40.00 40.00 40.00
std Area/RT 340088 19.52 382151 24.72 290911 26.94
Upper Limit 680176 20.02 784302 25.22 581822 27 .44
Lower Limit 170044 19.02 196076 24 .22 145456 26.44
Sample ID:
0310339-03BRE 291145 19.52 396730 24.72 }—591854-®| 26.95
_(/\é 0310339-06BRE 269931 19.52 398736 24.72 698 %17 26.94
?»v,r
IS #4 = Phenanthrene-dlo0
IS #5 = Chrysene-dl2
IS #6 = Perylene-dl2
Area Upper Limit = +100% of Ccal internal standard area
Area Lower Limit = -50% of Ccal internal standard area
RT Lower Limit = +0.50 minutes of Ccal internal standard RT
RT Lower Limit = -0.50 minutes of Ccal internal standard RT

* = value is outside of QC limits
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Data File: Avardchem/molly,i/0311074mnir b/m9376,d

Date 1 O7-HOV-2003 132123
Client ID:
Sample Infoi 0310339-07BRE

Volume Injected (ull: 2,0

Column phasei ZB-%

79 Bis(Z-ethylhexyldphthalate

Instrumenty molly,i

Operator: dce

Column diametery

¢.25

Concentrationy 1,78 ugrlL

Scan 2208 (24,936 mind of m9376,d Ion 149,00
1457
1.8 1.8-
1,64
1,44 1.6-
~ 1,21 z
? ey 1.4
5 L0 4,50
% 0.8{ 5 167 e
~o . Ve o+
W 0,61 7 # % 1,0-
O, 44 A0d 207, ]
- l ‘/ / N 27 S o.el
0,2 .
il I T | .
[=1¢] B4 160 iz0 144 160 180 200 220 240 2690 280
0¥ 0,4-
Scan 2202 (24,936 miny of m9I376,d (Subtracted’ :
149 0,2
1.8
1,6 el o e
. 24,3 24,6 24,2 25,2 25.5
1.4 Hin
1,2 Ion 167,00
~ 6,0-
T 1.0 :
Z 5,6-
X D8] 8R A6T 5,2:
- 0.6 7 4,82
71 +o
Oy / Aod 279 4,4-
o] | | |
0,0 | I | 1 | " 1 3.6
[24] 30 100 120 140 180 180 200 220 240 260 280 | 3. 9!
'z h T
P :
79 Bis(2-ethylhexylliphthalate (Reference Spectrum)d W 2’87
16,0 1457 S 2.4
9,04 = 20!
§.0 1,6-
7,0 1,2-
PR o2 0,8
o] :
é 5,04 0.4?
% 4,04 //467 0,0
~ 57 24,3 24,6 24,9 25.2 25,5
= 2401 ~ //71 Hin
2.99 113
ol i |
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50 g0 100G 129 140 160 120 209 220 240 p={=1s] 280
n'z
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LCOlogy an(l lLIlVll‘OIllllt:lll, 111¢, haUUl‘atUl'y INECSULILD
Analytical Services Center

4493 Walden Avenue NYS ELAP ID#: 10486
Lancaster, New York 14086 Phone: (716) 685-8080
Client: URS Corporation Client Sample ID: RINSE BLANK
Lab Order: 0310339 Alt. Client ID:
Project: NYPA Sediment Study Collection Date: 10/30/2003 3:40:00P % Moist:
Lab ID: 0310339-07BRE Sample Type: SAMP Matrix: Water Test Code: 1._8270C_3520C_TCL_W
SEMIVOLATILE ORGANICS BY METHOD 8270C Method: SW8270C Prep Method: SW3520C
Analyte Result Q Limit  Units DF Date Analyzed Run Batch ID Analyst
Benzoic acid ND 25.0 g/l 1
Benzyl alcohol ND 10.0 ug/L 1
Bis(2-chloroethoxy)methane ND 10.0 o/l 1
Bis(2-chloroethyl)ether ND 10.0 pg/L 1
Bis(2-ethylhexyl)phthalate ND 128 ,‘\7 / L 100 po/L 1
Butyl benzyl phthalate ND 10.0 g/l 1
Caprolactam ND 10.0 pg/l 1
Carbazole ND 100  pol 1 [ /) 70{ P
Chrysene ND 10.0 Ko/l 1
Di-n-butyl phthalate ND 10.0 o/l 1
Di-n-octyl phthalate ND 10.0 pg/l 1
Dibenz(a,h)anthracene ND 10.0 pg/L 1
Dibenzofuran ND 10.0 po/L 1
Diethyl phthalate ND 10.0 Hg/lL 1
Dimethyl phthalate ND 10.0 po/L 1
Fluoranthene ND 10.0 pg/L 1
Fluorene ND 10.0 g/l 1
Hexachlorobenzene ND 10.0 pg/L 1
Hexachiorobutadiene ND 10.0 pg/L 1
Hexachlorocyclopentadiene ND 25.0 vg/L 1
Hexachloroethane ND 10.0 pg/L 1
Indeno(1,2,3-cd)pyrene ND 10.0 g/l 1
Isophorone ND 10.0 pug/L 1
N-Nitrosodi-n-propylamine ND 10.0 po/L 1
N-Nitrosodimethylamine ND 10.0 ug/l 1
N-Nitrosodiphenylamine ND 10.0 ug/L 1
Naphthalene ND 10.0 pg/L 1
Nitrobenzene ND 10.0 ug/L 1
Pentachlorophenol ND 25.0 pg/L 1
Phenanthrene ND 10.0 pg/L 1
Phenol ND 10.0 Ho/L 1
Pyrene ND 10.0 ug/lL 1
Surr:2,4,6-Tribromophenol 91 32 - 162 %REC 1 11/7/2003 1:23:.00 PM MOLLY_031107A ME!
Surr:2-Fluorobiphenyl 77 38 - 129 %REC 1
Surr:2-Fluorophenol 67 15 - 142 %REC 1
Surr:Nitrobenzene-d5 84 45 - 118 %REC 1
Surr:Phenol-d5 87 18 - 136 %REC 1
Surr:Terphenyl-d14 100 10 - 154 %REC 1
Definitions:
* - Recovery outside QC limits B - Analyte found in Method blank D - Diluted due to maxtrix or extended target compounds
DF - Dilution Factor DNI - Did not Iguite E - Result exceeds Highest Calibration Standard
H - Value Exceeds Maximum Contaminant Level ] - Estimated value M - Matrix Spike Recovery outside limits P
N - Single Columm Analysis NC - Not Cakulated ND - Not Detected at the Reporting Limit = i ;

B . RPN anteide racavery limite
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Percent Solids/Moisture (STS)

sop:{ GAC.14. Rav. 2 | Baisnce Csl. #; Oven *“"P m ek Work des
e Start Date: m st Tiow: | 12:21 103 ﬂ
Method No.:f 35508 1
Batance Cal. #: Add Dupile
Batch) 0310311508 || &nd Date: | 117372000 | -m [ 1053aM] Temp. I I I 0310333-048 :
Osted 03172008 _ ] Dish No. Preference: | Numbers
0| Pimflonate | -
Analyaty| Lisa Hanks I Thermometsr:} 200 62008 |\ )
1Analyst Signature:
Caiculations: General Batch Comments
Tara dish bafore weighing sample; Formula for % Solid =
% [{Dry Sample & Dish wi.) - {Oish wi.)] / (Wet Sampls wt) * 100%
{Witnessad & Lindars
H/L(/Ké ﬁ;é_r(,e, Py 4
Pat: NGAC
) " 031031160R
Dish Dry Sample &
Work Order Cont. Ssmple |Cont Vaid Wet Sample % % RPD Solkt
oo ) Sampls 1D Numbar Dish No.| Type 2 Waight Waight (g) Dish Waight salids % Molsture| Sample Commente
W | . () Salid NMoist
0310336 | 0310336-01A 03] 1 SAMP - 0.96 5.08 5.97 98.6% 1.4% - e M (2%
0310337 | 0310337-01A 01 2 SAMP - 0.96 5.56 8.51 100.0% | 0.0% - -
0310337 | 0310337-02A 01 3 SAMP - 0.96 5.82 8.78 100.0% | 0.0% v -
0310339 | 0310338-01B| 01 4 | SAMP | - 0er | 7862 423 428% {57.2%) - - sey-) 3
6310339 | 0310339028 Ot 5 |samP| - 096 | 828 609 | 620% | 38.0% | -~ - seiv ~ 1Y
0310339 | 0310338038 01 6 |SamP| - og7 | 7.1 417 | 45.0% £55.0% ) -~ sEdh-IS
0310339 | 0310336-04B 01 7 | SAMP - 0.97 5.42 4.20 59.6% | 40.4% { - - ST &~ ) (
0310339 | 0310339-04B o1 8 pue - 0.97 9.80 7.37 65.3% | 34.7% | 8.1% | 162%
0310339 | 0310339-068| 01 9 [SAMP| -~ | 097 | 584 335 | 422% |(57.8% ) — - SEN-17
0310339 | 0310339-068 | 03 16 |samP] - | 097 | s27 386 | 54.8% | 452% | - Fieeh b 'd
0310341 | 0310341-01A 01 1 SAMP - 0.97 585 6.88 90.6% | 0.5% - —
0310341 | 0310341-02A o1 12 | SAMP - 0.97 510 6.05 996% | 04% - ~-
0310341 | 0310341-03A o1 13 | SAMP - 0.96 5.50 6.44 99.6% | 0.4% e -
0310341 | 0310341-04A [ 14 | SAMP - 0.87 5.08 6.03 100.0%{ 0.0% - -
0310341 | 0310341-05A 01 16 SAMP - 0.97 6.22 7147 99.7% 0.3% - -
0310341 | 0310341-06A 01 18 | SAMP - 0.86 5.70 684 99.6% 0.4% — o
0310341 | 0310341-07A [#3] 17 | SAMP - 0.97 8,25 747 99.2% 0.8% e .
0310341 | 0310341-08A [s}] 18 | SAMP - 0.96 6.53 748 888% | 0.2% - - -—
Pt j‘
P——
Wl —
frn e
e /
/ /
= .
URY
A
F-176\Rev.0\Last Update: Approval Date: 12/2/02 Baich Page 1 of (
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NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

APPENDIX A-2
GEOTECHNICAL ANALYTICAL RESULTS

Attachment in pdf format

# New York Power NAGARA POWE PR

& Authority P \\\\\\\\\\\\\
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1145 Mass Avenue - Boxborough, MA 01719
(978) 635-0424 - Fax (978) 635-0266

TO:
Ms. Barbara Krajewski DATE: 11/19/03 GTX NO: 4871
Ecology & Environment, Inc.
4493 Walden Avenue RE: L-9869 Project
Lancaster, NY 14086
Pages (excluding transmittal). 14
We ar;(sending you J(j/Attached 0O Under separate cover via the following items:
Testresults 0 Proposal Report 0 Samples O Specifications ) Invoice
[ Copy of letter O Change order
[J Other
COPIES DATE DESCRIPTION
1 11/19/03 November 2003 LLaboratory Test Reports

6 Grain Size Analyses (ASTM D 422) with Hydrometer

6 Specific Gravity (ASTM D 854)

6 Bulk Density of Soil

6 Porosity Determinations using Bulk Density and Specific Gravity

THESE ITEMS ARE TRANSMITTED as checked below:

0 Eor approval 1 Approved as submitted O Resubmit Copies for approval
For your use 0 Approved as noted 0 Submit Copies for distribution
ﬂs requested O Returned for corrections 00 Return
O For review and comment
0 For bids due , 20
4
REMARKS
COPYTO
SIGNED

ettt

seph D. Téwei — Lahoratory Manager

Copyri ght © 2005 New York Power Authority



Geotechnical Test Report

Project No. L - 9869

Prepared for:

" lecology and environment, inc.

International Specialists in the Environment

Lancaster, NY

Prepared by:

Q{Mf, GeoTesting Express, Inc.
34
Boxborough, MA

November 19, 2003

Copyright © 2005 New York Power Authority
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Wed Nov 19 11:18:34 2003 Page : 1

GEOTECHNICAL LABORATORY TEST DATA

Project : L-9869 Filename : RESSED13
Project No. : GTX-4871 Depth : --- Elevation : ---
Boring No. : --- Test Date : 11/04/04 Tested by : tje/njh
Sample No. : RES-SED-13 Test Method : ASTM D 422 Checked by : jdt

Location : ---
Soil Description : Moist, very dark gray clay

Remarks : ---
HYDROMETER
Hydrometer ID : 343611
Weight of air-dried soil = 51.92 gm
Specific Gravity = 2.7
Hydroscopic Moisture Content
Weight of Wet Soil = 0 gm
Weight of Dry Soil = 0 gm
Moisture Content =0
Elapsed Reading Temperature Corrected Particle Percent Adjusted
Time {min) {deg. C) Reading Size (mm) Finer (%) Particle Size
2.00 48.00 20.50 41.00 0.027 77 0.027
5.00 42.50 20.50 35.50 0.018 67 0.018
15.00 34.50 20.50 27.50 0.011 52 0.011
30.00 30.00 20.50 23.00 0.008 43 0.008
60.00 26.50 20.50 19.50 0.006 37 0.006
120.00 24.00 20.50 17.00 0.004 32 0.004
240.00 21.00 19.50 13.80 0.003 26 0.003
1182.00 17.00 20.50 10.00 0.001 19 0.001
FINE SIEVE SET
Sieve Sieve Openings Weight Cumulative Percent
Mesh Inches Millimeters Retained Weight Retained Finer
(gm) (gm) (%)
#4 0.187 4.75 0.00 0.00 100
#10 0.079 2.00 0.01 0.01 100
#20 0.033 0.84 0.15 0.16 100
#40 0.017 0.42 0.10 0.26 100
#60 0.010 0.25 0.06 0.32 99
#100 0.006 0.15 0.07 0.39 99
#200 0.003 0.07 0.32 0.71 99
Pan 53.87 54,58 0
Total Dry Weight of Sample = 62.67
D85 0.0393 mm
D60 0.0147 mm
D50 0.0105 mm
D30 : 0.0039 mm
D15 : N/A
D10 : N/A

Soil Classification

ASTM Group Symbol : N/A

ASTM Group Name : N/A

AASHTO Group Symbol : A-4(0)
AASHTO Group Name : Silty Soils

GeoTesting Express, Inc. « Boxborough, MA ¢ (978) 635-0424 + Fax (978) 635-0266

Copyri ght © 2005 New York Power Authority
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Wed Nov 19 11:18:34 2003 Page : 1

GEOTECHNICAL LABORATORY TEST DATA

Project : L-9869 Filename : RESSED14
Project No. : GTX-4871 Depth : --- Elevation : ---
Boring No. : --- Test Date : 11/04/04 Tested by : tje/njh
Sample No. : RES-SED-14 Test Method : ASTM D 422 Checked by : jdt
Location : ---
Soil Description : Moist, very dark gray clay with sand
Remarks : ---

HYDROMETER

Hydrometer ID : 343611
Weight of air-dried soil = 74.32 gm
Specific Gravity = 2.7

Hydroscopic Moisture Content
Weight of Wet Soil = 0 gm
Weight of Dry Soil = 0 gm

Moisture Content =0
Elapsed Reading Temperature Corrected Particle Percent Adjusted
Time {(min) {deg. C) Reading Size (mm) Finer (%) Particle Size
2.00 60.00 20.50 53.00 0.024 59 0.024
5.00 56.00 20.50 49.00 0.016 55 0.016
15.00 47.50 20.50 40.50 0.010 a5 0.010
30.00 42.00 20.50 35.00 0.007 39 0.007
60.00 37.00 20.50 30.00 0.006 34 0.006
120.00 33.00 20.50 26.00 0.004 29 0.004
240.00 29.50 19.50 22.30 0.003 25 0.003
1178.00 22.50 20.50 15.50 0.001 17 0.001
FINE SIEVE SET
Sieve Sieve Openings Weight Cumulative Percent
Mesh Inches Millimeters Retained Weight Retained Finer
(gm) (gm) (%)
0.5" 0.500 12.70 0.00 0.00 100
0.375" 0.374 9.51 1.53 1.53 98
#4 0,187 4.75 0.50 2.03 98
#10 0.079 2.00 1.47 3.50 96
#20 0.033 0.84 2.19 5.69 94
#40 0.017 0.42 1.48 7.17 92
#60 0.010 0.25 1.38 8.55 90
#100 0.006 0.15 1.93 10.48 88
#200 0.003 0.07 3.57 14.05 84
Pan 74.28 88.33 0

Total Dry Weight of Sample = 96.46

D85 : 0.0866 mm
D60 : 0.0247 mm
D50 : 0.0126 mm
D30 : 0.0043 mm
D15 : N/A
D10 : N/A

Soil Classification

ASTM Group Sywmbol : N/A

ASTM Group Name : N/A

AASHTO Group Symbol : A-4(0)
AASHTO Group Name : Silty Soils

GeoTesting Express, Inc. » Boxborough, MA « (978) 635-0424 - Fax (978) 635-0266

Copyri ght © 2005 New York Power Authority
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Wed Nov 19 11:18:34 2003

GEOTECHNICAL LABORATORY TEST DATA

Project L-9869
Project No. GTX-4871 Depth : ---
Boring No. : --- Test Date 11/04/04
Sample No. RES-SED-15 Test Method ASTM D 422
Location : ---
Soil Description Moist, very dark gray clay
Remarks : ---
HYDROMETER
Hydrometer ID 343611
Weight of air-dried soil = 51.08 gm
Specific Gravity = 2.7
Hydroscopic Moisture Content
Weight of Wet Soil = 0 gm
Weight of Dry Soil = 0 gm
Moisture Content =0
Elapsed Reading Temperature Corrected Particle
Time (min) (deg. C) Reading Size (mm)
2.00 43.00 20.50 36.00 0.029
5.00 37.50 20.50 30.50 0.019
15.00 31.00 20.50 24.00 0.012
30.00 26.00 20.50 19.00 0.008
60.00 23.00 20.50 16.00 0.006
120.00 20.50 20.50 13.50 0.004
240.00 18.00 19.50 10.80 0.003
1175.00 15.00 20.50 8.00 0.001
FINE STEVE SET
Sieve Sieve Openings Weight Cumulative
Mesh Inches Millimeters Retained Weight Retained
(gm) (gm)
4 0.187 4.75 0.00 0.00
#10 0.079 2.00 0.02 0.02
#20 0.033 0.84 0.09 0.11
#40 0.017 0.42 0.04 0.15
#60 0.010 0.25 0.04 0.19
#100 0.006 0.15 0.04 0.23
#200 0.003 0.07 0.28 0.51
Pan 51.06 51.57

Total Dry Weight of Sample = 59.65

D85 : 0.0475 mm
D60 : 0.0201 mm
D50 : 0.0135 mm
D30 : 0.0058 mm
D15 : N/A
D10 :+ N/A

Soil Classification
ASTM Group Symbol : N/A
ASTM Group Name : N/A
AASHTO Group Symbol A-4(0)
AASHTO Group Name Silty Soils

GeoTesting Express, Inc. « Boxborough, MA « (978) 635-0424 - Fax (978) 635-0266

Page

Filename RESSED15
Elevation : ---
Tested by tje/nijh

Checked by : jdt

Percent Adjusted
Finer (%) Particle Size
69 0.029
59 0.019
46 0.012
36 0.008
31 0.006
26 0.004
21 0.003
15 0.001
Percent
Finer
(%)
100
100
100
100
100
100
99
0

Copyri ght © 2005 New York Power Authority
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Wed Nov 19 11:18:34 2003 Page : 1

GEOTECHNICAL LABORATORY TEST DATA

Project : L-9869 Pilename : RESSED16
Project No. : GTX-4871 Depth : --- Elevation : ---
Boring No. : --- Test Date : 11/04/04 Tested by : tje/njh
Sample No. : RES-8ED-16 Test Method : ASTM D 422 Checked by : jdt
Location : ---
Soil Description : Moist, very dark gray clay
Remarks : ---

HYDROMETER

Hydrometer ID : 127630
Weight of air-dried soil = 48.62 gm
Specific Gravity = 2.7

Hydroscopic Moisture Content
Weight of Wet Soil = 0 gm
Weight of Dry Soil = 0 gm

Moisture Content =90
Elapsed Reading Temperature Corrected Particle Percent Adjusted
Time (min) (deg. C) Reading Size (mm) Finer (%) Particle Size
2.00 45,50 20.50 40.25 0.028 79 0.028
5.00 39.50 20.50 34.25 0.019 68 0.019
15.00 32.00 20.50 26.75 0.011 53 0.011
30.00 27.00 20.50 21.75 0.008 43 0.008
60.00 23.50 20.50 18.25 0.006 36 0.006
120.00 21.00 20.50 15.75 0.004 31 0.004
240.00 19.00 20.00 13.50 0.003 27 0.003
1168.00 15.00 20.50 9.175 0.001 19 0.001
FINE SIEVE SET
Sieve Sieve Openings Weight Cumulative Percent
Mesh Inches Millimeters Retained Weight Retained Finer
(gm) (gm) (%)
0.375" 0.374 9.51 0.00 0.00 100
#4 0.187 4.75 0.11 0.11 100
#10 0.079 2.00 0.34 0.45 99
#20 0.033 0.84 0.22 0.67 99
#40 0.017 0.42 0.07 0.74 99
#60 0.010 0.25 0.05 0.79 98
#1100 0.006 0.15 0.06 0,85 98
#1200 0.003 0.07 0.80 1.65 97
Pan 48.61 50.26 0

Total Dry Weight of Sample = 58.31

D85 : 0.0385 mm
D60 : 0.0146 wm
D50 : 0.0105 mm
D30 : 0.0040 mm
D15 : N/A
D10 : N/A

Soil Classification

ASTM Group Symbol ¢ N/A

ASTM Group Name : N/A

AASHTO Group Symbol : A-4{0)
AASHTO Group Name : Silty Soils

GeoTesting Express, Inc. « Boxborough, MA « (978) 635-0424 + Fax (978) 635-0266

Copyri ght © 2005 New York Power Authority
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Wed Nov 19 11:18:34 2003

GEOTECHNICAL LABORATORY TEST DATA

Project L-9869
Project No. GTX-4871 Depth : ---
Boring No. : --- Test Date 11/04/04
Sample No. RES-SED-17 Test Method ASTM D 422
Location : ---
Soil Description Moist, very dark gray clay with sand
Remarks : ---
HYDROMETER
Hydrometer ID 127630
Weight of air-dried soil = 53.47 gm
Specific Gravity = 2.7
Hydroscopic Moisture Content
Weight of Wet Soil = 0 gm
Weight of Dry Soil = 0 gm
Moisture Content =0
Elapsed Reading Temperature Corrected Particle
Time (min) (deg. C) Reading Size (mm)
2.00 53.00 20.50 47.75 0.026
5.00 48.50 20.50 43.25 0.017
15.00 43.00 20.50 37.75 0.011
30.00 38.00 20.50 32.75 0.008
60.00 35.00 20.50 29.75 0.006
120.00 31.00 20.50 25.75 0.004
240,00 28.00 20.00 22.50 0.003
1172.00 22.00 20.50 16.75 0.001
FINE SIEVE SET
Sieve Sieve Openings Weight Cumulative
Mesh Inches Millimeters Retained Weight Retained
(gm) (gm)
0.375" 0.374 9.51 0.00 0.00
#4 0.187 4.75 1.66 1.66
#10 0.079 2.00 0.85 2.51
#20 0.033 0.84 1.38 3.89
#40 0.017 0.42 0.91 4.80
#60 0.010 0.25 1.08 5.88
#100 0.006 0.156 1.81 7.69
#200 0.003 0.07 3.86 11.55
Pan 53.46 65.01

Total Dry Weight of Sample = 73.1

D85 : 0.1025 wmm
D60 : 0.0122 mm
D50 : 0.0078 mm
D30 : 0.0020 mm
D15 ¢ N/A
D10 : N/A

Soil Classification
ASTM Group Symbol : N/A
ASTM Group Name : N/A
AASHTO Group Symbol A-4(0)
AASHTO Group Name Silty Seoils

GeoTesting Express, Inc. » Boxborough, MA « (978) 635-0424 « Fax (978) 635-0266

Page

Pilename RESSED17
Elevation : ---
Tested by : tje/njh
Checked by : jdt

Percent
Finer (%)

Adjusted
Particle Size

73 0.026
66 0.017
58 0.011
50 0.008
45 0.006
39 0.004
34 0.003
26 0.001

Percent
Finer

Copyright © 2005 New York Power Authority
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Wed Nov 19 11:18:34 2003 Page : 1

GEOTECHNICAL LABORATORY TEST DATA

Project : L-9869 Filename : FIELDDUP
Project No. : GTX-4871 Depth : --- Elevation : ---
Boring No. : --- Test Date : 11/04/04 Tested by : tje/njh
Sample No. : Field Dup. Test Method : ASTM D 422 Checked by : jdt

Location : ---
Soil Description : Moist, very dark gray clay with sand

Remarks : ---
HYDROMETER
Hydrometer ID : 127630
Weight of air-dried soil = 51.15 gm
Specific Gravity = 2.7
Hydroscopic Moisture Content
Weight of Wet Soil = 0 gm
Weight of Dry Soil = 0 gm
Moisture Content =0
Elapsed Reading Temperature Corrected Particle Percent Adjusted
Time (min) (deg. C) Reading Size (mm) Finer (%) Particle Size
2.00 50.50 20.50 45.25 0.027 74 0.027
5.00 46.00 20.50 40.75 0.018 66 0.018
15.00 41.00 20.50 35.75 0.011 58 0.011
30.00 36.00 20.50 30.75 0.008 50 0.008
60.00 32.00 20.50 26.75 0.006 44 0.006
120.00 28.00 20.50 22.175 0.004 37 0.004
240.00 26.00 20.00 20.50 0.003 33 0.003
1165.00 20.00 20.50 14.75 0.001 24 0.001
FINE SIEVE SET
Sieve Sieve Openings Weight Cumulative Percent
Mesh Inches Millimeters Retained Weight Retained Finer
(gm) (gm) (%)
0,375" 0.374 9.51 0.00 0.00 100
{4 0.187 4.75 1.38 1.38 298
#10 0.079 2.00 1.33 2.71 96
#20 0.033 0.84 1.35 4,06 93
#40 0.017 0.42 0.77 4.83 92
#60 0.010 0.25 0.78 5.61 91
#100 0.006 0.15 1.26 6.87 89
#200 0.003 0.07 2.82 9.69 84
Pan 51.12 60.81 0

Total Dry Weight of Sample = 68,92

D85 : 0.0852 wmm
DGO : 0.0119 mm
D50 : 0.0078 mm
D30 : 0.0023 m
D15 : N/A
D10 : N/A

m

Soil Classification

ASTM Group Symbol ¢ N/A

ASTM Group Name : N/A

AASHTO Group Symbol : A-4(0)
AASHTO Group Name : Silty Soils

GeoTesting Express, Inc. « Boxborough, MA + (978) 635-0424 « Fax (978) 635-0266

Copyri ght © 2005 New York Power Authority






NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

APPENDIX B
ESTIMATION OF CONTAMINANT EMISSIONS FROM EXPOSED SEDIMENT IN THE
LEWISTON RESERVOIR

JOB NO.: 11171932
MADE BY: D. McCall DATE: ___6/21/04
CHECKED BY: J. Busse DATE: 6/22/04

PROJECT: NYPA Relicensing Services

suBJEcT: Estimation of Contaminant Emissions from Exposed Sediment in the

Lewiston Reservoir

Problem: Given that organic contaminants have been detected in the sediment of the
Lewiston Reservoir, and that these contaminated sediments are periodically exposed
during low water levels in the Reservoir, estimate the potential volatilization of

contaminants from the sediment to the atmosphere.

General Assumptions:

1.

The conditions at the Reservoir, and the nature of the sediment in regard to these calculations (e.g.,
the moisture content of the sediment) are constantly changing. For the purpose of these calculations,
it is assumed that all parameters affected by the dynamic changes are in equilibrium. Reasonably
conservative assumptions (i.e., those driving the estimate towards higher emissions) will be made for
the value of all such parameters.

Since there are no emission models that directly represent the conditions at the Reservoir, the estimate
will be based on equations used to estimate emissions from soil.

The emission model used is for estimating emissions from excavated soil arranged in a flat, horizontal
layer. The equations assume that there is no vapor emission through the sides of the soil layer.
Therefore, the equations should be a good model of the emissions from the sediment layer on the
Reservoir bottom.

# New York Power NIAGARA POWER PRLLEGT

<& Authority . TN

Copyri ght © 2005 New York Power Authority



NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

It is assumed that air emissions occur only during the periods when the sediment is exposed to the
atmosphere. The duration and area of sediment exposure will be factored into the estimates. It is
assumed that there are no contaminant air emissions during periods that the sediment is covered by
water. Additionally, it is assumed that if contaminants are dissociating from the sediment into the
water, that these would have been indicated in the results of the surface water samples.

The emissions will be calculated based on the highest contaminant concentrations detected in the
sediment.

During the sediment sampling, there has not been any observation or evidence of a free product layer.
It is assumed that there is no free product contamination present in the sediment, and that all
contaminants are sorbed onto sediment particles.

For the purpose of the emissions model, it will be assumed that the contaminant concentration in the
sediment remains constant over time; i.e., contaminant concentrations will not decrease over time,
even though a certain mass of contamination is lost to the atmosphere via the volatilization.

The calculations shown below are for Acetone. Similar calculations were completed for all
contaminants detected in the sediment.

Determine Contaminant Concentration in the Vapor Phase

Knowing the contaminant concentration in the sediment (from the samples that were collected) the
concentration of the contaminant in the vapor phase (i.e., that which would be emitted to the
atmosphere) can be estimated.

Kuo 1999 (Equation 11.3.22) presents the following equation to represent the
distribution of the contaminant between it’s total mass and its concentration in the
vapor phase:

K
&z ¢_W+—pb p+¢a G
\ H H

Where:

2 lou Yok Pover : T

Copyri ght © 2005 New York Power Authority



NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

G=  Concentration of contaminant in the gas phase (kg/L)
M;=  Total mass of contaminant (kg)
= Volume of the contaminated soil (L)
0, =  Air-filled porosity (L air/L soil)
o=  Water-filled porosity (L water/L soil)
pp = Bulk density of soil (kg soil/L soil)
K, = Partition coefficient (L/kg)

= Henry’s Law Constant (dimensionless)

Now, determine values for all of the parameters:

My V: The highest acetone concentration detected in the soil was 44 pg/kg in
sample RES-SED-17. In order to convert to the units of kg/L, the
concentration will be multiplied by the bulk density (py) of the soil.

The average py, data from the 5 sediment samples collected = 90.28 Ib/ft’
(see Table B-1). Now, converting to units of kg/L:

(90.28 Ib/ft’) x (0.454 kg/lb) x (1 ft /28.32 L) = 1.447 kg/L
(44 pg/kg) x (1 kg / 10° pg) x (1.447 kg/L) = 6.367x10™ kg/L

K, The partition coefficient for acetone can be calculated from the following
(Kuo 1999, Equation 11.3.11):

Kp = foc * Koc
Where:

foc=The fraction of organic carbon (kg-carbon/kg of soil)

# New York Power NIAGARA POWER PRLLEGT

<& Authority e TN

Copyri ght © 2005 New York Power Authority



NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

The average TOC of the 5 sediment samples collected (Table B-
1)=16,680 mg/kg. Converting to units for f,. = 0.0167 kg/kg.

Ko.= The organic carbon coefficient (L/kg)
USEPA 1996 gives the K, of acetone as 0.575 L/kg

Substituting back into the equation:
Kp = foc * Koc

K,= (0.0167 kg/kg) * (0.575 L/kg)
K,.= 9.60x10° L/kg

0w and ¢,: Total porosity is the sum of the air filled porosity (¢,) and the water filled
porosity (¢,). Only the total porosity of the sediment was measured.
Because the sediment is typically submerged, and was submerged at the
time of sampling, all of the pores are filled with water, and the air filled
porosity is zero. Using the total porosity data from the 5 sediment
samples collected, the average is calculated to be 0.72 (see Table B-1).

However, the purpose of these calculations is to estimate the emissions
when the sediment is exposed. For the purpose of these calculations, it is
assumed that the porosity is 50% water filled and 50% air filled. In this
case:

owand ¢, =0.72 /2
Oy and ¢, = 0.36 L/Lg

Pb: As determined above for My/V, p, = 1.447 kg/L.
H: USEPA 1996, Table C-1 gives the Henry’s Law for acetone:
H = 1.59x10°.

Now, substituting all values back into the equation:

# New York Power NIAGARA POWER PRLLEGT

<& Authority v TN
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NIAGARA POWER PROJECT (FERC NO. 2216)
DETERMINE IF PROJECT OPERATIONS IMPACT AIR QUALITY

K
ﬂz ¢_W+M+¢a G
V |H H

036 (1.447kg/L)(9.6x10"°L/kg)
0.00159 0.00159

+0.36 |G

6.367x10 kg / L :{

6.367x10™ kg/L = [235.5]G

G =2.70x10™"" kg/L of acetone in the vapor phase of the sediment.

Determine the Vapor Flux Rate

USEPA 1989 (p. B-4) presents the following equation to calculate the vapor flux (i.e., the
contaminant emission per unit area of soil):

i ’ C il _gas
J = Dair¢air (¢air)l/3|: ¢alr :| soil g

¢total z
Where:
J= vapor flux (Ib/h-ft%)
D= air diffusion coefficient (ftz/h)
Oair = air filled porosity
Cswilgas =  contaminant concentration in the soil pores (lb/ft3)
z= depth of soil over which the concentration exists (ft)

D.:= USEPA 1996 gives the D,;, for acetone as 0.124 cm?/s. Converting units:

D.ir = (0.124 cm?/s) x (3600 s/h) x (3.2808 ft/100 cm)?
D, = 0.48 ft*/h
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dair =  As determined above, ¢, = 0.36

Ot = As determined above, dora = 0.72

Cooitgas =  Cooil gas 15 the same as “G” calculated above.
Cooil gas = 2.70x10™"" kg/L. Converting units:

Cuoil gas = (2.70x10™" kg/L) x (1 L/ 3.531x107 ft’) x (1 Ib / 0.454 kg)
Coil gas = 1.684 x10° 1b/ft’

z= The depth of dewatered sediment will change over time as the water level in the reservoir
drops. The assumption of a thin soil layer allows the calculation of a maximum flux of
vapors. Assuming a sediment depth of 0.5 inches:

z=0.51in. =0.042 ft.

Substituting all values into the equation:

2
¢air } Csoil _gas

¢tota| z

J= Dair¢air(¢air)l/3{

2 3 3
0.72 0.042 ft

J =1.25x10"® Ib/h-ft* of acetone

3. Determine the Emission Rate

Knowing the vapor flux rate and the area from which vapors are being emitted, the total emission rate
can be calculated. USEPA 1989 (p. B-4), presents the equation:

ER=Jx A

2 lou Yok Pover , T
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Where:
ER = Emission Rate (Ib/h)
J= Vapor flux (Ib/h-ft)
A= Surface area of the soil pile (ft?), or in this case, the area of the exposed sediment.

Table 3.2.3-1 of the main report summarizes 14 years of operating data for the Lewiston Reservoir.
Only partial data is available for years 1991 and 2004. In other years, blocks of data were unusable
due to sensor problems or other errors in the data.

Using the database of level information, the number of hours the reservoir was at particular elevation
during the year was totaled. It is only from elevations 631 down to elevation 620 (the maximum
drawdown allowed) that portions of the reservoir bottom are exposed. The area exposed ranges from
approximately 4 acres at elevation 631 to a maximum of 552 acres at elevation 620. Using the data in
the table, the time-weighted average area of exposure of 4.5 acres for the reservoir was determined.
This means that all of the various fluctuations in the amount of sediment exposed equates to having
an area of 4.5 acres exposed continuously.

Substituting into the equation:

ER=Jx A

ERuceione =  (1.25x107® 1b/h-ft?)(4.5 acres)(43,560 ft* / acre)

ERueetone = 2.4x107 Ib/h, or 21 Ib/year. Again, this is the rate based on the highest acetone
concentration, and the time weighted average area of exposure for 14 years.

Just for comparison, the ER was also calculated based on the maximum exposed area for any year.
As shown in Table 3.2.3-1 of the main report, for the year 1994, the time-weighted average area of
exposure was 12 acres.

ERceone = (1.25x107 Ib/h-ft?)(12 acres)(43,560 ft* / acre)

ERuceione = 6.4x107 1b/h, or 56.3 Ib/year.
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4. Other Contaminants

Similar calculations were done for all organic contaminants detected in the sediment. These
calculations are summarized on Table B-2.
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TABLE B-1
SEDIMENT PARAMETERS USED IN CALCULATION
Bulk Density Total Organic Carbon Porosity
Sample Po ToC ¢

lb/ft® mg/kg unitless
RES-SED-13 87.7 19,400 0.76
RES-SED-14 89.1 16,600 0.66
RES-SED-15 90.4 19,300 0.73
RES-SED-16 96.0 11,900 0.74
RES-SED-17 88.2 16,200 0.71
AVERAGE 90.3 16,680 0.72
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TABLE B-2
SUMMARY OF CALCULATIONS FOR ALL PARAMETERS

Maximu
m Mt/V Koc Kp H G Csoil gas Dair Dair J ERtwa ERmaX
Contaminant |Detected

ug/kg | kg/L | Likg | L/Kg |unitless| kg/L | Ib/ft® | cm?s | ft%h |Ib/h-f® | Ib/h Ib/h

Acetone 44 |6.37E-08|5.75E-01 | 9.60E-03 | 1.59E-03 |2.70E-10 | 1.69E-08 | 1.24E-01|4.80E-01 | 1.25E-08 | 2.44E-03 | 6.51E-03
Methyl Ethyl Ketone | g )3 |} 345 08(2.90E+01 | 4.84E-01 | 1.93E-03 | 2.42E-11|1.51E-09|8.08E-02| 3.13E-01|7.28E-10 | 1.43E-04 | 3.80E-04
(2-Butanone)

Acenaphthylene 340 |4.92E-07|9.50E+02|1.59E+01|4.63E-04|9.78E-12|6.10E-10|4.49E-02|1.74E-01 | 1.63E-10|3.20E-05 | 8.52E-05
Anthracene 430  |6.22E-07|2.95E+04 |4.93E+02 | 2.67E-03 | 2.33E-12| 1.45E-10|3.24E-02| 1.26E-01|2.80E-11|5.49E-06 | 1.47E-05

Benzo(a)anthracene 480 |6.95E-07|3.98E+05|6.65E+03 | 1.37E-04 |9.89E-15|6.17E-13 |5.10E-02|1.98E-01|1.87E-13 |3.67E-08|9.80E-08

Benzo(a)pyrene 840 |1.22E-06|1.02E+06|1.70E+04|4.63E-05|2.28E-15|1.42E-13|4.30E-02|1.67E-01 [3.65E-14|7.15E-09 | 1.91E-08

Benzo(b)fluoranthrene| 1100 |[1.59E-06|1.23E+06|2.05E+04|4.55E-03 |2.44E-13|1.52E-11|2.26E-02|8.76E-02|2.05E-12|4.01E-07|1.07E-06

Benzo(g,h,i)perylene 310 |4.49E-07|9.60E+04|1.60E+03 | 1.09E-05|2.11E-15|1.32E-13|2.17E-02|8.41E-02| 1.70E-14|3.33E-09| 8.89E-09

Benzo(k)fluoranthene 690 |9.98E-07|1.23E+06|2.05E+04 |3.40E-05 | 1.14E-15|7.12E-14|2.26E-02|8.76E-02|9.59E-15| 1.88E-09|5.01E-09

Chrysene 1100 |1.59E-06|3.98E+05|6.65E+03|3.88E-03 |6.42E-13|4.01E-11|2.48E-02|9.61E-02|5.91E-12|1.16E-06|3.09E-06
Fluoranthene 1200 |1.74E-06|1.07E+05|1.79E+03| 6.60E-04 |4.43E-13|2.76E-11|3.02E-02| 1.17E-01 |4.97E-12|9.74E-07 | 2.60E-06
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TABLE B-2 (CONT.)

SUMMARY OF CALCULATIONS FOR ALL PARAMETERS

Maximum
: Detected M/V Koc Kp H G Csoitgas | Dair Dair J ERwa | ERmax
Contaminant
ug/kg kg/L L/kg L/kg |unitless| kg/L Ib/ft® | cm?/s ft’/h | Ib/h-ft> | Ib/h Ib/h
Fluorene 710 1.03E-06|1.38E+04|2.30E+02|2.61E-03|8.03E-12|5.01E-10|3.63E-02|1.41E-01|1.08E-10|2.12E-05 | 5.66E-05
Indeno(1,2,3-
cd)pyrene 573 8.29E-07|3.47E+06 | 5.79E+04 | 6.56E-05 |6.49E-16|4.05E-14|1.90E-02|7.36E-02 [4.58E-15|8.97E-10|2.39E-09
INaphthalene 170 2.46E-07|2.00E+03|3.34E+01|1.98E-02|1.00E-10|6.24E-09 |5.90E-02|2.29E-01|2.19E-09 |4.30E-04 | 1.15E-03
IPhenanthrene 540 7.81E-07[2.29E+04|3.83E+02 | 1.46E-03 |2.07E-12|1.29E-10|3.75E-02|1.45E-01|2.88E-11|5.64E-06|1.50E-05
Pyrene 1300 1.88E-06|1.05E+05|1.75E+03 |4.51E-04 |3.34E-13|2.09E-11|2.72E-02|1.05E-01|3.38E-12{6.62E-07|1.77E-06
Totals 3.08E-03|8.21E-03
Constants:

Iy = 1.447kg/L

foo= 0.0167kg/kg

f,= 0.36

f,= 0.36

ftotal = 072

z= 0.5inch

Awa= 1.96E+05ft 14-year time-weighted average area

Amax = 5.23E+05ft Time-weighted average area for 1994

Hunitess = H (atm-m’/mol) x 41
NIAGARA POWER PROJECT
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APPENDIX C
CALCULATION OF AIR IMPACTS FROM CONTAMINANT EMISSIONS AT THE
LEWISTON RESERVOIR

JOB NO.: 11171932
MADE BY: D. McCall DATE: ___6/23/04
CHECKED BY: _J. Busse DATE: 6/24/04

PROJECT: NYPA Relicensing Services

suBJEcT: Calculation of Air Impacts from Contaminant Emissions at the

Lewiston Reservoir

Problem: Given the organic contaminant emission rates calculated for the Lewiston
Reservoir, determine the impact of the emissions on the surrounding area. Compare the

potential impacts to the appropriate limitations.

General Assumptions:

1. The reservoir is considered to be a ground-level area source of contaminant emissions (as
opposed to typical stack emissions).

2. During low water levels, several different areas of the reservoir are exposed, all with various sizes
and shapes. For the purpose of this evaluation, there is assumed to be only one source.

3. Although there are many different types of air models, the conditions at the reservoir are
somewhat unique and difficult to model. Emissions from the sediment occur only when the water
level in the reservoir is at lower levels. When the water is low, the outer wall of the reservoir is
higher than the source of the emissions. Any effects of the wall are assumed to be minimal and
are not considered in the method used.

1. Methodology

Using the contaminant emissions calculated from the reservoir, the maximum impacts (i.e., the
ambient concentration) for each contaminant is calculated. The impacts, both short- and long-term,
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are then compared to an appropriate guideline for each contaminant. Short-term impacts (1-hour) are
compared to Short-term ambient Guideline Concentrations (SGCs). Likewise, ambient Annual-
average-based Guideline Concentration (AGC) for each contaminant. Values for both the SGCs and
AGCs are provided in NYSDEC 2003.

If either the AGC or SGC is exceeded based on the initial screening calculation, additional, more
refined modeling can then be conducted.

The following is an example calculation for acetone.

1. Calculate the Maximum Short-Term Impact from the Source Area

Several air models are available for calculating the emission and dispersion of emissions from various
sources. The most appropriate of the EPA Preferred/Recommended models to represent the
conditions at the reservoir is probably the Industrial Source Complex 3 (ISC3) model. However, due
to the complexity of the model, there is a simple screening version of the model (SCREEN3) that is
used as a “first phase” to eliminate from further analysis those sources that clearly will not exceed air
quality standards.

Screen3 is a single source Gaussian plume model which provides maximum ground-level
concentrations for point, area, flare, and volume sources.

Using the version of Screen3 downloaded from the EPA website
(www.epa.gov/scram001/models/screen/screen3.zip), URS calculated the maximum short-term
impact from the emissions at the reservoir.

Inputs to the model are outlined below:

Source Type: the emissions from the reservoir are considered to be an area source (as opposed to
typical stack emissions).

Emission Rate: the emission rate is the same as the flux value “J” calculated in Appendix B. For
acetone, J = 1.25E-8 Ib/h-ft’. Converting units:

(1.25E-8 Ib/h-ft*)(1 hr / 3600 sec)(454 g/ 1 1b)(3.2808 ft / 1 m)* =

2 lou Yok Pover : T
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1.69E-8 g/s-m’.
Source Height: since the reservoir is at ground level, the height is 0.

Length of side: the model was run for areas of 4.5 acres and 552 acres, corresponding to the average
time-weighted area of exposure and the maximum exposure at the low water level in the reservoir
(see Appendix B for more information). In all cases, the area was assumed to be square. In the
following example, the maximum area of 552 acres was used:

[(552 acres)(43,560 ft*/acre)]"? = (4903 ft)(1 m/ 3.2808 ft) = 1495 m

Receptor Height: since the terrain is relatively flat, the receptor height was assumed to be 0.

The area is assumed to be rural, as opposed to urban.

The default model value was assumed for all other parameters.

Inputting the values for acetone, a maximum short-term concentration of 4.346 ug/m’ was calculated.
The maximum value would occur at a distance of 1057 meters from the source.

2. Compare the Maximum Short-Term Annual Impact to the SGC

NYSDEC 2003 gives an Short-term Guideline Concentration (SGC) for acetone of 180,000 pg/m’.

Comparing the calculated concentration to the guideline concentration shows that the actual ambient
acetone concentration at the reservoir would only be a tiny fraction of the guideline concentration.

4.346 ug/m’ / 180,000 pg/m’ = 0.00241% of the guideline.

In accordance with NYSDEC 1997, for contaminants that do not have a listed SGC (in NYSDEC
2003) and that do not have any occupational exposure values (ACGIH 2003), the short-term impacts
can be ignored.

3. Calculate the Maximum Annual Impact from the Source Area
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The Screen3 model does not offer the ability to calculate annual ambient concentrations. However,
NYSDEC 1997 recommends that when the Screen3 model is used, a factor of 0.1 should be used to
convert the 1-hour impacts to annual impacts.

Because this section is evaluating the annual impacts, as opposed to the short-term impacts, the area
of emissions would correspond to the 4.5-acre time weighted average area that was calculated in

Appendix B.

Running the Screen3 model for acetone, using the same values as previous, with the exception of the
area, which would be 4.5 acres, a short-term value of 2.17 ug/m3 is calculated.

Converting to an annual value:

(2.17 ug/m*)(0.1) = 0.217 ug/m’

4. Compare the Maximum Annual Ambient Impact to the AGC

NYSDEC 1997 gives an Annual Ambient Guideline Concentration (AGC) of 28,000 ug/m® for
acetone.

Comparing the calculated annual concentration to the guideline concentration shows that the
calculated acetone concentration is again only a tiny fraction of the guideline concentration.

0.217 pg/m’ / 28,000 pug/m’ = 0.00078% of the guideline value.

5. Summary

The attached Table C-1 summarizes the above calculations for all of the organic contaminants
detected in the sediment of the reservoir. As shown on this table, even using the initial screening
method outlined above, none of the contaminants exceed their respective guideline concentrations.
Therefore, any additional modeling of the contaminant impacts is not necessary.
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TABLE C-1
CALCULATION OF IMPACTS AND COMPARISON TO GUIDELINE CONCENTRATIONS
SCREEN3 SCREENS3

Max 1- Fraction off] Max 1- Max Fraction of

J J hour Conc. SGC the SGC |hour Conc.| Annual AGC the AGC

Contaminant (552-acre value (4.5-acre | Impact value
source) source)
Ib/h-ft? gls-m? ug/m® ug/m® % ug/m® ug/m® ug/m® %

IAcetone 1.25E-08 1.69E-08 | 4.35E+00 | 1.80E+05 | 0.00241% | 2.17E+00 | 2.17E-01 | 2.80E+04 | 0.00078%
g{f;lg;ghyl Ketone (2- 7.28E-10 | 9.88E-10 | 2.54E-01 | 5.90E+04 | 0.00043% | 1.27E-01 | 1.27E-02 | 5.00E+03 | 0.00025%
/Acenaphthylene 1.63E-10 | 2.21E-10 | 5.68E-02 - - 2.84E-02 | 2.84E-03 | 2.00E-02 [14.21500%
IAnthracene 2.80E-11 3.80E-11 | 9.77E-03 - - 4.89E-03 | 4.89E-04 | 2.00E-02 | 2.44450%
Benzo(a)anthracene 1.87E-13 | 2.54E-13 | 6.53E-05 - - 3.27E-05 | 3.27E-06 | 2.00E-02 | 0.01634%
Benzo(a)pyrene 3.65E-14 | 4.95E-14 | 1.27E-05 | 2.38E+01 | 0.00005% | 6.37E-06 | 6.37E-07 | 2.00E-03 | 0.03184%
Benzo(b)fluoranthrene 2.05E-12 2.78E-12 | 7.15E-04 - - 3.58E-04 | 3.58E-05 | 2.00E-02 | 0.17880%
Benzo(g,h,i)perylene 1.70E-14 2.31E-14 | 5.94E-06 - - 2.97E-06 | 2.97E-07 | 2.00E-02 | 0.00149%
Benzo(k)fluoranthene 9.59E-15 1.30E-14 | 3.34E-06 - - 1.67E-06 | 1.67E-07 | 2.00E-02 | 0.00084%
Chrysene 591E-12 | 8.03E-12 | 2.07E-03 | 2.38E+01 | 0.00867% | 1.03E-03 | 1.03E-04 | 2.00E-02 | 0.51650%
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TABLE C-1 (CONT))

CALCULATION OF IMPACTS AND COMPARISON TO GUIDELINE CONCENTRATIONS

SCREENS3 SCREENS3

Max 1- Fraction off] Max 1- Max Fraction of

Contaminant J J hour Conc. SGC the SGC |hour Conc.| Annual AGC the AGC

(552 acre value (4.5acre | Impact value
source) source)
1b/h-ft* g/s-m” ug/m® ug/m® % ug/m® ug/m® ug/m® %

Indeno(1,2,3-cd)pyrene 4.58E-15 | 6.21E-15 | 1.60E-06 - - 7.99E-07 | 7.99E-08 | 2.00E-02 | 0.00040%

Naphthalene 2.19E-09 | 2.98E-09 | 7.66E-01 | 7.90E+03 | 0.00970% | 3.83E-01 | 3.83E-02 | 3.00E+00 | 1.27800%

IPhenanthrene 2.88E-11 3.91E-11 | 1.01E-02 - - 5.03E-03 | 5.03E-04 | 2.00E-02 | 2.51500%

Pyrene 3.38E-12 | 4.58E-12 | 1.18E-03 - - 5.89E-04 | 5.89E-05 | 2.00E-02 | 0.29460%
» NEW YOI'k POWEI' NIAGARR POWER PROLELT
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