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APPENDIX VI-1-A

ENTRAINMENT PROCESS AND SAMPLING

A.. Description of the Process

Power plant water intakes are usually equipped with intake screens to prevent clogging of
the condenser cooling system and pumps. Along with the water, however, organisms
smaller than the screen openings (usually 0.25- to 0.5-in. mesh) can be drawn into the
system, a process called entrainment. Planktonic organisms (phytoplankton,
microzooplankton, macrozooplankton, and ichthyoplankton) are susceptible to entrainment
because their small size and. limited swimming ability allow passage through the mesh of
the traveling screens and prevent escape from the entrained water mass, Some of the
entrained organisms are young life stages of fish, in part from recreationally and
commercially significant species. Organisms pass through the circulating pumps and are
carried with the flow through the intake conduits toward the condenser units. The cooling
water and entrained organisms are drawn through one of a multitude of condenser tubes
used to cool the turbine exhaust steam. The raw cooling water and organisms then enter the
discharge canal or conduit for return to the water. During their passage through the plant,
entrained organisms experience a variety of stresses, some of which may cause death. The
stresses encountered by the entrained organisms were described by Schubel and Marcy
(1978) and are summarized below and depicted in Figure 1.

Physical

Organisms can be exposed to physical stresses at a variety of points throughout the cooling
water system. The initial point is passage through the trash racks and intake screens
themselves. Organisms just small enough to go through the screens may incur abrasions or

compression as they are pulled through the mesh. Further damage may occur during
passage from the traveling screens to the pumps.

Passage through the pump is where the most severe shocks occur, creating an almost
instantaneous jump in pressure; direct collision with the impeller will occur for some 3.5%
of the entrained organisms. Velocities and shear forces can also remain quite high during
passage through the condenser tubes. Finally, depending upon the nature of the discharge

structure, turbulence and shear may be encountered when the cooling water is returned to
the water body.
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Thermal

Entrained organisms can be exposed to elevated temperatures during passage through the
condenser tubes, where the rise in cooling water temperature is almost instantaneous, and in
the discharge canal or conduit, where organisms may be exposed to elevated temperatures
from less than a minute to more than 30 minutes, depending on the type and length of the
discharge structure. Figure 2 describes, in general terms, the temperature rise experienced
by entrained organisms.

Chemical

To prevent fouling during certain times of the year, some power plants inject intermittent
pulses of biocide into the coolant. Some organisms may be directly exposed to chlorine.

All Stresses Combined

Organisms that survive entrainment may be exposed to thermal and biocidal stresses for
seconds to hours after discharge, depending upon whether a diffuser, multiport jet, weir, or
canal forms the outfall. In addition, if a diffuser is present, the organisms may be exposed
to shear stresses as they are discharged through the diffuser and into the river with the
cooling water. However, the shear stresses generated at the diffuser and when the dilution
water from the river is mixed with the discharge plume are considerably less than those
encountered by the organisms during passage through the plant and well below the lethal
range.

The number of ichthyoplankton entrained depends on factors such as location in relation to
the plant intakes (e.g., vertical distribution in the water column); physiology and condition
of the organisms; and power plant factors such as intake design, zone of water withdrawal,
velocities at the screen face, screen mesh size, pumping rates, and operation schedules.
Early life stages such as eggs and yolk-sac larvae behave like passive particles, i.e., they will
be carried with the river velocities and those flows entering the plant intake. As
ichthyoplankton mature into post-yolk-sac and juveniles, they develop increasing swimming
ability and their susceptibility to entrainment may be dictated more by behavior and other
factors than by flows at the intakes. It is often assumed that they behave as passive particles
and are entrained at rates directly proportional to the intake flow. This approach results in
the linear relationship (shown in Figure 3) between the number of organisms entrained and
the plant's flow rate. Annual entrainment abundance estimates are often calculated based on
this direct proportion and total plant flows.

The approximate relationship between numbers entrained and flow rate does not accurately
depict the relationship between the flow rate and the number of organisms cropped by
entrainment. The latter relationship is complicated by the fact that the temperature change
across the condensers, AT, increases when plant flow rate is reduced below the design
condition (Figure 4). The increased AT may cause the cooling water temperature to exceed
the organisms' lethal limit. Beyond this point, additional decreases in the plant flow rate
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will result in further increases in the thermal mortality rate until it reaches 100% (Figure S5).

The influence of an increase in thermal mortality rate on the mortality rate due to all stresses
combined depends on the organisms' tolerance of physical and chemical stresses in the
absence of thermal stresses. If mortality due to physical and chemical stresses is 100%, the
thermal mortality rate has no influence on the total rate, and decreases in plant flow translate
directly into reductions in the numbers of organisms lost due to entrainment. However, if a
large fraction of the entrained organisms survive the physical and chemical stresses, the
combined mortality rate will increase when ATs reach the range over which thermal
mortality occurs. For fragile organisms, i.e., that small fraction that survives physical and
chemical stresses, the combined mortality rate also increases with AT but at a less dramatic
rate.

For fragile organisms, when plant flows are increased enough that ATs decrease and thermal
mortality diminishes, the number lost due to entrainment may decline or remain nearly
constant over a range of plant flows. After this range of flows, the number lost increases
with flow but at a lower rate determined by the magnitude of the mortality rate due to
nonthermal stresses. A similar pattern evolves for hardy organisms, i.e., those with a
relatively low mortality rate in response to nonthermal stresses. After the transitional range
of plant flows, the number lost resumes its pattem of increase but at a lower rate.

B.. Data to Estimate Entrainment Effects

The Long River Programs summarized in Section V-D are described in the annual reports
listed in Appendix V-1. Studies concerned with the impacts of entrainment have been
conducted periodically at the generating stations since 1972. The following sections
summarize the studies conducted at each plant.

Roseton

Sampling to estimate the numbers of organisms entrained has been conducted at the
Roseton Generating Station from 1974 to 1987. These studies focused on the seasonal and
diel abundance patterns associated with various fish species and life stages. Early
entrainment studies at Roseton also included macrozooplankton. Water quality, plant
operating conditions, and environmental conditions (i.e., tidal stage) were recorded with
each sample.

In addition to the routine entrainment abundance monitoring, a variety of other entrainment
studies have been conducted at Roseton Generating Station. These studies have included
estimates of survival and evaluation of mitigation measures and sampling gear and design.

Entrainment survival studies began at Roseton in 1975 and continued through 1980. Initial
studies included phytoplankton, zooplankton, and ichthyoplankton survival estimates. Later

studies focused on estimates of initial and latent survival of striped bass, white perch,
Atlantic tomcod, and herring.
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. Indian Point

Entrainment sampling began at Indian Point Generating Station in 1972 and, with the
exception of 1982, was continued until 1987. Annual reports describing the entrainment
studies conducted at Indian Point are listed in Appendix V-1. Entrainment abundance
studies were designed to quantify and identify the species and life stages entrained at each
unit. In the 1970s, entrainment sampling concentrated on selected species of
macrozooplankton and striped bass ichthyoplankton at both the intake and discharge
structures. During the 1980s, entrainment sampling at Indian Point focused on
ichthyoplankton entrainment. Annual entrainment programs have evaluated seasonal, diel,
and tidal abundance patterns as well as length frequency distributions of selected species.

! Special studies concerning entrainment mitigation, survival, and differences in sampling
gear and design have also been conducted at Indian Point. Survival studies have considered
initial and latent survival as well as the differences between thermal and mechanical
mortality. Survival studies conducted in 1988 examined mechanical mortality after the
installation of the dual and variable speed pumps at Units 2 and 3, respectively (EA 1989).

Studies have focused on selected species: striped bass, white perch, herrings, bay anchovy,
and Atlantic tomcod.

Bowline Point

' Entrainment sampling at Bowline Point Generating Station began in 1973 and continued
until 1987. Appendix V-1 lists the annual reports of each study. Initial studies included
phytoplankton and zooplankton sampling to define temporal variations in species and life-
stage composition. Subsequent studies focused on entrainment effects on striped bass,
white perch, Atlantic tomcod, and bay anchovy.

Data collected included abundance according to species and life stage, and length
frequencies for selected species. Special studies concerning the survival of fish larvae and
juveniles were also conducted on a regular basis at Bowline Point between 1975 and 1979,

These studies examined the thermal and mechanical components of entrainment mortality
and the length frequency distributions associated with species survival.

C.. Qualitative Description of Entrainment Effects

Entrainment sampling has been conducted at the Roseton, Indian Point, and Bowline power
plants for 14, 14, and 15 years, respectively. The number of taxa identified in these
sampling efforts at these stations is 52,34, and 37, respectively. However, for most of these
species the numbers caught were small. Tables 1,2,and 3 indicate that 95% of the catch at
the three stations was composed of six species (bay anchovy, blueback herring and alewife,
striped bass, white perch, and American shad). Based on the relative importance of species
to the ecosystem, their current or potential value as recreational or commercial resources,

‘ and their appearance in entrainment samples, certain species were selected by DEC for
analysis here.




TABLE |
. COMPOSITION OF ENTRAINMENT ABUNDANCE SAMPLES AT ROSETON GENERATING STATION, 1981-1987

7038 1631 5359 461

White perch 69.20 1426 9.5 370 180 3349
Striped bass 076 3696 1370 521 050 on
Cyprinidae 081 1704 158 3] ) 20
Tessellated darter 004 1899 : 125 504 oz 189
Morone spp. - 0.10 L3 049 2068 1.7
Unidentified 029 012 ) - 1674 115
American shad 0.01 081 1.00 216 L8 .061
Bay anchovy 002 <001 0t 358 002 07
Yellow perch <001 124 026 - o4 021
Atlaric tomeod <01 125 001 81 110 016
Rainbow smel 001 001 009 om - 0.05
Hogehoker 006 R 0.02 130 - 0.04
Cemrarchidae <01 007 004 004 - 002
American ee! - - - 293 - 001
Blucback herring -— -— —_— 212 0.0! 0.01
Furdulus p, 001 002 - 001 045 - 001
Banded killifish .01 <01 001 016 - 001
. Atlantic menhaden - - 001 012 - <01
Spocail shines - - <001 110 - <001
Percidae - 001 <0.0) -— 0.03 <001
Fourspine mickleback - <01 - 0 - <01
White sucker - 001 .01 - - <01
Brown bullhead - - <001 04l - <01
Silverside <001 - <01 - - 001
Pomoxis pp, - <001 <0 - - <001
White carfish - - .01 008 - <001
Alewife - - - 012 - <01
Summer Bounder - - - 008 - @0l
Redbreast sunfish - <001 <001 - - <01
Threespine stickleback - - - 003 - <0.01
Endalus spp. <01 - - - - <01
Trou-perch - - <001 - - <01
Largemouth bass - - <01 - - <01
Creek chubsucker - - - 004 - <0
Adlaruic ncodlefish - <01 - - - <001
Northern pipefish - - - 00 - 20!

(a)Inctudes all life stages and individuals,

. Note: Clupeidae inchudes both herring and alewife. Some individuals identified only to family or genus.




COMPOSITION OF ENTRAINMENT ABUNDANCE SAMPLES AT BOWLINE POINT GENERAT|

TABLE 2

1987

ING STATION, 1981-

Bay anchovy
Clupcidac
Striped bass
White perch
Morone spp.

Unidentified
American shad
Centrarchidae
Hogchoker
Silverside
Northern pipefish
Cyprinidac
Weakfish
Atlantic tomeod
Percidae
American ec!
Eantem mudminnow
Fundulus spp.
Gizzard shad
Rainbow smeit
Rough silverside
Intand sitverside
Atlanic silverside
Tessellated darter
Yellow perch
Blucfish

0.06

2.2

1.46

Fourspine stickieback -~

Windowpane
Winter flounder

3131

3766

ors

25.24

0.11

019

0.04

0.04

0.02

028

87.92
6.93
266
1.0
028
08!
0.0?7

00!

<0.01
<01
<001
<0.01

<0.01

<.01
001
<0.01
001
<001
003
001

<€0.0!

0.16
10.27

(A1)

0.0?

045

033
024

0.09

002
002

007

0.10

158
348
0.03
0.03
0.02
009
007
002

002

44.9¢

53.26

1.53

184
oo
0,02
0.02
0.02

.01
<0.0!
<001
<0.0}

<0.0t

<0.0%
001
<0.01

001

.01
.01
<00l
0.02
0.14
Q.01

<0.01

Note: Clupeidac includes both herring and alewife. Some individuals Weruified only to family or genus.

(3)Includes all life stages and individuals.
All species and life stages were not identified for all years,




TABLE 3

COMPOSITION OF ENTRAINMENT ABUNDANCE SAMPLES AT INDIAN POINT GENERATING STATION, 1983-1987

Adantic tomcod

Tessciiazed danes
Cyprinidae

Yeliow perch
* Common carp

Atbartic mechaden

ed

Winter loundey
Bandod killifish
Rough silvarside

White sucker
Fourspinc stickichack
Windowpane
Athansic moodicfish

0.09

0.12

033

0.30

<0.01

0.0l

<0.01

003

0.0l

<0.01

<001

<0.0!
0.0l
0.0}

001

<001

<001

5.2

A, ]

200

LX)

[ AT}

0.18

001

<001

464

3.02

“oa2

037
0.06

0,07

0.10
003

003

<001

001

16.15
H.09
764
003
095

065

016
0.1t
0.4
0.2
a.lo
008
0.03

0.03

0.02
0.02
002
0.02
001

001

L]

<00l
<001
<001
<0.01

<0.01

<001
<00]
<001
<00l

<001

€01

407
kX
0.06
001
09
2583
594
3604
o

0.06

0.2

034
21

i

002
00t

0.0t

002

004
0.02

0.0

0.04
033
[J3]
.14
1163
<01

Q.01

00!
0.7
<0.01

003

0.06

<01

ool

<0t

<««.0l

<0

sn
274
130
o4
060
024
0.54

013

Q.20
Q.16
o0os
0.0
0.03
0.16
0.03
0.08
0.04
0.0t
0.02
002
001
001
<001
<«.0l
<0.01
.01
<001
Q01
<€0.01
<001
.0
<00l

EY

<0.0!




Table 3 continued

POST YOLK-

SACLARVAE ~ JUVENILE ”Nm © TOTAL ()

LU % B % % % .
Seaboard goby - — - 0.02 - <0.01
Labridae <0.01 - - - - <0.01
Searobin - - <0.01 - - <0.01
Bluefish — - - 0.02 - <0.01
Halfbeak —_ - <0.01 - —_— <0.01
Butterfish - - <0.01 0.04 - <0.01
Smallmouth flounder - - <0.01 0.0} - <0.01
Conger et - - <0.0t 0.01 - <0.01
Spottail shiner - - - 0.03 —_— <0.01
Northem puffer - - — 0.01 —_ <0.01
Brown bullhead - - - 0.01 - <0.01
Smalimouth flounder - - - 0.02 - <0.01




Figures 6, 7, 8 and 9 show the time of occurrence and relative magnitude of entrainment
losses for these selected species at Roseton, Indian Point, and Bowline Point.

D. Quantitative Description of Entrainment Effects

Entrainment conditional mortality rate is the probability of fish dying from passage
through the cooling water system of a power plant. It is expressed as the fractional
reduction in the number of fish in the Hudson River at the end of the first year of life. If
there are no density-dependent mechanisms operating, the conditional mortality rate will
carry through proportionally to later life stages. If, on the other hand, the survival rate
- increases for individuals remaining in that cohort, the reduction in the size of the cohort at
some later life stage will be less than the estimated conditional mortality rate. Thus, the
impact of entrainment on a population depends on the nature (density-dependent/ density-
independent) and timing (relative to the conditional mortality) of natural mortality factors.

Two different approaches are available for estimating conditional mortality rates. The first,
the Empirical Transport Model (ETM), uses river sampling to determine the portion of the
river population entrained at a given power plant. The ETM formulation is based on the
spatial and temporal distributions of the organisms; it does not require estimates of the
absolute number of organisms in the river or the numbers entrained. Hence, it does not
require sampling within the plant to estimate the numbers entrained, but it does require
estimates of the ratio or fraction of organisms in the river that are likely to be entrained (i.e.,
are exposed) and the fraction of the organisms that does not survive plant passage.

The other approach to estimating conditional mortality due to entrainment uses direct
estimates of the numbers entrained coupled with estimates of the standing crop of
organisms in the river and the fraction of entrained organisms killed by plant passage to
estimate the conditional entrainment mortality rate (CEMR). The number of organisms
entrained is based on sampling of the cooling water in the discharge canal or pipe. As
discussed above, mortality due to exposure to elevated temperatures is typically considered
separately from that due to mechanical, pressure, and chemical stresses. A full description
of the two modeling approaches, along with the equations used to compute the thermal
component of plant mortality are presented in Appendix VI-1-B.
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Figure 7. Time of occurrence and relative magnitude of entrainment losses
of select species at Bowline Point, Roseton, and Indian Point as

related to water withdrawal (1981-1987).




RELATIVE MAGNITUDE OF ENTRAINMENT LOSS

ATLANTIC TOMCOD

| g
}'-. _.|I| i H ;
i 5 i f B
3 g % = e ]
% I 5 :5-‘;! il
i & I &
19~dan 01-Mar 12-Apr 24May osud |
09-Feb 22-Mar 03-May T4-hun
BAY ANCHOVY
" noa

CALENDAR DATE

|| INDIANPT, Daowuus
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Introduction

. Background

The Draft Environmental Impact Statement (DEIS) for the operation of Bowline Point,
Indian Point and Roseton power plants includes the estimation of the fractional reduction in
young-of-year fish populations due to entrainment and the distribution of effects through time.
Sampling programs that began in the mid-1970s as part of the Hudson River Monitoring
Program (HRMP), provide measurements on both the abundance of fish populations at various
times and in various life stages in the Hudson River estuary and the numbers of fish entrained
and killed by the plants. Modeling is used to estimate conditional entrainment mortality rates
and to assess the potential effectiveness of alternative mitigation scenarios such as planned
outages. For the DEIS, estimates of the conditional entrainment mortality rates (CMR), the
fractions of young-of-year populations that would die from entrainment-related causes if no other
! causes of mortality operated, were made for American shad (4losa sapidissima), Atlantic tomcod
| (Microgadus tomcod), bay anchovy (Anchoa mitchilli), striped bass (Morone saxatilis), white
perch (Morone americana), spottail shiner (Notropis hudsonius), and "river herring" over the
period 1974 through 1995. The river herring designation includes both alewife (Alosa
pseudoharengus) and blueback herring (4losa aestivalis) due to difficulties in distinguishing the
larvae of these two species.

The CMRs for the seven fish employed two estimation methods—the Empirical
Transport Model (ETM) and the Conditional Entrainment Mortality Rate (CEMR) model. Each
method has specific data requirements that can limit its application to particular years, taxa and
' power plants. The ETM was originally developed for use with data on river-wide distribution
patterns of ichthyoplankton. Numbers entrained are estimated from larval densities and power
plant flows. The Type I ETM model was developed for use with field data that identify fish life
stages but not ages. '

Boreman et al. (1978, 1981) and Boreman and Goodyear (1988) describe model
development, assumptions, and previous applications. The ETM (Boreman and Goodyear, 1988)
is based on the assumptions that

(1) the data used to establish the spatial and temporal distributions of organisms
are accurate, (2) organisms redistribute instantaneously among regions of the
water body between life stages, but do not move among regions within each life
stage, (3) power plant effects on organisms do not alter their overall pattern of
distribution within the water body, (4) organism distribution parameters are
estimated from field measurements of the entire standing crop of each entrainable
life stage, and (5) natural mortality of a given life stage is uniform within the
modeled system .

, The ETM method can be applied to all years of the Longitudinal River Survey (LRS) that allow
estimates of river-wide distribution patterns of ichthyoplankton.




The CEMR model was developed later as part of the Outage Evaluation Program, a
multi-year program begun in 1982 that was sponsored by the Hudson River Utilities and
conducted in cooperation with the New York State Department of Environmental Conservation.
The CEMR method was developed to take advantage of direct samples of the entrained
ichthyoplankton that were available from programs conducted at the three power plants in 1981
and from 1983 through 1987—the only years the CEMR method could be applied to, to estimate
conditional entrainment mortality rates.

Because the CEMR method relies on the most direct source of data for estimating
mortality (direct counts of entrained organisms), it is the preferred method for estimating
conditional mortality rates—the ETM method is used for years when entrainment data are not
available. To produce a consistent time-series of conditional mortality rates based on direct
entrainment counts when available and ETM estimates otherwise, the ETM was modified to have
an algebraic structure similar to the CEMR model and calibrated against the CEMR model. The
calibration was performed using data from 1981 through 1987 (which support both CEMR and
ETM estimates) for American shad, river herring, striped bass, white perch, and bay anchovy at
four plants (Bowline Point, Indian Point, Roseton and Danskammer). In addition, a calibration '
was performed for river herring and white perch at the Albany Steam Station using entrainment
data from 1983. '

Characterization for Historical Conditions

For the purpose of characterizing historical power plant effects, year-specific estimates of
CMR (note that CMR refers to the rate and CEMR refers to the model) are needed because what
happened in each year is of interest. Each year-specific estimate should be as accurate as
possible given the type and amount of data collected for that year—using CEMR (which is based
on direct counts of entrained ichthyoplankton) for 1981 through 1987 when entrainment
abundance data were collected, and ETM for the remaining years. Because the CEMR method
relies on the most direct source of data for estimating mortality (direct counts of entrained
organisms), it is the preferred for estimating conditional mortality.

As discussed previously, the ETM was modified and calibrated against the CEMR model
to produce a consistent time-series of CMR estimates (including both CEMR-based and ETM-
based estimates). The modified ETM model represents the weekly conditional survival fraction
as a product of daily conditional survival fractions, just as the CEMR model does. Thisis a
departure from the original ETM, which represents the weekly conditional survival fraction in
terms of an exponential decay function with a weekly time step.

To further increase the degree of consistency between the CEMR-based and modified
ETM-based CMR estimates, the modified ETM was also calibrated to the CEMR model. The
purpose of the calibration was to identify W-ratio values (the quotient of average intake density
of a taxon over the average regional density) which could not be directly estimated from field
data, for the ETM that make the ETM-based estimates, on average, equal to the corresponding
CEMR-based estimates of CMR.




Unsampled Areas

Along with the availability of direct counts of entrained ichthyoplankton, the portion of
the Hudson River that is subject to sampling in each year also affects CMR estimates for the
historical period. The LRS is the source of data for river-wide abundance estimates used in
CEMR and for river-wide distribution pattern estimates used in ETM. Itis a major element of
the HRMP, which also includes the Fall Shoals Survey (FSS) and Beach Seine Survey (BSS).
The HRMP uses a stratified random sampling design to allocate samples to locations in the
Hudson River. For the HRMP, the Hudson River is divided into 13 regions (numbered 0 to 12
from the mouth to Albany) and 5 habitat strata (channel, bottom, shoal, shore and beach). The
LRS and FSS sample three of these habitat strata (channel, bottom and shoal), whereas the BSS
samples two (shore and beach).

In addition to the defined regions and habitat strata, Region 12 was split into two sub-
regions, the area from River Mile (RM) 125 to RM 140 and the area from RM 140 to RM 152,
because the northern portion was not sampled by the LRS in all years of the program. All
together, the 14 regions/subregions and 5 strata of the HRMP define 70 statistical strata, covering
the entire area of interest from the Battery to the Troy Lock.

Although the majority of the volume of the Hudson River has been subject to sampling
by the LRS, not all statistical strata have been sampled in all years. Twenty-seven (27) of the 70
statistical strata were sampled in all years. Thirty-seven (37) of the statistical strata, including all
beach areas, shore zones and some shoals, have not been sampled by the LRS, although the
volume associated with some of these strata is small in comparison to the volume of sampled
strata. Six (6) of the statistical strata, including Region 0 and the northern portion of Region 12,
have been sampled in recent years but were not sampled in earlier years. Table X-1 summarizes
the unsampled strata for the LRS.

The presence of unsampled areas in the historical database can introduce biases into
estimates of abundances and distribution patterns used in estimates of CMR. For example,
excluding the northern- and/or southern-most portions of the River from distribution pattern
estimates (e.g., as used in ETM) could cause estimates of the fraction of the population
inhabiting the middle regions of the River to be biased high if fish inhabited that area of the
River. If this occurred, the ETM would produce over-estimates of CMR. Similarly, excluding

any area inhabited by a fish taxon and life stage of interest would cause CEMR to over-estimate
CMR.

An approach to reducing this type of bias is to use data from sampled areas in each year
to predict the densities in adjacent unsampled areas. The resulting data set would be complete
for each year—using either an actual density estimate or a predicted density for each of the 70
statistical strata. This method could be viewed as an extension of the method used to predict
densities in unsampled shoal, shore zone, and beach areas.

In 1986 and 1987, the Utilities conducted special studies in traditionally unsampled
shoals, shore zone, and beach areas in the Poughkeepsie, Catskills, and Tappan Zee regions.
Data from these studies were used to develop adjustment factors used to predict densities in
unsampled areas based on densities in adjacent sampled areas (Coastal 1991a and b). Analyses
similar to those conducted with data from the 1986 and 1987 unsampled areas studies were




applied to data collected in areas that were unsampled in some, but not all, years. In 1987, the
LRS was expanded to sample the northern portion of Region 12, which was not sampled in
previous years. In 1988, the LRS was expanded further to include sampling of Region 0, which
was not sampled in earlier years. Data from these later years have been used to develop
prediction equations that could be applied to data from the earlier years. For example, data
collected after 1986 in the northern portion of Region 12 (coupled with data collected in the
southem portion of Region 12 in those years) provide a basis for predicting densities in the
northern portion of Region 12 (based on observed densities in the southern portion of Region 12)
in years when the northern portion was not sampled. For each year, the entire volume of Region
12 is then used in estimating river-wide abundances for CEMR, and distribution patterns for
ETM. These adjusted estimates are used for analyses based on Regions 0 through 12 and for
analyses based on Regions 1 through 12 only.

Annual data sets of ichthyoplankton densities that were standardized using this type of
approach are now used as input to abundance indices and for assessments of conditional
mortality rates using either ETM or CEMR. The standardized annual data sets used for these
analyses provide a high level of consistency between ETM and CEMR.

Changing Environmental Conditions

The approach discussed above to account for fish inhabiting unsampled areas assumes
that the relationship between densities in the unsampled area and the adjacent sampled area is
stationary over time. For example, ichthyoplankton densities in Region 1 could be used to
predict densities in Region O for years prior to 1988 (based on the relationship between densities
in Regions 1 and 0 during the years 1988 through 1995). This approach would produce a
consistent time-series of CMR estimates (for the entire historical period) if the relationship
between densities in Region 1 and Region 0 did not change from the earlier years of the
historical period (1974 through 1987) to the later years (1988 through 1995). However, as
discussed below, water quality data collected by the HRMP suggest that a change in
environmental conditions occurred in the late 1980s that may have affected the relationship
between densities in Region 0 and Region 1.

Due to this uncertainty about environmental change, two sets of CMR estimates are
computed for the years prior to 1988. One set includes predicted Region 0 densities (to reduce
bias associated with omitting a portion of the river wide fish population from CMR calculations),
and one set includes only Regions 1 through 12 (to avoid possible biases due to any change that
may have occurred in the relationship between Region 1 and Region 0 densities).

Assessment of Future Effects of Power Plant Operations

For the purposes of assessing the likely future effects of power plants under alternative
plant operating scenarios, CMR estimates that reflect representative future conditions (i.e.,
conditions like ichthyoplankton distribution patterns that would affect entrainment) are desirable.
Although it is not possible to accurately predict future distribution patterns of ichthyoplankton,
and the approach presented here is to select historical years that span a range of conditions that
might be expected in the future.
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It can be argued that recent conditions (e.g., 1991 through 1995) better reflect future
’ conditions than do past conditions (e.g., 1981 through 1987, or pre-1981). This argument is
supported by improvements in water quality in the lower Hudson River that occurred in 1991,
and may have affected distribution patterns of some species and life stages. These water quality
improvements appear to be due to upgraded wastewater treatment facilities in the lower Hudson
River. The North River wastewater treatment plant (WWTP) achieved full secondary treatment
in 1991.

Due to changing environmental conditions in the Hudson River and the inclusion of
Region 0 in LRS sampling since 1991, CMR estimates from these later years are used to assess
the likely future effects of alternative plant operating scenarios.

Approach for Estimating CMR

Tables X-2a and b summarize the methods for estimating CMR for all years of the
historical period. Estimates for all years were used to characterize the effects of power plants
during the historical period (1974 through 1995). One set of CMR estimates included 13
regions. The other set included 12 regions (Regions 1 through 12) for the period 1974 to 1987.
For both of these sets of CMR estimates, the ETM model was re-calibrated to the CEMR model
using both 12-region and 13-region analyses.

CMR estimates for 1991 through 1995 were used to assess the likely effects of future
plant operations. These CMR estimates are based on actual field data for all 13 regions.

Structure of this Report

. The remaining sections of this report describe the models, the modifications that were made to
the algebraic structure of ETM, the calibration of the modified ETM, the derivation of additional
constituent parameters, descriptions of the sources of data for ETM and CEMR, and modeling
results. Except where otherwise noted, the equations are specific to power plant, year, and taxon.
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Modeling Methods: Comparison of ETM and CEMR
Empirical Transport Model (ETM)

In ETM, the total entrainment mortality () is calculated as
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total conditional entrainment mortality rate; and

week 1,2, 3, ..., S of the spawning period (subscript s will also
denote cohorts bomn in those weeks);

age0, 1, 2, ..., J of entrainable individuals in weeks;
lifestage 1, 2,3, ..., L;
riverregion1,2,3, ..., K;
S
proportion of spawning that occurred in week s ,sothat > p.=1;
s=/
average proportion of river-wide abundance of life stage /
individuals during week s +J that are in region k, with

K
> Dyvjui=1 for each week, cohort and life-stage;
k=1

instantaneous entrainment mortality rate constant for life stage /
individuals during week s + j in region & (units of per day);
proportion of week s + j that individuals of cohort s spend in life
stage /; and

duration in days of week s +j (i.e., t = 7).

This formulation differs slightly from the formulation presented by Boreman and
Goodyear (1988) because it allows for cohort-specific life-stage durations (C.,:) and week-
specific distribution patterns ( D,, ;) with w=s + J.

The instantaneous entrainment mortality rate constant is defined as

Esijti=Psjy f;+j,k[ Wijui/ Vi (2)

P3+j,k =
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rate of water withdrawal from region k in week s + J (units of
m’ d");

fraction of life-stgge I individuals in region & during week s + j
entering the intake that eventually are killed by plant passage;

ratio of the average intake density to average regional density of
life-stage / individuals during week s + J inregion k; and




Ve = volume of region & (units of m®).

In the application of this model to Hudson River data, the region-specific subscripts (k) on the
terms f. .., and W,,;,, are dropped because the data do not support region-specific estimates
of these parameters. Also, average values for W s+j.a1 » rather than week-specific values, are
used, and so the week-specific subscript (s+/) is dropped.

This formulation of the ETM also can be written in term terms of calendar week (w)
instead of age (j) as
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withw=s+j.
Conditional Entrainment Mortality Rate Model (CEMR)

The CEMR model was patterned after the ETM, but was developed to use direct
estimates of the number of ichthyoplankton entrained available from discharge sampling at the
power plants. The CEMR model is a discrete-time mode] with a daily time step and does not
account for any variability in cohort abundance within a day. The parameters s, S and J have the
same meaning as in ETM except that they are defined in terms of days rather than weeks. For
each day, two underlying parameters are defined: the river wide abundance of the cohort, and the

number of individuals in the cohort that die from entrainment. The general formulation of the
CEMR model is

m,=1-§x, [H[ n( ;‘—) ” @)

where Nygs = the river-wide abundance of cohort s on day d;
Xas = the number of individuals in cohort s that are killed by entrainment
during day d; and
Sdas1 = the proportion of day d that individuals of cohort s spend in life-

stage I ( 3°64,, =1 for each day of entrainment vulnerability for
[
cohort s).

The daily conditional mortality rate due to entrainment for cohort s (CMR,,) is the
fractional reduction in the abundance of the cohort due to the presence of entrainment (note that
CEMR refers to the CEMR model, CMR denotes an estimate of the conditional mortality rate).
The daily conditional mortality rate is defined as CMR4;= X4,/ N4, , and the daily conditional
survival rate (CSR,,) is (1 - CMR,,). These expressions are based on the assumption that the
number of individuals that are killed by entrainment in any day does not affect the number that
die from natural mortality. The number that die from natural causes in a day, however, can affect
the number that die from entrainment without violating this assumption.
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Due to data limitations, an additional assumption and an adjustment factor are required in
order to estimate CMR,,. Cohort-specific data on river-wide abundance and on the number killed
. by entrainment are not available. Therefore, data that are life-stage specific (but aggregated over
all cohorts that are in the same life stage) are used as a surrogate for cohort-specific data. The
assumption is made that the daily conditional mortality rate for individuals in cohort s and life-
stage / on day d is the same as the daily conditional mortality rate for the entire population of
life-stage / individuals on day d. The daily conditional mortality rate for life-stage / individuals

on day d is defined as
S S
CMR:1=Y.Xas1/ 2 Nast (5)
where N,,, = the river-wide abundance of cohort s individuals that are in life-
stage / on day d; and
Xast = the number of individuals in cohort s that are in life-stage / and are

killed by entrainment during day d.
The number of individuals killed ( Xas1 ) is defined as the product of two terms,

Xasi=NEa: [ 4 (6)
where NE,, = the number of individuals in life-stage / that are entrained on day d; and
fa = the fraction of life-stage / individuals entering the intake on day d that

eventually are killed by plant passage.
. Therefore, CSR,, is defined for estimation as

L
CSR4,=I:I( CSRu; ) % 7
where CSRu'—‘I-( NEat Ju )
Na

The ratio of the number entrained to the river-wide abundance is estimated using field
data collected by two different gear types: ichthyoplankton trawls in the river and pump samplers
in the power plant discharge canals. Therefore, an adjustment factor is needed to correct for the
difference in gear efficiencies. The adjustment factor is termed the relative probability of capture
(RPCq, ), and it includes the quotient of ichthyoplankton trawl gear efficiency (g,4,) over pump
gear efficiency (g,,,) for larvae of life-stage/on day d. As discussed below, RPC,, also
implicitly includes a term for changes in density due to destruction of larvae (preventing

. identification to taxa of interest) during collection by either gear and by transit through the plant.

When the RpC,, factor is explicitly included in the formula-for the daily conditional
survival rate, the rate can be rewritten as '

NE; |
CSRu:]‘( dﬁ,f“ RPCy, ) 3
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where N’y Na:q,,,, the measured river-wide abundance of life-stage / individuals

on day d not adjusted for ichthyoplankton trawl gear efficiency;

NE, = NE4194,4,, the measured number of life-stage / individuals entrained on
day d not adjusted for pump gear efficiency; and

RPCy4 = 9141/ G4, the ratio of the gear efficiencies for larvae of life-stage /on
day d.

Relative probability of capture estimates are taxon, life-stage, and length specific.
Therefore, for each day d, RpC,, is assigned a value, RPC,. , where RPC,.

is the relative probability of capture for life-stage / individuals in length class ¢ and the mean of
life-stage / individuals on day d is within length-class c.

With these two modifications to address data limitations, the full CEMR model as applied
in the DEIS is

K s+J L ' Sdst
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The RPC,. factors for striped bass and white perch yolk-sac larvae (YSL) and post yolk-
sac larvae (PYSL) are taken from an earlier field study at Indian Point (Coastal, 1991a). The
RPC factors for PYSL bay anchovy were computed using data from a 1988 RPC study at Indian
Point and the methods described in Coastal (1991a). In the field studies, it was not possible to
separate the effects of relative gear efficiencies and changes in observable ichthyoplankton
density due to larval destruction within the gears or cooling system. Therefore the estimated
RPC;. factor adjusts for the combination of these effects. When applying the RpC,. factor
values in the calculation of the CEMR model estimates, distinguishing between these effects Is
not necessary because the larval counts are affected by, and need to be adjusted for, all of the
effects present when the RPC,, values are estimated.

For the remaining life stages of bay anchovy, striped bass and white perch, and for all
stages of American shad and river herring, an RPC4; value of 1.0 is used. No estimates are
available for the eggs or juveniles of American shad, striped bass, or white perch, nor for any
stages of river herring, Atlantic tomcod, or spottail shiner. American shad estimates for yolk-sac
larvae and post yolk-sac larvae are available from the field study, but because the relationship
between the RPC,, estimates and the length of the larvae could not be explained in terms of
factors thought to affect relative probability of capture (e.g., gear avoidance and extrusion), an
RPCy,; value of 1.0 is used in the present CEMR calculations for all lengths of these stages of
American shad larvae. For each taxon, life-stage and length, the value for RPC4, , derived for
Indian Point, is applied for all plants.

Model Comparison
Although the CEMR model is based on a discrete one-day time step, the daily conditional

mortality rate can be interpreted in terms of a continuous-time model (within each day) with
competing sources of mortality. The continuous-time model is based on the assumption that
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during any day both natural and entrainment mortality act on the individuals at risk. The
reduction in the number of individuals at any time during the day reduces the number that can be

. entrained subsequently during the day. The ETM is also based on this type of continuous-time
model for mortality. Under this assumption, the number of individuals entrained ( X',,)canbe
represented as

E d - + -
M —_— s 1 - (Eds *+ Mds ) 1 O
X 4s Nd.hr=0..l‘ Eq + M. [ € ] ( )
where N, 4.0,=  the river-wide abundance of cohort s at the beginning of day 4;

Ess = the mean instantaneous entrainment mortality rate (per day) for individuals
of cohort s on day 4; and

Ms = the mean instantaneous natural mortality rate (per day) for individuals of
cohort s on day d.

Equation (10) is the Baranov catch equation (Ricker, 1975) for single age groups as applied to
entrainment mortality.

The daily river-wide abundance as used in CEMR can be interpreted as being the average
niver-wide abundance over dayd (n°,,) and represented as

/
N.d_, = Nd.lxr=0,: I e-( Eds * Mg )t dt
0
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In this case, the daily conditional mortality rate as computed for CEMR could be interpreted as
CMR 4:= X 4;/ N'4,= E4, and would be equal to the instantaneous entrainment mortality rate
rather than the fraction of the abundance lost to entrainment over a discrete time interval. If the
assumptions of this continuous-time model are satisfied, the conditional survival rate (asa
fraction) would be computed as CSR";,=exp (-X.ds / N‘ds) rather than CSR,,=1- X4,/ Nu, .

These two formulations produce very similar values when the daily conditional mortality
rate is small, although the discrete-time formulation of the daily conditional survival rate (in
CEMR) always produces lower values of conditional survival than the corresponding
continuous-time formulation (in ETM), and hence produces higher conditional mortality rates.
For example, with a daily conditional mortality rate of 0.01, the daily conditional survival rate
for the discrete-time model is 1 - 0.01000 = 0.99000 compared to exp (-0.01000) = 0.99005 for
the continuous-time model (F igure X-1). If a cohort were exposed to a daily conditional survival
rate of 0.01 for 60 days, the overall conditional survival rate would be (0.99000)® = 0.547 for the
discrete-time model and (0.99005)% = 0.549 for the continuous-time model (Figure X-2).
Average daily conditional mortality rate estimates ( X,/ N,,) computed separately for each
taxon (American shad, river herring, striped bass, and white perch), life stage (egg, yolk-sac
larvae, post yolk-sac larvae, and Juvenile), and power plant (Bowline Point, Indian Point and
Roseton) over all days of entrainment vulnerability for 1981 and for 1983 through 1987 are less

. than 0.01 with one exception. The average estimate for striped bass post yolk-sac larvae at
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Indian Point was 0.022. For values from close to 0 up to 0.022, the discrete-time and
continuous-time models produce nearly equal conditional survival rate estimates (Figures X-1
and X-2).

General Model of Conditional Entrainment Mortality Rate

The Type I ETM and CEMR model can be viewed as special cases of a general model.
For comparison, the ETM convention of weekly cohorts is adopted. The annual conditional
mortality rate is represented as a weighted average of cohort-specific conditional mortality rates
(mr ). Accordingly, the weighting factor for the weighted average is R, the proportion of the

total spawn that occurred in week s, so that

S
mT=ZR: mrs. (12)
s=/
Each cohort-specific conditional mortality rate is equal to one minus a product of weekly
conditional survival rates:

s+J

me=1'HCSst- (13)

weg

Each weekly conditional survival rate depends on the fraction of the week spent in each life-
stage, as represented by the general formula

L, dze wad sl
CSRuw=] ] ( CSRucns ) (14)
I=1
where CSRacwy = the average daily conditional survival rate for life-stage I
* individuals in week w;
dew = day d within week w; and
> S = 7 Cwsi (from equation 1).
dew
The general model for overall conditional mortality rate can then be represented as
. u 2 Susi
—_— dew
m=1-2R| 1 TT(CSReews ) : (15)
) w=s 1=1

The ETM and CEMR models differ in the way that the weekly conditional survival rate is
estimated. In ETM (equation 3), the weekly conditional survival rate for individuals from cohort
s for the portion of the week spent in life-stage / is defined as a weighted average of region-
specific, weekly conditional survival rates:
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In the CEMR model (equation 4), the weekly conditional survival rate for individuals from
cohort s, for the portion of the week spent in life-stage /, is defined in terms of the product of
daily conditional survival rates:

2 Sast 52
— dew X 5
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Equations (16) and (17) estimate the same parameter of the general model (equation 15)
in different ways. In the ETM, weekly conditional survival rates are estimated from data on the
river-wide distribution patter of fish larvae. In CEMR, they are estimated from direct samples
of entrained larvae. The difference in equations (16) and (17), therefore, captures the major
difference between the ETM and the CEMR approaches to estimating CMR.

Modified ETM

In order to produce conditional mortality rate estimates based on ETM that are consistent
with CEMR-based estimates, the algebraic structure of ETM is modified to be more like the
algebraic structure of the CEMR model. The modification was made to the definition of the
weekly conditional survival rate. The modified definition of the weekly conditional survival rate
for individuals from cohort s, for the portion of the week spent in life-stage [ is

—_ dzew5d51 Pur  [ur W Sast
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dew & Vl
and the resulting modified ETM is
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The modified ETM retains the major features of ETM. The fraction entrained is still
defined in terms of a weighted average of region-specific ratios of (1) the volume of cooling
water withdrawn from a region to (2) the volume of the region. The weighting factor for each
region is the proportion of the river-wide abundance that is in the region. Like the CEMR model,
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the modified ETM does not adjust the daily fraction entrained for continuous reduction of
abundance due to entrainment within the day. The modified ETM and the CEMR models are
similar in both algebraic structure and component parameters (Table X-3).

Calibration of Modified ETM

The modified ETM is calibrated using intermediate calculations from the CEMR model
and available data from 1981 through 1987 (no data were available for Danskammer in 1981 nor
for Indian Point in 1982). The calibration is accomplished by estimating W 1 (W-ratio) from

the conditional survival rates as defined for the two models. Precise estimates of the W-ratio
have always been problematic, therefore this term is chosen for calibration.

Based on the approximate equality of the conditional survival rate terms ( CsR dews) used
in the two models (equations 17 and 18),

X X w w Ww
I- —f&i =1-[ 3 D Pt T l ) (20)
Naew. k=t Vi
from which .
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Since the W-ratios are not affected by the through-plant mortality rate, equation (21) was
simplified by setting the through-plant mortality rate ( f wt) €qual to 1 in both the CEMR and

ETM formulations of CSR,..,- Plant-specific, weekly W-ratios were then estimated as

dzﬁs;, B P Y
A - Y 2
Wi ST RPC4 glo u, (22)
dew

where hats denote estimates.

W-ratios averaged over all years were computed in two steps. First, average W-ratios
were computed by year (y) as weighted averages of the arc-tangent transformed week-specific
estimates with weights being relative measures of exposure to entrainment:

W, = arctan [zm(w) [ gé:éw H[E ( gﬁ,éw J] . (23)

Then overall average W-ratios () were computed as simple averages of the year-specific
averages:

oo 1 . )
Wi=— XW, (24)

ny y

where p, is the number of years with year-specific averages.

13




—

Parameters and Data
. Parameters Addressed

This section addresses methods and data used to estimate model parameters listed in
Table X-3. Table X-4 presents definitions, and identifies the equations using the Table X-3
parameters. The parameters and data can be roughly divided into two groups--those that are
based on facilities and data collected on plant operation and those that are based on data collected
on fish populations.

Plant Operation Parameters and Data

For both the CEMR model and the ETM models the plant operations data sets originally
constructed for the June 1993 DEIS were used for years covered by that version of the DEIS
(1974 to 1991). For the year’s 1992 through 1995 data were acquired from a variety of sources.
The plant operation data sets are described on a per-facility basis later in this in section.

The CEMR model requires daily flow rates, intake and discharge temperatures, and
transit time (exposure duration) for each power plant. The ETM, like the CEMR model, requires
| flow rates (weekly rather than daily), intake and discharge temperatures, and exposure duration
from each facility. The same plant operation data sets were used for the CEMR and ETM
estimates for the Bowline Point, Danskammer, Indian Point and Roseton power plants for the
years with entrainment sampling.

Fish Population Parameters and Data

. - For each species addressed, ETM requires estimates of relative regional abundance by life
stage, relative cohort size, life stage duration, combined thermal and mechanical mortality rates,
and relative density in withdrawn water relative to the overall region. CEMR requires estimates
of the densities of entrained organisms by life stage, mechanical and thermal mortality rates, life
stage durations, and daily river-wide abundances.

Ve— Table X-6 presents the volumes of the river segments as obtained from the utilities'
year class reports.

L and J—The life stage at any age (/, with a maximum of L) and the maximum age at
which a fish species could be entrained (/) were obtained or estimated using published data on
life stage duration and growth.

The duration in days of each life stage was based on (1) values from Boreman et al.
(1982), (2) equations predicting duration as a function of water temperature, or (3) a review of
the literature to estimate the age at which Juveniles became too large to entrain (Table X-N.

Life stage duration was predicted from water temperature (HRU, 1988d) for the egg and
: YSL life stages for American shad and striped bass and for the egg stage of white perch. For
- American shad, an exponential model was fit to data from Table 20 in Boreman (1983). The
resulting equations are

Le=exp(4.118164) x exp(-0.127013 x Te) and
. Ly =exp(3.006309) x exp(-0.088367x Ty )
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where
LeandLy= duration in days of the egg (E) and YSL (¥) life stages; and

Trand Ty= rnver-wide water temperature, averaged over regions and strata
weighted by the estimated abundance of egg (E) or YSL (¥).

If temperatures were outside the range of the experimental data (< 12EC for egg and YSL, >

27EC for egg, and > 17EC for YSL), then T or Ty was set equal to the nearest experimental
value.

For striped bass, the following equations from Boreman (1983) were used:
Le=10.77xexp(-0.0934x 7;) and

Ly=14.95-(0.453xTy).

For white perch YSL, the following equation from Boreman (1981) was used:
Le =exp(2.635925) x exp(-0.105852x 7).

If temperatures were outside the range of the experimental data (< 11.1EC or > 25EC), then T,
was set equal to the nearest experimental value.

For Atlantic tomcod and bay anchovy, all life stage durations were taken from Boreman
et al. (1982). For spottail shiner, only the maximum age of entrainable juveniles was needed.
This was estimated as the difference between age at maximum entrainable size and age at
metamorphdsis from PYSL to juvenile.

The age of spottail shiner at metamorphosis from PYSL to juvenile was not available in
the literature. The largest larval size reported was 14.25 mm (Scott and Crossman, 1973), and
the smallest juvenile reported in several years of sampling at a mid-western lake (McCann, 1959)
was 13 mm. Length at metamorphosis was therefore assumed to be 14 mm. Length-at-age data
were available only for emerald shiner—a linear regression on the emerald shiner data predicted
age at 14 mm to be 22.6 days (p # 0.004).

Spottail shiners were not measured during entrainment sampling, so a conservative
estimate of 60 mm (the maximum over all species for which length data were available) was used
as the estimate of the maximum entrainable length. Spottail shiner juveniles reached 60 mm in
length 3 to 4 months (90-120 days) after spawning (McCann, 1959), and the average of 105 days
was assumed to be the age of juvenile spottail shiners at 60 mm of length.

Assuming age at metamorphosis to be 22 days, and age at maximum entrainable length to
be 105 days, the life stage duration of entrainable juveniles is 83 days. The slowest reported
growth rate in the literature for spottail shiner juveniles was 0.63 mm/day (McCann, 1959),
which give an estimate of 73 days to grow from 14 to 60 mm. Using an estimated life stage
duration of 83 days should be a conservative estimate that should somewhat overestimate the
length of exposure to entrainment mortality and thus the total effect on the population.
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S and R;—The week of the spawning period is represented by s, and the maximum
number of weeks in the spawning period is represented by S. Because weekly cohorts are
defined by the week in which they were spawned, weekly cohorts are also represented by s and S.

The temporal distribution of spawning across the spawning peniod determines relative cohort
size, which is expressed by Ry, the proportion of spawning that occurred in week s.

For American shad, bay anchovy, river herring, striped bass, and white perch, the relative
size of each daily egg cohort was calculated as described for the CEMR model and then summed
over days within each week to convert to a weekly time step.

For Atlantic tomcod, cohort size was based on YSL rather than eggs. The LRS did not
begin sampling early enough in the year to provide an empirical estimate of YSL abundance in
1981-1987. The two years with the earliest LRS sampling were 1976 and 1977. For each of
these years, relative weekly Atlantic tomcod YSL cohort size was estimated as described earlier
for egg cohorts, then averaged over years. The total period of YSL presence in the river was
from week 8 to week 16 (where week 1 begins with the first Monday of the year), but the last
three weeks accounted for less than 0.1% of all YSL. Given that the last significant numbers of
YSL occurred in week 13 and assuming a 4-week life stage duration for YSL (Boreman et al.,
1982), the last cohort would have matured from eggto YSL in week 10. Relatively few YSL
were collected in the first week when data were available (6% of the total, compared to 21.5% in
the next week), but it was possible that YSL first appeared prior to the first week of LRS
sampling (week 8). Assuming that this is the case, on average four weekly cohorts of Atlantic
tomcod occur, beginning in week 7 (approximately February 15). In the absence of information
on relative cohort size, equal size was assigned to the four cohorts (R.=0.25 for all cohorts).

For spottail shiner, no adequate data were available on eggs or larvae that could be used
to estimate cohort number and size. Spawning in Lake Erie has been reported as occurring in
late June or early July, with ripe females reported on May 15 (Scott and Crossman, 1973). A
tota] of 6 weekly cohorts were assumed to occur beginning in the first week of June, with each
cohort being of equal size (R, =0.167).

Odst —This parameter is the proportion of day d that individuals of cohort 5 spend in life
stage [. Life stage duration estimates (Table X-7) were used to estimate the proportion of each

day spent in each life stage for each daily cohort (041). For the weekly time step in the ETM
model, '

Z Zadxdl
5&.1 = ideswdew (25)
Nw

where

d4.1 = the proportion of week w that weekly cohort ¢, spends in life
stage I; '

044 = the proportion of day d that daily cohort ¢, spends in life stage /;

7=  the total number of daily cohort-days in week w;
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sa € w are all daily cohorts present in week w, and d e w are al] days in
week w.

Ny and RPC,—Table X-4 defines N, and RPC,. For any species, the river-wide
abundance of cohort s individuals that are in life-stage / on day d (N,) is determined from data
on the density of individuals in the river, estimates of the relative probability of capture of gear
(RPC,), estimates of weekly survival rates, and information on life stage duration. The
derivation of these quantities is described below.

River-wide Abundance (N,,)—River-wide abundance was estimated using data from the
river sampling program chosen as being most appropriate for each species and life stage. Data
were used from the LRS (HRU, 1988c, 1989a), BSS (HRU, 1988c, 1989a) and FSS (HRU,
1988c, 1989a). For the entrainable juveniles a combination of programs was often used (Table
X-8). In general, river-wide estimates were based on estimates for portions of the river defined
by region (12 regions covering river miles 12 to 152, or 13 regions covering river miles 0 to 152)
and strata (defined by water depth).

For most species, river-wide abundance estimates for the egg, YSL, and PYSL life stages
were made using the LRS program (Table X-8). The following volume-wei ghted average of
abundance estimates by region and strata was used:

; ; Nuws XV i
Nu ;% - (26)
where
Nu= the river-wide abundance of life stage / on day d
Nu = the abundance of life stage / on day d in region k and strata
h;and '
V= the water volume of stratum 4 in region k,
and
N =V in X Qi
where
Suawr = the density of life stage / on day d in region k and stratum
h: .
and )
Z Bawji
Suarr ==

V auni
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where

Buwi= the number caught in sample i on day d in region k and
stratum /4 of organisms in life stage /; and

Vi = the volume of sample i on day d in region & and stratum .

Daily density estimates were calculated from LRS data sets for each date sampled by the LRS.
Missing dates were then filled in using linear interpolation within each region and stratum.
Densities in unsampled strata within each region were then estimated as

Quaen = Suains X ke
where

kn= acoefficient used to estimate density in stratum 4 based on density
in stratum A*.

In regions 1 through 4 and 6, density in the shore strata (6 to10 feet deep) and beach
strata (1 to 5 feet deep) were estimated from the density of the shoal strata (10 to 20 feet deep).
Inregions 5 and 7 to 12, density in the shore, shoal, and beach strata were estimated from the
density of the bottom strata (> 20 feet deep, within 10 feet of the bottom). Table X-9 presents
coefficients by species, life stage, and stratum.

Prediction equations were developed for predicting ichthyoplankton densities in Region 0
based on observed densities in Region 1. Separate analyses were conducted for each taxon, life
stage and stratum. The prediction equations had the following mathematical form:

ln(Do.w) =a+f ln(Dl.W)

where D, = density in Region 0 in week w; and
D,, = .density in Region 1 in week w.

The coefficients, & and S, were estimated using linear regression and data from all years and
weeks in which both Region 0 and Region 1 were sampled. A prediction equation was kept only
if the regression was statistically significant with a probability level less than 0.05. Table X-10a
lists the estimated coefficients for the significant prediction equations.

The same method was used to develop equations for predicting densities in the northern
portion of Region 12 based on the observed densities in the southern portion of Region 12.

Table X-10b presents the estimated coefficients for the significant prediction equations from
these analyses.

For both the Region 0 and Region 12 analyses, an assessment was conducted to
determine whether covariates (i.e., conductivity, dissolved oXygen or temperature) would
improve the predictions. For both sets of analyses, the inclusion of covariates did not

significantly improve the predictions. Therefore, covariates were not included in the prediction
equations.

Once regional densities had been estimated, the water volume for the entire region was
used when needed as either a weighting factor or multiplier to obtain river-wide abundance.
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For American shad, bay anchovy, striped bass, and white perch a PYSL-based projection
was used as the initial estimate of juvenile river-wide abundance (Table X-8). For river herring
the juvenile abundances based upon the LRS program were used as the first estimate. The river-
wide abundances of juvenile Atlantic tomcod and spottail shiner were not estimated, because the
CEMR model is not used for these species. The estimation of the distribution of these two
species among regions, required by the ETM model, is discussed in a later section.

The gear used in the LRS was not designed to fully sample the juveniles of American
shad, bay anchovy, striped bass, white perch, or the river herring. The nets are too small and
towed too slowly for these larger larvae, and gear avoidance is likely leading to underestimates
of the number of these individuals in the river. However, the LRS was judged to do an adequate
Job of sampling the juvenile stage of these species for the purpose of estimating the proportion of
Juveniles in the various regions of the river for the ETM model, and as the beginning step in
estimating the river-wide abundance of river herring juveniles for the CEMR model. The F SS
and BSS programs start too late and use field-sampling methods designed for collecting juveniles

‘ predominantly larger than the entrainable size of interest. Therefore, neither of these programs
could be used directly to estimate entrainable Juvenile abundance. For American shad, bay
anchovy, striped bass, and white perch the abundance of Juveniles is initially made using the
PYSL-based projection, and then revised using data from the FSS. For river herring the revision
using the FSS data is applied to the estimates of Juvenile abundance arising directly from the
LRS.

The PYSL-based projection results in an estimate of Juvenile abundance based upon the
estimated sizes of the PYSL cohorts and the PYSL survival rate:

PROJN;w=(05)" X Neu X 0, ") (27)

where

PROJN ;.= the projected daily abundance of Juvenile fish in week w (day
represented as a fraction of week);

op= the estimated weekly survival rate of PYSL for the yearifa
sufficient number of cohorts were present (if not the mean of all
other years estimated weekly PYSL rates was used);

Ip= the duration of the PYSL life stage; and
Np, = the estimated initial river-wide abundance of PYSL cohort s.

The initial river-wide abundance of PYSL cohort s (N¢,) and the PYSL survival rate for
the current year (o, ) were estimated using the model

Noa=Y NeuXo* X x,, (28)
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where

Np, = the observed weekly PYSL river-wide abundance in week w;

Np,;= the estimated river-wide abundance of PYSL cohort s in its first
week;

op= the estimated weekly survival rate of PYSL, for the year; and
Xs.= lifcohort s is present during week w.

The solution to this model was found using non-linear regression. The first week when the
cumulative abundance of the PYSL life stage exceeded 5% of the annual total was designated as
the week of the first cohort. The last cohort was identified by counting back 7, weeks (the
PYSL duration) from the last week when the PYSL stage was found in the river. The total
number of cohorts for the year is then found by counting from the first cohort to the last cohort.
If the LRS sampling program sampled two or more cohorts during the year then both the initia]
river-wide abundance of PYSL cohort s (Ne;) and the PYSL survival rate for the current year
(o ) were estimated. If there was only one cohort, or if the initial regression model for the
species and year did not yield a reasonable solution for &, (e.g., estimated = 1), then the average
of all of the oy values from years with solutions was placed into the model, and this modified
model was then solved to find estimates of the initial river-wide abundance of PYSL cohorts

(N Ps ’S)'

The PYSL-based projection is a conservative estimate of the abundance of the Jjuveniles,
because the lower PYSL survival rate is used as a surrogate for the higher survival rate of the
Juvenile stage of the species.

The FSS data were then used to revise the initial estimates of juvenile abundance, The
FSS revision is based upon a simple premise—the river-wide estimate of the number of older
juveniles from the FSS must be less than or equal to the river-wide abundance of the Jjuveniles of
that species earlier in the year. Therefore, for a given week, if the FSS data resulted in a higher
abundance than the initial estimate, then the FSS estimate was used for that week and earlier
weeks of lower juvenile abundance. As stated carlier, the initial estimates for American shad,
bay anchovy, striped bass, and white perch were made based upon the PYSL projection, while
the initial estimates for river herring were made based directly upon the juvenile counts in the
LRS data.

Relative Probability of Capture (RPC)—Table X-11a summarizes the RPC values for
striped bass and white perch from the Coastal (1991a) study, while Table X-11b presents the
RPC factors for bay anchovy. :

D,,—Table X-4 defines D, For any species, the average proportion of river-wide
abundance of life stage / individuals that are in region k (D,,,) is determined from two
quantities—(1) the river-wide abundance of life stage / at any time; and (2) the proportion of the
river-wide population of that life stage at that time that is in each region k. The derivation of
river-wide abundance is discussed in the previous section. Calculation of the distribution by
region is described below.
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The relative abundance by region is represented as:

lek
. U i = ik (36)
Now
; ok

where

U = the proportion of the river-wide population of life stage / in week w -
that is in region &; and

N = the abundance of life stage / in week w in region k.

For each species, U,,, was estimated for each week that data were collected by the
sampling program appropriate to life stage /. For American shad, river herring, striped bass, and
white perch, the regional abundance estimates were calculated for the egg, YSL, PYSL, and
entrainable juvenile stages as described in the River-wide Abundance section. For Atlantic
tomcod the abundances of YSL, PYSL, and entrainable juvenile stages were calculated using the
same methods, however the regional abundances were used only as an intermediate step in the
calculation of the regional distribution pattem. For spottail shiner only the distribution of the
entrainable juvenile stage was estimated, and this was done using the BSS data:

ZBYwIa‘
Ny =- XV 37N

Nwk

where
. N vu = the relative abundance of juveniles in week w in region k;
By,; = the total catch of juveniles in haul ; in week w, region k;
nw = the total number of beach seine hauls in week w, region k; and
Vi= the area of the water within the shore stratum in region k.

Within a given region during a year, there are no missing [J,,, values for dates falling
between the first and last days of sampling of that region for the applicable program (BSS for SS
Juveniles, LRS for all others). This is because the regional densities, upon which the regional
distributions are based (via the regional abundance estimates), were “filled-in” across dates using
linear interpolation. However, in some years regions were totally left out of the sampling or
were not sampled early or late in the program. In these cases, U, values may be missing for all
or some regions during a given week.

For any week with a missing Una value a substitute value was used. The substitutions
were based upon, as detailed below, the values contained in a data set of the “average” regional
distributions for each week. The averages contained in this data set were calculated using all
available years of sampling from the applicable program. For a given week (1 to 52), data from
all years with all regions sampled during that week were used to calculate an overall mean
U value for that week. To ensure these weekly values still summed to 1 for the river as a
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whole, these averages were standardized by summing within the week and dividing each regional
U i Value by the river-wide sum.

If the substitution data set had non-missing U, values for a week in which al] of the
year-specific regional values for {7,, were missing, then the entire set (all 12 or 13 regions) of
U Values for that week from the substitution data set was used. If only some of the regions
had missing values, then the non-missing {J,,, values were first re-scaled so that their sum
matched the sum of the same regions within the substitution data set, then the year-specific
missing values were directly replaced with the values from the substitution data set. For
example, assume in a given year that regions 1 through 3 were not sampled during a week late in
the LRS sampling program. The y,,, values for regions 1, 2, and 3 would be missing, but the
initial {/,,, values for the remaining regions (4-12) would be non-missing, and would be a better
estimate of the distribution of the larvae among regions 4 to 12 than the corresponding values
from the substitution data set. Further assume that the total proportion for regions 4 to 12 in the
substitution data set is 0.8 (of the total of 1.0 river-wide). Using this method, each of the {7,
values for regions 4 to 8 would be divided by 0.8 so that their sum would be 0.8 as it is in the
substitution data set. Since the current year’s non-missing values have been re-scaled; the values
for regions 1 to 3 from the substitution data set could then be directly substituted.

W,

The ratio of the average plant intake density of a given life stage to the average regional
density (W, ) adjusts for non-uniform distribution of fish in the river. For American shad, bay
anchovy, river herring, striped bass, and white perch at Bowline Point, Indian Point, Roseton and
Danskammer, p, values for 12 and 13 regions were estimated based on a calibration of the ETM
and CEMR models (Tables X-12a, and X-12b). For river herring and white perch at the Albany
Steam Station, a calibration was performed based on data from the Albany Steam State Pollution
Discharge Elimination System (SPDES) (LMS, 19844). For all other species and plants, p, was
assumed to be 1.0 for all life stages.

Pwk

The rate of water withdrawal from any region k in any week was calculated from the rates
of water withdrawal by the following facilities.

Albany Steam Station—Daily flow values for 1981 through 1985 were keypunched from
Discharge Monitoring Worksheets. Monthly average flows in 1986 and 1987 were obtained
from the computer file provided by NYSDEC (1993). A SAS computer file was created
containing daily flow in m*day for 198 1-1987, assigning the monthly average value to each day
of the month in 1986 and 1987.

Bowline Point—Flow data at Bowline Point for March through September were
provided by the utilities for each year from 1981-1987 (HRU, 1990b). For 1981-1985, plant
flow rate by unit was computed for each hour during the day from the plant operating condition
(pump and condenser configuration). Table X-13 summarizes the flow resulting from each
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condition. For 1986 and 1987, flow rate data were only available by unit on an average daily
basis.

For January-February and October-December, average monthly flow rates were
keypunched from tables in annual impingement reports (LMS, 1982b, 1983b, 1984b, 1985b,
19864, 1987a, and 1988b). The flow rate on each day of the month was assumed to be equal to
the average daily flow rate for the month.

Danskammer. —The average monthly combined-unit flow rate at Danskammer for 1982-
1987 was keypunched from tables in annual Roseton/Danskammer impingement reports (LMS,
1983a, 1984a, 1987¢, 19884, EA, 1985b, and 1986). No entrainment sampling took place in
1981, and so no flow data were required for that year. The flow rate on each day of the month
was assumed to be equal to the daily average for the month. Per-unit flow was estimated by
assuming that the total flow was distributed among units in proportion to their maximum flow
capacity:

Pi= ZP 2 pe | (38)
Pi

i

where
P;= flow rate (m*/sec) at unit I:

Ppi= full-capacity flow rate at unit ¢, where Ppi=Pp; =255
m’/sec, Pp;=4.92 m3/sec, Fre=9.00 m’/sec; and

Pc= the combined-unit flow rate.

Indian Point—Daily flow data at Indian Point for all of 1981 and for May to mid-August
for 1986-1987 were provided by the utilities (HRU, 1990d). Average daily flow rates by unit for
1983-1985 were taken from tables in entrainment reports (EA, 1984 and 1985a, NAT, 1987).
Missing data were filled in using monthly average flow for the combined units, with a few still-
missing values keypunched from entrainment reports (NAI, 1987, 1988). The flow rate on each
day of the month was assumed to be equal to the daily average for the month.

Lovett Generating Station.—Average monthly combined-unit flows (1981-1982) or daily
per-unit flows (1983-1987) at Lovett were keypunched from tables in annual impingement
reports (LMS, 1982c, 1983c, 1984c, 1985c¢, 1986b, 1987b, 1988c). The flow rate on each day of
the month was assumed to be equal to the daily average for the month. Flows by unit in 1981
and 1982 were estimated by assuming that the total flow was distributed among units in

proportion to their maximum flow capacity (unit 3 = 15.9% of the total, unit 4 = 39.2%, and unit
5=44.9%).

Roseton.—Flow data at Roseton for March through September were provided by the
utilities for each year from 1981-1987 (HRU, 1990f). For 1981-1985, plant flow rate by unit was
computed for each hour during the day from the plant operating condition (pump and condenser
configuration). Table X-14 shows the flow resulting from each condition. For 1986 and' 1987,
flow rate data were only available by unit on an average daily basis.
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For January-February and October-December, average monthly flow rates for combined
units were keypunched from tables in annual impingement reports (LMS, 19823, 1983a, 1984a,
1987c, 1988d, EA, 1985b, and 1986). The flow rate on each day of the month was assumed to be
equal to the daily average for the month.

Empire State Plaza.—Average daily flow rates by month from April 1986 through
December 1987 were available in a computer file (NYSDEC, 1993). For a few additional
months (June-August 1981 and May-September 1985), Discharge Monitoring worksheets
provided monthly average flow rates. No flow data were available for other months in the 1981-
1987 window. For months when data were available, a computer file was created that contained
daily flow rates in m*day, where the daily average for the month was assigned to each day of
that month.

Westchester RESCO.—Neither daily nor monthly flow data from 1981-1987 were
available for Westchester RESCO. Analyses were therefore run assuming the maximum
permitted discharge rate of 38,000 gallons per minute (Table X-5). Daily flow rates (in m*/day)
were assumed to be equal to the maximum rates,

Facility-Specific Proportion of Water Withdrawn

For each facility that withdrew more than 50 mgd of Hudson River water (Table X-5),
ETM required the facility's proportion of total water withdrawal that originated in each region of
the river. Table X-15 summarizes these values.

Ja

This parameter expresses the fraction of life stage / individuals that enter an intake on day
d and eventually are killed by plant passage. The fractions of individuals killed were calculated
from the instantaneous through-plant mortality rate. That rate has two components, the thermal
mortality rate and the mechanical mortality rate. Mechanical mortality rates were estimated from
empirical entrainment survival studies. Thermal mortality rates were estimated from discharge
temperature and duration of exposure (transit time).

Through-plant mortality rates used in the ETM model were calculated for each facility as:

mlw=1"(]'mnw)x(1-mM1w) (39)
where
Mpe= the through-plant mortality rate of an entrained organism in
life stage / in week w;
M= the thermal mortality rate for life stage / in week w; and
Mg, = the mechanical mortality rate for life stage / in week w.

For American shad, Atlantic tomcod, river herring, spottail shiner, striped bass and white
perch, daily rates were estimated as described above and then averaged over days within weeks,
weighted by daily flow rates. For bay anchovy, 100% through-plant mortality was assumed.
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Mechanical Mortality

Mechanical mortality rates for each species and life stage were estimated based on
empirical entrainment survival studies. The data used were compiled from studies using either
pumped or flume collection gear at Indian Point (pump gear in 1978 and 1979, flume gear in
1979, 1980, and 1988; EA, 1979, 1981b, 1982, 1987), Roseton (pump gear.in 1977, 1978 and
1980, flume gear in 1980; EA, 1980, 1983), and Bowline Point (pump gear in 1979 and 1979,
flume gear in 1979; EA, 1981a). Fish collected at intake and discharge sampling locations were
classified as live or dead, with "stunned" fish counted as dead.

For each combination of plant, gear, year, species and life stage, data were used only if
the survival rate for samples collected in the intake was greater than 0, and only if the total
number collected in the discharge was large enough that at least one surviving fish would be
expected based on intake survival rates. The mechanical mortality rate due to entrainment was
estimated as the ratio of survival in discharge samples to survival in intake samples to correct for
mortality due to the sampling procedure itself. The method 1s

mM=1-% (40)
! B

where

o= the survival rate in intake samples (total living / total collected);
and

op= the survival rate in discharge samples.

Mechanical mortality rates were weighted by the inverse of their variance before
averaging over gear and year:

wt = ! (41)

1 1
2 —Xo'/X(I'O'/) _XO'DX(I"O'D)
(_) B B

oD 1 D
2 + 2
(e Op

gr

where
wr= the weight used in averaging over gear and year;
B;= the total number of organisms collected in intake samples; and
Bp=the total number of organisms collected in discharge samples.

Due to frequent zero survival rates for river herring (leading to undefined vanance), the weight
used for herring was based on sample sizes only:

1

wt= .
(L+L)
N: Np

(42)
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Data were pooled over all plants due to the absence of sufficient data to provide accurate
. plant-specific estimates. Adequate empirical data were available to provide estimates for:

* Atlantic tomcod YSL, PYSL, and juvenile;
e hemng PYSL;

e minnow PYSL;

¢ striped bass YSL, PYSL, and juvenile; and
* white perch PYSL and juvenile.

Herring (American shad, blueback herring, and alewife) were treated as one species. Adequate
data were not available for spottail shiner, but it was assumed that spottail shiner mechanical
mortality rates were equal to those estimated for "minnows". For herring and spottail shiners, the
PYSL mortality rate was assumed to be valid for YSL and juvenile. Similarly, for white perch,
the PYSL rate was assumed to be valid for YSL. For all species, egg mortality was assumed to
be 1.0. Table X-16 presents mechanical mortality estimates.

Thermal Mortality

Thermal mortality was estimated using a double hinged line model based on exposure
temperature (discharge temperature and duration of exposure for each unit, each plant). A double
hinged line model specifies a function such that the function takes on a constant value (0 in this
case) when the value of an independent variable is less than a lower boundary and a different
constant value (1 in this case) when the value of the same independent variable is greater than an

. upper boundary as follows:

oifTD<Xl
mr = lif Tp> X, (43)
my * otherwise
and
m‘=[ ! ](T -X1) (44)
T lxe-x, )t
' where

M =the thermal mortality rate for a given species and life stage;
Tp= thedischarge temperature (EC);

X ;= the lower temperature boundary (EC) for the double hinged line
model; and

X .= the upper temperature boundary (EC) for the double hinged line
model.
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For striped bass, boundary values were estimated using nonlinear regression from
experimental data (Kellogg et al., 1984, HRU, 1992b) as

Xi=al+®IxT,)+(cIxlog,,(t;)) and
X:=a2+([B2xT,)+(c2xlog,(t))
where
T.= intake temperature; and
t;=  transit time through unit i.

Table X-17 summarizes the coefficients (al-cl, a2-c2) for each life stage. The striped bass
equations were used for white perch with the exception of the YSL life stage, where thermal
mortality was estimated using an equation from LMS (1988a):

Mr= 0.9915-[(0.07205x Tpx10g,,(1,)) +(0.0145Ix Ty x T ,) +
(3.293xlog,,(1,))- (0.5921xT )]

Table X-18 presents boundary values for Atlantic tomcod, American shad, river herring,
and spottail shiner. For Atlantic tomcod YSL and PYSL, x, was set equal to the average TL95
thermal tolerance limits at 10 minutes of exposure, as reported in Table 5.2-5 in EA (1978). x,

was set equal to the average TLS5 limit reported in the same source. The boundary values for the
Juvenile life stage were set equal to those for PYSL.

For American shad and river herring YSL and PYSL, x, was set equal to the average
TL95 thermal tolerance limits for alewife at 10 minutes of €xposure, as reported in Table 5.2-5 in
EA (1978). X, was set equal to the average TLS limit reported in the same source. The
boundary values for the juvenile life stage were set equal to those for PYSL.

For spottail shiner, Y, was set equal to the TL95 thermal tolerance limits for the early

Juvenile life stage reported in EA ( 1978), and X, was set equal to the TLS limit reported in the
same source.

Discharge Temperature

Albany Steam Station.—Daily water temperatures recorded at Poughkeepsie Waterworks
were used to estimate intake temperatures at Albany Steam Station (HRU, 1991b). The water
works is about 65 miles downstream of the steam station. Linear interpolation was used to
estimate temperatures on days when no measurements were taken. Monthly average discharge
temperature data were keypunched from Discharge Monitoring Worksheets for January-March
and October-December 1981; January-April, August-September, and November 1982; May and
August-December 1983; January-March 1984; May and August-December 1986; and J anuary-
December 1987. In all other months, daily discharge temperature was estimated from intake
(Poughkeepsie Waterworks) temperatures. The following statistically significant linear
regression was used to predict discharge temperature from Poughkeepsie Waterworks

temperatures in 1987, the only year with a complete set of Discharge Monitoring Worksheets
available:
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T4=6.72447 +0.868815x T,

where

Ts= discharge temperature (EC) at Albany Steam Generating Station,
and

T.= water temperature (EC) recorded at Poughkeepsie Waterworks,

Bowline Point.—Temperature data at Bowline Point during entrainment sampling (May-
August) were provided by the utilities for each year from 1981-1987 (HRU, 1990b). For 1981-
1985, intake and discharge temperatures were provided for each unit on an hourly basis. For
1986-1987, average intake and discharge temperature were provided for each unit on a daily
basis.

On dates when temperature data were not available on computerized utility files, intake
temperatures at the Indian Point Generating Station, located 6 miles upstream of Bowline Point,
were used to estimate intake temperatures at Bowline Point (HRU, 1991a).

The average rise in temperature at Units 1 and 2 was estimated for each of the following
three operating conditions (EA, 1985c) by averaging over dates when the plant was operating at
that flow level:

3 pumps full (384,000 gpm)
2 pumps full with condenser open (316,000 gpm), and
2 pumps throttled (257,000 gpm).

For each hour of the day, the average rise in temperature was calculated for each of the above
conditions at each unit. When necessary, discharge temperature was estimated as intake

temperature plus this rise, using either on hourly estimates or the average rise over all hours of
the day.

Danskammer.—Intake temperatures at Danskammer were assumed to be equal to those at
Roseton (less than 1 mile downstream) on dates when temperature data at Roseton were available
(see previous section). On all other dates, intake temperature was assumed to be equal to river
temperature measured at the Poughkeepsie Waterworks about 6 miles upstream of Danskammer
(HRU, 1991b). Linear interpolation was used to estimate temperatures at Poughkeepsie on dates
when no measurements were taken.

The temperature increases at Danskammer generating units were estimated using the
following equations from Boreman et al. (1982):

As=(9.345x G:+1258 )/ p, or
A,=(18.810xG,+177.7)/P‘
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A;OT A = the rise in temperature (EF) at Unit 3 or Unit 4; and

G;0rG.=  the generating load at Unit 3 or Unit 4 as a percent of
dependable maximum net generation.

Generating load, taken from Table VII-8 in Boreman et al. (1982), varied by month (Table X-
19). No estimate was available prior to April or after August. For these months, the value for
the closest month (April or August) with available data was used. No equations were available
for estimating rise in temperature at Units 1 or 2. Both these units were assumed to have a
constant rise of 18EF (10EC), using the maximum value from Table 1.2-1 in EA (1977).
Discharge temperature was calculated as the sum of the estimated rise in temperature (converted
to degrees Centigrade) and the intake temperature.

Indian Point.—Temperature data at Indian Point during entrainment sampling (May-
August) were provided by the utilities for 1981 and 1983-1987 (HRU, 1990d). For 1981 and
1983-1985, intake and discharge temperatures were provided for each unit at Indian Point on an
hourly basis. For 1986-1987, average intake and discharge temperatures were provided for each
unit on a daily basis. '

On a few dates in 1981 when temperature data were not available on utility files (for any
facility), iver temperatures measured at Poughkeepsie Waterworks (over 30 miles upstream)
were used as an estimate of intake temperature (HRU, 1991b). Discharge temperature was
calculated based on the average rise in temperature as a function of flow rate:

PpX Ap;

A=
P;

where
A=  the rise in temperature (EC) at unit

P;=the flow rate (m”/sec) at unit i, with p, being the full flow
(maximum capacity) rate of unit I; and

Ap= the full flow design change in temperature at unit i, with A,, =
8.85ECand Ap; =9.6EC.

For each day when discharge temperature data were not available, the rise in temperature at each
unit was calculated and added to the intake temperature to provide an estimate of discharge
temperature.

Lovett Generating Station.—For 1983-1987, daily per-unit intake and discharge
temperature data were keypunched from tables in annual impingement reports (LMS, 1982,
1983c, 1984c, 1985c, 1986b, 1987b, 1988c). For 1981-1982, intake temperatures were assumed
to be equal to those at Indian Point (about 1 mile upstream). A linear regression was run for each
unit predicting discharge temperature from intake temperature using Lovett data for 1983-1987.
The regressions were all significant (p values < 0.001), and the following regression equations
were used to estimate discharge temperature:
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Tp;=6.253319+(1.020405x T, ) or
Tp=8.252059+(1.017982x T, ) or
Tps=7.631272+(1.010216 x T, )

where
T p,; = discharge temperature (EC) at Unit i (i=3, 4, or 5); and
T,= intake temperature (EC) recorded at Indian Point.

The combined-unit discharge temperature was calculated as the average over all units
weighted by unit flow. A

Roseton.—Temperature data at Roseton during entrainment sampling (May-August) were
provided by the utilities for each year from 1981-1987 (HRU, 1990f). For 1981-1 985, intake and
discharge temperatures were provided for each unit on an hourly basis. For 1986-1987, average
intake and discharge temperatures were provided for each unit on a daily basis.

On dates when temperature data were not available on utility files, river temperatures at
Poughkeepsie Waterworks (about 6 miles upstream of Roseton) were used as estimates of intake
temperature (HRU, 1991b). Discharge temperature was calculated based on the average rise in
temperature as a function of flow rate. The average rise in temperature at Units 1 and 2 was
estimated for each of the following three operating conditions (LMS, 1986¢) by averaging over
dates when data were available:

2 units, 2 pumps operating (418,000 gpm)
2 units, 3 pumps operating (561,000 gpm), and
2 units, 4 pumps operating (641,000 gpm).

For each hour of the day, the average rise in temperature was calculated for each condition at
each unit. When necessary, discharge temperature was estimated as intake temperature plus this
rise, using either hourly estimates or the average rise over all hours of the day.

Empire State Plaza.—No information on transit time as a function of flow rate was _
available for Empire State Plaza. Analyses were therefore based on a 100% mortality rate, and
no intake or discharge temperature data were required.

Westchester RESCO.—No information on transit time as a function of flow rate was
available for Westchester RESCO.- Analyses were therefore based on a 100% mortality rate, and
no intake or discharge temperature data were required.

Transit Time

Albany Steam Station.—Based on estimates of a 450-foot discharge canal length and an

average velocity in the canal of 4.5 feet/second (Young, 1993), the transit time at Albany Steam
was calculated to be 1.67 minutes (100 seconds).
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Bowline Point.—Transit time at Bowline Point was assumed to be inversely proportional
to flow rate. A proportionality constant was computed based on the transit time values reported
in EA (1981a) and the corresponding flow under each condition:

t=129.6/P
where
t=  transit time in minutes; and
P= flow rate in m*/second.

Danskammer.—Unit-specific transit times at Danskammer were estimated as a function
of flow rate using the following equations from Boreman et al. (1982):

t;=145.013x p, %% or
t.=73.317x p°*”

where
1:0Tt, = transit time (minutes) at Unit 3 or 4; and

Psor ps=  flow rate (1000 gallons per minute) at Unit 3 or 4.

No equations were available for estimating transit time at Units 1 or 2. Both these units
were assumed to have a constant transit time of 6.9 minutes, using the maximum exposure
duration from Table 1.2-1 in EA (1977).

Unit 4 at Danskammer was off line from 27 September 1986 to 1 March 1987, and Unit 3
was off line from 13 March 1987 to 23 September 1987. The combined-unit flows used in
analyses accurately reflected these outages. However, in estimating thermal mortality, flow was
assumed to be occurring in all four units. This led to overestimates of thermal mortality. The
1986-1987 outage at Unit 4 occurred at a time of year when thermal mortality was already zero,
so estimates for 1986 were not affected. In 1987, a moderate (15% difference on average)
overestimate of thermal mortality occurred for American shad and river herring. Since
mechanical mortality was high for these species, the effect on total mortality estimates was less
than 3%. Striped bass and white perch thermal mortality rates were relatively low (25-35% on
average, vs. 76% for herring), and the degree of overestimation was also relatively low (1.5-7.2%
for the life stages affected). Bay anchovy were assumed to experience 100% mortality, and even
with the overestimate total entrainment at Danskammer for Atlantic tomcod and spottail shiner
was less than 0.1%. In summary, in 1987 entrainment effects at Danskammer were slightly
overestimated for American shad, river herring, striped bass, and white perch.

Indian Point.—Transit time at each unit of Indian Point was calculated as a function of
flow rate using the following equations presented in EA (1984):

t:=1/(-0.0008275907 +0.000108864 x P, +0.00003650407 x p; ), and
t;=1/(-0.003645829 +0.0001525479 x p,+0.0001306958 x P;)
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where

10T 3= transit time in minutes at unit 2 or unit 3;

P;or py=  the flow rate (1000 gpm) at unit 2 or unit 3.

Lovett Generating Station.—Unit-specific transit time at Lovett was estimated as a
function of flow rate, using the following equations from Boreman et al. (1982):

t‘=93.87/ P4 or
1,=252.0/ p,

where
10T ts= transit time (minutes) at Unit 4 or 5; and

Psor ps=  flow rate (1000s of gallons per minute) at Unit 4 or 5.

No equation was available for estimating transit time at Unit 3. The equation for Unit §
(using Unit 3 flows) appeared to approximate the values expected for Unit 3 (Saksen, 1993), so
Unit 3 transit times were estimated using the proportionality constant for Unit 5. The combined-
unit transit time was calculated as the average over all units weighted by unit flow.

Roseton.—Transit time at Roseton was assumed to be inversely proportional to flow rate.
A proportionality constant was computed based on the transit time values reported in LMS
(1985a) and the corresponding flow under each condition:

1,=132.7/P or

t,=141.7/ P
where
1,01, = transit time in minutes when one (1) or two (2) units are
operating, and
P= flow rate (combined over both units) in m*/second.

Empire State Plaza.—No information on transit time as a function of flow rate was
available for Empire State Plaza. Analyses were therefore based on a 100% mortality rate, and
no intake or discharge temperature data were required.

Westchester RESCO.—No information on transit time as a function of flow rate was
available for Westchester RESCO. Analyses were therefore based on a 100% mortality rate, and
no intake or discharge temperature data were required.

NE,
NE 4 represents the number of individuals in life stage / that are entrained on day d. It has

two components—the rate of water withdrawn for each facility, described above, and the daily
entrainment density, described below.
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Daily Entrainment Density—Daily density by species was estimated based on in-plant
entrainment sampling as follows:

ZBldi

Su=
ZV«.‘

where
8= the density of life stage / entrained on day d;
Bui=the total number of life stage / caught in sample i on day d; and
Va= the water volume sampled during sample i on day d.

At Bowline Point (HRU, 1988a, 1990a) and Roseton (HRU, 1990e), density was estimated
separately for each operating unit, while at Indian Point (HRU, 1988b, 1990c) and Danskammer
(HRU, 1993), density was estimated for the combined units. For each species and life stage, data
files contained the sample date, the time and volume of the sample, and the total count of
organisms collected.

For sampling events that spanned multiple days, the total number caught and volume
sampled were assigned among days based on the ratio of the number of hours out of each day
which were in the sample to the total number of hours in the sample. At Bowline Point samples
were sometimes taken at only one of the units. On any day that samples were taken at only one
unit, the density computed in the sampled unit was used as the estimate of the density in the
unsampled unit. To adjust for the fact that sampling did not occur on each day, the density for
days on which no sampling occurred was estimated using linear interpolation between the
estimated density on proximate days.
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4. RESULTS

The annual CMR estimates are presented in Tables X-20a through g, X-21a through f, X-
22a through g, and X-23a through g. Tables X-20a through g present the results for 12 regions
and estimated through-plant mortality and Tables X-21a through f present the results for 13
regions and estimated through-plant mortality. Tables X-22a through g present the results for 12
regions and assumed 100% through-plant mortality and Tables X-23a through g present the
results for 13 regions and assumed 100% through-plant mortality. Estimates for spottail shiner
for 13 regions are not presented because the riverwide abundance for this species is estimated
using the Beach Seine Survey, which only samples 12 regions. Estimates for Westchester
RESCO are only presented for 1984-1995 because the plant began operation in 1984.
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Figure X-1. Comparison of daily conditional survival rates as a function of the quotient of the
number killed by entrainment to the river-wide abundance (X7N) based on discrete-time and
continuous-time models.
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Figure X-2. Comparison of conditional survival rates (for 60 days) as a function of the
quotient of the number killed by entrainment to the river-wide abundance (X/N) based on
discrete-time and continuous-time models. '
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Table X-1.—Summary of Longitudinal River Survey unsampled areas.
. Habitat Stratum
Region
(River Miles) Channel Bottom Shoal Shore Beach
12 (RM 140 - RM 152) [13] (7] [6] {1] [<1]
12 (RM 125 -RM 139) (19] [6] (10] [6] [2]
11 (RM 107 - RM 124) [84] [42] [21] [10] [3)
10 (RM 94 - RM 106) [113] [43] [8] 9] (3]
9 (RM 86-RM93) o 94 (35] (6) (4] (1]
8 (RM77-RM8S) [131] [32] (1] [ [<1)
7  (RM62-RM76) [229) (63] (1 (4] (1
6 (RM56-RM 6I) [95) [37) i [5] [2)
5 (RM47-RMSS) . [179] [26) (1] (1) <1
| 4 (RM39-RMd6) [162) [33] (6] (5] 2]
3 (RM34-RM 38) [61] [33) [35] [14) (5]
2 (RM24-RM 33) [138) (62) [91] (23] (8]
. 1 (RM12-RM23) [143] [59] 21 (4] [
0 (RMO-RMI1I) [142) [48) [19] (0] [0)
River-wide .
(RM 0 -RM 152) [1,603] [528] [229] [88]) (29]
Notes:
Unsampled in All Years Unsampled in Some Years [Volume in 1,000,000 cu.m.)
Stratum Definitions:

Channel—Water more than 10 ft (3m) from the river bottom in more than 20 ft (6m) depth.

Bottom—Water within 10 ft (3m) of the river bottom in more than 20 ft (6m) depth.

Shoal—Water between 10 ft (3m) and 20 ft (6m) depth.

Shore—Water between 5 ft (1.5m) and 10 ft (3m) depth.

Beach—Water less than 5 ft (1.5m) depth.
[Note: In Year Class Reports, the Shoal stratum is defined as all water less than 20 ft (6m) depth. In Table X-1
(above), the portion of the River with less than 20 ft depth is divided into 3 strata: Shoal (10-20 ft depth), Shore (5-
10 ft depth), and Beach (0-5 ft depth), which correspond to the strata sampled during the 1986/87. Unsampled

Areas Study. The sum of Shoal (10-20 ft), Shore (5-10 ft) and Beach (0-5 ft) volumes in Table 1 equals the Shoal
volume reported in Year Class Reports). ’
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Table X-2a.—CMR estimates based on 12-region ETMs and CEMR models, For all
estimates, Region 12 is defined to include river miles 125-152.

Years Water Withdrawal Taxon
Facility
American  River Striped White Bay Atlantic  Spottail
shad herring bass perch  anchovy tomcod  shiner

1974 Bowline Point t 1 t t t 1 t
ihgr;)(l)lgh Indian Point 1 1 t 1 1 1 i
Raseton 1 l t t t t !
Danskammer 1 1 ! 1 1 1 t
Lovett l l t 1 1 1 1
Empire State Plaza t t ! t t 1 t
Albany Steam Station L ! ! t 1 t 1
Westchester RESCO l 1 1 l 1 1 l
1981 Bowline Point 1 t t
through Indian Point * 1 l 1 t 1 1 t
1987 Roseton t ! !
Danskammer ® t 1 1 L 1 1 t
Lovett ! 1 t t ! ! t
Empire State Plaza 1 1 l t ! ! 1
Albany Steam Station t 1 t t 1 1 t
Westchester RESCO t 1 1 l v t 1
1988 Bowline Point t ! l 1 1 1 1
through Indian Point 1 t 1 t 1 1 L
1997 Roseton t ! t t i ! t
Danskammer ! | ! t t t t
Lovett ! ! 1 1 1 1 l
Empire State Plaza 1 t t l 1 t t
Albany Steam Station 1 t ! ! 1 t t
Westchester RESCO 1 l 1 1 1 t !

t ETM CEMR

a2 CMR estimates based on ETM for 1982, and CEMR for the remainder.
b CMR estimates based on ETM for 1981, and CEMR for the remainder.
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Table X-2b.—CMR estimates based on 13

-region ETM models. For all estimates, Region 12

. is defined to include river miles 125-152.

Taxon
.Years Water Withdrawal American River  Striped  White Bay Atlantic  Spottail
Facility shad herring bass perch  anchovy tomcod shiner
1974 Bowline Point 0] (0] 0] ? ® ? ®
through  Indian Point 4] 0] ¢ o 9 2 0
1980 Roseton ¢ ¢ ¢ 2 ¢ ¢ ¢
Danskammer 0] 0] ¢ 0 (Y ® ¢
Lovett o ? o ¢ ® o ?
| Empire State Plaza 0 6} Q ¢ 103 103 ' @
._ Albany Steam Station 10} o} 0 [0} 0 o @
' Westchester RESCO Y] 9 ¢ ¢ 9 ¢ ¢
1981 Bowline Point ? @ ¢
through  Indian Point * (0] (0] [ 0] 9 o L)
1987 Roseton ¢ ? ¢
Danskammer ® ¢ ® ® ¢ ¢ @ ®
. Lovett ¢ ? ® ¢ ¢ ¢ ¢
Empire State Plaza ® ¢ ¢ ¢ ¢ ¢ ¢
. Albany Steam Station [0} ¢ (0} (] ¢ ¢ ¢
Westchester RESCO (0} (0] ) ¢ ¢ ¢ 4
1988  Bowline Point
through Indian Point
1995 Roseton
Danskammer
Lovett
Empire State Plaza
_ Albany Steam Station
Westchester RESCO

CEMR

a CMR estimates based on ETM for 1982, and CEMR for the remainder.
b CMR estimates based on ETM for 1981, and CEMR for the remainder.
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Table X-3.—List of component parameters in the modified ETM and the CEMR models*.

Parameter

ETM

CEMR

Dwu
Vi
Pui
Wi

J
L
Sast
Sai
NEqi
Nasi
RPCai

* Bullet indicates presence.
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Table X-4.—Definition of component parameters in the modified ETM and the CEMR models.

Parameter Definition Eqn.
Dwkl X M
average proportion of river-wide abundance of life stage / individuals dusing week s + j that are in region k, with Z Dﬁj.“ =/ for cach week,
k=1
cohort and life-stage
Vi volume of region & (units of m®) @
Poux rate of water withdrawal from region k in week s +j (units of m* d) )
W i ratio of the average intake density to average regional density of life-stage { individuals during week s + J in region & @
R s m
proportion of spawning that occurred in week S , so that Z R:= 1
3=/
s s=week 1,2,3,.., S ofthe spawning period (subscript S will also denote cohorts bom in those weeks) M
J J=agel, 1,2, .., J of entrainable individuals in weeks m
L I=lifestage 1,2,3,..., L ()
Sasi the proportion of day d that individuals of cohort s spend in life-stage / (.01 = 1 for cach day of entrainment vulnerability for cohort s) @
prop! dst
i
f dl the fraction of life-stage / individuals entering the intake on day d that eventually are killed by plant passage ©
NE4, the number of individuals in fife-stage I thatare entrained on day d ©
Nasi the river-wide abundance of cohort s individuals that are in life-stage I on dayd )
RP C dl / » the ratio of the gear efficiencies for larvae of life-stage [ on day d ®
td! 2d1




Table X-5.—Facilities withdrawin

g 50 million gallons per day (mgd) or greater

from the Hudson River.
Permitted Discharge*
Facility River Mile (gpm)
Empire State Plaza 146 75,000
Albany Steam Station 142 357,000
Danskammer Point Generating Station 66 318,000
Roseton Generating Station 66 641,000
Charles Point Resource Recovery Facility 43 38,000
(Westchester RESCO)
Indian Point Station 43 1,680,000
Lovett Generating Station 42 345,000
Bowline Point Generating Station 37 768,000

NYSDEC SPDES files
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Table X-6.—Volumes of river segments.

Volume (m®) Area (m?)

Region Channel Bottom Shoal Shore Zone
0 141809822 48455129 18747833 0
1 143452543 59312978 26654767 3389000
2 138000768 62125705 121684992 20446000
3 61309016 32517633 53910105 12101000
4 162269471 33418632 12648163 4147000
5 178830022 25977862 2647885 1186000
6 94882267 36768629 8140123 4793000
7 228975052 63168132 5990260 3193000
8 131165041 32012000 2307625 558000
9 93657021 35479990 12332868 3874000
10 113143296 42845077 20307338 7900000
11 83924081 42281206 34526456 8854000
12 32025080 13517183 25606842 6114000

Source: Versar (1987).

Table X-7.—Life stage duration estimates for striped bass, American shad, white perch,

Atlantic tomcod, bay anchovy, river herring, and spottail shiner.

Life Stage Duration (days)"

Species Egg YSL PYS JUV
Striped bass 1.2-4.0° 3.4-10.2° 28 28
American shad 2.2-13.4° 4.5-7.0° 21 28
White perch 1.0-4.3b 5 32 28
Atlantic tomcod - 28 42 21
Bay anchovy 1 1 30 42
River herring 4 3 28 28
Spottail shiner - - - 83¢

Notes:
* Boreman et al. (1982)

® Range of values estimated based on water temperature

¢ See text
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Table X-8.—Sampling program(s) used to estimate river-wide abundance and/or

. distributions.

Life Stage
. EGG YSL PYS Juv
Species
‘ LRS PYSL
American shad LRS LRS LRS projection + FSS?
Atlantic tomcod® not applicable LRS LRS LRS
. LRS PYSL
Bay anchovy LRS LRS LRS projection + FSS*
River herring LRS LRS LRS e ablmgance
+FSS
, LRS PYSL
Striped bass LRS LRS LRS projection + FSS*
Spottail shiner® not applicable not applicable not applicable BSS
. ' LRSPYSL
t h
White perc LRS LRS LRS projection + FSS*

Notes:

* Juvenile abundances for CEMR estimates were first estimated using projections of juvenile abundance based upon
PYSL cohort abundances and survival rates, then further revised based upon FSS estimates of older juvenile
. abundance. See text for details of revision methods. Distribution patterns for ETM based solely upon LRS.

® No river-wide abundance estimates were constructed for Atlantic tomcod nor spottail shiner, because the CEMR
model was never used for these species. Data from indicated sampling programs were used solely for the
distribution patterns required by the ETM model.

¢ All life stage abundances for bay anchovy used solely for weekly CEMR estimates, generated only for purposes of
calibrating ETM.

¢ Juvenile abundances for CEMR estimates from LRS were revised based upon FSS estimates of older JUV
abundance. See text for details of abundance revision method. Distribution patterns for ETM based solely on LRS.




Table X-9.—Coefficients for predicting densities in unsampled strata, by species and life
. stage (Coastal 1991b).

Unsampled Stratum

- Life Stage Beaches Shores Shoals
Egg 0.03 0.03 0.14
American shad YSL 1.00 1.00 1.00
PYS 3.05 23.14 0.84
Egg 0.07 1.00 221
Striped bass YSL 1.82 1.00 8.40
PYS 0.65 3.08 2.24
Egg ' 0.51 0.03 0.58
White perch YSL 1.19 1.04 1.25
PYS 0.69 1.00 1.01

Table X-10a.—Coefficients for prediction equations for predicting densities in Region 0
‘ based on densities in Region 1.

Taxon Life Stage Stratum a ﬂ“
Atlantic tomcod PYSL Bottom -0.97 1.00
Atlantic tomcod Juveniles Bottom -1.91 0.49
Atlantic tomcod Juveniles Channel -2.53 0.52
Bay anchovy Eggs Bottom -0.25 0.75
Bay anchovy Eggs Channel 0.18 0.84
Bay anchovy PYSL Bottom -0.03 0.82
Bay anchovy PYSL Channel -0.22 0.82
Bay anchovy Juveniles Bottom -1.01 0.88
Bay anchovy Juveniles Channel -1.92 0.76
River herring PYSL Bottom 0.67 1.13
River herring Juveniles Bottom ' -3.00 038
Striped bass PYSL Bottom -3.48 0.69

;. Striped bass PYSL Channel -3.46 049
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Table X-10b.—Coefficients for prediction equations for predicting densities in the northern
portion of Region 12 based on densities in the southern portion of Region 12.

Taxon Life Stage Stratum & B
American shad YSL Bottom -1.31 0.56
American shad YSL Channel -0.98 0.85
River herring YSL Bottom -1.13 0.57
River herring YSL Channel -0.32 0.68
River herring PYSL Bottom -1.82 0.46
River herring PYSL Channel -1.42 0.61
River herring Juveniles Bottom -3.30 0.60
White perch YSL Bottom -2.85 0.59
White perch YSL Channel -2.41 0.36
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Table X-11a.—Estimates of relative probability of capture (RPC) for striped bass and
. white perch (Coastal 1991a).

Length RPC
Species (mm) Plant density/River density
Striped bass 0-4.5 0.76
-6.5 0.22
-8.5 0.33
-10.5 0.57
-125 0.98
-145 1.75
-16.5 2.72
-18.5 4.00
-20.5 3.21
>20.5 5.26
White perch 0-4.5 0.09
-6.5 . 0.16
-8.5 0.24
. -10.5 0.43
-12.5 ‘ 0.77
-14.5 1.84
>14.5 324
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Table X-11b.—Estimates for relative probability of capture (RPC) for bay anchovy.

Length RPC
Species (mm) Plant density/River deansity
Bay anchovy 0-7.5 . 3.05
-12.5 0.27
-17.5 0.26
-22.5 1.59
>225 260
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. Table X-12a.—Overall W estimates by stage and plant for 12 regions (see text).

Plant
Species Stage Bowline Point Indian Point Roseton Danskammer  Albany Steam
American Egg 0.0000 0.4318 0.1852 0.2828 0.3552
shad YSL 0.0000 0.1850 0.1639 0.2883 1.4162
| PYSL 0.6119 0.4335 11576 1.7852 3.1204
uv 0.0037 0.0224 0.0139 0.0538 0.0000
Bayanchovy  Egg 0.0015 0.4059 0.0000 0.0000 1.0000
YSL 0.0396 0.8933 NA NA 1.0000
PYSL 0.4450 0.5636 0.6571 0.6521 1.0000
uv 0.0051 0.0056 0.0053 0.0011 1.0000
| Riverheming  Egg 0.5584 3.4291 11.9278 39.3233 0.3552
| YSL 0.1202 1.4007 0.3864 0.5523 14162
| PYSL 0.4637 0.8596 0.8210 1.0325 3.1204
Juv 0.0435 0.0422 0.1549 02117 0.0000
. Stripedbass  Egg 0.0289 0.0504 0.3208 0.7795 1.0000
YSL 0.1959 0.3472 0.7034 13433 1.0000
PYSL 0.4104 1.5324 1.0316 2.1697 1.0000
uv 0.0572 0.0784 0.1861 02212 1.0000
White perch  Egg 3.8776 0.6469 2.2064 8.5748 0.5269
YSL 0.2157 0.7286 2.8533 4.7590 0.7609
PYSL 0.3828 1.3302 0.7564 0.8317 0.2147
uv 0.0125 0.0512 0.0621 0.0541 0.0000
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Table X-12b.—Overall W estimates by stage and plant for 13 regions (see text).

Plant
Species Stage Bowline Point  Indian Point Roseton Danskammer
American shad Egg 0.0000 0.4318 0.1852 0.2828
YSL 0.0000 0.1850 0.1639 0.2883
PYSL 0.6119 0.4335 1.1576 1.7852
Juv 0.0024 0.0140 0.0123 0.0451
Bay anchovy Egg 0.0015 0.4047 0.0000 0.0000
YSL 0.0396 0.8944 1 1
PYSL 0.4450 0.5640 0.6576 0.6512
JUv 0.0057 0.0058 0.0072 0.0018
River herring Egg 0.5584 3.4291 11.9278 39.3233
YSL 0.1202 1.4007 0.3863 0.5522
PYSL 0.4638 0.8593 0.8210 1.0325
JUv 0.0434 0.0427 0.1560 0.2133
Striped bass Egg 0.0289 0.0504 0.3208 0.7795
YSL 0.1959 0.3472 0.7034 1.3433
PYSL 0.4104 1.5324 1.0316 2.1696
Juv 0.0558 0.0755 0.1921 0.2323
White perch Egg 3.8776 0.6469 2.2064 8.5748
YSL 0.2157 0.7285 2.8533 4.7590
PYSL 0.3828 1.3303 0.7565 0.8318
Juv 0.0109 0.0378 0.0237 0.0174
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Table X-13.—Flow rate (gallons per minute) as a function
. of plant operating condition at Bowline Point Generating Station.
Unit Operating
| Condition Flow Rate (gpm)”
: 3 pumps full 384,000
2 pumps full (condenser open) 316,000
2 pumps full (condenser closed) 285,000
2 pumps throttled 257,000
1 pump full 185,000
1 pump throttled 150,000
: EA (1985c), HRU (1989b)

Table X-14.—Flow rate (gallons per minute) as a function of plant operating condition at
Roseton Generating Station.

Plant OperatingCondition

' Number of Number of Flow Rate*
Pumps Units (gpm)
. 1 1 218,000
2 228,000
2 1 376,000
1 full 378,000
1at5%
3 1 526,000
1 full ' 528,000
1at5%
2 561,000
4 2 641,000

y LMS (1985c¢), HRU (1989b)
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Table X-15.—Proportion of water withdrawal originating in each region of the river.

Power Plant

Region  Bowline'  Lovett* Indian  RESCO® Roseton®  Dans- Albany  Empire
Point’ kammer* Steam® State®
YK 0 0 0 0 0 0 0 0
TZ 0.271 0 0 0 0 0 0 0
CH 0.358 0.369 0.298 0.164 0 0 0 0
P 0.371 0.549 0.562 0.586 0 0 0 0
WP 0 0.082 0.140 0.250 0 0 0 0
cw 0 0 0 0 0.273 0.196 0 0
PK 0 0 0 0 0.727 0.804 0 0
HP 0 0 0 0 0 0 0 0
KG 0 0 0 0 0 0 0 0
SG 0 0 0 0 0 0 0
CK 0 0 0 0 0 0 0 0
AL 0 0 0 0 0 0 1.0 1.0

Boreman et al. (1982)

Appendix titled "Parameters used in ETM estimates for 1974-1980 and 1981-1991".

Table X-16.—Mechanical mortality rate estimates by species and life stage (see text).

Life Stage

Species EGG YsL PYS UV
American shad 1.0 0.794 0.794 0.794
Atlantic tomcod 1.0 0.683 0.469 0.425

Bay anchovy 1.0 1.0 1.0 1.0
River herring 1.0 0.794 0.794 0.794
Striped bass 1.0 0.266 0.287 0.254
Spottail shiner 1.0 0.129 0.129 0.129
White perch 1.0 0.566 0.566 0.464
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Table X-17.—Coefficients used to estimate boundary temperatures (X, and X,) for the
double hinged line model used to estimate thermal mortality rates for striped bass and white

perch (see text).

Life Stage

Coefficient EGGS YSL PYSL JUv
al 21.762 53.875 29.672 24.120
a2 39.246 24537 41.254 36.266
bl 0.943 -1.354 0.147 0.516
b2 0.136 1.090 -0.031 0.142
cl -1.110 -0.407 -0.312 -0.806
c2 -1.741 -2.672 -1.471 -1.122

Table X-18.—Boundary temperatures (EC) used in estimating thermal mortality rates for
American shad, Atlantic tomcod, river herring, and spottail shiner, using a double hinged model.
Thermal mortality was 0 at temperatures below X,, 100% at temperatures above X,, and
interpolated linearly from 0 to 100% between X, and X,.

Life Stage
YSL PYS Juv
Species X, X, X, X, X, X,
American shad 335 38.0 29.8 329 29.8 329
Atlantic tomcod 242 28.2 248 28.7 24.8 28.7
River herring 335 38.0 29.8 329 29.8 329
Spottail shiner -- - - - 35.1 36.9

Table X-19.—Monthly projected generating load as percent of dependable maximum net
generation for Units 3 and 4 and Danskammer. From Table VII-8, Boreman et al. (1982).

Month
Unit April May J une July August
3 76.0 74.0 70.0 70.0 78.0
4 74.0 720 65.0 67.0 67.0
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Table X-20a Annual CMR values by year for American Shad for 12 Regions and estimated flow-through mortality (actual
flow). See Tables X-2a and b for model used in CMR estimation. '

BOWLINE EMPIRE ASI';'!::IAA:‘IY WESTCHESTER  RIVERWIDE
YEAR - POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO

1974 0. 0.24 0.15 0.88 0.68 0.11 1.02 . s

1975 0.1 0.38 2.68 2.3s 1 1.84 30.91 . 36.51
1976 0.22 0.34 2.01 13 0.59 1.9 3133 . 35.59
1977 0.02 0.49 1.42 0.99 1.22 0.38 2,96 . 1.27

1978 0.09 0.26 1.92 133 0.43 0.78 14.9 . 18.93
1979 0.04 0.21 1.06 0.98 0.07 . L 26.6 . 29.55
1980 0 . 0.04 0.31 0.31 0.14 2 35.99 . n
1981 0.02 0.2 0.3 0.81 0.24 0.95 13.29 . 15.5

1982 0.16 0.47 0.33 0.91 1.04 S o7 8.17 . 11.46
1983 0.02 0.09 0.74 1.19 0.6 1.28 15.68 . 18.95
1984 © 0.05 7.57 . 1.08 0.89 1.2 0.98 10.84 0.32 21.18
1985 0 . [ 0.17 0.27 0.07 1.63 17.717 0.03 19.55
1986 . 0 3.56 0.32 0.73 0.09 0.46 5.92 0.02 10.73
1987 0.01 0 0.42 0.3 0.12 3.82 26.61 0.05 30.04
1988 0.0} 0.2 0.2 0.24 0.86 2.19 36.45 0.18 38.89
1989 0.2 0.32 1.16 0.97 1.21 1.96 35.44 0.24 39.25
1990 0.09 0.46 1.34 [K) 1.5 3.43 49.83 0.29 53.97
1991 0.01 0.09 0.41 0.47 0.77 1.51 30.64 0.12 ) 3296
1992 0.0! 0.07 0.22 016 0.5 1.34 50.85 0.16 52.04
1993 0.01 0.17 0.23 0.24 1.19 1.29 6.46 0.32 9.64

1994 0.03 0.13 0.37 0.27 0.47 . 2.61 18.32 0.13 21.56
1995 0.01 0.13 0.39 0.37 0.61 1.33 9.75 0.12 12.39
1996 0.03 0.45 0.25 0.37 0.64 127 3.3 0.17 6.41

1997 0.01 0.06 0.3 0.5 0.71 2 13.64 0.13 16.8




Table X-20b.—Annual CMR values by year for Atlantic Tomcod for 12 Regions and estimated flow-through mortality (actual
flow). See Tables X-2a and b for model used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR - POINT INDIAN POINT ROSETON  DANSKAMMER  LOVETT  STATE PLAZA STATION RESCO RIVERWIDE

1974 5.91 3.93 ' 0.27 0.63 3.16 0 0 . 13.24
1975 9.2 6.8 1.2 0.25 2n 0 o 18.87
1976 10.65 88 0.96 0.37 2,89 0 0 21,93
1977 5.49 10.33 342 1.02 116 0 0 19.92
1978 9.23 10.71 232 0.81 2,98 0 o 23.82
1979 6.89 19.32 235 0.12 1.57 0 0 2831
1980 6.15 28,75 1.82 0.59 5.17 o 0 8.5
1981 821 12.14 1.66 0.61 418 0 0 2447
1982 ' 6.82 1799 1.74 o.n 413 0 0 28.53
1983 697 - 8.07 1.6 0.59 241 0 0 18.36
1984 "5.99 17.32 1.63 0.7 1.53 0 0 | 25.98
1985 69 . 35.03 2.04 0.79 4.06 0 () 1.91 44.68
1986 8.64 12.01 1.84 0.2 379 (0 0.02 1.8 26

1987 475 : 1537 2.2 0.88 1.87 0 0 1.03 24.12
1988 7.53 25.33 1.86 0.8 347 0 0 1.68 362
1989 2.95 4.61 1.712 0.68 2.88 o 0 1.06 17.64
1990 7.12 5.84 2,02 0.82 2.4 V] ] 0.88 18.07
1991 7.1 733 1.83 0.64 6.15 0 0.02 1.08 22.04
1992 7.68 149 1.66 0.5t 2.79 o ()} 1.04 26.06
1993 5.63 39 1.05 0.29 ) 1.48 o () 0.83 12,58
1994 4m 8.03 1.58 0.47 2.6 ° () 0.85 7.1
1995 7.43 6.6 1.3 0.55 an () 0.01 1.82 19.86
1996 1.62 9.06 0.84 0.3t L7 0 (i 0.55 13.08
1997 0.6 15.63 1.65 0.75 2.16 o 0 1.07 20.78




Table X-20c.—Annual CMR values by year for Bay Anchovy for 12 Regions and estimated flow-through mortality (actual flow).
See Tables X-2a and b for model used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR POINT INDIAN POINT  ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 51 8.21 ’ 0.21 0.05 8.46 0 0.01 . 21
1975 4.63 7.09 04! 0.08 6.5) 0.0 0.65 . 18.14
1976 4.32 4.06 0.65 0.1 3185 0 0.05 . 12.45
1977 528 14.14 0.66 0.09 8.2 0.01 0.19 . 26.06
1978 6.66 13.76 1.14 0.17 8.29 0 0 . 27.14
1979 . 6.69 11.29 1.3 0.2 4.18 0 0.03 . 22.07
1980 6.75 19.26 0.62 0.41 9.48 0 0.02 . 32.35
1981 4.55 20.42 0.61 0.13 9.7 0 0.0% . 31.92
1982 2.26 4.8 0.73 0.16 515 0 0.03
0




Table X-20d.—Annual CMR values by year for River Herring for 12 Regions and estimated flow-through mortality (actual
flow).. See Tables X-2a and b for model used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR : POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
19724 0.17 0.85 ’ 0.65 2.97 0.47 1.76 22.03 . 27.25
1975 0.18 1.45 13.1 13.34 0.45 1.54 18.6 . 40.9
1976 0.79 1.89 5.81 4.52 0.58 1.62 19.83 . 31.35
1977 0.49 2.59 6.31 8.89 0.43 1.57 17.58 o 3316
1978 0.2 £.32 114 2.19 0.34 1.75 20.95 . 27.79
1979 0.09 2.25 4.26 35 0.1 1.85 18.34 . 21.76
1980 0.06 0.63 3 2.82 0.48 1.23 18.58 . 25.08
1981 0.03 0.61 24 2.62 0.23 0.3 6.59 . 12.26
1982 0.15 1.03 31 1.87 1.51 0.42 3.46 . 11.25
1983 0.3 13.25 18.96 17.18 1.09 0.91 8.26 . 47.81
1984 “ 0.5 533 1.65 1.76 1.26 11 15.57 0.33 24.95
1985 0 0.02 ' 1.02 1.87 0.0} 1.16 11.02 0 14.6%
1986 0.01 0.92 1.73 i 0.1 0.26 3.83 0.03 10.26
1987 0.47 0.04 2.78 2.47 0.06 1.82 2598 0.02 32.87
1988 . 0.04 0.55 an 4.54 0.19 1.35 16.05 0.05 24,55
1989 0.41 1.63 499 mn 117 1.75 231.55 024 33.67
1990 0.85 318 2.52 2.23 1.24 1.95 21 0.3 30.21
1991 0.08 0.42 1.69 1.27 0.27 1.31 17.81 0.05 2191
1992 0.06 047 2.16 1.38 0.44 1.68 359 0.09 39.82
1993 0.04 0.32 . 1.08 0.97 0.41 0.95 8.2t 0.12 11.73
1994 0.07 0.54 2.24 1.54 0.34 L.77 12.07 0.1 17.13
1995 0.02 0.15 4.46 4.2 0.13 1.37 5.44 0.04 14.94
1996 0.01 0.59 1.46 1.96 0.22 1.73 : 2.56 0.0?7 8.32

. 1997 0.25 0.99 3.37 6.7 1.61 2.54 8.24 0.39 21.96




Table X-20e.—Annual CMR values by year for Striped Bass for 12 Regions and estimated flow-through mortality (actual
flow). See Tables X-2a and b for mode! used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR - POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE

1974 0.87 5.67 0.39 2.16 2.96 0 0.03 . 11.6

1975 115 7.82 1.81 1.56 kR Y 0.05 0.2 . 14.92
1976 1.65 4.76 2.68 255 1.62 0.08 0.34 . 12.94
1977 i 13.91 2.23 1.8} 1.76 0.04 0.15 . 19.86
1978 1.59 8.59 1.53 119 213 0 0.01 . 14.36
1979 1.47 12.02 22 1.65 1.41 0.01 0.04 . 17.83
1980 117 11.92 337 p AL 235 (;.02 , 0.09 . 20.19
1981 0.23 4.17 0.43 4.18 2.32 0.02 0.22 . 11

1982 388 .07 375 4.88 275 0.01 0.04 . 20.52
1983 0.59 7.4 2.39 2.36 5.11 0.02 0.08 . 16.85
1984 ‘2.7 17.29 . 1.72 1.87 1.72 0.01 0.03 129 24.76
1985 . 0.07 .97 4.3 4.26 0.76 0.23 0.66 0.63 14.06
1986 1.03 16.4 4.06 5.04 1.59 0.01 0.08 1.26 26.82
1987 0.47 23 4.78 7.43 0.72 ' 0.08 021 0.69 15.73
1988 115 : 11.69 2,99 348 2.14 0.02 0.15 1.39 21.25
1989 Ln 6.09 2.39 241 1.83 0.01 0.04 1.15 14.2

1990 0.95 6.19 4.07 4.45 1.85 0.02 0.1 0.91 17.27

1991 0.8 498 an 4.15 6.14 0.23 115 1.12 20.43




Table X-20f.—Annual CMR values by year for Spottail Shiner for 12 Regions and estimated flow-through mortality (actual
flow). See Tables X-2a and b for model used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR "POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 0.49 0.87 0.22 0.66 0.24 332 5.75 . 1N
1975 0.56 1.04 0.65 1.32 0.27 5.98 10.14 . 18.72
1976 1.17 1.38 1.14 1.03 0.38 3.04 5.48 . 12.93
1977 0.43 1.41 0.59 1 0.18 8.8 14.9] . 25.17
1978 0.79 2.32 0.73 114 0.47 5.87 10.01 . 19.82
1979 0.64 1.62 1.45 1.66 0.4 374 6.51 . 15.09
1980 0.23 1.66 1.06 226 0.3 4.59 7.96 . 16.94
1981 0.36 343 0.88 1.06 0.46 2 5.39 . 12,92
1982 0.6 2.06 0.9} 1.07 0:36 3.96 6.68 . 14.77
1983 043 .7 1.7 1.24 1.37 4.72 8.11 . 19.16
1984 '0.55 ) 1.58 0.79 | 0.19 5.28 9.35 0.28 ' 17.82
1985 035 L7 0.92 115 0.41 5.41 ‘ 6.48 0.36 15.84
1986 0.42 1.5 1.44 191 0.34 3.69 4.69 04 13.64
1987 0.43 1.53 1.39 1.06 0.16 6.22 8.42 0.28 18.2
1988 0.39 4.1 1.3 2.66 0.52 5.43 7.57 0.29 20.43
1989 0.7 8.32 0.93 1.73 0.76 4.12 7.2 0.35 21.94
1990 0.46 2.18 1.07 2.06 0.26 4.79 7.61 0.3 17.48
1991 0.62 3.92 114 3.06 2.66 3.46 8.57 0.45 21,73
1992 0.31 0.99 1.09 0.48 0.24 215 6.35 0.3 1).44
1993 0.32 0.89 0.83 0.64 0.56 2.82 4.94 0.28 10.84
1994 0.36 11 1.2 0.75 0.38 3.96 5.18 0.27 12.56
1995 ’ 027 254 0.86 0.56 0.28 29 2.78 0.19 9.98
1996 0.2 1.89 0.59 0.56 0.48 4.4 2.85 0.34 10.78

1997 0.29 0.64 1.02 0.62 0.33 4.69 3 0.34 10.67




Table X-20g.—Annual CMR values by year for White Perch for 12 Regions and estimated flow-through mortality (actual
flow). See Tables X-2a and b for model used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR "POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 9.1 745 1.14 4.89 271 027 0.98 . 24.03
’ 1975 2.96 8.65 7.82 .86 1.93 0.4 1.81 . 278
1976 2.18 322 6.66 7t 0.69 047 1.99 . 20.48
1977 212 7.28 724 5.96 1 0.49 1.35 . 23.07
1978 .17 5.28 6.88 364 0.61 0.93 1.74 . 18.74
1979 0.86 8.03 739 495 0.43 0.25 117 . 21.22
1980 0.4 338 2.81 69 0.74 039 2.03 . 19.99
1981 0.32 6.46 1.7 5.8 1.32 0.16 0.92 ) 15.44
1982 0.17 434 229 248 1.28 0.5 23 . 12.4
1983 1.0 18.14 7.08 4.34 .16 0.39 1.57 . 3201
1984 "0.65 8.88 3.88 33 0.98 0.5 1.76 0.44 18.93
198S 0.03 0.55 3.53 3.88 0.24 031 0.78 0.12 9.14
1986 0.28' 407 9.4 14.44 0.6t 0.08 0.3 0.29 26.79
1987 0.01 0.66 6.87 7.54 0.38 0.64 0.68 0.22 16.09
1988 . 0.56 799 7.51 6.24 1.8 0.57 14 0.65 24.)
1989 0.8 407 8.54 5.88 1.3 0.48 2.62 0.54 22.06
1990 - 0.41 .52 2.6 6.49 1.07 0.89 2.49 0.35 20.93
1991 0.24 1.46 9,99 7.44 1.85 0.29 0.99 0.37 20.93
1992 0.29 2.7 713 479 1.29 0.21 1.94 0.54 17.61
1993 0.13 236 S % 1 an 114 0.21 0.38 0.42 1.15
1994 0.29 3.14 6.72 324 0.89 0.41 0.62 0.39 14.83
1995 0.1 1.93 5.56 4.62 0.47 0.37 0.34 027 13.02
1996 0.07 49 4.54 4.13 0.5 0.59 0.34 0.23 14.44

1997 0.2 1.31 5.53 7.04 1.66 0.53 0.73




Table X-21a.—Annual CMR values by year for American Shad for 13 Regions and estimated flow-through mortality (actual flow).
See Tables X-2a and b for model used in CMR estimation.

BOWLINE DANSKAMMER EMPIRE STATE Asl:r!::i':ay WESTCHESTER
YEAR * POINT INDIAN POINT ROSETON LOVETT PLAZA STATION RESCO RIVERWIDE
1974 0.10 022 0.15 0.82 0.68 0.1 1.02 . 3.06
1975 .11 035 2.67 231 1.00 1.84 30.91 . 36.45
1976 0.2 0.33 2.01 1.28 0.59 1.90 3136 .- 35.61
1977 0.02 0.38 1.42 096 1.22 0.38 296 . 7.14
1978 0.09 0.24 192 ’ 1.29 0.43 0.78 14.90 . 18.38
1979 0.04 0.20 1.06 096 0.07 1 26.61 . 29.53
1980 0.00 0.03 031 0.28 .14 2.00 35.99 . 3774
1981 0.02 0.20 0.35 0.79 0.24 0.95 13.29 . 15.47
1982 .16 0.44 0.33 0.91 1.03 0.72 8.17 . ) 11.43
1983 0.02 0.09 0.74 119 0.60 1.28 15.69 . 18.94
1984 © 0,08 7.50 1.08 0.71 Ln 0.98 10.84 " 032 20.97
1985 0.00 0.00 0.17 0.27 0.07 1.63 17.77 0.03 . T
1986 0.00 3.56 0.32 0.73 0.09 0.46 5.92 0.02 10.73
1987 0.01 0.00 0.42 0.30 0.12 3.82 26.61 0.05 30.04
1988 0.01 0.15 0.20 0.22 0.86 2,19 36.45 0.18 38.84
1989 0.20 0.28 116 0.9 1.20 1.95 35.44 0.24 39.18
1990 0.08 0.43 2.24 1.88 1.68 2.97 4236 0.31 47.69
1991 . 0.01 0.07 0.41 0.44 0.74 1.5 30.64 0.12 32.90
1992 0.01 0.05 0.22 0.15 0.48 1.34 50.85 0.15 . 52.02
1993 0.01 0.13 0.2 0.22 1.19 1.29 6.46 0.32 9.58
1994 0.03 0.12 037 025 0.47 2.6 18.32 0.13 21.53
1995 0.01 .10 0.39 035 0.61 B 9.25 0.1 12.34
1996 0.03 0.42 0.24 0.32 0.65 1.29 347 0.17 6.45

1997 0.01 0.05 0.32 0.50 0.76 1.99 13.65 0.14 16.86




Table X-21b.—Annual CMR values by year for Atlantic Tomcod for 13 Regions and estimated flow-through mortality (actual
flow). See Tables X-2a and b for model used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR “POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 5.61 3.65 ’ 0.26 0.62 2,98 0.00 0.00 . 12.55
1975 9.16 6.75 1.20 0.25 ) 2 0.00 0.00 . ) 18.78
1976 10.60 8.76 0.94 0.36 2.89 0.00 0.00 . 21.82
1977 5.43 10.15 34 1.02 1.14 0.00 0.00 . 19.69
1978 9.18 10.60 2.32 0.81 2.96 0.00 0.00 . 23.66
1979 6.85 18.80 .2.31 0.71 1.53 0.00 0.00 . 27.78
1980 6.10 25.47 1.81 0.58 5.13 0:00 0.00 . 35.19
1981 7.88 11.68 . 1.65 0.60 4.01 0.00 0.00 . 23.65
- 1982 6.57 17.47 1.712 0.70 3.95 0.00 0.00 . 27.72.
1983 6.65 7.69 1.59 0.59 2.31 0.00 0.00 . 17.65
1984 5.1 16.58 1.61 0.70 1.45 0.00 0.00 0.95 25.03
1985 6.70 : 34.50 2,03 0.78 3.95 0.00 0.00 1.86 44.01
1986 8.22 11.36 1.82 0.70 3.58 0.00 0.02 1.69 24.82
1987 4.53 14.61 2.17 0.86 L79 0.00 0.00 0.98 23.11
1988 715 23.94 1.84 0.78 . 3.25 0.00 0.00 1.57 34,50
1989 1.47 4.49 1.72 0.68 2.74 0.00 0.00 0.99 16.93
1990 6.72 5.52 2.00 0.80 2.62 0.00 0.00 0.82 17.28
1991 6.65 6.99 1.8 0.63 5N 0.00 0.01 0.98 20.91
1992 7.25 141 1.66 0.51 2.65 0.00 0.00 0.98 24.87
1993 5.38 3.67 . 1.05 0.29 1.42 0.00 0.00 0.78 12.03
1994 4.48 1.57 1.57 0.47 2.47 0.00 . 000 0.80 16.31
1993 6.75 5 1.19 0.50 3.36 0.00 0.01 1.58 12.85
1996 1.61 8.47 0.84 0.31 - 1.09 0.00 0.00 0.52 12.39

1997 0.55 10.35 1.63 0.74 1.47 0.00 0.00 o 14.83




Table X-21c.—Annual CMR values by year for Bay Anchovy for 13 Regions and estimated flow-through mortality (actual
flow). See Tables X-2a and b for model used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR ‘POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 5.00 2.3 ’ 0.05 0.04 7295 - 0.00 0.01 ) 19.03
1975 420 6.61 0.18 0.07 6.10 0.05 0.63 ) 16.76
1976 3.67 3.48 0.20 0.07 34 0.00 0.06 ) 10.47
1977 4.96 13.78 0.22 0.07 8.00 0.02 021 ) 25.00
1978 6.00 1254 0.48 0.14 7.86 0.00 0.00 ) 2471
1979 630 10.80 0.52 0.16 o4 0.00 0.04 ) 2043
1980 635 18.44 0.21 0.09 9.07 0.00 0.02 . 30.77
1981 4.01 18.56 0.23 0.11 8.94 0.00 0.0t ) 29.06
1982 1.82 419 on 0.14 5.29 0.00 002 ) 132
1983 295 9.04 0.51 021 6.34 0.00 0.00 ) 17.93
1984 3.01 626 0.43 0.20 4.63 0.00 001 0.82 14.55
1985 3.07 10.06 0.47 0.20 8.17 0.05 0.57 L1t 21.84
1986 1.84 5.07 0.13 0.06 4.52 0.00 0.01 0.71 11.84
1987 5.0 9.99 0.38 0.1 5.67 0.01 0.14 121 21.25
1988 521 1.3 0.7 0.29 6.83 0.02 0.25 113 29.01
1989 3.59 . 196 0.1 0.03 4.62 " 0.00 0.01 0.57 15.97
1990 524 20.85 1.07 0.40 8.48 0.00 0.03 110 3312
1991 an 9.09 144 0.59 6.99 0.00 0.01 095 21.01
1992 3.55 112 0.20 0.08 6.82 0.01 0.20 0.74 1254
1993 EXY) 7.08 0.50 0.29 7.03 0.01 0.15 0.82 17.81
1994 2.69 594 0.09 0.04 6.85 0.01 0.07 0.85 15.66
1995 3.55 14.99 1.82 0.96 6.4 0.01 0.05 0.96 26.40
1996 1.27 15.55 0.07 0.05 7.19 0.00 0.00 0.94 23.44

1997 3.61 6.62 1.78 0.98 7.95 0.01 0.05 0.98 20.25




Table X-21d.—Annual CMR values by year for River Herring for 13 Regions and estimated flow-through mortality (actual
flow). See Tables X-2a and b for model used in CMR estimation. The values shown for the Albany Steam Station are the same as for
12 regions.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 0.17 0.83 0.64 291 0.47 1.76 22,03 . 27.18
1975 0.19 1.42 13.00 13.17 0.45 1.53 18.57 . 40.67
1976 0.79 1.85 5.70 4.38 0.58 1.61 19.78 . n
1977 0.49 247 6.26 8.81 0.43 TLs? 17.58 . 3298
1978 0.21 1.26 2.99 2.0t 0.34 1.75 20.95 . 27.51
1979 0.09 2.24 4.10 322 0.10 1.85 18.34 . 27.41
1980 ' 0.06 0.48 2.87 2.62 0.48 1.23 18.58 . 247
1981 0.02 0.57 2.30 2.46 0.23 0.30 6.59 . 11.99
1982 0.17 0.8§ 1.90 1.87 1.51 0.42 3.46 . 9.74
1983 0.3 3.08 4.60 497 1.09 0.91 8.26 . 21.21
1984 0.1 5.34 1.65 1.56 1.26 1.10 15.57 0.33 24.80
1985 0.00 0.02 1.03 1.95 0.01 1.16 11,02 0.00 14.69
1986 0.01 0.92 1.62 370 0.10 0.26 383 0.03 10.09
1987 0.01 0.04 2.89 2,04 0.06 1.82 2598 0.02 32.36
1988 0.04 0.51 1.59 4.26 0.19 1.35 16.01 0.05 24.12
1989 041 1.4} 4.53 3.09 117 174 23.49 0.24 32.67
1990 0.85 2.94 2.31 1.94 1.24 1.95 20.96 0.30 29.65
1991 0.08 0.41 1.55 1.07 0.27 1.3t 17.80 0.05 21.62
1992 0.06 0.4) 2.04 1.20 0.43 1.68 35.74 0.09 . 39.45
1993 0.04 0.23 0.91 0.69 0.41 0.95 8.21 0.12 11.25
1994 0.07 0.49 1.96 1.18 0.34 175 11.95 0.1 17.03
1995 0.02 ' 0.12 423 3.80 0.13 1.37 5.44 0.04 14.34
1996 0.01 0.49 1.31 1.58 0.21 1.73 2.56 0.07 71.70

1997 0.22 0.60 4.83) 6.09 1,28 2.08 . 9.13 0.29 22.37




r ‘ .
. '

Table X-21e.—Annual CMR values by year for Striped Bass for 13 Regions and estimated flow-through mortality (actual
flow). See Tables X-2a and b for model used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR POINT INDIAN POINT  ROSETON  DANSKAMMER  LOVETT  STATE PLAZA STATION RESCO RIVERWIDE
1974 0.72 5.65 0.38 2.16 2.96 0.00 0.03 . 11.43
1975 0.99 7.78 1.7t 1.54 3.16 0.05 0.20 . 14.64
1976 1.45 4.7 2.62 2.54 1.61 0.05 0.34 . 12.68
1977 0.98 13.89 2.18 1.80 1.76 0.04 0.15 . 19.67
1978 135 8.55 141 1.19 2.13 0.00 0.01 . 14.00
1979 1.09 11.92 214 1.64 141 001 0.04 ) 17.36
1980 0.98 11.87 3.2?7 2.72 2.35 0.02 0.09 . 19.88
1981 0.2) 417 0.43 415 2.32 0.02 0.22 . 11.07
1982 0.67 6.99 2.90 4.84 2.7 0.0} 0.04 . 17.02
1983 0.58 .36 234 2.33 5.10 0.02 008 ) 16.72
1984 ‘272 12.25 1.72 1.87 1.72 0.01 0.03 1.28 24.71
1985 0.07 3.97 2.09 2.57 0.76 0.23 0.66 0.63 10.53
1986 0.98 16.26 .99 5.04 1.59 0.01 0.08 1.26 26.61
1987 047 2.30 418 7.4 0.n 0.08 021 0.68 15.69
1988 0.94 11.63 290 3.47 2.13 0.02 0.14 1.39 20.94
1989 0.96 5.96 2.28 2.39 1.82 0.01 0.04 1.14 13.82
1990 0.67 6.12 397 4,44 1.85 0.02 0.1 0.91 16.88
1991 0.67 4.95 3.62 4.1 6.14 0.23 1.15 .12 20.16
1992 0.78 6.16 287 2,46 2.42 0.01 0.42 1.52 15.60
1993 0.41 5.60 1.28 1.86 1.36 0.02 0.14 093 11.12
1994 0.71 6.81 1.54 0.99 2.18 0.02 0.03 1.32 12.97
1995 0.36. 4.22 291 2.67 1.24 0.06 0.10 0.84 11.82
1996 0.10 12,01 1.44 1.93 1.46 0.02 0.01 1.0t 17.16

1997 0.46 1.42 .00 3.62 .92 0.04 0.07 1.33 11.31




Table X-21f.—Annual CMR values by year for Spottail Shiner for 13 Regions and estimated flow-through mortality (actual
flow). See Tables X-2a and b for model used in CMR estimation. The values shown for the Albany Steam Station are the same as for
12 regions.

i ALBANY
BOWLINE EMPIRE STEAM _WESTCHESTER
YEAR POINT INDIAN POINT ~ ROSETON  DANSKAMMER LOVETT  STATE PLAZA STATION RESCO RIVERWIDE
1974 0.49 0.87 0.22 0.66 0.24 .32 5.75 . 1.1}
1978 0.56 1.04 0.65 1.32 0.27 5.98 10.14 . . 18.72
1976 117 1.38 .14 1.03 0.38 .04 5.48 . 12.93
1977 0.43 141 0.59 1.00 0.18 8.80 14.91 . 2517
1978 0.79 232 0.73 1.14 0.47 5.87 10.01 . 19.82
1979 0.64 1.62 1.45 1.66 0.40 3.74 651 . 15.09
1980 0.23 1.66 1.06 2.26 0.30 4.59 7.96 . 16.94
1981 0.36 3.43 0.88 1.06 0.46 2.00 5.39 . 12.92
1982 0.60 2.06 0.9) 1.07 0.36 3.96 6.68 . 14.77
1983 ‘0.43 n 1.70 1.24 1.37 4.72 8.11 . 19.16
1984 0.55 1.58 0.79 1.00 0.19 5.25 9.35 0.28 17.82
1985 0.35 L7 0.92 1.18 0.41 54} 6.48 0.36 ] 15.84
1986 0.42 1.55 1.44 1.91 0.34 3.69 4.69 0.40 13.64
1987 043 1.53 1.39 1.06 0.16 6.22 8.42 0.28 18.20
1988 0.39 4.10 1.30 2.66 0.52 5.43 1.57 0.29 20.43
1989 0.20 8.32 093 .73 0.76 412 712 0.35 21.94
1950 0.46 218 1.07 2.06 0.26 4.9 7.61 0.30 17.48
199} 0.62 392 1.14 3.06 2.66 3.46 8.57 0.45 21.73
1992 0.31 0.99 1.09 0.48 0.24 215 635 0.30 11.44
1993 0.32 0.89 0.83 0.64 0.56 2.82 494 0.28 10.84
1994 0.36 . 1.10 1.20 0.75 0.38 3.96 5.18 0.27 12.56
1995 0.27 2.54 0.86 0.56 0.28 2,90 2.78 0.19 9.98
1996 0.20 1.89 0.59 0.56 0.48 4,34 2.85 0.34 10.78

1997 0.29 0.64 1.02 0.62 0.33 4.69 .17 0.4 10.67




Table X-21g.—Annual CMR values by year for White Perch for 13 Regions and estimated flow-through mortality (actual
flow). See Tables X-2a and b for model used in CMR estimation. The values shown for the Albany Steam Station are the same as for
12 regions.

‘ ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR POINT INDIAN POINT ° ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 .10 7.45 0.80 421 2.3 0.27 0.98 ; 2321
1975 2.96 8.65 6.40 6.89 1.93 0.40 1.81 . 25.90
1976 2.18 1322 5.98 6.79 0.69 047 1.99 ) 19.63
1977 2.1 727 5.82 .28 .00 . 0.49 138 . 21.30
1978 .17 5.28 427 2.63 0.61 6.93 1.74 . 15.57
1979 0.85 8.02 591 ) C a2 0.43 0.25 117 . 1934
1980 0.38 336 6.04 5.94 0.7 0.39 2.03 . 12.58
1981 0.32 654 172 374 1.32 0.16 0.92 . 13.96
1982 0.17 433 2.49 2.18 128 0.50 2.30 . 12.57
1983 “1.01 17.23 5.78 197 .16 0.39 1.57 . 2962
1984 0.65 8.92 3.88 331 0.98 0.50 1.76 0.44 1897
1985 0.05 0.55 3.5 3.88 0.24 031 0.78 0.12 9.15
1986 0.28 : 407 9.40 14.44 0.6 0.08 0.30 0.28 26.79
1987 001 0.66 6.87 7.54 0.38 0.64 0.68 0.2 16.09
1988 0.53 7.94 493 4.88 1.80 0.57 1.40 0.65 2079
1989 0.78 403 6.66 498 1.30 0.48 2.62 0.54 19.65
1990 0.38 3.48 5.40 5.27 1.07 0.89 2.49 0.5 17.91
1991 022 1.40 7.45 6.08 1.70 0.29 0.99 0.34 17.29
1992 0.28 2.70 6.17 431 1.29 021 1.94 0.54 16.31
1993 0.12 234 .77, 2.96 114 021 0.38 0.42 9.00
1994 0.28 3.4 4.56 2.19 0.89 0.42 0.64 0.39 11.92
1995 0.09 192 5.04 429 0.47 037 0.34 027 1222
1996 0.07 4,88 ) 2.90 2.61 0.50 0.58 0.30  om 1155

1997 - 0.16 1.29 R 4.29 6.24 1.66 0.53 0.73 0.49 14.54




Table X-22a.—Annual CMR values by year for American Shad for 12 Regions and 100% flow-through mortality (actual flow).
See Tables X-2a and b for mode! used in CMR estimation.

ALBANY
) BOWLINE EMPIRE STATE STEAM WESTCHESTER
YEAR * POINT INDIAN POINT ROSETON DANSKAMMER LOVETT PLAZA STATION RESCO RIVERWIDE
1974 0.13 0.3 0.19 1.08 0.75 0.11 1.24 . an
1978 . 0.13 0.48 3.3 2.54 113 1.84 36.56 . 42.36
1976 0.28 0.42 2.51 1.59 0.64 1.9 37.04 . 41.54
1977 0.03 0.61 1.77 1.16 1.49 0.38 3.38 . 8.52
1978 011 0.31 24 1.49 045 0.78 18.09 . 22.55
1979 0.05 0.24 1.32 1.13 0.08 L amn . 34.76
1980 0 0.04 0.39 0.3s 0.15 2 42,26 . 43.94
1981 0.03 022 0.43 0.95 0.25 0.95 15.64 . 18
1982 0.19 0.57 0.41 1.07 1.2 0.72 10 . 13.73
1983 0.02 0.1 0.87 1.4 0.6) 1.28 18.16 . 21.63
1984 © 007 9.4 1.36 1.06 136 0.98 12,58 0.32 24.8
1985 o 0 0.22 0.32 0.08 163 20.51 0.03 22.32
1986 0 4.49 0.4 0.85 0.1 0.46 6.58 0.02 12.41
1987 0.01 (] 0.53 0.36 0.15 3.82 3175 0.05 35.07
1988 0.01 0.2) 0.24 0.26 0.93 2.19 42.78 0.18 45.05
1989 0.25 0.33 145 1.08 1.3 1.96 417 0.24 45.47
1990 041 0.49 1.68 1.7 1.53 3.43 57.42 0.29 . 61.22
1991 (051) 0.1 0.5 0.48 0.77 1.5 36.23 0.12 38.43
1992 o.o] 0.09 0.27 0.19 0.59 1.34 58.82 0.16 $9.9
1993 0.01 0.2 0.27 0.26 1.39 1.2 7.95 0.32 1135
1994 0.04 018 0.44 0.3 0.52 2.6 22.24 0.13 25.46
1995 0.01 014 0.48 0.45 0.66 1.33 12.09 0.12 14.86
1996 0.04 0.51 0.3) 0.43 0.68 1.27 4.16 0.17 7.39

1997 0.01 0.07 0.34 0.58 0.79 2 16.61 0.13




Table X-22b.—Annual CMR values by year for Atlantic Tomcod for 12 Regions and 100% flow-through mortality (actual
flow). See Tables X-2a and b for model used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR '"POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 10.7 7.55 0.43 0.94 5.41 0 0.01 . 22.98
1975 16.13 127 o 0.35 457 0 0.01 . 31.62
1976 19.7 14.44 L7 0.62 4.84 0 0.0 . 36.15
1977 A 9.92 15.47 4.99 147 1.63 0 0 . 29.88
1978 16.95 18.1 2 126 5.25 0 0.0 . 38.75
1979 10.93 2728 4.15 112 2.42 0 0 40.1
1980 11.22 39.43 3.03 0.77 8.74 ) 0 52.78
1981 14.1 21.98 2.57 0.93 7.57 ) 0 4021
1982 12.09 26.48 278 11 7.47 0 0 425
1983 12.34 13.17 2.44 09 3.95 0 o 29.32
1984 10.65 2.7 2.51 1.07 2,75 0 0 1 37.57
1985 1156 39.97 3.4 1.24 69 0 0 1.91 53.75 _
1986 14.61 2112 2.88 L1 6.69 0 0.04 1.8 40.74
1987 8.48 22.02 3.64 1.39 3 0 0 1.03 349
1988 13.59 33.66 2.92 118 6.46 o 0 1.68 49.42
1989 14.43 63 2.58 1.0) 47 0 0 1.06 275
1990 12.99 9.83 323 1.28 441 0 0 0.88 28.98
1991 12.64 1.7 2.68 0.89 6.17 0 0.04 1.08 30.96
1992 13.47 24.09 2.51 0.79 487 0 ) 1.04 40.19
1993 9.51 5.49 1.57 0.44 2.28 0 0 0.83 18.78
1994 3.07 12.59 238 07 43 0 0 0.85 26.1
1995 12.74 12.44 241 0.96 6.2 0 0.02 1.82 32.06
1996 249 14.36 1.28 0.48 2 ° 0 0.55 20.04
1997 111 28.03 2.45 1.13 4.15 0




Table X-22¢c.—Annual CMR values by year for Bay Anchovy for 12 Regions and 100% flow-through mortality (actual flow).
See Tables X-2a and b for model used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR POINT INDIAN POINT  ROSETON DANSKAMMER LOVETT  STATE PLAZA  STATION RESCO RIVERWIDE

1974 5.7 8.21 ' 021 0.05 8.46 0 0.0 . 21

1975 4.63 709 0.41 0.08 6.51 0.05 0.65 . 18.14
1976 4.32 4.06 0.65 0.1 .85 0 0.0s } 12.45
1977 $.28 14.14 0.66 0.09 8.2 0.01 0.19 . 26.06
1978 6.66 12.76 114 0.17 8.29 0 0 ) 27.14
1979 6.69 11.29 13 0.2 438 ) 0 0.03 . 22.07
1980 6.75 19.26 0.62 0.11 9.48 1] 0.02 . 3235
1981 458 20.42 0.61 0.13 9.7 0 0.01 . 31.92
1982 226 48 on 0.16 575 0 0.03 ) 13.01
1983 341 9.97 1.05 0.24 6.86 0 0 . 20.06
1984 "3.42 7.03 0.94 0.24 5.07 [} 0.01 0.89 16.52
1985 335 10,73 0.86 0.22 8.64 0.05 0.55 1.18 . 23.4)
1986 2.36 599 0.4} 0.07 498 0 0.0} 0.8 13.92
1987 6.24 11.02 0.37 0.12 6.14 0.01 0.12 .31 23.59
1988 6.08 ' 20.15 1.52 0.39 .56 0.02 ) 0.31 1.24 31.07
1989 4.53 9.69 0.56 0.04 5.31 0 0.01 0.66 19.4
1990 6.34 25.17 R7) 043 991 0 0.03 1.3 39.04
1991 4.5 " 244 0.68 8.02 0 0.01 11 25.19
1992 394 2.75 041 0.08 2.6 001 027 0.83 19.44
1993 343 7.65 0.93 033 7.46 0.01 0.15 0.88 19.35
1994 .47 8.16 0.24 0.06 8.2 0.02 0.12 1.03 . 19.83
1998 383 15.95 245 1.01 2.2 0.01 0.05 1.03 28.38
1996 1.46 18.24 0.1 0.05 2.99 /] [} 1.06 26.77

1997 3.92 7.47 2.35 1.12 8.37 0.0} 0.04 1.04 22.2




Table X-22d.—Annual CMR values by year for River Herring for 12 Regions and 100% flow-through mortality (actual flow).
See Tables X-2a and b for model used in CMR estimation. .

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR ‘POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE

1974 021 1.07 0.76 . n 0.58 1.76 25.26 . 30.84
1975 0.23 1.82 13.65 13.49 0.55 1.54 22.06 . 44,16
1976 0.99 2.37 6.8 . 4.96 0.7 1.62 23.64 . 36.13
1977 0.61 32 7.01 9.12 0.52 1.57 21.25 . 372.3
1978 0.26 1.61 n 2.29 0.37 1.7§ 25.39 . 32.61
1979 0.11 2.74 5.05 3.76 0.13 l'.'85 21.42 . 31.62
1980 0.07 0.72 1.42 298 0.58 1.23 22.24 . 29.02
1981 0.03 0.74 2.97 .09 0.26 0.3 819 . 14.82
1982 0.19 1.27 4.12 215 1.88 0.42 428 . 13.54
1983 0.36 14 oamn 20.02 1.18 0.91 9.58 . 52.51
1984 '0.18 6.66 2.07 2.1 1.54 1.1 18.73 0.33 ’ 29.55
1985 ‘ 0 0.02 1.26 2,06 0.01 1.16 13.25 0 171

1986 0.0t 1.15 an 4.05 0.12 0.26 4.68 0.03 11.88
1987 0.59 0.05 3.08 278 0.06 1.82 3135 0.02 38.22
1988 0.05 0.66 4.4) 4.83 0.23 1.35 19.4} 0.05 2838
1989 0.51 1.7 6.07 4.2 1.28 178 28.02 0.24 38.66
1990 1.07 1.86 3.05 2.55 1.38 1.95 24.83 03 34.89
1991 0.1 0.52 2.05 1.36 0.27 1.31 21.39 0.05 25.74
1992 0.07 0.59 2.66 1.66 0.54 1.68 41.74 0.09 45.87
1993 0.05 0.39 1.26 1.06 0.48 0.95 ‘ 10.15 0.12 13.96
1994 0.09 0.65 2.62 1.68 0.39 1.77 14.87 0.11 20.92
1995 0.03 0.18 4.9 4.51 0.16 1.37 6.69 0.04 16.76
1996 0.01 0.66 1.79 2.22 0.24 1.7 3.16 0.07 9.5

1997 0.31 1.23 3.78 7.16 1.95 2.54 9.82 0.39 245




Table X-22e.—Annual CMR values by year for Striped Bass for 12 Regions and 100% flow-through mortality (actual flow).
See Tables X-2a and b for model used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER

YEAR " POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 3.08 18.22 ’ 1.32 7.04 71.28 0 0.05 . 32.62
1975 397 24,34 6.01 493 7.98 0.05 0.65 . 40.65
1976 5.7 15.4 8.73 7.31 491 0.05 0.76 . 36.34
1977 3.86 40.44 139 s 5.67 0.04 0.52 . s
1978 5.46 26.07 . 5.28 3.51 6.3 0 0.03 . 40.16
1979 5.28 35.64 6.57 4.65 4.44 0.01 0.1 . 48.16

. 1980 4.15 28.713 10.66 8.35 7.24 6.02 0.27 . 48.27
1981 0.8 13.5 1.5 9.57 6.19 0.02 0.32 . 28.54
1982 14,39 22.55 12.87 12,08 9.09 0.01 0.14 . 539
1983 2.08 T amn 8.2 5.28 7.9 0.02 0.24 . 40.36
1984 ' 9.5 41.43 6.12 4.09 5.39 0.01 0.12 1.29 55.48
1985 0.2 12.87 14.86 9.86 237 0.23 2,53 0.63 37.07
1986 335 46.68 13.52 12,03 5.48 0.01 0.15 1.26 613.54
1987 1.68 73 13.06 15.07 2.57 0.08 0.76 0.69 35.43
1988 4.12 34.65 9.24 9.28 14 0.02 0.22 1.39 - 53.04
1989 3.94 9.09 8.05 7124 6.14 0.01 0.14 115 3
1990 3.49 18.62 1231 11.39 6.78 0.02 0.26 0.91 43.78
1991 2.84 16.42 10.99 9.66 6.2 0.23 4.39 .12 42.23

1992 3.26 20.18 9.03 7.25 8.52 0.01 0.5 1.52 41.6




Table X-22f.—Annual CMR values by year for Spottail Shiner for 12 Regions and 100% flow-through mortality (actual flow),
See Tables X-2a and b for model used in CMR estimation.

. ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR "POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 an 6.34 1.72 2.36 1.84 3.32 36,93 . 48.2
1975 427 .13 4.95 2.78 2.06 5.98 56.28 . 67.14
1976 8.69 10.09 8.54 it 2.89 3.04 354 . 55.74
1977 ) 3.26 10.23 4.51 1.82 1.27 88 71.62 . 79.19
1978 6 12,01 5.49 1.75 2.02 5.87 $5.99 . 68.82
1979 4.85 10.64 10.74 3.81 1.26 374 40.74 . 58.88
1980 1.79 5.7 7.93 3.3 0.88 4.59 47.57 . ’ 59.14
1981 2,74 12,24 6.06 291 2.09 2 34.97 . 51.43
1982 453 9.85 6.86 3.12 2.64 3.96 41.54 . 57.55
1983 19 8.77 8.3 ) s 1.69 4.72 48.17 . 62.06
1984 "3.44 6.71 5.9 2.85 1.38 5.25 53.38 0.28 64.22
1985 243 8.88 6.93 .14 2 5.41 40.55 0.36 55.99
1986 322 1101 10.66 5.18 1.95 3.69 3 0.4 52.8
1987 328 6.33 8.03 29 1.04 6.22 49.55 0.28 62.22
1988 3.01 . 11.13 9.13 4.06 1.62 5.43 45.79 0.29 62.2
1989 5.27 13.94 6.98 277 2.32 4.12 43.72 0.35 61.28
1990 3.53 11.49 197 3.1 1.79 4.79 45.95 0.3 61.88
1991 4.69 13.5 8.54 J..82 2.66 3.46 50.14 0.45 66.17
1992 2.38 237 8.18 3.65 1.82 215 39.93 03 53.97
1993 215 6.1t 6.04 3.28 1.62 2.82 32.56 0.28 46.32
1994 2.18 5.66 7.39 388 1.68 3.96 33.84 0.27 48.82
1993 1.6 6.61 5.09 319 1.2 2.9 19.65 0.19 35.05
1996 1.51 13.76 4.45 . 428 1.91 4.34 20.06 034 41.92

1997 1.91 4.85 6.45 3.48 1.81 4.69 22.04 0.34 38.713




Table X-22g.—Annual CMR values by year for White Perch for 12 Regions and 100% flow-through mortality (actual flow).
See Tables X-2a and b for model used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR "POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 9.62 .1t 1.98 71 379 0.27 1.16 30.61
1975 1.86 14.49 11.81 10.18 )2 0.4 2.32 38.75
1976 2.86 5.53 9.65 8.52 1.24 0.47 2.66 27.42
1977 241 11,96 12.2 8.42 1.85 0.49 2.1 3194
1978 1.74 8.97 12.36 5.99 1.08 0.93 2.81 29.8
1979 1.22 13.46 123 7.25 0.78 0.25 1.712 3236
1980 0.59 5.19 12.75 9.5 1.45 0.39 2.85 29.0)
1981 0.56 11.06 2.87 8.46 2,54 0.16 1.5 24.64
1982 0.28 7.53 3.88 317 24 0.5 257 18.79
1983 1.83 28.88 12.41 7.25 4.68 0.39 2.04 47.24
1984 .13 15.02 6.67 4.94 1.84 0.5 2.87 0.44 29.(31
1985 0.06 0.96 5.88 5.53 0.47 0.31 119 0.12 13.82
1986 0.54 7.13 16.85 19.47 115 0.08 0.47 0.29 39.38
1987 0.01 1.13 12.54 10,7t 0.78 0.64 1.1 0.22 249
1988 0.99 13.59 13.34 9.46 3.45 0.57 1.95 0.65 31.22
1989 1.36 5.3 15.06 9.78 241 0.48 2.89 0.54 3285
1990 on 59 13.39 9.89 2.14 0.89 3.54 0.35 32.02
1991 0.37 2.63 12.24 11.53 1.85 0.29 141 0.37 I
1992 0.51 4.84 12.36 8.06 2.54 0.21 2.27 0.54 27.89
1993 0.25 4.15 6.26 6.03 2.27 0.21 0.53 0.42 18.63
1994 0.5 5.45 12 5.59 1.6l 0.41 0.83 0.39 24.34
1995 0.17 a4t 8.79 6.58 0.87 0.37 0.53 0.27 19.52
1996 0.13 8.32 8.25 727 0.89 0.59 0.39 0.23 23.72
1997 0.35 2.34 9.34 9.98 3.2 0.53 1.01 0.49 24.76
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Table X-23a—Annual CMR values by year for American Shad for 13 Regions and 100% flow-through mortality (actual
flow). See Tables X-2a and b for model used in CMR estimation.

. ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR " POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 0.13 0.27 0.19 0.98 0.75 0.1 1.24 . 162
1975 0.13 0.44 3.4 2.49 .13 1.84 36.57 . 4231
1976 0.28 0.40 2.52 1.57 0.64 1.90 37.08 . 41.56
1977 0.03 0.47 n 113 1.49 0.38 3.38 . . 8.37
1978 0.11 0.29 2.40 1.45 0.45 . 0.78 18.09 . 22.50
1979 0.05 0.23 1.32 1.11 0.08 1.72 3172 . 34.75
1980 0.00 0.0} 0.39 0.31 0.15 2.00 42.26 . 43.92
1981 0.02 0.22 0.43 0.93 0.24 0.95 15.64 . 12,92
1982 0.19 0.54 042 - 1.07 1.25 0.72 10.00 . 13.70
1983 0.02 0.1 0.87 1.40 0.60 1.28 18.17 . 21.62
1984 : 1 007 9.33 136 0.85 1.35 0.98 12.58 0.32 24,57
1985 0.00 0.00 0.22 0.32 0.08 1.63 20,51 0.03 22.32
1986 0.00 4.49 0.40 0.85 0.10 0.46 6.58 0.02 12.40
1987 0.0t 0.00 0.53 0.36 0.15 1.82 3175 0.05 35.07
1988 0.01 0.16 0.24 0.23 0.93 2.19 42.78 0.18 45.00
1989 0.25 . 029 1.45 1.02 1.32 1.95 41.70 0.24 45.40
1990 0.10 0.45 2.66 2.08 1.69 297 49.40 0.31 54.40
1991 0.01 0.08 0.50 0.44 0.74 1.51 36.23 0.12 38.37
1992 0.01 0.06 0.27 0.18 0.56 1.34 58.82 0.15 59.87
1993 0.01 0.15 0.27 0.24 1.39 1.29 7.95 0.32 11.29
1994 0.04 0.14 0.44 0.28 0.52 2.61 22.24 0.13 25.43
1995 0.0l 0.9¢ 0.48 0.43 0.66 1.33 12.09 0.12 14.82
1996 0.04 0.49 0.30 0.38 0.69 1.29 4.27 0.17 7.45

1997 0.01 0.06 0.37 0.58 0.85 1.99 16.63 0.14 19.91




Table X-23b.—Annual CMR values by year for Atlantic Tomcod for 13 Regions and 100% flow-through mortality (actual
flow). See Tables X-2a and b for model used in CMR estimation.

_ ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR "POINT INDIAN POINT __ ROSETON __ DANSKAMMER __ LOVETT __ STATE PLAZA STATION RESCO RIVERWIDE
1974 10.10 6.98 0.42 093 5.05 0.00 0.01 . 21.67
1975 16.04 12.59 1.78 0.38 4.54 0.00 0.01 . 31.44
1976 19.59 14.36 1.67 0.61 4.82 0.00 0.0t . 3595
1977 9.79 15.20 4.98 1.47 1.60 0.00 0.00 . 29.53
1978 16.84 17.94 . 1.26 5.2 0.00 0.01 . 38.51
1979 10.85 26.69 4.10 L 238 0.90 0.00 . 39.50
1980 1.1 39.05 3.00 0.76 8.67 0.00 0.00 . 5237
198) 13.48 21.14 2.54 0.92 7.22 0.00 0.00 . jg.88
1982 . 11.59 25.60 2,15 1.09 7.10 0.00 0.00 . 41.22
1983 11.72 12.46 241 0.;9 3.5 0.00 0.00 . 28.06
1984 10.21 21.56 248 . 1.05 2.57 0.00 0.00 0.95 36.09
1985 117 39.05 3.38 1.23 6.67 0.00 0.00 1.86 52.67
1986 13.81 19.91 2.83 1.08 6.29 - 000 0.03 1.69 38.89
1987 8.01 20.79 157 1.36 2.84 0.00 0.00 0.98 3332
1988 12.80 nn 2.88 115 6.00 0.00 0.00 1.57 4715
1989 13.48 6.17 2.57 1.01 4.50 0.00 0.00 0.99 25.96
1990 1219 9.17 3.17 1.24 4.18 0.00 0.00 0.82 27.52
1991 11.76 11.07 2.66 0.88 5N 0.00 0.03 0.98 29.34
1992 12.63 22.65 2.50 0.78 4.60 0.00 0.00 0.98 3824
1993 9.01 5.16 1.56 0.44 2.17 0.00 0.00 0.78 17.90
1994 7.59 nmn 236 0.70 4.04 0.00 0.00 0.80 24.75
1995 11.39 10.58 2.10 0.85 5.56 0.00 0.02 1.58 28.53
1996 245 1).41 1.26 0.47 1.85 0.00 0.00 0.52 18.96

1997 0.97 18.07 2.41 .11 2.7 0.00 0.00 0.7 2437




Table X-23c.—Annual CMR values by year for Bay Anchovy for 13 Regions and 100% flow-through mortality (actual flow).
See Tables X-2a and b for mode! used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 5.00 .3 0.05 0.04 7.95 0.00 0.01 . . 19.03
1975 420 6.61 0.18 0.07 6.10 005 - 0.63 . 16.76
1976 1.67 345 0.20 0,07 341 0.00 0.06 . 10.47
1977 496 13.78 0.22 0.07 8.00 0.02 0.21 . 25.00
1978 6.00 12.54 0.48 0.14 7.86 0.00 0.00 ; 24.7
1979 630 10.80 0.52 0.16 4 0.00 0.04 . 20.43
1980 ° 6.35 18.44 021 0.09 9.07 0.00 0.02 - . 30.77
1981 401 18.56 0.23 o.11 8.94 0.00 0.0t . 29.06
1982 1.82 419 031 0.14 5.29 0.00 0.02 . 11.32
1983 2.95 9.04 0.51 021 6.34 0.00 0.00 . 17.93
1984 3.0 6.26 0.43 0.20 4.63 0.00 0.01 0.82 14.55
1985 " 3,07 10.06 0.47 0.20 817 0.05 0.57 111 21.84
1986 1.84 5.07 0.13 006 4.52 0.00 0.01 " om 11.84
1987 5.50 9.99° 0.38 o.11 5.6 0.01 0.t4 1.2 21.25
1988 - 521 1.7 0.76 0.29 6.83 0.02 0.25 113 29.11
1989 3.59 7.96 0.1t 0.03 4.62 0.00 0.0 0.57 15.97
1990 .24 20.85 1.07 0.40 8.48 0.00 0.03 110 3.12
1991 ‘ kR /) 9.09 1.44 0.59 6.99 0.00 0.0t 095 21.0
1992 - 3.8 712 0.20 0.08 6.82 0.01 0.20 0.74 1754
1993 ERT 7.08 0.50 0.29 7.03 0.01 0.15 0.82 17.81
1994 2.69 5.94 0.09 0.04 6.85 0.01 0.07 0.85 15.66
1995 3.55 14.99 1.82 0.96 6.74 0.01 0.05 0.96 26.40
1996 127 15.55 0.07 . 0.05 7.19 0.60 0.00 0.94 23.44

1997 3.61 6.62 . 1.78 0.98 7.95 0.01 0.05 0.98 20.25




Table X-23d.—Annual CMR values by year for River Herring for 13 Regions and 100% flow-through mortality (actual flow).
See Tables X-2a and b for model used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR ‘POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 0.21 1.04 0.75 3.26 0.58 1.76 25.26 . 30.78
1978 0.23 1.78 13.54 13.31 0.55 1.53 22.03 . 43.92
1976 1.00 232 6.67 4.82 0.71 1.61 23.59 . 35.88
1977 0.62 3.05 6.95 . 9.04 0.52 1.57 21.25 . I
1978 0.26 155 3.60 212 0.37 1.75 ' 25.39 . 2.3
1979 0.11 2.72 4.85 3.47 0.13 1.85 21.42 . 31.26
1980 0.08 0.55 3.27 2.78 0.58 I.él 22.24 . 28.64
1981 0.02 0.70 2.85 2.90 0.26 0.30 8.19 . 14.51
1982 0.21 1.00 235 2.15 1.88 0.42 428 . L
1983 0.37 3.80 5.38 5.81 1.18 0.91 9.58 . 24.37
1984 0.19 6.67 2.07 1.86 . . 1.53 110 18,73 033 29.38
1985 0.00 0.02 1.27 2.15 0.01 . 1.16 13.25 0.00 17.20
1986 0.0t 1.16 1,98 3.97 0.12 0.26 4.68 0.03 11.69
1987 0.0 0.05 320 2.28 0.06 3.82 3135 0.02 37.63
1988 0.05 0.61 4.20 4.54 ' 0.23 1.35 19.36 0.05 27.93
1989 0.52 1.47 5.54 3.40 1.28 1.74 27.96 0.24 37.64
1990 1.07 3.6l 2.82 2.26 1.38 1.95 24.79 0.30 34.33
1991 . ‘0.10 0.50 1.89 1.16 0.27 1.31 21,37 0.05 25.45
I99é 0.07 0.52 2.52 1.46 0.54 1.68 41.55 0.09 45.47
1993 0.03 0.28 1.06 0.77 0.48 0.95 10.15 0.12 13.44
1994 0.09 0.59 2.31 [ ] 0.39 1.75 14.73 0.11 20.18
1995 0.03 0.15 4.63 4.08 0.16 1.37 6.68 0.04 16.09
1996 0.01 0.55 1.61 1.76 0.23 1.73 16 0.07 8.80

1997 0.27 0.74 5.28 6.42 1.50 2,08 11.07 0.29 24.96




Table X-23e—Annual CMR values by year for Striped Bass for 13 Regions and 100% flow-through mortality (actual flow).
See Tables X-2a and b for model used in CMR estimation. '

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR ‘POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 2.51 18.16 1.28 2.02 7.28 0.00 0.05 ) 32.13
1975 337 24.17 5.65 4.88 7.96 0.05 0.65 . 39.89
1976 4.96 1531 8.54 7.28 4.90 0.05 0.76 . : 35.60
1977 337 40.38 7.h 5.70 5.6 0.04 0.52 . 52.67
1978 4.5 25.94 4.84 3.48 6.30 0.00 0.03 . 39.17
1979 3.84 35.39 6.34 4.62 4.43 0.0 0.10 . 47.01
1980 T Aamn 28,59 10.30 8.32 7.24 0.02 0.27 . 4749
1981 0.80 13.50 1.50 9.50 6.19 0.02 0.3 . 28.48
1982 2.41 22.30 9.78 11.99 9.06 0.0 0.14 . 4532
1983 2,07 23.50 8.02 523 7.90 0.02 0.24 . 40.01
1984 9.47 4132 6.12 4.09 5.37 0.01 0.12 1.28 55.37
1985 0.25 12.87 7.20 6.32 237 0.23 2.53 0.63 28.71
1986 3.36 46.33 13.29 12.02 s.48 0.0 0.15 1.26 63.13
1987 1.68 . 7.29 12.94 15.06 2.5 0.08 0.76 0.68 3531
1988 332 34.50 8.93 9.25 7.44 0.02 0.22 1.39 52.34
1989 3.36 8.82 7.65 717 6.12 0.0 0.14 114 29.99
1990 2.42 18.42 11.95 1136 6.78 - 0.02 0.26 091 Qn
1991 236 1632 10.43 9.60 6.20 0.23 439 112 41.47
1992 2.7 20.02 8.69 7.20 8.50 0.0) 0.50 1.52 40.90
1993 1.46 1817 4.4 5.59 4.52 0.02 031 0.93 31.20
1994 2.47 21.87 5.19 13 7.29 0.02 0.12 132 36.20
1995 1.26 14.09 ‘ 9.79 8.98 4.2 0.06 0.38 0.84 3415
1996 0.36 34.28 478 6.25 4.96 0.02 0.0 1.01 45.04

1997 1.61 4.88 9.19 9.89 6.19 0.04 0.20 1.3 29.29




Table X-23f—Annual CMR values by year for Spottail Shiner for 13 Regions and 100% flow-through mortality (actual flow).
See Tables X-2a'and b for model used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 mn 4 6.34 1.72 2.36 1.84 . 13 36.93 . 48.20
1975 427 .13 4.95 2,78 2.06 5.98 56.28 . 67.14
1976 8.69 10.09 8.54 .10 2.89 3.04 35.40 . 55.74
1977 3.26 10.23 4.51 1.82 1.27 8.80 71.62 . 79.19
1978 6.00 12.01 5.49 1.75 2.02 5.8_7 55.99 . 68.82
1979 4.85 10.64 ’ 10.74 3.81 1.26 J.id 40.74 . 58.88
1980 .79 5.74 7.93 3.31 0.88 4.59 47.57 . 59.14
1981 274 12.24 6.06 291 2.09 2.00 34.97 . 51.43
1982 4.53 9.85 6.86 3 2.64 3.96 41.54 . 57.55
1983 319 8.77 8.30 3.50 1.69 4.72 48.17 . 62.06
1984 344 6.7 5.90 2.85 1.38 5.25 53.38 0.28 64.22
1985 2.4 8.88 6.93 3.4 2.00 5.41 40.55 0.36 55.99
1986 3.22 1.t 10.66 5.18 1.95 3.69 3L 0.40 52.80
1987 328 6.33 8.03 2.90 1.04 6.22 49.55 0.28 62.22
1988 .01 11.13 9.43 4.06 1.62 5.43 45.79 0.29 62.20
1989 5.27 13.94 6.98 wn 2.32 4.12 43.72 0.35 61.28
1990 3.53 11.49 197 i 1.79 4.79 45.95 0.30 61.88
1991 4.69 13.50 8.54 1.82 2.66 .46 50.14 0.45 66.17
1992 2.38 . 737 -8.18 3.65 1.82 2.15 39.93 0.30 53.97
1993 2.15 6.11 6.04 3.28 1.62 2.82 32.56 . 0.28 46.32
1994 2.18 5.66 2.39 3.88 1.68 1.96 33.84 0.27 48.82
1995 1.61 6.61 5.09 3.19 1.20 2.90 19.65 0.19 35.05
1996 1.51 13.76 445 428 191 4.34 20.06 0.34 41.92

1997 1.91 4.85 645 3.48 1.81 4.69 22.04 0.34 38.73




Table X-23g.—Annual CMR values by year for White Perch for 13 Regions and 100% flow-through mortality (actual flow).
See Tables X-2a and b for model used in CMR estimation.

ALBANY
BOWLINE EMPIRE STEAM WESTCHESTER
YEAR POINT INDIAN POINT ROSETON DANSKAMMER LOVETT STATE PLAZA STATION RESCO RIVERWIDE
1974 9.60 11.09 1.28 5.66 171 027 1.16 . 28.99
1975 3.84 14.48 8.85 8.16 132 0.40 2.32 . 35.26
1976 2.8 5.5t 8.24 7.88 1.24 0.47 2.66 . 25.75
1977 2.38 11.93 9.27 7.01 1.85 0.49 2,10 . 30.64
1978 1.73 8.96 6.98 .84 1.08 0.93 2.8t . 23,78
1979 1.20 13.44 9.24 5.78 0.78 O.éS 1.72 . 28.86
1980 0.56 5.14 9.10 7.62 1.44 0.39 2.85 . 24.46
1981 0.56 11.23 2.91 5.65 2.54 0.16 1.51 . 22.50
1982 0.28 7.50 4.31 347 2.39 0.50 2.57 . 19.13
1983 1.78 27.51 9.84 5.85 4.68 0.39 2.04 . 43.78
1984 i.13 15.10 6.67 494 1.84 0.50 2.87 0.44 29.67
1985 0.09 0.96 5.88 5.53 0.47 0.31 1.19 0.12 13.84
1986 0.54 713 16.85 19.47 (B H] 0.08 0.47 0.28 39.38
1987 0.01 1.14 12.54 10.71 0.78 0.64 . 1.10 0.22 24.90
19838 0.93 13.50 8.05 6.80 3.45 0.57 1.95 0.65 3132
1989 1.34 5.23 11.28 7.94 2.41 0.48 2.89 0.54 28.35
1990 0.65 5.81 8.83 7.50 2.14 0.89 1.54 0.35 26.44
1991 0.33 2.51 12.13 8.79 1.70 0.29 1.41 0.34 25.00
1992 0.49 . 4.78 10.41 7.07 2.54 0.21 2.27 0.54 25.42
1993 0.21 4.10 3.03 4.44 227 021 0.53 0.42 14.33
1994 0.50 5.44 7.54 3.35 1.6l 0.42 0.85 0.39 18.64
1995 0.16 3.38 7.7! 5.90 0.87 0.37 0.53 0.27 17.92
1996 0.13 8.28 4.82 4.08 0.88 0.58 0.39 0.23 18.09 ’

1997 0.28 2.29 6.81 8.50 3.3t 0.53 1.02 0.49 21.30
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IV. Proposed Action

TABLE V-1 (Page 1 of 2)

WEEKLY EFFICIENT FLOWS AND FISH PROTECTION POINTS (FPPS) FOR ROSETON,
INDIAN POINT, AND BOWLINE POINT GENERATING STATIONS

- ‘ROSETON . " INDIAN POINT BOWLINE POINT
| o EFFICIENT
Arixo o CLEFFICIENTFLOW|. . |EFFICIENT FLOW FLOW (1000
WEEK | DATE.| " (1000GPM). | FPPS | (1000 GPM) |FPPs ‘GPM) FPPs
1 5-Jan 418 0.0 1022 0.0 514 0.0
2 12-Jan 418 0.0 1014 0.0 514 0.0
l 3 18-Jan 418 0.0 1014 0.0 514 0.0
4 26-Jan 418 0.0 - 1008 0.0 514 00 .
5 2-Feb 418 0.0 1009 0.0 514 0.0
6 9-Feb 418 0.0 1005 0.0 514 0.0
7 16-Feb 418 0.0 1003 0.0 514 0.0
8 23-Feb 418 2.1 1006 13.3 514 6.1
9 1-Mar 418 48 1012 19.3 514 8.6
10 8-Mar 418 2.1 1014 25.9 514 135
1 15-Mar 418 2.1 1029 24.3 514 122
. 12 22-Mar 418 2.9 1100 16.6 514 8.9
13 29-Mar 418 19 1120 8.5 514 6.0
. 14 5-Apr 418 0.5 1204 38 514 37
15 12-Apr 418 0.1 1227 7.2 514 4.1
16 19-Apr 418 0.6 1318 5.1 514 39
17 26-Apr 418 1.2 1359 94 514 5.0
18 3-May 418 39 1509 8.0 514 38
19 10-May 459 116 1652 13.0 514 37
20 17-May 561 20.4 1682 18.0 514 31
21 24-May 561 232 1684 26.9 514 38
22 31-May 561 18.1 1687 352 514 34
23 7-Jun 561 15.9 1690 459 514 40
24 14-Jun 630 13.8 1692 420 598 50
25 21-Jun 641 9.8 1694 52.9 632 7.8
26 28-Jun 641 12.8 1697 410 632 8.3
27 5-Jul 641 10.0 1698 37.7 632 8.4
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IV. Proposed Action

. TABLE IV-1 (Page 2 of 2)

WEEKLY EFFICIENT FLOWS AND FISH PROTECTION POINTS (FPPS) FOR ROSETON,
INDIAN POINT, AND BOWLINE POINT GENERATING STATIONS

~ ROSETON _ INDIANPOINT | BOWLINE POINT.
1 7 | .. 7| EFFICIENT | °
: . |EFFICIENT FLOW EFFICIENT FLOW { FLOW (1000 -
WEEK- | - -DATE (1000:GPM) | FPPS | (1000 GPM) |FPPs GPM) FPPs
28 12-Jul 641 7.3 1700 243 632 6.6
29 19-Jul 641 41 1702 16.6 632 55
30 26-Jul 641 25 1703 10.8 632 42
31 2-Aug 641 20 1704 8.4 632 33
32 9-Aug 641 16 1704 59 632 22
33 16-Aug 641 1.0 1704 33 632 1.1
34 23-Aug 641 0.4 1703 1.6 632 0.6
35 30-Aug 641 0.1 1703 1.0 632 0.4
36 6-Sep 641 0.1 1702 07 632 0.3 |
37 13-Sep 641 0.1 1700 05 632 02 !
| _ 38 20-Sep 618 0.0 1698 0.2 632 0.1
39 27-Sep 561 0.0 1695 0.1 632 0.0
40 - 4-Oct 561 0.0 1692 0.0 632 0.0
. 41 11-Oct 541 0.0 1689 0.0 598 0.0
42 18-Oct 418 0.0 1687 0.0 514 0.0
43 25-Oct 418 0.0 1683 0.0 514 0.0
44 1-Nov 418 0.0 1680 0.0 ~514 0.0
45 8-Nov 418 0.0 1566 0.0 314 0.0
46 15-Nov 418 0.0 1439 0.0 514" 0.0
47 22-Nov 418 0.0 1343 0.0 514 0.0
48 29-Nov 418 0.0 1248 0.0 514 0.0
49 6-Dec 418 0.0 1211 0.0 514 0.0
50 13-Dec 418 0.0 1118 0.0 514 0.0
51 20-Dec 418 0.0 1099 0.0 514 0.0
52 27-Dec 418 -] 00 1026 0.0 514 0.0

rpf/Network/HRDEIS/revision no. 14/ Edited-Sections/New-Sec-1V-Tbls/Tbl- VI-01 A. Description of the Proposed Action




Appendix 8C




V1. Environmental Impacts of the Proposed Action

ENTRAINMENT CONDITIONAL MORTALITY RATES FOR SEVEN TAXA

TABLE VI-1

UNDER FOUR SCENARIOS FOR MEETING THE GUARANTEED LEVEL OF FISH PROTECTION POINTS. OUTAGES ARE

LIMITED TO THE MINIMUM NECESSARY TO MEET THE GUARANTEE. CONDITIONAL MORTALITY RATES ARE BASED ON

ESTIMATED THROUGH-PLANT MORTALITY RATES. BOLD TYPE INDICATES THE MINIMUM RATE FOR THE TAXON

Bowline Point

Striped Bass
White Perch
Atlantic Tomeod
American Shad
Bay Anchovy
River Herring
Spottail Shiner

Indian Point

Striped Bass
White Perch
Atlantic Tomeod
American Shad
Bay Anchovy
River Heming
Spottail Shiner

Roseton

Striped Bass
White Perch
Atlantic Tomeod
American Shad
Bay Anchovy
River Heming
Spottail Shiner

Total*

Striped Bass
White Perch
Atlantic Tomeod
American Shad
Bay Anchovy
River Herring
Spottail Shiner

0.0087
0.0031
0.0618
0.0002
0.0478
0.0013
0.0051

0.1160
0.0475
0.1116
0.0020
0.1462
0.0089
0.0372

0.0353
0.0656
0.0099
0.0047
0.0113
0.0341
0.0130

0.1546
0.1128
0.1748
0.0089
0.1963
0.6438
0.0546

0.1105
0.0439
0.1373
0.0016
0.1310
0.0079
0.0301

0.0301
0.0617
0.0179
0.0039
0.0112
0.0314
0.0123

0.1427
0.1048
0.2194
0.0057
0.1698
0.0400
0.0459

0.1150
0.0458
0.1439
- 0.0018
0.1169

0.0087

0.0237

0.0344
0.0669
0.0181
0.0045
0.0067
0.0301
0.0084

0.1517
0.1120
0.2288
0.0065
0.1475
0.0397
0.0353

0.0995
0.0429
0.1434
0.0019
0.1360
0.0081
0.0370

0.0329
0.0616
0.0178
0.0047
0.0113
0.0329
0.0130

0.1366
0.1046
0.2110
0.0068
0.1863
0.0421
0.0544

0.0077
0.0027
0.0713
0.0002
0.0393
0.0012
0.0044

0.1069
0.0435
0.1395
0.0018
0.1322
0.0081
0.0316

0.0332
0.0639
0.0159
0.0045
0.0101
0.0321
0.0117

0.1432
0.1071
0.2136
0.0064
0.1746
0.0411
0.0472

* CMRyoa = 1- (1-CMRgs) (1-CMRip) (1-CMRaos)

pf/Network/HRDEIS/revision no. 14/ Edited-Sections/New-Sec-[V-Tbls/Tbl-VI-1
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Table 3. Total number killed by entrainment based on in-plant sampling at Bowline Point 1 & 2 during 1981-1987

American Shad
Sum of Number Entrained |Year J
Lifestage 1981 1882 1983 1984 1586 1987|Grand Total
1 1.20E+05 1.20E+0S
3| 4.43E+04 B.68E+05 S548E+04 3.94E+05 1.32E+04 221E+04| 1.39E+06
. 4] 7.88E+04 2.76E+04 2.95E+04 1.556+04 2.92E+04] 1.B1E+05
Grand Total 1.20E+05 1.02E+06 8.43E+04 3.94E+05 287E+04 S5.13E+04| 1.69E+06
Bay Anchovy
Sum of Number Entrained |Year |
Lifestage 1981 1882 1983 1984 1985 1986 1987|Grand Total
1 325E+04 1.73E+05 3.82E+06 1.30E+05 B.05E+05S| 4.96E+06
2 8.59E+04 333E+05 4.25E+04] 4.61E+05
3] 521E+07 221E+05 238E+07 288E+08 3.07E+07 4.66E+07 9.46E+07| 5.36E+08
4] 135406 5.20E+04 1.14E+06 218E+06 7.A7E+05 208E+05S 7.78E+05| 6.42E+06
Grand Total 5356407 2.73E+05 251E+07 290E+08 3.52E+07 4.73E+07 9.62E+07| 548BE+08
. River Herring
Sum of Number Entrained |Year J
Lifestage 1981 1582 1983 1984 1985 1986 1987|Grand Total
1 3.91E+04 1.12E+04 1.80E+04 1.47E+05 1.0SE+04  1.23E+04 2.3BE+05
2 2.33E+04 2.64E+05 2.87E+05
3] 202E+06 6.78E+06 2.44E+07 4.25E+07 4.00E+04 B.64E+05 1.52E+05| 7.67E+07
4] 1.39E+05 349E+04 7.69E+04 1.4S5E+04 4.51E+04 S46E+03| 3.16E+05
Grand Total 220E+06 G6.82E+06 2.45E+07 427E+07 3.15E+05 S21E+05 1.57E+05| 7.76E+07
Striped Bass
Sum of Number Entrained |Year |
Lifestage 1981 1882 1983 1984 1985 1986 1987]Grand Total
1 : 1.53E+03 217E+04 2.01E+03 1.02E+03| 2.62E+04
2| 1.92E+05 1.69E+06 1.26E+06 S.11E+05 2S50E+04 S35E+06 2.44E+04| 9.05E+06
3] 336E+06 1.16E+06 1.78E+06 4.27E+06 3.28E+05 9.64E+06 2.32E+06] 229E+Q7
4] 1.32E+0S 8.69E+04 1.17E+0S 3.60E+04 3.18E+04  3.10E+05} 7.13E+05
Grand Total '3.69E+06 2.94E+06 316E+06 4.84E+06 3.55E+05 1.50E+07  265E+06] 3.27E+07
White Perch
Sum of Number Entrained | Year I
Lifestage . 1981 1982 1983 1984 1985 1986 1887)Grand Total
1 1.36E+06 3.73E+06 3.84E+06 3.75E+06 1.90E+0S 1.67E+05 1.12E+03| 1.30E+07
2 6.95E+04 G.03E+05 6.97E+05 2.87E+0S  4.52E+05 2.41E+06
3] 876E+06 3.63E+06 1.15E+07 1.01E+07 7.26E+0S 5.56E+06 1.71E+05] 4.05E+07
4] 250E+0S 4.95E+04 SB4E+04 1.14E+04 4.72E+04 6.70E+04  2.46E+04| S5.08E+05
Grand Total 1.04E+07 7.48E+D6 1.63E+07 1.46E+07 1.25E+06 6.25E+06 1.96E+0S| 5.65E+07

Life Stages: 1 = eggs; 2 = yolk-sac larvae; 3 = post yolk-sac larvae; 4 = juveniles




Table 3. Total numbers entrained based on in-plant abundance sampling at Bowline Point 1 & 2 during 19814-1987.

American Shad
Sum of Number Entrained |Year |
Lifestage 1981 1982 1983 1984 1986 1987|Grand Total
1 1.20E+05 1.20E+05
3| 516E+04 1.09E+06 6.73E+04 496E+05 1.66E+04 278E+04| 1.75E+06
4] B8B7E+04 347E+04  3.15E404 1.91E+04  3.68E+04] 2.11E+05
Grand Total 1.40E+05 1.25E+06 9.88E+04 4.96E+05 357E+04 6.46E+04] 2.08E+06
Bay Anchovy
Sum of Number Entrained |Year |
Lifestage 1981 1982 1983 1984 1985 1986 1987]Grand Total
1 325E+04 1.73E+05 385E+06 1.30E+05 B.0SE+05| 4.99E+06
2 3.48E+05 - 333E+05 4.25E+04| 7.23E+05
3] S521E+07 221E+05 4.16E+07 288E+08 321E+07 4.66E+07 9.46E+07| 5.55E+08
4| 1.3SE+06 S520E+04 1.14E+06 218BE+06 7.47E+05 208E+05 7.78E+05| 6.42E+06
Grand Total 535E+07 2.73E+05 4.32E+07 200E+08 367E+07 473E+07 9.62E+07] 5.67E+08
River Herring
Sum of Number Entrained |Year | -
Lifestage 1981 1982 1983 1984 1985 1986 1987|Grand Total
1| 391E+04 1.12E+04 1.80E+04 1.73E+05 1.42E+04 1.23E+04 2.68E+05
2 2.93E+04 3.32E405 361E+05
3| 254E+06 B8S54E+06 297E+07 S.36E+07 SO3E+04 1.09E+06  1.91E+05| 9.57E+07
4| 147E+05 3.70E+04 7.95E404  1.50E+04 5686404  6.88E+03] 3.43E+05
Grand Total 273E+06 B.58E+06 298E+07 5.38E+07 3.97E+05 1.16E+06  1.98E+05| 9.67E+07
Striped Bass
Sum of Number Entrained |Year |
Lifestage 1981 1982 1983 1984 1985 1986 1987|Grand Total
1 1.53E+03 243E+04 201E+03 1.026403] 2.88E+04
2| 546E+05 625E+06 2.84E+06 1S5TE+06 G6.77E+04 1.42E407 O.17E+04] 2.56E+07
3| 147E+07 4.04E+06 626E+06 1.57TE+07 1.1SE+06 3.36E+07 B.0SE+06| 8.06E+07
4| S520E+05 3.42E+05 4.7BE+05  1.42E+05 1.25E+05  1.22E+06] 2.83E+06
Grand Total 1.28E407 1.06E+07 9.58E+06 1.74E+07 1.22E+06 4.79E+07  9.39E+06] 1.09E+08
White Perch
Sum of Number Entrained |Year |
Lifestage 1981 1982 1983 1984 1985 1986 1987]Grand Total
1| 1.36E+06 3.73E+06 3.84E+06 4.10E+06 1.98E+05 1.67E+05 1.12E+03| 1.34E+07
2 1.23E+405 1.60E+06 1.28E+06 S507E+05 7.98E+05 4.31E406
3| 155E+07 6.41E+06 204E+07 202E+07 1.29E+06 O.83E+06  3.02E+05| 7.40E+07
4| 538E+05 1.07E+05 1.42E+05 245E+04 1.02E+05 1.44E+05 S520E+04] 1.11E+06
Grand Total 1.74E+07 1.04E+07 2.60E+07 256E+07 2.10E+06 1.09E+07 3.56E+05| 9.28E+07

Life Stages: 1 = eggs; 2 = yolk-sac larvae; 3 = post yolk-sac larvae; 4 = juveniles
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WHITE PERCH-CASE 1(design)  Unit 3 Flow (MGD) = 6.5

RELATIVE FRACTION KILLED

~ No. Killed Frac. Of Total
eggs 13000000 0.2304229147
YSL 2410000 0.0427168634
PYSL 40500000 0.7178560034
Juv 508000 0.0090042185
Total 56418000
REGRESSION ANALYSIS

% Fraction

CMR est: 0.21 0.0021000000
CMR (m) 1.0605
CMR (b) 0.2471
CMR 100 0.469805 0.0046980500

FLOW WEIGHT THE DIFFERENCE (CMR100-CMREST)

CMR egg 100 0.0010825384

CMR YSL 100 0.0002006860

CMR PYSL 100 0.0033725234

CMR Juv 100 0.0000423023

CMR egg est 0.0004838881

CMR YSL est 0.0000897054

CMR PYSL est 0.0015074976

CMR Juv est 0.0000189089

FLOW WEIGHT AND ADJUST FOR % CAPTURE

% Fraction Captured (Screen) Fraction Captured GB

% capture eggs 100 1.0000000000 1.00
% capture YSL 100 1.0000000000 1.00
% capture PYSL 100 1.0000000000 1.00
% capture Juv 100 1.0000000000 1.00

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD} 780.0
Unit 1,2 Q YSL (MGD) 780.0
Unit 1,2 Q PYSL (MGD) 810.0
Unit 1,2 Q Juv (MGD) 870.0
CMR eggs 0.0000049888
CMR YSL 0.0000009248
CMR PYSL 0.0000149663
CMR Juv 0.0000001748

CMR TOTAL Fraction of Population 0.0000210545




WHITE PERCH-CASE 1(design)

RELATIVE FRACTION KILLED
No. Killed
eggs 13000000
YSL 2410000
PYSL 40500000
Juv 508000
Total 56418000
REGRESSION ANALYSIS
%
CMR est: 0.21
CMR (m) 1.0605
. CMR (b) 0.2471
CMR 100 0.469805

Unit 3 Flow (MGD) =

Frac. Of Total

Fraction

0.2304229147
0.0427168634
0.7178560034
0.0090042185

0.0021000000

0.0046980500

FLOW WEIGHT THE DIFFERENCE (CMR100-CMREST)

CMR egg 100
CMR YSL 100
CMR PYSL 100
CMR Juv 100

CMR egg est
CMR YSL est
CMR PYSL est
CMR Juv est

0.0010825384
0.0002006860
0.0033725234
0.0000423023

0.0004838881
0.0000897054
0.0015074976
0.0000189089

FLOW WEIGHT AND ADJUST FOR % CAPTURE

% capture eggs
% capture YSL
% capture PYSL
% capture Juv

100
100
100
100

Fraction Captured (Screen) Fraction Captured GB

1.0000000000
1.0000000000
1.0000000000
1.0000000000

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
Unit 1,2 Q Juv (MGD)

CMR eggs
CMR YSL
CMR PYSL
CMR Juv

CMR TOTAL Fraction of Population

780.0
780.0
810.0
870.0

0.0000057563
0.0000010671
0.0000172688
0.0000002017

0.0000242937

7.5

1.00
1.00
1.00
1.00




.|

WHITE PERCH-CASE 2

RELATIVE FRACTION KILLED
No. Killed
13000000
YSL 2410000
PYSL 40500000
Juv 508000

eggs

Total 56418000

REGRESSION ANALYSIS
%

CMR est: 0.21

CMR (m) 1.0605

CMR (b) 0.2471

CMR 100 0.469805

FLOW WEIGHT CMR100

CMR egg 100
CMR YSL 100
CMR PYSL 100
CMR Juv 100

Unit 3 Flow (MGD) =

Frac. Of Total
0.2304229147
0.0427168634
0.7178560034
0.0090042185

Fraction
0.0021000000

0.0046980500

0.0010825384
0.0002006860
0.0033725234
0.0000423023

FLOW WEIGHT AND ADJUST FOR % CAPTURE

%

% capture eggs 100
% capture YSL 100
% capture PYSL 50
% capture Juv 0

Fraction Captured (screen)

1.0000000000
1.0000000000
0.5000000000
0.0000000000

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
Unit 1,2 Q Juv (MGD)

CMR eggs
CMR YSL
CMR PYSL
CMR Juv

. CMR TOTAL Fraction of Population

780.0
780.0
810.0
870.0

0.0000104090
0.0000019297
0.0000156135
0.0000000000

0.0000279520

7.5

Fraction Captured (GB)

1.00
1.00
1.00
1.00




WHITE PERCH-CASE 2

RELATIVE FRACTION KILLED
No. Killed

eggs 13000000

YSL 2410000

PYSL 40500000

Juv 508000

Total 56418000

REGRESSION ANALYSIS
%

CMR est: 0.21

CMR (m) 1.0605

CMR (b) 0.2471

CMR 100 0.469805

FLOW WEIGHT CMR100

CMR egg 100

CMR YSL 100

CMR PYSL 100

CMR Juv 100

Unit 3 Flow (MGD) =

Frac. Of Total
0.2304229147
0.0427168634
0.7178560034
0.0090042185

Fraction
0.0021000000

0.0046980500

0.0010825384
0.0002006860
0.0033725234
0.0000423023

FLOW WEIGHT AND ADJUST FOR % CAPTURE

%

% capture eggs
% capture YSL
% capture PYSL
% capture Juv

Fraction Captured (screen)
100 1.0000000000
100 1.0000000000
50 0.5000000000
0 0.0000000000

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
Unit 1,2 Q Juv (MGD)

CMR eggs
CMR YSL
CMR PYSL
CMR Juv

CMR TOTAL Fraction of Population

780.0
780.0
810.0
870.0

0.0000090212
0.0000016724
0.0000135317
0.0000000000

0.0000242251

6.5

Fraction Captured (G8)
1.00
1.00
1.00
1.00




BAY ANCHOVY-CASE 1 Unit 3 Flow (MGD) =
RELATIVE FRACTION KILLED

No. Killed Frac. Of Total
eggs 4960000 0.0090537218
YSL 461000 0.0008414850
PYSL 536000000 0.9783860646
Juv 6420000 0.0117187286
Total 547841000
REGRESSION ANALYSIS

% Fraction
CMR est: 3.39 0.0339000000
CMR (m) 1
CMR (b)
CMR 100 3.39 0.0339000000

FLOW WEIGHT THE DIFFERENCE (CMR100-CMREST)

CMR egg 100 0.0003069212

CMR YSL 100 0.0000285263

CMR PYSL 100 0.0331672876

CMR Juv 100 0.0003972649

CMR egg est 0.0003069212

CMR YSL est 0.0000285263

CMR PYSL est 0.0331672876

CMR Juv est 0.0003972649

FLOW WEIGHT AND ADJUST FOR % CAPTURE

% Fraction Captured (Screen) Fraction Captured GB

% capture eggs 100 1.0000000000 1.00
% capture YSL 100 1.0000000000 1.00
% capture PYSL 100 1.0000000000 1.00
% capture Juv 100 1.0000000000 1.00

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
Unit 1,2 Q Juv (MGD)

CMR eggs
CMR YSL
CMR PYSL
CMR Juv

CMR TOTAL Fraction of Population

861.4
840.2
888.1
882.1

0.0000000000
0.0000000000
0.0000000000
0.0000000000

0.0000000000

6.5




BAY ANCHOVY-CASE 1 Unit 3 Flow (MGD) =
RELATIVE FRACTION KILLED

No. Killed Frac. Of Total
eggs 4960000 0.0090537218
YSL 461000 0.0008414850
PYSL 536000000 0.9783860646
Juv 6420000 0.0117187286
Total 547841000
REGRESSION ANALYSIS

% Fraction
CMR est: 3.39 0.0339000000
CMR (m) 1
CMR (b)
CMR 100 3.39 0.0339000000 .

FLOW WEIGHT THE DIFFERENCE (CMR100-CMREST)

CMR egg 100 0.0003069212

CMR YSL 100 0.0000285263

CMR PYSL 100 0.0331672876

CMR Juv 100 0.0003972649

CMR egg est 0.0003069212

'‘CMR YSL est 0.0000285263

CMR PYSL est 0.0331672876

CMR Juv est 0.0003972649

FLOW WEIGHT AND ADJUST FOR % CAPTURE

% Fraction Captured (Screen) Fraction Captured GB

% capture eggs ' © 100 1.0000000000 1.00
% capture YSL 100 1.0000000000 1.00
% capture PYSL 100 1.0000000000 1.00
% capture Juv 100 1.0000000000 1.00

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
Unit 1,2 Q Juv (MGD)

CMR eggs
CMR YSL
CMR PYSL
CMR Juv

CMR TOTAL Fraction of Population

861.4
840.2
888.1
882.1

0.0000000000
0.0000000000
0.0000000000
0.0000000000

0.0000000000

7.5




BAY ANCHOVY-CASE 2 Unit 3 Flow (MGD) =
RELATIVE FRACTION KILLED

No. Killed Frac. Of Total
eggs 4960000 0.0090537218
YSL 461000 0.0008414850
PYSL 5.36E+08 0.9783860646
Juv 6420000 0.0117187286
Total 5.48E+08
REGRESSION ANALYSIS

% Fraction
CMR est: 3.39 0.0339000000
CMR (m) 1
CMR (b)
CMR 100 3.39 0.0333000000
FLOW WEIGHT CMR100
CMR egg 100 0.0003069212
CMR YSL 100 0.0000285263
CMR PYSL 100 0.0331672876
CMR Juv 100 0.0003972649

!

FLOW WEIGHT AND ADJUST FOR % CAPTURE
% Fraction Captured (WW)

% capture eggs 100 1.0000000000
% capture YSL 100 1.0000000000
% capture PYSL 100 1.0000000000
% capture Juv 0 0.0000000000

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD) 861.4
Unit 1,2 Q YSL (MGD) 840.2
Unit 1,2 Q PYSL (MGD) 888.1
Unit 1,2 Q Juv (MGD) 882.1
CMR eggs 0.0000026723
CMR YSL 0.0000002546
CMR PYSL 0.0002800976
CMR Juv 0.0000000000
CMR TOTAL Fraction of Population 0.0002830237

75

Fraction Captured (GB)
1.00
1.00
1.00
1.00




BAY ANCHOVY-CASE 2

RELATIVE FRACTION KILLED

No. Killed
eggs 4960000
YSL 461000
PYSL 5.36E+08
Juv 6420000

Total 5.48E+08
REGRESSIONO/ANALYSIS
CMR est: ) 3.39
CMR (m) 1
CMR (b)

CMR 100 3.39
FLOW WEIGHT CMR100
CMR egg 100

CMR YSL 100

CMR PYSL 100
CMR Juv 100

Unit 3 Flow (MGD) =

Frac. Of Total
0.0090537218
0.0008414850
0.9783860646
0.0117187286

Fraction
0.0339000000

0.0339000000

0.0003069212
0.0000285263
0.0331672876
0.0003972649

FLOW WEIGHT AND ADJUST FOR % CAPTURE
Fraction Captured (WW)  Fraction Captured (GB)

%

% capture eggs
% capture YSL
% capture PYSL
% capture Juv

100
100
100

0

1.0000000000
1.0000000000
1.0000000000
0.0000000000

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
Unit 1,2 Q Juv (MGD)

CMR eggs
CMR YSL
CMR PYSL
CMR Juv

. CMR TOTAL Fraction of Population

861.4
840.2
888.1
882.1

0.0000023160
0.0000002207
0.0002427512
0.0000000000

0.0002452873

6.5

1.00
1.00
1.00
1.00




RIVER HERRING-CASE 1
RELATIVE FRACTION KILLED
No. Killed
eggs 238000
YSL 287000
PYSL 76700000
Juv 316000
Total 77541000
REGRESSION ANALYSIS
%
CMR est: 0.1
CMR (m) 1.2622
CMR (b) 0.0026
CMR 100 0.12362

Unit 3 Flow (MGD) =

Frac. Of Total
0.0030693440
0.0037012677
0.9891541249
0.0040752634

Fraction
0.0010000000

0.0012362000

FLOW WEIGHT THE DIFFERENCE (CMR100-CMREST)

CMR egg 100
CMR YSL 100
CMR PYSL 100
CMR Juv 100

CMR egg est
CMR YSL est
CMR PYSL est
CMR Juv est

0.0000037943
0.0000045755
0.0012227923
0.0000050378

0.0000030693
0.0000037013
0.0009891541
0.0000040753

FLOW WEIGHT AND ADJUST FOR % CAPTURE

%

% caplure eggs 100
% capture YSL 100
% capture PYSL © 100
% capture Juv 100

Fraction Captured (Sc Fraction Captured GB

1.0000000000
1.0000000000
1.0000000000
1.0000000000

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
"Unit 1,2 Q Juv (MGD)

CMR eggs
CMR YSL
CMR PYSL
CMR Juv

CMR TOTAL Fraction of Population

769.2
769.2
812.8
882.1

0.0000000061
0.0000000074
0.0000018684
0.0000000071

0.0000018880

6.5

1.00
1.00
1.00
1.00




RIVER HERRING-CASE 1

RELATIVE FRACTION KILLED
No. Killed
eggs 238000
YSL 287000
PYSL 76700000
Juv 316000
Total 77541000
REGRESSION ANALYSIS
%
CMR est: 0.1
CMR (m) 1.2622
CMR (b) 0.0026
CMR 100 0.12362

Unit 3 Flow (MGD) =

Frac. Of Total
0.0030693440
0.0037012677
0.9891541249
0.0040752634

Fraction
0.0010000000

0.0012362000

FLOW WEIGHT THE DIFFERENCE (CMR100-CMREST)

CMR egg 100
CMR YSL 100
CMR PYSL 100
CMR Juv 100

CMR egg est
CMR YSL est
CMR PYSL est
"CMR Juv est

0.0000037943
0.0000045755
0.0012227923

0.0000050378

0.0000030693
0.0000037013
0.0009891541
0.0000040753

FLOW WEIGHT AND ADJUST FOR % CAPTURE

%

% capture eggs
% capture YSL
% capture PYSL
% capture Juv

100
100
100
100

Fraction Captured (Sc Fraction Captured GB

1.0000000000
1.0000000000
1.0000000000
1.0000000000

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
Unit 1,2 Q Juv (MGD)

CMR eggs
CMR YSL
CMR PYSL
CMR Juv

CMR TOTAL Fraction of Population

769.2
769.2
812.8
882.1

0.0000000071
0.0000000085
0.0000021559
0.0000000082

0.0000021796

7.5

1.00
1.00
1.00
1.00




RIVER HERRING-CASE 2 Unit 3 Flow (MGD) = 7.5

‘ RELATIVE FRACTION KILLED

No. Killed Frac. Of Total
eggs 238000 0.0030693440
YSL 287000 0.0037012677
PYSL 76700000 0.9891541249
Juv 316000 0.0040752634
Total 77541000
REGRESSION ANALYSIS

% Fraction
CMR est: 0.1 0.0010000000
CMR (m) 1.2622
CMR (b) 0.0026
CMR 100 0.12362 0.0012362000
FLOW WEIGHT CMR100
CMR egg 100 0.0000037943
CMR YSL 100 0.0000045755
CMR PSYL 100 0.0012227923

‘ CMR Juv 100 0.0000050378

FLOW WEIGHT AND ADJUST FOR % CAPTURE

% Fraction Captured (WW)  Fraction Captured (GB)
% capture eggs 100 1.0000000000 1.00
% capture YSL 100 1.0000000000 1.00
% capture PYSL 50 0.5000000000 1.00
% capture Juv 0 0.0000000000 1.00

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD) 769.2
Unit 1,2 Q YSL (MGD) 769.2
Unit 1,2 Q PYSL (MGD) 812.8
Unit 1,2 Q Juv (MGD) 882.1
CMR eggs 0.0000000370
CMR YSL 0.0000000446
CMR PSYL 0.0000056416
CMR Juv 0.0000000000

. CMR TOTAL Fraction of Population 0.0000057232




RIVER HERRING-CASE 2

RELATIVE FRACTION KILLED
No. Killed

egos 238000

YSL 287000

PYSL 76700000

Juv 316000

Total 77541000

REGRESSION ANALYSIS
%

CMR est: 0.1

CMR (m) 1.2622

CMR (b) 0.0026

CMR 100 0.12362

FLOW WEIGHT CMR100

CMR egg 100

CMR YSL 100

CMR PSYL 100

CMR Juv 100

Unit 3 Flow (MGD) =

Frac. Of Total
0.0030693440
0.0037012677
0.9891541249
0.0040752634

Fraction
0.0010000000

0.0012362000

0.0000037943
0.0000045755
0.0012227923
0.0000050378

FLOW WEIGHT AND ADJUST FOR % CAPTURE

%
% capture eggs 100
% capture YSL 100
% capture PYSL 50
% capture Juv 0

Fraction Captured (WW)
1.0000000000
1.0000000000
0.5000000000
0.0000000000

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
Unit 1,2 Q Juv (MGD)

CMR eggs
CMR YSL
CMR PSYL
CMR Juv

. CMR TOTAL Fraction of Population

769.2
769.2
812.8
882.1

0.0000000321
0.0000000387
0.0000048894
0.0000000000

0.0000049601

6.5

Fraction Captured (GB)
1.00
1.00
1.00
1.00




AMERICAN SHAD-CASE 1 Unit 3 Flow (MGD) = 6.5

RELATIVE FRACTION KILLED

No. Killed Frac. Of Total
eggs 120000 ' 0.0709639267
YSL 0 0.0000000000
PSYL 1390000 0.8219988173
Juv 181000 " 0.1070372561
Total 1691000
REGRESSION ANALYSIS

% Fraction
CMR est: 0.01 0.0001000000
CMR (m) 1.2525
CMR (b) 0.001
CMR 100 0.011525 0.0001152500

FLOW WEIGHT THE DIFFERENCE (CMR100-CMREST)

CMR egg 100 0.0000081786

CMR YSL 100 0.0000000000

CMR PYSL 100 0.0000947354

CMR Juv 100 0.0000123360

CMR egg est 0.0000070964

CMR YSL est ' 0.0000000000

CMR PYSL est 0.0000821999

CMR Juv est 0.0000107037

FLOW WEIGHT AND ADJUST FOR % CAPTURE

% Fraction Captured (Screen) Fraction Captured GB

% capture eggs 100 1.0000000000 1.00
% capture YSL 100 1.0000000000 1.00
% capture PYSL 100 1.0000000000 1.00
% capture Juv 100 1.0000000000 1.00

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD) 753.5
Unit 1,2 Q YSL (MGD) 772.4
Unit 1,2 Q PYSL (MGD) 812.8
Unit 1,2 Q Juv (MGD) 869.1
CMR eggs 0.0000000093
CMR YSL 0.0000000000
CMR PYSL 0.0000001002
CMR Juv 0.0000000122

CMR TOTAL Fraction of Population 0.0000001218




AMERICAN SHAD-CASE 1 Unit 3 Flow (MGD) = 7.5

RELATIVE FRACTION KILLED

No. Killed Frac. Of Total
eggs 120000 0.0709639267
YSL 0 0.0000000000
PSYL 1390000 - 0.8219988173
Juv 181000 0.1070372561
Total 1691000
REGRESSION ANALYSIS

% Fraction
CMR est: 0.01 0.0001000000
CMR (m) 1.2525
CMR (b) 0.001
CMR 100 0.011525 0.0001152500

FLOW WEIGHT THE DIFFERENCE (CMR100-CMREST)

CMR egg 100 0.0000081786
CMR YSL 100 . 0.0000000000
CMR PYSL 100 0.0000947354
CMR Juv 100 0.0000123360
CMR egg est 0.0000070964
CMR YSL est : 0.0000000000
CMR PYSL est 0.0000821999
CMR Juv est 0.0000107037
FLOW WEIGHT AND ADJUST FOR % CAPTURE

% Fraction Captured (Screen) Fraction Captured GB
% capture eggs 100 1.0000000000 1.00
% capture YSL 100 1.0000000000 1.00
% capture PYSL 100 1.0000000000 1.00
% capture Juv 100 1.0000000000 1.00

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD) ’ 753.5
Unit 1,2 Q YSL (MGD) 772.4
Unit 1,2 Q PYSL (MGD) 812.8
Unit 1,2 Q Juv (MGD) 869.1
CMR eggs 0.0000000108
CMR YSL 0.0000000000
CMR PYSL 0.0000001157
CMR Juv 0.0000000141

CMR TOTAL Fraction of Population 0.0000001405




AMERICAN SHAD-CASE 2

RELATIVE FRACTION KILLED
No. Killed

eggs 120000

YSL 0

PYSL 1390000

Juv 181000

Total 1691000

REGRESSION ANALYSIS
%

CMR est: 0.01

CMR (m) 1.2525

CMR (b) 0.001

CMR 100 0.011525

FLOW WEIGHT CMR100

CMR egg 100

CMR YSL 100

CMR PYSL 100

CMR Juv 100

Unit 3 Flow (MGD) =

Frac. Of Total

Fraction

0.0709639267
0.0000000000
0.8219988173
0.1070372561

0.0001000000

0.0001152500

0.0000081786
0.0000000000
0.0000947354
0.0000123360

FLOW WEIGHT AND ADJUST FOR % CAPTURE

%

% capture eggs
% capture YSL
% capture PYSL
% capture Juv

Fraction Captured (screen) Fraction Captured (GB)

1.0000000000
1.0000000000
0.2500000000
0.0000000000

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
Unit 1,2 Q Juv (MGD)

CMR eggs
CMR YSL
CMR PYSL
CMR Juv

. CMR TOTAL Fraction of Population

780.0
780.0
810.0
870.0

0.0000000786
0.0000000000
0.0000002193
0.0000000000

0.0000002979

7.5

1.00
1.00
1.00
1.00




AMERICAN SHAD-CASE 2

RELATIVE FRACTION KILLED

No. Killed
eggs 120000
YSL 0
PYSL 1390000
Juv 181000
Total 1691000
REGRESSION ANALYSIS

%
CMR est: 0.01
CMR (m) 1.2525
CMR (b) 0.001

CMR 100 0.011525
FLOW WEIGHT CMR100

CMR egg 100
CMR YSL 100
CMR PYSL 100
CMR Juv 100

Unit 3 Flow (MGD) =

Frac. Of Total

Fraction

0.0709639267
0.0000000000
0.8219988173
0.1070372561

0.0001000000

0.0001152500

0.0000081786
0.0000000000
0.0000947354
0.0000123360

FLOW WEIGHT AND ADJUST FOR % CAPTURE

%

% capture eggs 100
% capture YSL 100
% capture PYSL 25
% capture Juv 0

Fraction Captured (screen) Fraction Captured (GB)

1.0000000000
1.0000000000
0.2500000000
0.0000000000

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
Unit 1,2 Q Juv (MGD)

CMR eggs
CMR YSL
CMR PYSL
CMR Juv

CMR TOTAL Fraction of Population

780.0
780.0
810.0
870.0

0.0000000682
0.0000000000
0.0000001901
0.0000000000

0.0000002582

6.5

1.00
1.00
1.00
1.00




STRIPED BASS-CASE 1

RELATIVE FRACTION KILLED
No. Killed
eggs 26200
YSL 9050000
PYSL 22900000
Juv 713000
Total 32689200
REGRESSION ANALYSIS
%
CMR est: 0.63
CMR (m) 3.4457
CMR (b) 0.0314
CMR 100 2.202191

Unit 3 Flow (MGD) =

Frac. Of Total
0.0008014880
0.2768498464
0.7005371805
0.0218114851

Fraction
0.0063000000

0.0220219100

FLOW WEIGHT THE DIFFERENCE (CMR100-CMREST)

CMR egg 100
CMR YSL 100
CMR PYSL 100
CMR Juv 100

CMR egg est
CMR YSL est
CMR PYSL est
CMR Juv est

0.0000176503
0.0060967624
0.0154271667
0.0004803306

0.0000050494
0.0017441540
0.0044133842
0.0001374124

FLOW WEIGHT AND ADJUST FOR % CAPTURE

%
% capture eggs
% capture YSL
% capture PYSL
% capture Juv

Fraction Captured (Sc Fraction Captured GB

100 1.0000000000
100 1.0000000000
100 1.0000000000
100 1.0000000000

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
Unit 1,2 Q Juv (MGD)

CMR eqgs
CMR YSL
CMR PYSL
CMR Juv

CMR TOTAL Fraction of Population

776.0
776.0
776.0
869.0

0.0000001218
0.0000420677
0.0001064476
0.0000029596

0.0001515918

7.5

1.00
1.00
1.00
1.00




STRIPED BASS-CASE 1
RELATIVE FRACTION KILLED
No. Killed
eggs 26200
YSL 9050000
PYSL 22900000
Juv 713000
Total 32689200
REGRESSION ANALYSIS
%
CMR est: 0.63
CMR (m) 3.4457
CMR (b) 0.0314
CMR 100 2.202191

Unit 3 Flow (MGD) =

Frac. Of Total
0.0008014880
0.2768498464
0.7005371805
0.0218114851

Fraction
0.0063000000

0.0220219100

FLOW WEIGHT THE DIFFERENCE (CMR100-CMREST)

CMR egg 100
CMR YSL 100
CMR PYSL 100
CMR Juv 100

CMR egg est
CMR YSL est
CMR PYSL est
CMR Juv est

0.0000176503
0.0060967624
0.0154271667
‘0.0004803306

0.0000050494
0.0017441540
0.0044133842
0.0001374124

FLOW WEIGHT AND ADJUST FOR % CAPTURE

%

% capture eggs 100
% capture YSL 100
% capture PYSL 100
% capture Juv 100

Fraction Captured (Sc Fraction Captured GB

1.0000000000
1.0000000000
1.0000000000
1.0000000000

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
Unit 1,2 Q Juv (MGD)

CMR eggs
CMR YSL
CMR PYSL
CMR Juv

CMR TOTAL Fraction of Population

776.0
776.0
776.0
869.0

0.0000001055
0.0000364587
0.0000922546
0.0000025650

0.0001313801

6.5

1.00
1.00
1.00
1.00




STRIPED BASS-CASE 2

RELATIVE FRACTION KILLED
No. Killed

€ggs 26200

YSL 9050000

PYSL 22900000

Juv 713000

Total 32689200

REGRESSION ANALYSIS
%

CMR est: 0.63

CMR (m) 3.4457

CMR (b) 0.0314

CMR 100 2.202191

FLOW WEIGHT CMR100

CMR egg 100

CMR YSL 100

CMR PYSL 100

CMR Juv 100

Unit 3 Flow (MGD) =

Frac. Of Total
0.0008014880
0.2768498464
0.7005371805
0.0218114851

Fraction
0.0063000000

0.0220219100

0.0000176503
0.0060967624
- 0.0154271667
0.0004803306

FLOW WEIGHT AND ADJUST FOR % CAPTURE
Fraction Captured (Screen) Fraction Captured GB

%o

% capture eggs 100
% capture YSL 100
% capture PYSL 25
% capture Juv 0

1.0000000000
1.0000000000
0.2500000000
0.0000000000

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
Unit 1,2 Q Juv (MGD)

CMR eggs
CMR YSL
CMR PYSL
CMR Juv

CMR TOTAL Fraction of Population

776.0
776.0
776.0
869.0

0.0000001706
0.0000589249
0.0000372757
0.0000000000

0.0000963690

7.5

1.00
1.00
1.00
1.00




STRIPED BASS-CASE 2

RELATIVE FRACTION KILLED
No. Killed

eggs 26200

YSL 9050000

PYSL 22900000

Juv 713000

Total 32689200

REGRESSION ANALYSIS
%

CMR est: 0.63

CMR (m) 3.4457

CMR (b) 0.0314

CMR 100 2.202191

FLOW WEIGHT CMR100

CMR egg 100

CMR YSL 100

CMR PYSL 100

CMR Juv 100

Unit 3 Flow (MGD) =

Frac. Of Total
0.0008014880
0.2768498464
0.7005371805
0.0218114851

Fraction
0.0063000000

0.0220219100

0.0000176503
0.0060967624
0.0154271667
0.0004803306

FLOW WEIGHT AND ADJUST FOR % CAPTURE ,
Fraction Captured (Screen) Fraction Captured GB

%

% capture eggs 100
% capture YSL 100
% capture PYSL 25
% capture Juv 0

1.0000000000
1.0000000000
0.2500000000
0.0000000000

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
Unit 1,2 Q Juv (MGD)

CMR eggs
CMR YSL
CMR PYSL
CMR Juv

CMR TOTAL Fraction of Population

776.0
776.0
776.0
869.0

0.0000001478
0.0000510682
0.0000323056
0.0000000000

0.0000835200

6.5

1.00
1.00
1.00
1.00




SPOTTAIL SHINER-CASE 1 Unit 3 Flow (MGD) =
RELATIVE FRACTION KILLED

No. Killed Frac. Of Total
eggs na 0.0000000000
YSL na 0.0000000000
PYSL na 0.5000000000
Juv na 0.5000000000
Total 0
REGRESSION ANALYSIS

% Fraction
CMR est: 0.41 0.0041000000
CMR (m) 7.6452
CMR (b) 0.1369
CMR 100 2.997632 0.0299763200

FLOW WEIGHT THE DIFFERENCE (CMR100-CMREST)

CMR egg 100 0.0000000000

CMR YSL 100 0.0000000000

CMR PYSL 100 0.0149881600

CMR Juv 100 0.0149881600

CMR egg est 0.0000000000

CMR YSL est 0.0000000000

CMR PYSL est 0.0020500000

CMR Juv est 0.0020500000

FLOW WEIGHT AND ADJUST FOR % CAPTURE

% Fraction Captured (Screen) Fraction Captured GB

% capture eggs 100 1.0000000000 1.00
% capture YSL 100 1.0000000000 1.00
% capture PYSL 100 1.0000000000 1.00
% capture Juv 100 1.0000000000 1.00

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD) na

Unit 1,2 Q YSL (MGD) na

Unit 1,2 Q PYSL (MGD) 818.9
Unit 1,2 Q Juv (MGD) 869.1
CMR eggs 0.0000000000
CMR YSL 0.0000000000
CMR PYSL 0.0001026963
CMR Juv 0.0000967645

CMR TOTAL Fraction of Population 0.0001994509

6.5




. SPOTTAIL SHINER-CASE 1 Unit 3 Flow (MGD) = 7.5

RELATIVE FRACTION KILLED
No. Kilied Frac. Of Total

eggs na ' 0.0000000000
YSL na 0.0000000000
PYSL na 0.5000000000
Juv na 0.5000000000
Total 0

REGRESSION ANALYSIS
: % Fraction

CMR est: 0.41 0.0041000000
CMR (m) 7.6452

CMR (b) 0.1369

CMR 100 2.997632 0.0299763200

FLOW WEIGHT THE DIFFERENCE (CMR100-CMREST)

CMR egg 100 ' 0.0000000000
CMR YSL 100 0.0000000000
. CMR PYSL 100 0.0149881600
CMR Juv 100 ' 0.0149881600
CMR egg est 0.0000000000
CMR YSL est 0.0000000000
CMR PYSL est 0.0020500000
CMR Juv est 0.0020500000
FLOW WEIGHT AND ADJUST FOR % CAPTURE
% - Fraction Captured (Screen) Fraction Captured GB
% capture eggs 100 1.0000000000 1.00
% capture YSL 100 1.0000000000 1.00
% capture PYSL 100 1.0000000000 1.00
% capture Juv 100 1.0000000000 1.00

FLOW DURING.CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD) na

Unit 1,2 Q YSL (MGD) na

Unit 1,2 Q PYSL (MGD) 818.9

Unit 1,2 Q Juv (MGD) 869.1

CMR eggs 0.0000000000

CMR YSL 0.0000000000

CMR PYSL 0.0001184958
. CMR Juv 0.0001116514

CMR TOTAL Fraction of Population 0.0002301339




SPOTTAIL SHINER-CASE 2 Unit 3 Flow (MGD) =
RELATIVE FRACTION KILLED

No. Killed Frac. Of Total
eggs na 0.0000000000
YSL na 0.0000000000
PYSL na . 0.9000000000
Juv na 0.1000000000
Total 0
REGRESSION ANALYSIS

% Fraction
CMR est: 0.41 0.0041000000
CMR (m) 7.6452
CMR (b) 0.1369
CMR 100 2.997632 0.0299763200
FLOW WEIGHT CMR100
CMR egg 100 0.0000000000
CMR YSL 100 0.0000000000
CMR PYSL 100 0.0269786880
CMR Juv 100 0.0029976320

FLOW WEIGHT AND ADJUST FOR % CAPTURE

% Fraction Captured (Screen) Fraction Captured GB
% capture eggs 100 1.0000000000 1.00
% capture YSL 100 1.0000000000 1.00
% capture PYSL 100 1.0000000000 1.00
% capture Juv 0 0.0000000000 1.00

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD) na

Unit 1,2 Q YSL (MGD) na

Unit 1,2 Q PYSL (MGD) 818.9
Unit 1,2 Q Juv (MGD) : 869.1
CMR eggs 0.0000000000
CMR YSL 0.0000000000
CMR PYSL 0.0002141427
CMR Juv 0.0000000000

‘ CMR TOTAL Fraction of Population 0.0002141427




SPOTTAIL SHINER-CASE 2 Unit 3 Flow (MGD) = 75

. RELATIVE FRACTION KILLED

No. Killed Frac. Of Total
eggs na 0.0000000000
YSL na 0.0000000000
PYSL na 0.9000000000
Juv na 0.1000000000
Total 0
REGRESSION ANALYSIS

% Fraction
CMR est: 0.41 0.0041000000
CMR (m) 7.6452
CMR (b) 0.1369
CMR 100 2.997632 0.0299763200
FLOW WEIGHT CMR100
CMR egg 100 0.0000000000
CMR YSL 100 0.0000000000
CMR PYSL 100 0.0269786880

0.0029976320

. CMR Juv 100

FLOW WEIGHT AND ADJUST FOR % CAPTURE

% Fraction Captured (Screen) Fraction Captured GB
% capture eggs 100 1.0000000000 1.00
% capture YSL 100 1.0000000000 1.00
% capture PYSL 100 1.0000000000 1.00
% capture Juv 0 0.0000000000 1.00

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD) na

Unit 1,2 Q YSL (MGD) na

Unit 1,2 Q PYSL (MGD) 818.9
Unit 1,2 Q Juv (MGD) 869.1
CMR eggs 0.0000000000
CMR YSL 0.0000000000
CMR PYSL 0.0002470878
CMR Juv 0.0000000000

‘ CMR TOTAL Fraction of Population 0.0002470878




ATLANTIC TOMCOD-CASE 1 Unit 3 Flow (MGD) = 6.5

RELATIVE FRACTION KILLED

No. Killed Frac. Of Total
eggs na : ’ 0.0000000000
YSL na 0.0000000000
PYSL na 0.5000000000
Juv na 0.5000000000
Total 0
REGRESSION ANALYSIS

% Fraction
CMR est: 7.87 0.0787000000
CMR (m) 1.8102
CMR (b) 0.3673
CMR 100 13.87897 0.1387897400

FLOW WEIGHT THE DIFFERENCE (CMR100-CMREST)

CMR egg 100 ’ 0.0000000000

CMR YSL 100 0.0000000000

CMR PYSL 100 0.0693948700

CMR Juv 100 : 0.0693948700

CMR egg est 0.0000000000

CMR YSL est 0.0000000000

CMR PYSL est 0.0393500000

CMR Juv est 0.0393500000

FLOW WEIGHT AND ADJUST FOR % CAPTURE

% Fraction Captured (Screen) Fraction Captured GB

% capture eggs 100 : 1.0000000000 1.00
% capture YSL 100 1.0000000000 1.00
% capture PYSL 100 1.0000000000 1.00
% capture Juv 100 1.0000000000 1.00

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD) na

Unit 1,2Q YSL (MGD) na

Unit 1,2 Q PYSL (MGD) 740.0
Unit 1,2 Q Juv (MGD) 820.0
CMR eggs 0.0000000000
CMR YSL 0.0000000000
CMR PYSL 0.0002639076
CMR Juv 0.0002381606

CMR TOTAL Fraction of Population 0.0005020053




ATLANTIC TOMCOD-CASE 1

RELATIVE FRACTION KILLED
No. Killed

eggs na

YSL na

PYSL na

Juv na

Total 0

REGRESSION ANALYSIS
%

CMR est: 7.87

CMR (m) 1.8102

CMR (b) 0.3673

CMR 100 13.87897

Unit 3 Flow (MGD) =

Frac. Of Total
0.0000000000
0.0000000000
0.5000000000
0.5000000000

Fraction
0.0787000000

+ 0.1387897400

FLOW WEIGHT THE DIFFERENCE (CMR100-CMREST)

CMR egg 100
CMR YSL 100
CMR PYSL 100
CMR Juv 100

CMR egg est
CMR YSL est
CMR PYSL est
CMR Juv est

FLOW WEIGHT AND ADJUST
%

% capture eggs

% capture YSL

% capture PYSL

% capture Juv

Unit 1,2 Q eggs (MGD)
Unit 1,2 Q YSL (MGD)
Unit 1,2 Q PYSL (MGD)
Unit 1,2 Q Juv (MGD)

CMR eggs
CMRYSL |
CMR PYSL
CMR Juv

CMR TOTAL Fraction of Population

0.0000000000
0.0000000000
0.0693948700
0.0693948700

0.0000000000
0.0000000000
0.0393500000
0.0393500000

FOR % CAPTURE

Fraction Captured (Screen) Fraction Captured GB

100 1.0000000000
100 1.0000000000
100 1.0000000000
100 1.0000000000

FLOW DURING CORRESPONDING LIFE STAGE

na

na
740.0
820.0

0.0000000000
0.0000000000
0.0003045088
0.0002748006

0.0005792258

7.5

1.00
1.00
1.00
1.00




ATLANTIC TOMCOD-CASE 2 Unit 3 Flow (MGD) = 6.5

. RELATIVE FRACTION KILLED

No. Killed Frac. Of Total
eggs NA 0.0000000000
YSL NA 0.0000000000
PYSL NA 0.5000000000
Juv NA 0.5000000000
Total 0
REGRESSION ANALYSIS

% Fraction
CMR est: 7.87 0.0787000000
CMR (m) 1.8102
CMR (b) 0.3673
CMR 100 13.87897 0.1387897400
FLOW WEIGHT CMR100
CMR egg 100 0.0000000000
CMR YSL 100 0.0000000000
CMR PYSL 100 0.0693948700
CMR Juv 100 0.0693948700

FLOW WEIGHT AND ADJUST FOR % CAPTURE

% Fraction Captured (Screen) Fraction Captured GB
% capture eggs 100 1.0000000000 1.00
% capture YSL 100 1.0000000000 1.00
% capture PYSL 50 0.5000000000 1.00
% capture Juv 0 0.0000000000 1.00

FLOW DURING CORRESPONDING LIFE STAGE

Unit 1,2 Q eggs (MGD) NA

Unit 1,2 Q YSL (MGD) NA

Unit 1,2 Q PYSL (MGD) : 740.0
Unit 1,2 Q Juv (MGD) 820.0
CMR eggs : 0.0000000000
CMR YSL 0.0000000000
CMR PYSL 0.0003047748
CMR Juv 0.0000000000

. CMR TOTAL | Fraction of Population 0.0003047748




ATLANTIC TOMCOD-CASE 2 Unit 3 Flow (MGD) = 7.5
RELATIVE FRACTION KILLED
No. Killed Frac. Of Total
egos NA 0.0000000000
YSL NA 0.0000000000
PYSL NA 0.5000000000
Juv NA 0.5000000000
Total . 0
REGRESSION ANALYSIS
% Fraction
CMR est: 7.87 0.0787000000
CMR (m) 1.8102
CMR (b) 0.3673
CMR 100 13.87897 0.1387897400
FLOW WEIGHT CMR100
CMR egg 100 0.0000000000
CMR YSL 100 0.0000000000
CMR PYSL 100 0.0693948700
CMR Juv 100 0.0693948700
FLOW WEIGHT AND ADJUST FOR % CAPTURE
% Fraction Captured (Screen) Fraction Captured GB
% capture eggs 100 1.0000000000 - 1.00
% capture YSL 100 1.0000000000 1.00
% capture PYSL 50 0.5000000000 1.00
% capture Juv 0 0.0000000000 1.00
FLOW DURING CORRESPONDING LIFE STAGE
Unit 1,2 Q eggs (MGD) NA
Unit 1,2 Q YSL (MGD) NA
Unit 1,2 Q PYSL (MGD) 740.0
Unit 1,2 Q Juv (MGD) 820.0
CMR eggs 0.0000000000
CMR YSL 0.0000000000
CMR PYSL 0.0003516632
CMR Juv 0.0000000000
. CMR TOTAL I Fraction of Population 0.0003516632
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Appendix 9A




United States Department of the Interior

FISH AND WILDLIFE SERVICE
1817 Luker Road 8aagiiggg
Cortland, NY 13045

December 6, 1999

Mr. Craig H. Wolfgang

Project Manager

TRC Environmental Corporation
1200 Wall Street West, 2nd Floor

Lyndhurst, NJ 07071

Dear Mr. Wolfgang:

of November 23, 1999, requesting informétion on the ﬁresence of
e vicinity of the proposed construction of a 1.7-mile

and a 4.2-mile natural gas transmission pipeline in the
£ Clarkstown and Haverstraw, Rockland County,

This responds to your letter
endangered or threatened species in th
underground electrical transmission line
Village of West Haverstraw and Towns o

New York.
Except for occasional transient individuals, no Federally listed or proposed endangered or
threatened species under our jurisdiction are known to exist in the project impact area.

i consultation under the Endangered

Therefore, no Biologic
884, as amended; 16 U.S.C. 1531 et seq.) is required with the U.S. Fish and

Species Act (87 Stat. 584,
wildlife Service (Service). Should project plans change, or if additional information on listed or

proposed species becomes available, this determination may be reconsidered.

The above comments pertaining to endangered species under our jurisdiction are provided
pursuant to the Endangered Species Act. This response does not preclude additional Service
comments under the Fish and Wildlife Coordination Act or other legislation.

Federally listed endangered and threatened marine species may be found near the project area

These species are under the jurisdiction of the National Marine Fisheries Service. You shou]ci
i d Protected Resources Division, Area Coordinator.

National Marine Fisheries Service, James J. Howard Marine Sciences Laboratory, 74 Ma,gruder

Road, Highlands, NJ 07732, for additional information (telephone: [908] 872-3037).

For additional information on fish and wildlife resources or State-listed species, we suggest you

contact:




New York State Department
of Environmental Conservation
Wildlife Resources Center - Information Services
New York Natural Heritage Program
700 Troy-Schenectady Road
Latham, NY 12110-2400
"(518) 783-3932

New York State Department

of Environmental Conservation
Region 3
21 South Putt Corners Road
New Paltz, NY 12561-1 676
(914) 256-3000

maps may or may not be available for the project area.
However, while the NWI maps are reasonably accurate, they should not be used in lieu of field
surveys for determining the presence of wetlands or delineating wetland boundaries for Federal
regulatory purposes. Copies of specific NWI maps can be obtained from:

Comnell Institute for Resource Information Systems
302 Rice Hall
Cornell University .
Ithaca, NY 14853
(607) 255-4864

National Wetlands Inventory (NWI)

Work in certain waters and wetlands of the United States may require a permit from the

U.S. Army Corps of Enginezrs (Corps). If a permit is required, in reviewing the application
pursuant to the Fish and Wildlife Coordination Act, the Service may concur, with or without
stipulations, or recommend denial of the permit depending upon the potential adverse impacts on
fish and wildlife resources associated with project implementation. The need for a Corps permit
may be determined by contacting Mr. Joseph Seebode, Chief, Regulatory Branch, U.S. Army

Corps of Engineers, 26 Federal Plaza, New York, NY 10278 (telephone: [212] 264-3996).

dditional information please contact Michael Stoll at (607) 753-9334.

ACTING FOR

David A. Stilwell
Field Supervisor .

If you require a

cc: NYSDEC, New Paitz, NY (Environmental Permits) -

NYSDEC, Latham, NY

NMFS, Highlands, NJ (Attn: S. Gorski)
NMFS, Milford, CT (Attn: M. Ludwig)
COE, New York, NY :




e Department of Environmental Conservation

Division of Fish, Wildlife & Marine Resources ‘

New York Stat

Wildlife Resources Center - New York Natural Heritage Program
700 Troy-Schenectady Road, Latham, New York 12110-2400
Phone: (518) 783-3932 FAX: (518) 783-3916
' John P. Cahill

Commissioner

December 6, 1999

Craig H. Wolfgang
TRC Environmental Corp.
1200 Wall Street West, 2™ floor

L_yndhurst, NJ 07071

Dear Mr. Wolfgang:
ave reviewed the New York Natural Heritage -

Electric Generating Facility (Bowline Unit 3),
ided, located in Rockland

In response to your recent request we b
Program databases with respect to the proposed
and A 4.2 mile gas pipeline, site as indicated on the maps you prov
County, New York State.

e or state-listed animals and plants, significant natural
communities, and other significant habitats, which our databases indicate occur, or
may occur, on your site or in the immediate vicinity of your site. The information
contained in this report is considered sensitive and may not be released to the public
without permission from the New York Natural Heritage Program.

Enclosed is a report of rar

or adjacent to, a designated Significant Coastal Fish and
fNew York State's Coastal Management Program (CMP),

which is administered by the NYS Department of State (DOS). Projects which may impact the
habitat are reviewed by DOS for consistency with the CMP. For more information regarding this

designated habitat and applicable consistency review requirements, please contact:

Your project location is within,
wildlife Habitat. This habitat is part 0

Greg Capobianco or Steven C.Resler - (518)474-6000

NYS Department of State _
Division of Coastal Resources and Waterfront Revitalization

162 Washington Avenue, Albany, NY 12231

For most Sites, comprehensive field surveys have not been conducted; the enclosed report

only includes records from our databases. We cannot provide a definitive statement on the
or absence of all rare or state-listed species or significant natural communities. This

presence
d for on-site surveys that may be required for environmental

information should not be substitute
impact assessment.




dded and updated. If this proposed

ontinually growing as records are a
mmend that you contact us again

ne year from now, we reco
with the most current information.

Our databases arc ¢
project is still under development 0
so that we may update this response

wn occurrences of rare or state-listed animals and

plants, of significant natural communities, and of other significant habitats. For information
regarding regulated areas Or permits that may be required under state law (e.g., regulated
wetlands), please contact the appropriate NYS DEC Regional Office, Division of Environmental

Permits, at the enclosed address.

This response applies only to kno

Sincerely,

Gzt, KedHran,
Betty etcham ﬁa

Information Services
NY Natural Heritage Program

Encs.

cc:  Reg. 3 wildlife Mgr.

Reg. 3, Fisheries Mgr.
Peter Nye, Endangered Species Unit, Delmar




ENCLOSURE INTENTIONALLY
OMITTED

CONFIDENTIAL




TRC

November 23, 1999

Ms. Betty Ketchum

NYS Department of Environmental Conservation
NY Natural Heritage Program

700 Troy-Schenectady Road

Latham, New York 121 10-2400

Subject: Bowline Unit 3 Combined Cycle Project
Proposed Gas and Electric Interconnections

Dear Ms. Ketchum:

Southern Energy of New York proposes to construct a 750 MW combined-cycle, electric generating
facility (Bowline Unit 3) at the existing Bowline Point Generating Facility located in the Town of
Haverstraw, Rockland County, NY. In addition to the proposed electric generating facility, a 1.7-mile
345 kV underground electric transmission line and a 4.2-mile gas pipeline are also proposed to be
constructed within an existing electric and gas transmission corridor through the Towns of
Haverstraw and Clarkstown and the Village of West Haverstraw, all in Rockland County. TRC
Environmental, as the applicant’s environmental consultants, would like to request information
regarding the known occurrence or potential habitat for any threatened, endangered or rare species

within the proposed transmission corridor.

will follow the same alignment from the Bowline

Point facility to the West Haverstraw substation, a distance of approximately 1.7 miles, including
approximately 1.2 miles parallel to Minisceongo Creek. The proposed 345 kV electric transmission
line will terminate at the West Haverstraw substation. The proposed gas pipeline would continue past
the substation along an existing transmission right-of-way over South Mountain (High Tor State
Park) to the existing Buena Vista metering station, an additional distance of approximately 2.5 miles.
The proposed alignments of the electric and gas transmission lines are shown on the enclosed

portions of the Haverstraw , NY and Thiells, NY quadrangle maps.

The proposed electric and gas transmission lines

If you have any questions concerning the proposed project or this request, please contact me at (201)

933-5541, ext.113. Thank you for your attention to this request.

Sincerely,
TRC Environmental Corporation

Craig H. Wolfgang
Project Manager

Enclosures
cc: B. Bremner, Esq., Couch White, LLP

E. Dorsett, Southern Energy, Inc.
L. Friscoe, Southern Energy, Inc.

1200 Wall Srreet West, 2nd Floor © tyndhursl, New Jersey 07071
Telephone 201.933-5541 © Fox 201.933-5601

Customer-Focused Solutions




TRC

November 23, 1999

Mr. Mike Stoll

U. S. Fish and Wildlife Service
3817 Luker Road

Cortlandt, New York 13045

Subject: Bowline Unit 3 Combined Cycle Project
Proposed Gas and Electric Interconnections

Dear Mr. Stoll:

rk proposes to construct a 750 MW combined-cycle, electric generating
the existing Bowline Point Generating Facility located in the Town of
NY. In addition to the proposed electric generating facility, a 1.7-mile
line and a 4.2-mile gas pipeline are also proposed to be
d gas transmission corridor through the Towns of
Haverstraw and Clarkstown and the Village of West Haverstraw, all in Rockland County. TRC
Environmental, as the applicant’s environmental consultants, would like to request information
regarding the known occurrence or potential habitat for any threatened, endangered or rare species

within the proposed transmission corridor.

gas transmission lines will follow the same alignment from the Bowline
Point facility to the West Haverstraw substation, a distance of approximately 1.7 miles, including
approximately 1.2 miles parallel to Minisceongo Creek. The proposed 345 kV electric transmission
line will terminate at the West Haverstraw substation. The proposed gas pipeline would continue past
the substation along an existing transmission right-of-way over South Mountain (High Tor State
Park) to the existing Buena Vista metering station, an additional distance of approximately 2.5 miles.
The proposed alignments of the electric and gas transmission lines are shown on the enclosed

portions of the Haverstraw , NY and Thiells, NY quadrangle maps.

uestions concerning the proposed project or this request, please contact me at (201)
Thank you for your attention to this request.

Southern Energy of New Yo
facility (Bowline Unit 3) at
Haverstraw, Rockland County,
345 kV underground electric transmission
constructed within an existing electric an

The proposed electric and

If you have any g
933-5541, ext.113.

Sincerely,
TRC Environmental Corporation
2 :

Craig H. Wolfgang \

Project Manager

Enclosures
cc: B. Brenner, Esq., Couch White, LLP

E. Dorsett, Southern Energy, Inc.
L. Friscoe, Southern Energy, Inc.

1200 Wall Street West, 2nd Floor ¢ Lyndhurst, New Jjersey 07071
Telephone 201-933-5541 * Fox 201.933-5601

Customer-Focused Solutions




Appendix 9B




Southern Energy Bowline Unit 3

Haverstraw, New York

Appendix 9B

VEGETATION SAMPLING DATA

Plot Species Cover Class | Strata Other
| l
Plant Community 1 - Urban Vacant Lot
1|Schizachyrium scoparium D GC

Commelina communis 0 GC
Dauca carota R GC
Apocynum androsaemifolium Y] GC
Aster dumosus C GC
Erigeron philadelphicus R GC
Polygonum persicaria 0 GC
Populus deltoides C U
Melilotus alba C GC
Danthonia spicata D GC
Euphorbia sulpina C GC
Artemisia vulgaris C GC
Centaurea maculosa C GC
Taraxacum officinale R GC
Achillea millefolium R GC
Qeothera biennis R GC
Plantago major R GC
Plantago lanceolata R GC
Lythrum salicaria R GC
Senecio vulgaris C GC
Hieracium canadense C GC
Potentilla simplex 0 GC
Cladonia cristatella 0 GC

Plant Community 6 - Dredge Spoil Wetland/S ional Southern Hardwoods

E 2|Populus deltoides D C
Lythrum salicaria C GC
Phragmites australis C GC
Juncus bufonius C GC
Juncus effusus (o] GC

E 3{Scirpus cyperinus 0 GC
Juniperus virginiana R C
Malus sp. R U
Platanus occidentalis R SC

4|Populus deltoides D 0

Acer negundo C SC
Ailanthus altissima C SC
Cornus amomum C U
Malus sp. R SC
Acer rubrum 0 SC
Juniperus virginiana R SC
Lonicera tatarica C U




Southern Energy Bowline Unit 3

Haverstraw, New York

|

Appendix 9B
VEGETATION SAMPLING DATA
Plot Species Cover Class | Strata Other
Prunus sp. R U
Morus alba C SC
Ulmus americana R SC
Phragmites australis D GC
Solidago speciosa C GC
Parthenocissus quinquefolia C GC
Lonicera japonica C GC
Rhus radicans C GC
Aster patens R GC
Eleagnus augustifolia R U
Celastrus scandens C GC
Plant Community 4 - Dredge Spoil Wetland/Shallow Emergent Marsh
5|UNKGRASS C GC
Achillea millefolium C GC
Artemisia vulgaris C GC
Rubus odoratus 0 GC
Lythrum salicaria 0 GC
Phragmites australis D GC
Aster patens C GC
Lonicera tatarica R U
Robinia pseudoacacia 0 0
Plant Community 3 - Dredge Spoils/S ional Southern Hardwoods
6|Alliaria officinalis 0 GC
Acer negundo D 0
Populus deltoides D 0
Prunus serotina 0 SC
7\Acer negundo C SC
Cornus stolonifera R U
Lonicera japonica D GC
Parthenocissus quinquefolia C GC
Betula populifolia (0] SC
Acer saccharinum R C
Rhamnus cathartica R U
Rubus odoratus 0 GC
Alliaria officinalis C GC
Plant Community 3 - Dredge Spoil Wetland/S ional Southern Hardwoods
8| Populus deltoides D C
Salix sp. 0 SC
Cornus amomum 0 U




Southern Energy Bowline Unit 3

Haverstraw, New York

Appendix 9B
VEGETATION SAMPLING DATA
Plot Species Cover Class | Strata Other

Phragmites australis D GC
Lythrum salicaria C GC

F 9|Salix fragilis D C
Populus deltoides C 0
Fraxinus americana C 0
Cornus amomum D U
Ulmus americana R SC
Alliaria officinalis C GC
Phragmites australis D GC
Lonicera japonica C SC
Ribes americanum C SC

Plant Community 3 - Dredge Spoils/S; ional Southern Hardwoods

10|Solanum dulcamara 0 GC
Populus deltoides D C
Ulmus americana C C
Acer negundo C C
Fraxinus americana C SC
Morus alba 0 SC
Lonicera japonica D SC
Alliaria officinalis C GC
Acer negundo C SC
Cornus amomum C U
Parthenocissus quinquefolia C GC
Rhus radicans C GC
Celastrus scandens C GC
Juniperus virginiana R SC
Morus alba R C
Phytolacca americana 0O GC
Fraxinus americana C C
Acer platanoides R SC
Rubus allegheniensis 0 GC
Rhus typhina R SC
Phragmites australis 0 GC
Viburnum recognitum R U
Betula populifolia 0 SC
Geum sp. 0 GC
Ulmus americana C SC
Rubus odorata 0 GC
Artemisia vulgaris C GC
Vicia sp. 0 GC
Baptisia australis R GC
Acer saccharinum 0 C
11} Vitus aestivalis R GC




Southern Energy Bowline Unit 3

Haverstraw, New York

Appendix 9B

VEGETATION SAMPLING DATA

Plot Species Cover Class | Strata Other
Populus deltoides D C
Populus deltoides D SC
Baptisia australis 0O GC
Lythrum salicaria C GC
Solidago sp. C GC

12|Fragaria virginiana C GC
Carex lurida R GC
Solidago sp. C GC
Aster patens R GC
Verbascum thapsus C GC
Cornus amomum C U
Ailanthus altissima C C
Platanus occidentalis R C
" |Lonicera japonica 0 GC
13|Cornus amomum C U
Vitus aestivalus C SC
Phragmites australis D GC
Lythrum salicaria C GC
Cornus stolonifera C U
Eupatorium rugosum R GC
Plant Community 2 - Dredge Spoils/Successional Old Field
14| Artemisia vulgaris C GC
Eupatorium perfoliatum 0) GC
Solidago sp. C GC
Melilotus alba 0 GC
Carex sp. 0 GC
Fragaria virginiana 0 GC
Verbascum thapsus 0 GC
Celastrus scandens 0 GC
Lonicera japonica C GC
Apocynum androsaemifolium C GC
Ailanthus altissima R SC
Populus deltoides R C
Plant Community 3 - Dredge Spoils/S ional Southern Hardwoods
15| Populus deltoides D C
Acer saccharinum R C
Robinia pseudo-acacia R C
Celastrus scandens D SC
Juniperus virginiana 0] SC
Rhus typhina 0 SC
Cornus amomum C U
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Appendix 9-C:

Family

Amphibians
Bufonidae

Hylidae

Plcthodontidae
Ranidae

Salamandridae

Common Name

Eastern American Toad
Fowler's Toad

Gray Treefrog
Northern Spring Peeper
Redback Sal d

Scientific Name

Bufo a. americanus
Bufo woodhousei fowleri
Hyla versicolor
Psendacris c. crucifer

Plethodon c. cinereus

Bullfrog
Green Frog

Rana catesbeiana

Rana clamitans melanota

Pickerel Frog Rana palustris

Wood Frog Rana sylvatica

N. Dusky Sal d D gnathus fuscus
N. Two-lined Sal der Eurycea bisli

Red-spotted Newt

Birds

Accipitridae *Red-tailed Hawk
Sharp-shinned Hawk

Alcedinidae Belted Kingfisher

Anatidae American Black Duck
*Canada Goose
*Mallard

Apodid Chimney Swift

Ardeidae Great Blue Heron

Bombycillidae
Certhiidae
Charadriidae
Columbidae

Corvidae

Cuculidae

Falconidae
Fringillidae

Green-backed Heron
Cedar Waxwing
Brown Creeper
Killdeer

*Mouming Dove
*Rock Dove
*American Crow
*Blue Jay
Black-billed Cuckoo
Yellow-billed Cuckoo
American Kestrel

* American Goldfinch
American Tree Sparrow
Chipping Sparrow
Dark-eyed Junco
Evening Grosbeak
Ficld Sparrow

Fox Sparrow

Notophthalmus viridescens

Buteo jamaicensis
Accipiter striatus
Ceryle alcyon

Anas rubripes

Brama canadensis
Anas platyrhynchos
Chaetura pelagica
Ardea herodiay
Butorides striatus
Bombycilla cedrorum
Certhia americana
Charadrius vociferus
Zenaida macroura
Columba livia

Corvus brachyrhynchos
Cyanuocitia cristata
Coccyzus erythropthalmus
Caoccyzus americanus
Falco sparverius
Carduclis tristis
Spizella arborea
Spizella passerina
Juncao hyemalis
Coccothraustes vespertinus
Spizella pusilla

Passerella iliaca

Guild (a)

00O O000N~=000Q==mMm0OON0=-0xT090O0O

Forage Method

Ground Ambusher
Ground Ambusher
Bark Ambusher
Riparian Ambusher
Ground Gleaner
Water Ambusher
Riparian Ambusher
Riparian Ambusher
Ground Ambusher
Water Gleaner
Water Gleaner
Water Gleaner

Ground Pouncer
Air Hawker
Water Plunger
Water Forager
Ground Grazer
Water Forager
Air Screener
Water Ambusher
Water Ambusher
Upper Canopy Gleaner
Bark Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Lower Canopy Gleaner
Lower Canopy Gleaner
Ground Pouncer
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner

Potential Wildlife Species Present at the Proposed Bowline Unit 3 Development Site.

Breeding Substrate

Water
Water
Water
Water
Terrestrial Subsurface
Water
Water
Water
Water
Riparian Subsurface
Water
Water

Tree-Branch
Tree-Branch
Riparian Subsurface
Riparian Ground
Riparian Ground
Riparian Ground
Buildings
Riparian Twig-Branch
Riparian Shrub
Tree-Twig
Tree Cavity-Crevice
Ground-Herb
Tree-Branch
Buildings
Tree-Branch
Tree-Branch
Tree-Branch
Tree-Branch
Tree Cavity-Crevice
Shrub

Shrub

Ground-Herb

Urban Lot

X X X K

Old Field
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Appendix 9-C:

Family

Fringillidae

Hirundinidae

Potential Wildlife Species Present at the Proposed Bowline Unit 3 Development Site.

Common Name
Indigo Bunting
*Northemn Cardinal
Pine Siskin

Scientific Name
Passerina cyanea
Cardinalis cardinalis
Carduelis pinus

tudovicianus

Rose-b d Grosbeal
*Song Sparrow

Swamp Sparrow
*White-throated Sparrow
*Bam Swallow

*CIifT Swallow

Tree Swallow

Ph p
Melospiza melodia
Melospiza georgiana
Zonotrichia albicollis
Hirundo rustica
Hirundo pyrrhonota

Tachycineata bicolor

Icteridae Baltimore Oriole Icterus galbula
*Br headed Cowbird  Molothrus ater
*Common Grackle Quiscalus quiscula
*Red-winged Blackbird  Agelaius phoeniceus
Laridac Herring Gull Larus argentatus
Mimidae Brown Thrasher Toxastoma rufum
*Gray Catbird Dumeiella carolinensis
*Northen Mockingbird ~ Mimus polyglotios
Paridae *Black-capped Chickadee Parus atricapillus
*Tufted Titmouse Parus bicolor
Parulidae American Redstart Setophaga ruticilla
*Black-and-White Warbler Mniotilia varia
Blue-winged Warbler Vermivora pinus
Chestnut-sided Warbler  Dendroica pensylvanica
*Common Yellowthroat  Geothlypis trichas
Ovenbird Seiurus aurocapillus
*Palm Warbler Dendroica palmarum
Prairic Warbler Dendroica discolor
*Yellow Warbler Dendroica petechia
*Yellow-rumped Warbler  Dendroica coronaia
Phasianid Ring-necked Ph Ph colchicus
Picidae *Downy Woodpecker Picoides pubescens
Hairy Woodpecker Picoides villosus
*Northem Flicker Colaptes auratus
Pileated Woodpecker Dryocopus pileatus
*Red-bellied Woodpecker  Melanerpes carolinus
Yellow-bellied Sapsucker ~ Sphyrapicus varius
Ploceidae *House Sparrow Passer domesticus
Scolopacidae Spotted Sandpiper Actitis macularia
Sittidae *White-breasted Nuthatch  Sina carol
Strigidae Eastern Screech-Owl Otus asio

Great Homed Owl

Bubao virginianus

Guild (a)

OO0 = 0Q = ===~ -0 - - & " e - == —000N00O00—-—=-=-0—-0000

Forage Methed
Lower Canopy Gleaner
Ground Gleaner
Ground Gleaner
Lower Canopy Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Air Screener
Air Screener
Air Screener
Upper Canopy Gleaner
Ground Gleaner
Ground Gleaner
Ground Glesner
Coastal Scavenger
Ground Gleaner
Ground Gleaner
Ground Gleaner
Lower Canopy Gleaner
Lower Canopy Gleaner
Lower Canopy Gleaner
Bark Gleaner
Lower Canopy Gleaner
Lower Canopy Gleaner
Lower Canopy Gleaner
Ground Gleaner
Ground Gleaner
Lower Canopy Gleaner
Lower Canopy Gleaner
Lower Canopy Gleaner
Ground Gleaner
Bark Gleaner
Bark Gleaner
Ground Gleaner
Bark Excavator
Bark Gleaner
Bark Gleaner
Ground Gleaner
Riparian Gleaner
Bark Gleaner
Ground Pouncer
Ground Pouncer

Breeding Substrate
Ground-Herb
Shrub

Tree-Twig
Ground-Herb
Riparian Ground

Buildings
Buildings
Tree Cavity-Crevice
Tree-Twig
Nest Parasite
Tree-Branch
Shrub
Beach-Rock-Dune
Shrub
Shrub
Shrub
Tree Cavity-Crevice
Tree Cavity-Crevice
Tree-Twig
Ground-Herb
Ground-Herb
Shrub
Ground-Herb
Ground-Herb
Ground-Herb
Shrub
Shrub
Tree-Branch
Ground-Herb
Tree Cavity-Crevice
Tree Cavity-Crevice
Tree Cavity-Crevice
Tree Cavity-Crevice
Tree Cavity-Crevice

Buildings
Ground-Herb
Tree Cavity-Crevice
Tree Cavity-Crevice
Tree-Branch

Urban Lot
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Appendix 9-C: Potential Wildlife Species Present at the Proposed Bowline Unit 3 Development Site.

Family
Sturnidae
Sylviidae

Tetraonidae
Thraupidae

Trochilidae
Troglodytidac

Turdidae

Tyrannidac

Vireonidae

Mammals

Canidae

Cervidae
Cricetidac

Didelphidac
Leporidae
Muridae

Mustelidae

Procyonidae
Sciuridae

Common Name
European Starling
*Blue-gray Gnatcatcher
*Golden-crowned Kinglet
Ruffed Grouse

Scarlet Tanager

Scientific Name
Sturnus vulgaris
Polioptila caerulea
Regulus satrapa
Bonasa umbellus

Piranga olivacea

Ruby-throated Hummingbirddrchilochus colubris

*Carolina Wren
House Wren
Winter Wren
*American Robin
Veery

*Wood Thrush
Eastem Kingbird
*Eastern Phocbe

Eastern Wood-Pewee

Thryothorus ludovicianus
Troglodytes aedon
Troglodytes troglodytes
Turdus migratorius
Catharus fuscescens
Hylocichla mustelina
Tyrannus tyrannus
Sayornis phoebe

Contopus virens

Least Flycatch
Red-eyed Vireo
Warbling Vireo

Coyote

Gray Fox

*Red Fox
*White-tailed Deer
Deer Mouse
Meadow Vole
*Muskrat

S. Red-backed Vole
White-footed Mouse
Woodland Vole

Ermpid
1P
Vireo olivaceus

Vireo gilvus

Canis latrans

Urocyon cinercoargentens
Vulpes vulpes

Odocoileus virginianus
Peromyscus maniculatus
Microtus pennsylvanicus
Ondatra zibethicus
Clethrionomys gapperi
Peromyscus leucopus

Microtus pinetorum

Virginia Op
*Eastern Cottontail
House Mouse
Norway Rat
Ermine
Long-tailed Weasel
Mink

Striped Skunk
Raccoon

Eastern Chipmunk
*Gray Squirrel

S. Flying Squirrel

Didelphis virgi
Sylvilagus floridanus
Mus musculus
Ratius norvegicus
Mustela erminea
Mustela frenata
Mustela vison
Mephitis mephitiy
Procyon lotor
Tamias striatus
Sciurus carolinensis

Glaucomys volans

Guild (a)
o

1
o
1
o
I
1
1
o
o}
o}
1
1
1
I
!
1

Q0000 PHNODO00ITOITOITITITOTOOO

Forage Method
Ground Gleaner
Upper Canopy Gleancr
Lower Canopy Gleaner
Ground Gleaner
Upper Canopy Gleaner
Floral Hover-Gleaner
Lower Canopy Gleaner
Lower Canopy Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Air Sallier
Air Sallier
Air Sallier
Air Sallier
Upper Canopy Gleaner
Upper Canopy Gleaner

Ground Forager
Ground Forager
Ground Forager
Ground Grazer
Ground Forager
Ground Grazer
Water Grazer
Ground Grazer
Ground Forager
Ground Grazer
Ground Forager
Ground Grazer
Ground Forager
Ground Forager
Ground Pursuer
Ground Pursuer
Water Diver
Ground Forager
Ground Forager
Ground Forager
Ground Forager
Ground Forager

Breeding Substrate
Buildings
Tree-Branch

Ground-Herb
Tree-Twig
Tree-Branch
Tree Cavity-Crevice
Tree Cavity-Crevice

Tree-Branch
Ground-Herb
Tree-Branch
Tree-Twig
Buildings
Tree Branch
Tree-Branch
Tree-Twig
Tree-Twig

Terrestrial Subsurface
Ground-Herb
Terrestrial Subsurface
Ground-Herb
Terrestrial Subsurface
Terrestrial Subsurface
Riparian Subsurface
Terrestrial Subsurface
Terrestrial Subsurface
Terrestrial Subsurface
Tree Cavity-Crevice
Ground-Herb
Buildings
Terrestrial Subsurface
Ground-Herb
Terrestrial Subsurface
Riparian Subsurface
Terrestrial Subsurface
Tree Cavity-Crevice
Terrestrial Subsurface
Tree Cavity-Crevice
Tree Cavity-Crevice

Urban Lot
X
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Appendix 9-C: Potential Wildlife Species Present at the Proposed Bowline Unit 3 Development Site.

Family Common Name Scientific Name Guild (a)
*Woodchuck Marmoia monax H
Soricidac N. Short-tailed Shrew Blarina brevicanda 1
Vespertilionidae Big Brown Bat Eptesicus fuscus 1
Little Brown Bat Myotis lucifugus 1
Red Bat Lasiurus borealis 1
Zapodid: Meadow Jumping Mouse  Zapus hudsonius (o]
Woodland Jumping Mouse Nagy pus Insigni) [0}
Reptiles
Chelydridae Snapping Turtle Chelydra serpentina [0}
Colubridae Black Rat Snake Elaphe o. obsoleta C
E. Smooth Green Snake  Opheodrys v, vernalis 1
*Eastern Garter Snake Thamnophia s. sirtalis C
Colubridae Eastern Milk Snake Lampropeliis 1. triangulum C
Eastern Ribbon Snake Thamnophis s. sauritus C
Northern Brown Snake Storeria d. dekayi 1
Northern Redbelly Snake  Storeria o. occipitomaculata 1
Northern Water Snake Nerodia s. sipedon (o
Emydidac *Eastern Painted Turtle Chrysemys p. picta [0}

* Specics (or sign) observed on the site during site visits by TRC Environmental.

(a) Guilds include:

C: Camivore  G: Granivore |: Insectivore  P: Piscivore

F: Frugivore  H: Herbivore  O: Omnivore

Forage Method
Ground Grazer
Ground Gleaner
Air Hawker
Air Hawker
Air Hawker
Ground Forager
Ground Forager

Bottom Forager
Ground Ambusher
Ground Ambusher
Ground Ambusher
Ground Ambusher

Water Ambusher
Ground Ambusher
Ground Ambusher

Water Ambusher

Bottom Forager

Breeding Substrate
Terrestrial Subsurface
Terrestrial Subsurface

Buildings
Buildings
Tree-Twig
Ground-Herb
Ground-Herb

Riparian Subsurface
Terrestrial Subsurface
Terrestrial Subsurface
Terrestrial Subsurface
Terrestrial Subsurface

Riparian Subsurface
Terrestrial Subsurface
Terrestrial Subsurface

Riparian Subsurface
Terrestrial Subsurface

Urban Lot

X

X

x

Old Field

X

X XK X X X X

® X
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X
X
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x
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3082 South Black Horse Pike WILLIAM H. STRE
Williamstown, NJ 08094
Fax: (856) 740-0614

PRESIDEP
Phone: (856) 740-06¢

PORTADAM. INC,

DIVERSION AND COFFERDAM STRUCTURES

website:www.portadam.con

E-Mail: portadam@eticomm.net (800) 346-479;
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With today’s ever growing concerns over environmental issues, Portadam, Inc. i
+ equipped to provide you with approved technologies, recognized throughout the U.S. as the
clean alternative to water diversion and cofferdamming.

‘We view each potential project with a plan to provide a clean, feasible, engineered
product to assist agencies and contractors in a combined effort to keep our water ways
pristine for future generations. We pride ourselves in ftndmg solutions to complex water
control problems.

RETAINED WATER
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The PORTADAM concept utrhzes a steel supportmg structure with a contmuous re-
inforced viny! liner membrane to effectively provide a means of water diversion, retention or
impoundment. The support structure is designed to transfer hydraulic loading to a near vertical
load, thereby creating a free-standing structure with no back bracing to interfere with your work
area. The liner system is very flexible, creating ease of sealing over most irregular contours.
This system can be installed almost anywhere; in any configuration and to any length. The
equipment is offered as a rental item in heights of 3', 5, 7’ and 10",

if you have a need to control standing or flowing water, whether for construction, repair
of structures, flood control, storage or diversion - let us help you. Portadam, Inc. offers free
consultation, site surveys and budget pricing. We can handle your water control problems.
Review a sampling of the various types of projects we have successfully handled in the past.

INDEX
Pipeline River Crossings and Repairs . . ... ............... 3
Dam Rehabilitation . . ... ... ... . . 4
Intake and Qutfall Structures and Pipelines . . . . . a 5
Bank Restoration/Stream Channelization . ... ... C @ .. .6
Environmental Remediation . .......................... 7
Bridge Repairs (Rehabilitation and New Construction) ....... 8
Boat Ramps (Rehabilitation and New Construction) ......... 9
Holding Basins ... ...t T 10
Flood Control and Prevention . ............... ... ... ... 11
installation Variations and Attachments . ... ... ... - 12

On The Cover: Bridge Piers, Grand Island, NY; Pipeline Crossing, Christiansburg, VA.
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. ﬂf ERINEARIVE

The PORTADAM system has
proven to be a clean and effective
method of peiforming open cut
construction of pipelines across
rivérs and streams. A two phase
operation allows for unimpeded
fiow of water around the work site
while offering a clean cofferdam

1 system with NO introduction of

harmful .materials to the water
ccurse.

Adjustment of the river or stream _ |

bed pnor to instaliation i |s .
normal!y NOT requured F!ex;bmty
of the PORTADAM system
equipment allows for mstallatlon
over srregular contours and
around obstructions.

 GIVERSION AN COFEERDAMSTRIGTURES

The “free-standing” acharaéft'enis‘tic of

- this system leaves thé work area

unobstructed, completely free of

¢cross bracing, allowing the pipeline
installation to proceed directly from
the land portion directly to the river
bed. Since no fill material is
requnred excavation depths are

greatly reduced. Ccncrete

‘encasement caii be poured in the
. dry without fear of water course

contammatlon
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accomplished behind a

dewatering areas without the o
problems associated with earthfill or i _ | K
West Canada Creek | f

Low head dam rehabilitation and
retrofit can easily be

PORTADAM cofferdam system.
Water flow can be diverted to one
side of the river in a two phase
construction sequence or
diverted through an alternate
bypass channel.

The PORTADAM equipment steel
framework and liner components
adapt easily to the spillway shape
to construct a continuous
cofferdam line, beth upstream
“and downstream. .

PORTADAM,NC

DIVEASIDR SNI3 GOFPERNAM STRUGTURES

Dewatering upstréeam of a hydro
plant intake structure could facilitate
repair or replacement of old trash-
racks. PORTADAM technology is aiso
used for tailrace area de-watéering,
gate replacement and concreté
spillway repairs. This ‘equipment
offers plant operators alternatives for

St
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e o w

4
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the costs of sheet piling operations. West Cana
. ' ‘Herkimer NY -
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Concrete intake structures
situated along the edge of a river
or lake can be repaired or b
constructed in a dry work area | S
behind a PORTADAM system.
The system can be installed in a
3-sided configuration to provide
access into the water body
without adverse effects to the
water system.

This ¢offerdam method produces
an unobstructed work area for
excavation and forming as
required to construct .a_"fnew
intake structure.

PADAM ING.

DIVERSIONAND COFFERDAL S!IlUCTUﬂES

Outfall plpelmes ‘Wlth dlﬁuser sections
are easdy instatled iA the dry ‘behmd a
PORTADAM structure. The Portadam
system provides river bed access in an
:undbst;ucted work area for trench
excavation, pipe assembly and j
concrete encasement. Typicaily, NO
river bed preparation or ml material is
'reqwred to mstaég a PORTADAM
system. NO costly fill removal or
contour grade adgustments are
gtequlred after removal of the .

‘ PORTADAM system The water Gourse
_rémains virtually unaffected.
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The flexibility of the PORTADAM
system equipment allows for
installation in practically any
configuration and over almost
any contour. This feature permits
installation aloeng stream banks
for restoration such as
bulkheads, gabion structures,
architectural walls and ~geofiners;.

Dewatering these work areas
allows for better control of °
excavation at toe of slope, so that
préper “key-in” can be made te.
achieve the best possible e
construction techniques. i

L
[ NI
- R S -
o i
PORTADAM,INC. |-
L. ¥ . (I
T o W A~ [
G T DwARSION AU GORFRADAMY STRUGTURES e
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offering clear, unobstructed
access to the work area (lake or
river bed). No fill material is
typically required, therefore the
customer does not ADD mote
contaminated materials to the site
to be remediated.

PORTADAM.INC.

OIERSION AND COFFERTIAM STRUCTURES

Keeping the affected area
separated from the clean area is a
major consideration on all HazMat
remediation sites. Especially in :
water, there is a great advantage to [:
keeping the clean water from
making contact with the
contaminated materials.
The PORTADAM system offers.an
effective method of surrounding
an in-water rémediation site and
separating the clean
water from the work
area while maintaining
natural stream or river
fiow. In addition, by
working in a dry area,
excavated material de-
watering is minimized.

This cofferdam
method is clean and
re-usable. It can be
utilized in a multi-
phase remediation

- project while
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| Portadam can be installed in
i virtually any conflguratlon Also,
: smce itisa lrght werght system, it
i can be installed under existing
| spans, allowmg for contmued traffic
. C ] flow. Span removal is- not requrred
' as with driven sheeting methods.

Culvert rehabijlitation is made easy
by de-watermg or dlvertmg stream
flows with the Portadam system

1 1f the bridge pier work area is close
] to §hore, the clistomer mlght opt for
a 3-sided cofferdam structure so that
they can access the prer dlrectly

from the shore. This _
.conﬂguratlon will allow for

ct structlon equrpment -and
~supplres to be utrlrzed directly
from the rrver bed (filt material is
not requrred) Excavation is made
.easy because the equipment
operator is. closet to the work {not
dlgglng through added flll) and
can readily see the entlre work
area {not rdlggmg dnderwater).

>@.BTAIAM INC.

DIVERSION AND COFFERDRM stm/amnes

If the bndge pier is away from shore
as in large multi-span brudges the

& PORTADAM system can be instafled in
L a ‘BOX or rectangular conflguratlon

' Agam fill material is not normally

- 4 requlred The cofferdam s posmoned
o dir'e“ctly on the river or lake bed. Accéss .
4 tothe Wwork area is eithér from the

bridge deck or from fibating equipment.

Because the system is “free-standlng
the puer work area is unobstructed by
o cross-braclng or tie-backs fo the pier
[ 7] face. This open space allows for clear
i | access to lexcavate, assemble forrrg;- '
l : work and place protectwe measures.
Also, wrth the area dry, concrete pours
become more \vrsrble, controllable, non-
‘ pollutmg and successful
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; Installation or repair of boat Co
ramps becomes an easy, land .-

based operation with the use of
the PORTADAM system
cofferdam. A 3-sided structure,
opén to the shore, allows full,
open access to the boat ramp
work area. No cross bracing is
required, Ieaving the entire work
area free of obstruction.

Since the main component of the
PORTADAM system is a nylon
reinforced vinyl liner, the water
body is completely protected
from the work area. All excavation
and concrete work is conducted
behind a barrier that keeps the
lake, river or stream ‘completety
free of siltation, turbidity and
pollution.

3

Lake Champlain Plattsburgh NY

No fleating equipment or heavy
pile driving machinery is needed
to install a PORTADAM.

\ PCRTAIA[M],ING

md&mﬂuﬁfﬂhﬁmﬁﬁ'




Adaptibility of the PORTADAM
system equipment has made it
very useful as a temporary
holding basis on land. By
inverting the equment
installation procedure, the
PORTADAM can be used to
produce a ho‘l‘d’ing basin :g’f
-almost any. slze and e
configuratic :
ircegular, runprqea«esi comtczurs
makes it far superior g other,.
less flexible, equipment.

{ The umque \structural steel wall

_ configuration of the .PORTABAM
holdmg ‘basin keeps the bracmg
system inside of the overall basin
“footpnnt” \ehmmatmg external
bracmg Containment of 'genost

fluids can be achieved with the -

~standard VCN hners but the

PORTADAM holding basin can be -

easily fitted with speclal liners to.
™ accommodate various hazardous
g hqunds. .

attached to the ‘vmyl hner inlet
and outlet ,plpeSI of. any size can
be added pnor to shlppmg orin
the field.

memﬁ;&




- a......_..‘...._

q:

The PORTADAM system can be used to
divert flood waters away from buildings,
treatment plants, reservorrs eveh entire
_towns The flexibility of the equipment
pernyts quick installation on unpréepared
surfaces and along almost any desired line.

Raise the height of existing levees with
PORTADAM which is 1/10 the weight of
standard sandbag extensions, installs in less
than 1/10 the amount of time and can
achieve an added herght of up t 169 feet over
top of the exrstmg levee. 1A addltron the long
sealing apron used with the standard

PORTADAM equrpment will extend down the
-

river-side face of the levee effectlvely

reducmg saturation of the levee soils.

Anyone who has ever endured a flood flght
realizes that clean-up after the flood waters
recede is very difficujt. Not only is there a
major disposal (sandbags) problem, but
votunteers are not as easily found for the
cleanup .operatlon The PQRTADAM system
qurpmﬂent is complete!y RE USABLE. All of

. the equipment is easaly removed from the
site and stored for the next fiood fight. No

need to re-purchase and dlspose of
thousands of sandbags all over again.

Protection of buildings, treatment plants and
reservoirs can.-be aceomplished wrth a
system that is installed and removed more
qunck!y and éasily than sandbags and which
does not ‘produce an eye-sore for the
commumty Normal plant operatrons can
contmue during installation. The skeletal
steel framework system can be pre-installed,
with access gaps, with the-liner being placed
onty at the fmal moments. The equrpment is
gffered in varlous heights from 3’ high fo 10°
high to allow for the desired measure 6f

ﬁ'otectlon.




INSTALLATION VARIATIONS AND ATTACHMENTS

__ INLET OR OUTLET

CONTAINED '
FLUID i PIPE (OPTION)
l e 7

CONTINUOUS
LINER

EXCESS Vo —rE T

OVERFLOW  POOLED WATER

s, CA R

UPSTREAM LINER

DOWNSTREAM |IIII AND APROMN

TVF TR

Installation As Overfow Weir

SAND BOIL
CONTAINMENT

SEALING APRON |7
AND SLOPE
PROTECTION

FLUME TUBE
DISCHARGE

FLOW — THRU
#= LINER OPEMING

2

e Sl




Appendix 9E




RQ. BOX 1284, ATLANTA, SRONGIA, U.S.A. 30301, 404-370-3500

sumsm_é_fj_t;s'_ﬁﬁm.\l‘_m
oy E.BRISBANE  parE

(CATION — SITE

SHEET

24Tune 98

CHKD. BY

NO,

oF_4 Josno. R499

DATE

; . B . P
: P i 4 S 5
. : - —_— } femand e
11 RN I
[ 1¢0|—#AN 83do | x |E 3406 —¥ |&Bceo =1+ngg ool & | |48 ook ¥r?
2 4 N gBEio | K E:j_;faci —» [E37b0! =8bolx oo = | 8o jodo | |
3 +.N_ﬂ_|.d.9_"'%"' ﬁgt P E—i-:'ﬂ --'-J:Egina = Yo Ix joo, ‘-'_FI'T:ﬂan
4 +Né|g.n -—J-.ME _ o gl_;‘,bna —y El‘jaa = CRoj» inn i- r -]
£ +|Bizb —+Majod | x |E[3b00 tele 4ovol = Spoix jod = | Sploop | |
¢ +(NBl2p -4' adaa :L 5!450'& —d E#E_qaa = 5‘;5‘.:: X 309 = | 509
1 +Ng12 —JLIE_E * E,_iﬂ;;wi v |E 44ivo! = 4p0|x (00 = 1 ﬁ,’fwi: !
§ +iN8IZo | 460 | % E'Eq—qian ir |& #500] = 340 »jo0 *r-- 1 4loop | |
: i P i : S
| | b | ot = 6@ bob Fr”
a =f B L | = 15133 Yetes
: | el 5 | P11 ]
anu.mi_g_ W ﬁﬁA : ’ : 1. [ t E :
| L\ | j i , : - Il ! P
s  Injgoko! ; ! ,.'E £ 45p0 —+ﬂ+caa L z_zu X ion = mﬁ?
[0 +N P00 = 00 x giﬁbn E4T=a _gé-a x |00 = 000 | |
11+ ",ggéa . bz.sc x b#‘fgn —> 9'45?9& r'= {é‘a » [n = 1_ ,'—5-.,-9“ |
2 +j76do Loifbolsol | 4 Ed4sdo v Edse = 4Solxied = | ks 090 |
(3 -rH'I??dn -—rfu_z.ko | x Ei& ob .--r_ﬁ_sbnn E- 4-‘?:1 x 08 = h‘rfnm! |
14 +N ;5?9 — Ja.i.'n'a ; H Ig_ﬁaau e g EE‘ZG‘# o= 65‘0 X200 -L'- . f‘g.ﬁi Olo ; !
IS+ Féo0 vMg200] | ¥ Egzaa - EMM =100 & _{!_n__l_g_r_n__d
| " t : :; i N i
_ﬁL__ 0 I :_ ror] = 3 e D Q_CbOF'f
- B L v = 18l AkRes)
.'-ra-ra..r.. AQEA OF 'SITLE o le= 1533 +87 = 24. oSAcAE‘s
AREA. OF_idTE. To f& bisTURREL. = /.33 + 87 i SE—
,B_y_, awsrk Cwa.v AC-T{W‘?'(ES = 24-03 Ackes
® ——— A —
5 . ] : : L -
: - e e e , - A
Zé; vl Vv 1V SNOKWISx WJ9€E:10 00 ‘€0 '£0




CALUULAITON SHEE

Q. BOX 1288, ATLANTA, GEORGIA, LSA. 30301, 404-370-%:

— SIT SHEETNO. 2 oF _4 jopNno 2429
GHID, BY OATE »

_CAL

AREA of]siTe prRANIN G

—_— -

FM ! :G_:grg_ln-{,:__g : [ g =! | bo |
| | L[| [ vk =l38¢ abd frd

b0 x i0- 4 1= pg

o T\ )

’ - i iz 46,000 | |
. — . =| 34 .0oo | |
, ; (i TO¥AL = 33| 2log py?
! BERERNNEY YN L]
L SUEE RN (e W T
* S : R . A 1
AREA !eﬁ_s_dtg:_bﬁ_x, AlNNG 70 ' SEdIMENTATION PoNp ! 3
E.E:Iirﬁ_b! 1 O D N T |
9|  i! e A = : 2
_: F— ! S — =i 22,000 ﬁ;‘T‘ },
o 1 1 N R [ . =} 24j000! | | '
1 S L O = 45i000: | i | ;
i — LISt P n e b | 45 0G0 P : ’
R e £ S W = ! 47,000 ] N
e = I36 000 RN
i N SRS I S T - Y- YN R N
—— R - i TOTAL__ =2 273 000 FT> ; | N
& N R B = g7 i Alegel 1 . 1
Q[ . 1 S PR L S -
O 1 . P . A ol
: i ] i y o : —
i ' L S Py
| { sl — et f o
) 4 ..Il,_. el L . . = - b, amee, R T U DR
E L BT BEE b6 whiem e o oc—— i . P i ,
T Eod YL ¥ 1LV SNOMWIS* WISE:10 OO0 'E0 '£E0




UALUULAIION SHEE
w RO. BOX 1288, ATLANTA, QZORGIA, U.BA. 30301, €04-370:

-D suBJECT SPRE | =S sHEETNO. -3 _oF 4 sos N0, G49¢
v gy E. BRISBANE pae 24 Tuve 99 CHKD. BY DATE —

O lE RELINMINARY CALCULATIONS -~ NOT l’-‘o& CONSTRUCTION

@%Mé _Rﬁéy_lsﬁ..ﬁa_ﬂsw PL-_‘-'__EL— SEb«mauTATro N Ponisi ||
CONSTRY .nc~,5~rAg’ : ='o-5/fz x 33c,eonwr'" | o= lal oflﬁf gr3 |
! P i i ] 71 1
] i , L S - | ! ; P
bwb | (bo B is) ® co AT wibe! Al dgest sgiFt | 1] .& sdofes
VioL L €l [oF| Pojb BETWMEEN 9i0FET Anb 4_glF‘r : r . _[
: 8 Fry E:le = |76~ -ka-E: 2l 685 | _? 1
WIP[TH ].'T SJ'-r gueV = | gb- [-$ x0.& = 5‘8 5 | e ! 1
| T ! T
Aol voL d (lealS ARSI x (485782 5 = U] ds5 |er®
: : s P = e ol i
H ' , : ;o i i ! ! i !
NEEEE i i
o K ! P EL ; ? l
STPRAGEfREQUIRED FoR FirsT sk + ¢ edimeniraTign | PdN 2, |
N R miElRE
i' " (ON 'STAGE | Eo-"-f/z xi33li2o0 FTH = |3 ___cghj__-'f[_-q
! i ey : : S S A
Pend_ ko B ufq;ﬁ o Fr iwn's AT CREsT' 9 P S |sdefk
Vhchme| oF Ponn et  sio a#ws; |
L EnGY| A F.T_F!-E!.E lob= 2kl-Exo.S = (5.6 | | |
WIOTH A7) 9.0 Prr ) eh—i2kiExpg = 585 g |

Al i - '53_5_7,53.51258_5 75‘)x$‘ = B8so | pre ’

} g ' P P Pob i ;
’ e@_gjgbgu Pax _rﬂgsr FLus_l_-l ssmmsunmorg POND (B | : |

e T ooy e U .
quuss
H H

CoNSTRUE ng_smﬁs_ = o 5/12. x| 3;7_5_, oop F-r 5,.,?9?. Fr"{_

bt e 2

] '1_5.5__1__4_5-:_ tha-_a___qs_sr 9. sr-r o L _th § gg
dF.. PoNP . BETWEEN . 9,0 Fr AnS 4.0 F-r' | i et a1 3
' 0E7 ELEV = 306 =2 xis$%0.5 | = 2398 5" g ] '
- 9DFETELEV = A0 =2x(S%0.5 = 38.51 . | | |

rdh _M.,(‘Lsa 5=7.5)x(38:5.27.5) = _5_3__4:5,,_J___._E‘rg NEE
- ...i. - e e s e . . . - - . LU O =R ik s memg b mifea t prere e o——— e renn
;:;'3";: S mv_!'_' v LY SNOWIS™+ mMaoe 1o 00 €6 €0




(SIMONS

WALV LMI IVIY WYLtk
AD. BOX 1208, ATLANTA, OEORTIA, US.A. 30301, 404-370-3200

1- SUBJECT

BY

,BRISE

emT APPLICATION- S(TE

E_ e 24TUNE B3 ch.BY

seeTNo. 4o % _somNo. G422

- DATE

O W

L

[PRELIMINARY CALCULATIONS = NOT [FOR CoNSTRUSTION] ——
| 4REA | oF WETLANDS [ON sgre | A S S
L | lidol % 4ol ¢ 4 | =. §200 BT . i +——
FErEn LR TEn i b
| la 40| X% Jo! | | = DB00,
‘2s = apsol L L1
% 20! | ‘= [ boo :
| 5o 20, | . F s
| L00
g,

|
l
i

i
1 1
: i
:
1
i 7 " 1 i
1 L) i
: e mimm PRSP —— e e — o =t
o ’ ) B i i P i
: - —
T — - i g g — -

v.i. V

LY SNONWIS>>x WJISE:

10 00 'eQ '£0




Appendix 10A




VISUAL ASSESSMENT WORKSHEET VAP#: /’/‘ {

. Bowline Point Unit 3 - Article X Application Date:_ 2/ 3(02
By: d-(-(’u)
Low Impact —% High Impact
Common Noteworthy Distinctive
Low LM Mcderate M/H High

Landscape Quality Assessment

Landform /

Vegetation ' v

Water /

Man-made Modifications \/

Unity /

Overall Landscape Quality Rating: ~ /*?

Viewer Analysis

Stationary viewers v

Mobile viewers v~

. Competing Tasks /
Competing Visual Elements

Structures v~

Transportation

AN

Human activities

Overall Viewer Rating: /Y7 4

Visibility Analysis
Degree of visibility v~

Distance

Locational factors

NN

Scale

i Overall Visibility Rating: 77

Comments: SZ:_“? PMY é%%me - prew b %z §ou2§f
| @ il il LlTE Bypotom (rimneioes
/aéwws) View, & e mx‘wﬂmﬂz‘{/omgégw%
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VISUAL ASSESSMENT WORKSHEET VAP# /L/" 7

Bowline Point Unit 3 - Article X Application Date: /2/9/9%
-
By: __ ()
Low Impact » High Impact
Common Noteworthy Distinctive
Low L/M Moderate M/H High

Landscape Quality Assessment

Landform

Vegetation
Water

Man-made Modifications
Unity
Overall Landscape Quality Rating:

Viewer Analysis

Stationary viewers

Mobile viewers

Competing Tasks

Competing Visual Elements

Structures

Transportation

Human activities

Overall Viewer Rating:

Visibility Analysis
Degree of visibility /()M
Distance

Locational factors

Scale

Overall Visibility Rating:

Comments: M %a"’? (/é’“f/’ ﬁt % >
. Le 7k 7
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VISUAL ASSESSMENT WORKSHEET VAP#: H - (
. Bowline Point Unit 3 - Article X Application Date: / Z:/‘?/Gﬁ
By: _Ctat)
Low Impact — High Impact
Common Noteworthy Distinctive
Low - LM Moderate M/H High

Landscape Quality Assessment

Landform

Vegetation

Water

Man-made Modifications
Unity
Overall Landscape Quality Rating:

Viewer Analysis

Stationary viewers

Mobile viewers

. Competing Tasks

Competing Visual Elements

Structures

Transportation

Human activities

Overall Viewer Rating:

Visibility Analysis
Degree of visibility /) ol

Distance

Locational factors

Scale

Overall Visibility Rating:

Comménts:% C, fm/- 9 M/ N é——w /Ufff/o) i z..
® ps? 2l doa G Enlorotasng Shuclionts (Foul,
Loy )




VISUAL ASSESSMENT WORKSHEET VAPE. [+ - &

Bowline Point Unit 3 - Article X Application Date:_/2/5 /99
. By: é‘/{’&()
Low Impact — High Impact
Common Noteworthy Distinctive
Low L/M Moderate M/H High
! Landscape Quality Assessment

Landform '

Vegetation ' ' v

Water /

Man-made Modifications \/

Unity /

Overall Landscape Quality Rating: A 71

Viewer Analysis

Stationary viewers

/
Mobile viewers v~
/

. Competing Tasks

Competing Visual Elements

Structures

Transportation

Human activities

Overall Viewer Rating: /-~

Visibility Analysis

Degree of visibility /
v’

Distance

Locational factors /

Scale /
Overall Visibility Rating: __ £ /Y]
Comments: A/MM /c/g Af oo ,4,& Hmﬁw[ﬂfﬂﬂ)
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VISUAL ASSESSMENT WORKSHEET VAP# A - 7

. Bowline Point Unit 3 - Article X Application Date: /7—-/9 /9 S
By:_ Cén)
Low Impact » High Impact
Common Noteworthy Distinctive
Low LM Moderate M/H High

Landscape Quality Assessment

Landform /

Vegetation ' v’

Water v’

Man-made Modifications \/
Unity v

Overall Landscape Quality Rating: _ Z /47

Viewer Analysis

Stationary viewers

Mobile viewers

‘ Competing Tasks

Competing Visual Elements

v
v’
v’
Structures v
v
v
L

Transportation

Human activities

Overall Viewer Rating:

Visibility Analysis

Degree of visibility \/
' v

Distance

Locational factors /
/

Scale

Overall Visibility Rating: _ £ /]

Comments: 7,.., 7% %zzm Clwrid (PRUP), Exuli
Bowlins [Tl oisible Llrugd o Tiien (Wém)
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VISUAL ASSESSMENT WORKSHEET
Bowline Point Unit 3 - Article X Application

VAP#: /L/" 9
Date: /1/9/9‘5

By: Ol
Low Impact » High Impact
Common Noteworthy Distinctive
Low /M Moderate M/H High

Landscape Quality Assessment

Landform

Vegetation

Woater

Man-made Modifications

Unity

Overall Landscape Quality Rating:

Viewer Analysis -

Stationary viewers

Mobile viewers

Competing Tasks

Competing Visual Elements

Structures

Transportation

Human activities

Overall Viewer Rating:

Visibility Analysis

Degree of visibility A)M

Distance

Locational factors

Scale

Overall Visibility Rating:

Comments: Frvsen - Na;,c« A oree (,u,eﬁp)_ Szﬁ;ﬂjr pmoiwe
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| VISUAL ASSESSMENT WORKSHEET VAP#: /'/"' /Y
| . Bowline Point Unit 3 - Article X Application Date:  / &/3 /9)9
i By: Qe
| Low Impact — High Impact
Common Noteworthy Distinctive
Low - L/Mm Moderate M/H High
Landscape Quality Assessment

Landform

Vegetation

Water

Man-made Modifications

Unity
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BOWLINE UNIT 3
COOLING TOWER PLUME ANALYSIS

1.01 Introduction

Bowline Unit 3 will employ a mechanical draft, evaporative cooling tower to remove waste heat
from the condenser circulating cooling water. Mechanical-draft evaporative cooling towers can
produce a number of potentially adverse environmental effects having to do with condensed
water, either ejected directly into the atmosphere at tower level or formed by condensation
within the moist, buoyant plume. These impacts can include: local shading of the sun by the
plume, deposition of dissolved salt particles contained in plume water droplets, (drift) fogging
at ground level under special circumstances, and, if the weather is sufficiently cold, ice buildup
("icing") on objects with which the plume cloud comes into contact.

A cooling tower analysis was performed using the Electric Power Research Institute (EPRI)
Seasonal and Annual Cooling Tower Impact (SACTT) cooling tower model. The SACTI model
was developed especially for modeling utility cooling towers. The model is widely recognized
as being the most comprehensive and validated cooling tower plume model available for
modeling power plant cooling tower plumes. This document discusses the structure of the
SACTI model and the modeling methodology employed by TRC in the analysis.

2.0  Evaporative Cooling Tower Impacts

There are two sources of liquid water contained in the plume from a mechanical draft cooling
tower:

1) relatively large directly-entrained droplets (called "drift droplets", "tower drift", or simply
"drift") in the exhaust plume from the cooling tower, and;

2) water vapor that condenses into small droplets as the plume cools to ambient temperatures.
The fundamental differences in the average sizes of these two droplet distributions are
significant in producing different potential plume environmental impacts (Policastro, et. al.,

1984).

The large drift droplets contain dissolved minerals and have significant settling velocities; in
contrast, the very fine condensation droplets do not contain dissolved minerals and have

negligible settling velocities.

All the potential environmental impacts typically associated with cooling tower plumes occur
because of water (both droplets and vapor) contained in the plume. Visible plumes occur when
small water droplets produce an opaque cloud. Plume shadowing occurs when the visible cloud
attenuates direct sunlight. Fogging can occur when the plume containing liquid water droplets




comes into contact with the ground. Icing can occur as water vapor within the plume contacts
and forms a frost on objects whose surface temperature is below freezing. This form of icing
occurs by sublimation of water vapor directly to ice, and is essentially identical to frost
formation seen on winter mornings. Rime icing occurs when the super-cooled liquid water
droplets in the cooling tower plume contact a subfreezing surface. The droplets may freeze on
contact. Icing can also occur as directly emitted drift droplets fall onto exposed objects that are
at temperatures below freezing. This form of icing occurs as "glaze" ice, which is different from
"rime" ice. However, glaze ice is a very localized concern, since modern cooling towers use
very high efficiency drift eliminators, and drift is kept to a minimum. The directly emitted-
droplets contain some dissolved minerals (including common salt, in the case of the Bowline
Unit 3 tower). Deposition of the minerals can also occur in areas where the drift droplets fall.

Two of the cooling tower plume impacts that have significant potential to produce adverse
environmental effects are plume fogging and icing. Cooling tower plume fogging and icing can
potentially impact vehicular traffic if the fog or ice occurs on a roadway. Cooling tower icing
can be a potential safety hazard to structures or other objects due to the weight of the ice on the
structure, or if the ice clogs vents or air intakes. Considering these potential environmental
impacts, the factors leading to cooling tower fogging and icing are discussed in more detail in
the following sections.

2.1  Fogging Potential of Cooling Tower Plumes

A fog is nothing more than a ground level cloud (Huschke, 1959). The same physical processes
governing cloud formation and dissipation also govern fog. In general, fog occurs when the air
becomes saturated with moisture and microscopic water droplets condense on particles in the air.
If the air temperature is less than freezing, icing can develop on objects immersed within the fog.
Under normal meteorological conditions, fog does not form if the difference between the air
temperature (dry bulb) and the dew point temperature is greater than approximately 4°
Fahrenheit (F) (2.2° Celsius (C) (Huschke, 1959). This temperature difference is called the dew
point temperature depression, or simply dew point depression.

Cooling tower fog occurs when a plume from the cooling tower is transported to ground, usually
by aerodynamic downwash effects in the lee of the tower. The extent of the cooling tower-
induced fogging is therefore determined (and limited) by the horizontal and longitudinal extent
of the cooling tower plume. Because a cooling tower fog is produced by an emitted plume,
rather than by natural cloud (or fog) formation processes, the conditions that result in cooling
tower fog are significantly different than those which result in a natural fog. Whereas natural
fog formation occurs only with a dew point depression of approximately 2° C or less, cooling
tower plume fogging conditions can occur with dew point depressions of 6° C or larger
(Policastro, et.al., 1984). The difference is that a mechanical device, the cooling tower, is
providing a significant amount of energy to drive the formation and maintenance of a visible
plume saturated with moisture. In contrast, low-energy natural processes that operate over large
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. areas typically produce naturally occurring fogs. Additionally, wide area natural fogs are
typically associated with light or calm winds, while cooling tower ground fog events are usually
the result of downwash under strong winds.

It is unlikely that the moisture or energy released by a cooling tower can induce a fog to occur
over wide areas through normal atmospheric processes (Policastro, et.al., 1984). While locally
very significant in terms of heat or moisture released, the amount of energy or moisture
associated with a cooling tower is minuscule when compared to that contained in the
surrounding atmosphere over wide areas.

As stated above, cooling tower fogging at ground levelsis produced when a cooling tower plume
is transported to the ground. The most common physical process that transports a plume to the
ground is aerodynamic wake turbulence (also called downwash). As the name implies, wake
turbulence refers to the increased mixing (turbulence) that occurs in the wakes of buildings or
structures. The cooling tower housing is a primary cause of this wake turbulence.

Wake turbulence produces two effects on a plume. First, the eddy turbulence and low-pressure
area in the lee of the structure cause the physical transport of the plume to the ground. Second,
these same processes cause an increase in the entrainment of colder, usually unsaturated ambient
air into the plume. This increased mixing causes the plume to cool more rapidly with the rapid
condensation of moisture in the plume to form a cloud. Ultimately, all the condensation droplets

. will evaporate due to the entrainment of typically dryer ambient air into the plume. However,
i the ambient air is nearly saturated, the plume can travel for long distances downwind before
the water droplets evaporate, and the visible plume eventually disappears.

The primary meteorological parameter affecting wake turbulence is the horizontal wind speed
at the level of the plume. As wind speeds increase, the amount of wake turbulence and the size
of the area affected by the aerodynamic wake of the structure becomes larger. Of comparable
importance in determining the amount of downwash is the size of the cooling tower and any
other structures near the cooling tower. The larger the cooling tower housing and adjacent
structures or buildings, the larger the resulting wake turbulence will be (for given horizontal

wind speed).

Also of importance is the mass flow (momentum) and buoyancy (heat release) of the plume from
the cooling tower. A large buoyancy and momentum flux of the plume means that the plume
will rise above the wake region of the obstacle for a given situation. As the plume rises and
cools due to entrainment of ambient air, further condensation occurs, but plume contact with the
ground is not made if the buoyancy and momentum flux is sufficient to loft it above the wake

region.




2.2 Icing Potential of Cooling Tower Plumes

As discussed previously, icing formed by a cooling tower plume typically would be rime icing.
Rime icing is formed as the super-cooled plume water droplets freeze when in contact with a

subfreezing surface.

However, there are two potential sources of water droplets that can lead to icing from the cooling
tower plume. These droplets are either directly emitted drift, or water entrained by airflow
through the tower, and condensation drops formed in the plume by condensation of water vapor.
This section discusses the potential icing from each of these two types of droplets.

. 2.2.1 Glaze Icing From Drift Droplets

The relatively large drift drops, if present in sufficient number and mass, can pose an icing threat
as they settle to the ground. However, with modern drift eliminators installed within the towers,
the quantity of liquid water introduced into the surroundings in this way is quite small. In fact,
it ranges between about 1 gallon per minute (gpm) to 10 gpm (out of over 180,000 gpm
circulated in the cooling tower) for the varieties of towers being considered by Southern Energy.
Modern designs of mechanical-draft towers do not appear to pose significant glaze icing threat
from tower drift (Policastro, et.al., 1984).

2.2.2 Rime Icing from Plume Droplets

The icing potential posed by the very small plume droplets is much more complicated.
Essentially, however, for airstreams containing liquid water droplets (i.e. a cloud), the potential
for icing exists when super-cooled droplets collect and freeze on exposed objects if the surface
temperature of the objects is below freezing.

As an airstream’s flow splits to go around an obstruction in the airflow, most of the droplets will
simply follow the flow and not impact on the object. Some droplets, though, will impact on the
obstruction and freeze, producing rime icing if the freezing occurs almost instantaneously. The
collection efficiency is defined as the fraction of the total condensed water flux (moving with
the undisturbed flow through an area of the same cross-section as the obstruction) which is
collected-on the obstruction. Collection efficiency ranges in value between 0.0 and 1.0.

For newly formed, very small droplets in a cooling tower plume, the value of collection
efficiency is small, normally 0.05 or less. For still smaller droplets, the collection efficiency
approaches zero. These small collection efficiencies generally result in low icing rates. On the
other hand, the concentration of condensed water in the plume can be quite large at close-in
distances compared to that of natural clouds. Thus, there can still be some icing potential in a

cooling tower plume near the tower.




The same conditions that bring the plume to ground level, as described in Section 2.1 for
fogging, will allow potential ground-level icing to occur when the surface temperature is below
freezing. There may be a higher frequency of occurrence of potential icing on elevated
structures because the plume may still come in contact with the elevated structures, while not
being sufficiently bent over to reach the ground.

3.0 SACTI Model Description

The EPRI SACTI cooling tower model calculates the seasonal and annual impacts of cooling
tower vapor plumes. Various environmental impacts simulated in the SACTI model include:
e visible plume length and radius, ‘
e deposition of minerals (salt) contained in cooling tower plume drift (water droplets
entrained in the plume during plume exhaust),
e plume-induced fogging and icing downwind of the cooling tower, and,
e plume shadowing (the amount and duration of plume shadows at a given location).

The SACTI model is a multiple-source model that predicts cooling tower plume impacts from
any number of identical natural draft, linear mechanical draft, or circular mechanical draft
cooling towers. The SACTI model was designed to provide predictions that can be used in the
licensing of power plants with cooling towers. The model developers validated the model with
field and laboratory data in all situations where good quality data existed.

The seasonal/annual modeling methodology employed by the SACTI model is a
parameterization scheme thatreduces the available hourly meteorological data to between 30 and
100 categories of unique meteorological conditions (from a cooling tower plume dispersion
perspective). Potential fogging and icing cases are reduced to 10 categories. Each category is
modeled separately and the modeling results of the category are assumed to apply for all
occurrences of the category for the period for which modeling is performed. The number of
specific categories for a given situation is dependent upon the cooling tower geometry, tower
emission parameters, and the meteorological conditions experienced at the site. The
categorization scheme used in the SACTI model allows a user to analyze multiple years of
meteorological data without the need to model every hour of every year to determine plume
impacts. The representative scenarios are assumed to apply for multiple hours, thereby greatly
reducing computer execution time.

The SACTI model is composed of four separate programs: a meteorological preprocessing
program (PREP); a plume dispersion program (MULT); a programto produce tabular summaries
of the modeling results (TABLES); and a graphical postprocessor program (PAGE).

To begin a SACTI modeling analysis, the PREP program reads a sequential hourly
meteorological data file and generates a set of meteorological scenarios that produce significant
plume dispersion effects. The MULT program then computes the expected plume dispersion for
each meteorological scenario developed by PREP. The output of the PREP program is a
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| ‘ sequential hourly listing of the meteorological conditions and plume dispersion category for each
hour of meteorological data processed. The output from the MULT program is a listing of the
plume dispersion and fogging impact for each meteorological scenario (category) simulated.

The TABLES program combines the output of the PREP and MULT programs and produces a
set of tabular frequency of occurrence listings of the various environmental effects produced by
the cooling tower plume. The environmental effects computed by the TABLES program are the
average of the individual impacts of each scenario model weighted by the number occurrences
of that scenario in the input PREP data file.

The post-processing program PAGE produces computer page plots of the output from the
TABLES program. Only the first three programs were needed for this analysis. Graphical post-
processing was performed using a separate graphics package, rather than the PAGE program.
In this analysis, the contour figures were developed using the Golden Software, Inc, Surfer™

graphics processor.

The SACTI-PREP model generates five scenarios that are assumed to produce cooling tower
plume icing and fogging, and five additional scenarios that produce cooling tower plume fogging
only. Because plume fogging and icing occur during plume downwash conditions, and
downwash is assumed to be different for circular and linear cooling towers of the same size, the
. icing and fogging scenarios for these two tower types are different. These ten scenarios are
independent of individual tower or plume geometry characteristics, except that plumes from
natural draft cooling towers are assumed not to produce ground-level fogging and icing.

An additional number of scenarios are also developed that are functions of the meteorological
conditions occurring in the input meteorological data. These scenarios depend upon observed
wind speed, dry bulb and dew point temperatures, atmospheric stability, and other
meteorological factors, in addition to specific cooling tower parameters. These scenarios can
vary with the specific cooling tower modeled and are used to estimate the potential for icing and

fogging impacts.
3.2 Model Input Parameters

Hourly meteorological data for the years 1985 and 1986 from the Bowline Point Station and
from 1995 through 1998 from the Indian Point Nuclear Generating Station was used in the
modeling of the Unit 3 cooling tower. These data are considered to be and have been
demonstrated by Southern Energy to be the most representative meteorological data to assess the

potential cooling tower impacts.

The PREP and MULT program were executed for each case described above. In addition, three
tower orientations were considered. Table 1 lists the specific cooling tower dimensional

‘ parameters input into MULT.




Table 1
Bowline Unit 3 Cooling Tower Operating Parameters

Tower Type: Linear Mechanical Draft
Number of Cells: 10 (1x10)
Tower Height (meters): 11.6 (38 ft)
Tower Length (meters): 164.6 (540 ft)
Tower Width (meters): 16.8 (55 ft)
Cell Diameter (meters): 9.1 (30 ft)
Tower Eff. Diameter (meters): 33.8 (111 1Y)
Tower Heat Duty (MW): 475
Tower Air Flow (ACFM): 1,390,000
Circulating Water (gpm) 180,000
Cycles of concentration: , 4

Drift (@0.0005%) (gpm) 0.9°
Makeup salinity - % (as NaCl) 10000 ppm
Circulating water salinity - % (as CaCOs) 40000 ppm
Site Latitude(degrees): 412N
Site Longitude (degrees): 740 W

* Values are approximate depending on actual operating conditions.

3.3 Modeling Methodology

The SACTI model computed the expected frequency of occurrence of ground-level plume
fogging, icing, shadowing, and salt deposition. In the case of plume fogging, icing and
shadowing, the SACTI model provides results tabulated as total hours for the five-year block of
data. These values are divided by the number of years in the meteorological data set (in this case,
five) to determine the annual average. However, in the case of salt deposition, the values
provided are maximum deposition rates (i.e. mass/area/time). The units provided by SACTI for
deposition are kilograms/square kilometer/month.

3.4  Methodology for Estimating Ground-Level Impacts

The MULT model assumes that fogging and icing potentially occurs during ten pre-defined
meteorological scenarios. Fogging is computed to occur for a given scenario when the plume
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is modeled to be in physical contact with the ground. The area covered by the plume is then
taken to be the area of fogging. Likewise, ground-level icing is computed by assuming icing
occurs during the five plume fogging scenarios for which the air temperature is less than
freezing.

Salt deposition is computed in MULT using the assumption that all drift droplets falling from
the plume strike the ground, thereby depositing all dissolved salt within the droplets. Plume
shadowing is computed directly in MULT from the modeled plume dimensions and the
projections of these plumes on the ground. Plume shadowing events are only counted during
the daylight hours, with changes in sunrise and sunset times adjusted for time of year.

4.0 Summary of Modeling Results

This section summarizes the results and provides contour plots of the various cases assessed.
Detailed output tables from the SACTI model are included in the CD-ROM provided to support
the Article X Application for Bowline Unit 3. The impact types examined were:

Icing from water droplets in the plume;
Plume fogging;

Salt deposition and

Plume shadowing.

Table 2 presents the maximum annual values found for each impact type, along with the location
of that value, and the tower orientation. Contour plots described in this section are included to
show the modeled cooling tower impacts qualitatively. The contours represent an interpolated
average of the computed impact values. These plots are intended to display the area extent of
any impacts, rather than the actual peak impact value.

4.1 Ground Fogging

The maximum potential fogging impact of approximately five hours per year was calculated to
occur on or near the Bowline Property line at 200 meters southwest of the cooling tower. Figure
1 presents the worst-case plume fogging impact for the tower. However, fogging is not
calculated to have a significant impact on 9W or at the nearest residential area located
approximately 1,000 meters southwest of the proposed cooling tower. Significantly less than
one hour of fog is calculated to occur at either of these locations, as demonstrated by the contour

plots.
4.2  Ground-Level Rime Icing

The maximum hours for rime ice formation are presented in Figure 2 for the proposed and
combined tower impacts. This figure shows that less than one hour of rime ice is calculated to
occur per year from the cooling tower. The maximum rime ice location is to the southwest of




the cooling tower, and on the opposite side of the Bowline Unitl and Unit 2 boiler and turbine
buildings. As such, itis unlikely for any rime ice formation off of the Bowline Property. As with
fogging, ground-level icing is demonstrated to not have a significant impact on Interstate 9W
or the nearest residential area.

4.3  Salt Deposition

Salt deposition is typically only a consideration when agricultural land is adjacent to the cooling
tower. This is not the case for the Unit 3 cooling tower, since most of the adjoining property is
industrial or residential. Figure 3 presents the salt deposition contours for the proposed new
tower. The maximum deposition rate of about 633 kg/kilometer?/month occurs to the northeast
of the plant, and within a distance of about 200 meters, and on Bowline Property. An
appreciable fraction of the projected salt deposition occurs east of the cooling tower, over the
Hudson River. Impacts at both locations are considered trivial and insignificant.

4.4  Plume Shadowing and Visibility

Plume shadowing was found to have a fairly steep gradient near the tower, which fell off rapidly
away from the tower. The maximum potential impact of plume shadowing occurred 200 meters
east of the cooling tower, over the Hudson River. The nearest residence (1,000 meters
southwest) would experience less than 50 hours of plume shadowing per year from the proposed
new cooling tower. These conditions are likely to occur during periods of cloudiness and/or
inclement weather, therefore there will be no significant plume shadowing at the nearest
residence. Figure 4 illustrates the level of plume shadowing resulting from the proposed tower.




Table 2
Summary of Proposed Cooling Tower Impacts

Description
(units based on 5- Wet Evaporative Tower Wet Evaporative Tower
years of hourly Average Day/Night Hours Average Day Only Hours
meteorology)
Distance Distance
Maximum | Direction from Maximum | Direction from
Value of Plume | Tower Value of Plume | Tower
(meters) (meters)
Hours of Plume
Fogging (hrs/yr) 5 SSwW 200 3 SSwW 200
Hours of Icing
(hrs/yr) 1 SSW 200 1 SSW 200
Plume Shadowing { 533 E 200 237 E 200
(hrs/yr)
Plume Salt 633 E 200 604 E 200
Deposition

Source: TRC Environmental, 2000

4.5 Plume Height and Length

The primary goal of the visual assessment of the cooling tower plume is to define the frequency
of occurrence of maximum and average height and length of plumes. The SACTI model uses a
meteorological preprocessor to examine the tower conditions and identify plume categories that
will result in both possible ground fog events and elevated plumes. The plume categories
identified by the model are tabulated by their frequency of occurrence in the meteorological
database. The SACTI met processor calculates plume heights and lengths for each category, and
for each representative tower equivalent approach angle. The maximum plume height and length
for each equivalent angle were identified, and were sorted by increasing length and height.
Table 3 presents a summary of the average number of hours per year the proposed cooling tower
will have a specific plume length, and height. As shown in this table, approximately 50% of
the time the cooling tower plume will be less than 85 meters in length, and less than 65 meters

in height.
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Table 3
5 Year Meteorology - Day and Night Conditions - Full Wet Tower

Category Hours | Length Category Hours | Height
Cum Freq| (m) Cum Freq| (m)
15 0% 10 14 0% 0
11 22% 33 15 0% 2
18 25% 55 11 22% 35
13 34% 58 12 26% 49
23 36% 60 13 34% 58
12 40% 61 18 37% 62
27 42% 63 23 40% 64
14 42% 64 31 43% 65
31 45% 73 34 46% 65
34 52% 85 33 65
33 55% 85 36 54% 65
35 58% 96 38 57% 66
38 60% 96 35 60% 66
36 63% 97 40 63% 67
16 66% 110 27 65% 68
40 69% 119 30 68% 68
21 71% 119 17 70% 94
17 72% 125 22 1% 95
25 74% 136 16 74% 98
22 75% 137 21 76% 103
42 78% 142 25 78% 115
29 80% 151 26 79% 118
32 82% 155 32 81% 121
26 84% 169 29 84% 127
39 86% 237 37 87% 135
37 89% 251 41 80% 150
41 92% 355 39 92% 160
43 95% 584 44 95% 177
44 98% 620 43 98% 205
45 100% 4869 45 100% 666

Source: TRC Environmental, 2000

Similarly, the SACTI model was run using only the daylight hours, which have been defined as
one hour before sunrise until one hour after sunset. Table 4 presents a summary of the average
number of daylight hours of occurrence of plume height and width. As shown, approximately
50% of the hours the cooling tower will result in a visible plume 71 meters long and and 63
meters in height. These plumes represent those that would be considered visible to the general
public. The cooling tower plume photosimulation was based on the 50 percentile plume using
the daytime meteorological conditions from the SACTI model.
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Table 4 :
5 Year Meteorology - Day Only Full Wet Tower

Hours Length Hours Height
Category | Cum - Category | Cum
Fre (m) (m)
q Freq
11 1% 10 24 3% -3
12 35% 33 20 3% -3
13 37% 39 19 4% -3
14 42% 56 14 9% 0
15 43% 59 15 10% 2
16 44% 61 11 11% 35
17 46% 61 12 45% 36
18 46% 64 13 47% 54
19 47% 65 18 47% 63
21 52% 111 27
22 56% 119 30 51%
23 56% 127 33 51%
24 59% 129 22 55%
25 59% 132 17 56%
26 63% 136 16 57%
27 65% 139 29 60% 101
28 65% 156 21 64% 103
29 68% 159 28 65% 106
30 69% 163 26 68% 109
33 69% 174 25 69% 115
34 72% 175 35 71% 116
35 75% 180 36 72% 138
36 75% 185 38 75% 140
37 78% 186 34 78% 145
38 81% 203 37 81% 146
39 85% 221 39 85% 149
40 87% 246 40 87% 166
41 90% 283 42 90% 174
42 92% 312 41 92% 185
43 95% 363 43 95% 205
44 98% 521 44 98% 236
45 100% 2177 45 100% 724

Source: TRC Environmental, 2000
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Section 10.0 — Visual Resources - Errata Sheet
Appendix 10B: Cooling Tower Plume Analysis

Appendix 10B

Items Within Existing Appendix Requiring
Revision/Deletion

Project Change/Application Revision

1.0 Introduction

Page 1, Paragraph 1, first sentence, which
reads, “Bowline Unit 3 will employ a
mechanical draft, evaporative cooling
tower to remove waste heat from the
condenser circulating cooling water.”

Delete sentence.

3.2 Model Input Parameters

Page 7, Table 1, Bowline Unit 3 Cooling
Tower Operating Parameters

Delete “Bowline Unit 3" and Insert “Mechanical
Draft” '

4.4 Plume Shadowing and Page 9, Paragraph 3, 3" sentence, starting: | Revise sentence to read, “The nearest residence (1,000

Visibility “The nearest residence ...” meters southwest) would experience less than 50 hours
of plume shadowing per year from a mechanical draft
cooling tower.”

4.4 Plume Shadowing and Page 9, Paragraph 3, last sentence, starting: | Revise sentence toread: “Figure 4 illustrates the level of

Visibility “Figure 4 ...” plume shadowing resulting from a mechanical draft

cooling tower.”

4.5 Plume Height and Length

Page 10, Paragraph 1, 6" sentence,
starting: “Table 3 ...”

Revise sentence to read: “Table 3 presents a summary of
the average number of hours per year a mechanical draft
cooling tower would have a specific plume length and
height.”

Table 2: Summary of
Proposed Cooling Tower
Impacts

Page 10, Table 2 Summary of Proposed
Cooling Tower Impacts

Revise table title to read, “Summary of Mechanical
Draft Cooling Tower Impacts”

JADATA\Client1\08027\Errata Sheets\errata sheet 10 - Appendix 10B.wpd
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BOWLINE UNIT 3
STACK PLUME VISIBILITY ANALYSIS

1.0 Introduction

A major exhaust byproduct of the combined cycle turbines proposed for Bowline Unit 3 will be
water vapor. With each pound of natural gas fired, over two pounds of water vapor are formed
and emitted from the plant stack. The exhaust gas during oil firing will contain a somewhat
higher percentage of water vapor due to the steam injected into the combustion for nitrogen
oxide control. Since the exhaust gas contains appreciably more water vapor than the ambient
air an analysis was performed to determine if the exhaust plume could condense and become
visible under normal atmospheric conditions. A visible plume formed under such conditions is
called a mixed vapor plume. When hot humid exhaust gas is vented to a cooler humid
atmosphere, the plume may be cooled to the temperature at which the vapor will condense and
a visible plume forms. This is similar to seeing one's breath on a cold morning.

Visible plumes resulting from condensed water vapor in the combustion exhaust rarely, if ever,
cause a significant environmental or safety concern because the plumes are typically elevated
well above ground level. As such, a condensed vapor plume may have a potential adverse effect
only if it is visible. A plume is considered visible only if it occurs during conditions that would
allow it to be viewed by the general public. This excludes plumes being formed at night, and
during periods of bad weather (rain, snow, or fog) that obscure visibility. In order to assess the
combustion plume visibility for the proposed project, a detailed visible plume analysis was
performed with the Visplume plume visibility model developed by TRC.

2.0 Modeling Inputs and Assumptions

The visual assessment for the water vapor emissions resulting from the combustion gas turbines
was prepared using the TRC plume visibility model. This model is a post processor used with
output results from the widely recognized USEPA ISCST3 atmospheric dispersion model. The
basic assumption of the model is that water vapor is a non-reactive gas that when emitted at a
temperature well above its dew point will disperse as a gas, the downwind dispersion
characteristics of which are simulated using ISCST3. The ISCST3 model was run using five
years of actual hourly meteorological data representative of site conditions. The data set included
one year of on-site meteorological data recorded at the Bowline Point Power Station in 1985-
1986, and four additional years of data recorded at the Indian Point Nuclear Generating Station,
for the years 1995-1998. The additional years of Indian Point data were used in order to increase
the number of potential plume hours so as to provide a larger database for statistical analysis.
This data set is considered representative of the meteorological conditions that will be
experienced at the Bowline Property.
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Since the object of this study was to determine the potential total number of hours of visible
. plumes, the analysis was simplified by assuming the same wind direction for each hour. The

mixing heights were set to 10km (to avoid plume reflection conditions). The transitional plume
! rise option was used. Additionally, all calms were set to 1 m/s second and evaluated by the
model. This is counter to regulatory modeling performed to ascertain air quality impacts. In
such cases calms are ignored. However, in a plume visibility analysis the calms are very
important since the vertical plume which occurs under light wind conditions is likely to be
| visible.

Visible plume formation was determined by comparing the hourly water vapor concentrations
calculated at all receptors to actual meteorological observations and the calculated saturation
deficit. The saturation deficit is a measure of the amount of additional water vapor that must be
added to a volume of air to bring it to saturation (i.e. 100% humidity.) This analysis presents
the results of the visual plume assessment for all plumes formed regardless of time of day and
weather.

However, the Indian Point data also included a precipitation amount. Using this value as an
indicator of weather, the visual plume analysis also identified a rain (i.e. inclement weather )
| event along with time of day (day or night). A visible plume was assumed to occur if the water
' vapor concentration exceeded the saturation deficit for each specific location and hour modeled.
Under these conditions, TRC's model assumes the vapor plume will condense to form a visible
. cloud. However, the condensed vapor plume was considered visible only if it formed during the
day and there were no recorded observations of inclement weather (or natural fog). Note that

daylight periods included the hour before sunrise and the hour after sunset.

Since visible plume formation from combustion sources is primarily a cool temperature
phenomenon, the modeling analysis examined the vapor emissions during two primary operating
conditions using the worst case (i.e. cold weather) emission conditions:

1) Natural gas firing in three turbines, 100% load with duct firing;

2) Natural gas firing in one turbine and 100% load, Oil firing in 2 turbines at 50% load
each (with steam injection for NOx suppression).

1.03 Modeling Results

The analysis examined 43,824 total hourly observations of meteorological conditions which
includes a total of 27,499 daylight hours, approximately 63% of the total period. Note that this
is greater than the total number of daylight hours that would be expected assuming an even
distribution of day and night hours. This is because the analysis also considered the hour before
sunrise and the hour after sunset as being within the visible period. Excluding 2,622 hours of




rain events (which were assumed to obscure the visibility of any plume, if one should form)
resulted in a total of 25,888 possible visible hours within the meteorological record.

The plume visibility analysis concluded that of the total 43,824 hours, only 3,914 hours of
plumes (9%) would occur while firing natural gas in 3 turbines at 100% load. Of the total
daylight hours (27,499), and discounting rain events, a total of 1,656 hours were indicated to
have visible plume formation (6% of the visible hours). Similarly, for two turbines operating on
distillate oil at 50% load and one turbine on gas at 100% load, a total of 724 hours of plumes
were calculated (2%), and only 278 hours of the possible visible hours (1%). These results may
be normalized to average hours per year by dividing the total counts by 5. In this case, we may
expect an average of 780 hours of combustion plume formation during a typical year, of which,
a plume may be seen by the general public during only 330 hours.

In order to fully visualize the possible formation of a condensed plume resulting from the turbine
stacks, contour plots relating the hours of plume formation are included with this analysis. These
figures illustrate the average annual hours of all condensed plumes and those plumes that would
form under conditions that the general public would readily observe. Note that the plots are
direction independent, which is to say that the plots represent the average number of plumes that
occur regardless of the direction of view. Naturally, certain directions will have a greater
likelihood of occurrence due to the prevailing weather conditions; however, the figures should
be viewed as presenting a conservative worst case.

The characteristics of the condensed plumes will depend upon the amount of water vapor present
and the current atmospheric conditions (i.e. dry bulb and dew point temperatures, stability and
wind speed). Under most conditions when a condensed plume forms, it will appear wispy and
translucent. The color (seen during the day) will likely be a dull white to light gray. Such
plumes are typically not the bright white, billowing plumes seen from boilers that use wet
scrubber technology, or from wet evaporative cooling towers. Such plumes are saturated when
emitted. This is not the case for a combustion turbine vapor plumes, which are decidedly
unsaturated at emission.

3.1 Plume Formation with Natural Gas Firing

Figure 1 presents the average annual hours of possible combustion plume formation assuming
Bowline Unit 3 will operate all three turbines on natural gas, at 100% load. This also assumes
the worst-case cold temperature emission parameters will occur during all seasons, which is a
conservative assumption. All hours for which a condensed plume would occur are shown on
Figure 1.




Figure 1: Average Annual Hours for All
Combustion Plumes with 100% Natural Gas firing
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Note that the greatest frequency of visible plumes is above and downwind of the stack. This is
a typical phenomena observed with combustion plumes, which usually do not form until several
tens of meters above the stack outlet. The atmospheric thermodynamics resulting in a
combustion plume were briefly discussed at the beginning of this report.




Figure 2: Average Annual Visible Hours
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Figure 2 presents the average number of hours per year when the public may actually observe

the condensed vapor plumes.

This figure only presents those hours during the day and during fair weather. As can be seen by
comparing Figure 2 with Figure 1, two thirds of the condensed plumes occur during the night
or with inclement weather. Under normal viewing conditions, the general public may expect to
see a visible plume about 330 hours per year with the majority of the plumes to a height of 50-
100 m above the stack and 100 m or less downwind of the stack. These hours will typically

occur during the early morning.

500
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. 3.2  Plume Formation with Natural Gas and Oil Firing

Figure 3 presents the condensed combustion plumes assuming Unit 3 will operate two turbines
on fuel oil at 50% load with a third turbine at 100% load on natural gas.

Figure 3: Average Annual Hours for All
Combustion Plumes with Oil and Gas Firing
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This case is very conservative since it assumes an operating condition that will likely only occur
for a limited amount of time during any given year (a total of not more than 1,080 hours). This
case also includes a higher percentage of water in the combustion exhaust, which is due to steam
injection for NO, suppression under oil firing. However, the exhaust temperature for oil firing
is approximately 50° F higher than that for gas firing. This results in plume with a higher dew
point depression, which decreases the likelihood for visible plume formation. As shown by
comparing Figure 3 with Figure 1, there are only approximately 56 hours per year of average




visible plume formation during oil firing, as compared to nearly 330 hours during natural gas
firing.

Similar to Figure 2, Figure 4 presents only the possible visible hours of combustion plume
formation during oil firing. As shown in Figure 4, only about 20 hours are projected to be
readily seen by the general public. These plumes will be typically very wispy, and will evaporate
soon after formation.

Figure 4 Average Annual Visible Hours
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3.3  Distribution of Visible Plumes By Month

Table 1 was prepared to present the distribution of possible visible plume formation by month,
during the average year. As shown in this table, combustion plume formation is only a cool
| weather phenomenon, and does not occur during the warmer months.

.' Table 1
| ANNUAL AVERAGE HOURS OF VISIBLE PLUME
FORMATION BY MONTH
Month 3 Gas @ 100% load 1 Gas, 2 Oil
Number of Hours Number of Hours
January 108 22
February 103 23
March 35 4
April 4 0
May 1 0
June 0 0
July 0 0
August 0 0
September 0 0
. October 1 0
November 20 0
December 59 7
Total 330 56

34 Conclusion

Bowline Unit 3 was conservatively assessed to determine the possibility for a visual plume from
the operation of the combustion gas turbines. The analysis determined that a visual plume would
occur approximately 4% of the time when a plume could be observed during normal operation
while firing natural gas. The visible plumes typically will be transient in occurrence and will
likely not cause any additional visual intrusion. This is especially true considering that the
conditions which result in a plume from Unit 3 will most assuredly result in visible plumes from
Units 1 and 2. In conclusion, the exhaust from the combustion turbines may result in a visible
plume, but only during the colder months.

JADATA\CLIENT\08027\Article X\stackplume.wpd
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Summary

TRC Environmental Corporation (TRC) conducted a Phase IA cultural resources survey for Bowline
Unit 3 to be developed in the Town of Haverstraw, Rockland County, New York. This work was done at
the request of Southern Energy Bowline, L.L.C. (Southern). The Area of Development is approximately
25 acres (10 ha) out of a parcel of 257 acres (104 ha) comprising the existing Bowline Generating Station
Property which is owned by Southern. Site files indicate that several brickyards were located on the
Bowline Generating Station Property from the mid-nineteenth century to the 1930s.

For this survey, the Area of Development was divided into a western portion (located west of
Minisceongo Creek) and an eastern portion (east of the creek). The western portion of the Area of
Development has been impacted by mining clay for brick making, use as a dump and automobile
junkyard, subsequent filling, and the construction of the existing generating facilities. A geotechnical
study determined that the entire western portion was within the former landfill area. No areas with the
potential for containing undisturbed subsurface deposits were observed during field visits.

The eastern portion of the Area of Development includes municipal trash deposits indicated by test
borings. Much of this portion has been graded and landscaped, and recent alluvial deposits have been
reported. Undisturbed ground containing prehistoric, historic agricultural, or early industrial remains is
unlikely.

Parts of the Bowline Generating Station Property south and north of the Area of Development also were
examined by TRC. Evidence of previous development, including the existing plant facilities, is in the
southern part of this property. It is unlikely that intact subsurface cultural deposits are present.

In the northern part of the Bowline Generating Station Property in which no development is planned
there is a four-sided brick chimney. Bricks in the chimney were made in the Garner brickyard, which
formerly occupied this site. The chimney bricks are, according to a local informant, approximately 100
years old. No evidence of agricultural facilities was seen in this part of the property.

Bowline Unit 3 will not impact any cultural resources. No properties listed in the State or National
Registers of Historic Places will be impacted directly by this Project. TRC recommends that no further
work be required at the Area of Development.
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1.0 Introduction

TRC Environmental Corporation (TRC) of Lyndhurst, New Jersey, conducted a Phase 1A cultural
resources survey of the location of Bowline Unit 3 in the Town of Haverstraw, Rockland County,

New York. Work was done at the request of Southern Energy Bowline, L.L.C. (Southern) in support of
an application submitted under Article X of the Public Service Law of New York State. The present
report documents the results of the Phase IA survey, performed after receiving comments from the New
York State Office of Parks, Recreation and Historic Preservation (OPRHP), which assigned Review
Number 99PR2572 to this Project. Background research and fieldwork were conducted in November
and December 1999. The results of existing studies (e.g., Schnabel Engineering 1999) have been
incorporated into this report.

1.1 Project and Anticipated Impacts

Bowline Unit 3 is a nominal 750 MW combined cycle gas turbine power plant which will be located on a
portion of Southern’s Bowline Generating Station Property in the Town of Haverstraw, Rockland County,
New York. Bowline Unit 3 will be located north of the existing Bowline Units 1 and 2 in two areas divided
by Minisceongo Creek. West of the creek, one steam turbine and three combustion turbine generators and
one stack are planned; east of the creek, a 10-cell, mechanical draft cooling tower is planned.

Associated with this project are a new natural gas pipeline and two 345 kV electric transmission lines.
The impacts of construction of these lines are discussed in two separate reports. The present report is
referenced as Holmes and Reycraft (1999a), the report on the associated 345 kV lines is referenced as
Holmes and Reycraft (1999b), and the report on the associated natural gas line is referenced as Holmes
and Reycraft (1999c).

1.2 Area of Development and Description

The Area of Development is within Southern’s Bowline Generating Station Property in the Town of
Haverstraw, Rockland County, New York, approximately 35 miles (56 km) north of New York City
(Figure 1.1), and is depicted on the Haverstraw, New York, USGS quadrangle (Figure 1.2). Itis bounded
on the east by the Hudson River, on the south by low-lying land adjacent to the River, on the west by a
municipal park and the Samsondale area, and on the north by more low-lying land. Land within 1.0 mile
(1.6 km) of the Bowline Generating Station Property includes residential and commercial properties in
the Villages of West Haverstraw and Haverstraw. Minisceongo Creek flows from the southeast to the
northwest through the property. Most of the land is level, with elevations of less than 20 ft (6 m) above
mean sea level. Approximately 25 acres (10 ha) will be impacted by proposed construction, and they are
referred to in this report as the Area of Development. The Bowline Generating Station Property owned
by Southern consists of 257 acres (104 ha), but no current plans for further construction are associated
with Bowline Unit 3.

The Area of Development is divided by Minisceongo Creek into an eastern portion and a western portion
(Figure 1.3). The eastern portion, which is the location of the mechanical draft cooling tower, lies east of
an existing helicopter pad. Here the ground has been graded and landscaped. The western portion,
where generators and one stack are to be built, is north of the existing power plant structures. A gravel
access road and railroad spur run through this portion; there is also a gravel parking area.

Outside the Area of Development, and immediately south of Bowline Unit 3, are Bowline Units 1 and 2.
The area is characterized by buildings, paved roads, parking areas, and landscaped ground. To the north
of the Area of Development is a heavily wooded area with underbrush. This area contains wetlands and
structural remains related to brick making, as discussed below.
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1.3 Purpose of a Phase IA Survey

The purpose of Phase I cultural resources survey is “to identify archaeologically sensitive areas,
cultural/sacred areas, and standing structures that are at least 50 years old, that may be affected by a
proposed project and to locate all prehistoric and historic cultural/archaeological resources that may exist
within the proposed project area” (New York Archaeological Council 1994).

A Phase IA reconnaissance is intended to gather information on the environmental setting and the
cultural/historical setting to provide a basis for a sensitivity assessment. It also should provide a
rationale for developing a research design, a sensitivity assessment, and appropriate Phase IB ficld
methods. A Phase IB site locational survey uses subsurface investigation to find features and artifacts,
which indicate the presence of sites. Results of a Phase I survey include recommendations regarding
future work in a project area.

1.4 Report Format

This report follows the suggestions in the Standards for Cultural Resource Investigations (New York
Archaeological Council 1994) and general professional standards for archaeological reports. It includes
discussions of:

0 Introductory information on the Project (Section 1.0)

Q An overview of the environmental and cultural/historical settings (Section 2.0)

O ‘Background research, including previous research and recorded sites, and the methods employed
for this study (Section 3.0)

O Results and recommendations (Section 4.0)
0 References cited (Section 5.0)

1.5 Principal Personnel

The Principal Investigator (PI) was Richard D. Holmes, Ph.D., of TRC’s cultural resource staff.

Dr. Holmes visited the Area of Development twice in November 1999 and conducted site files and
literature searches. Richard M. Reycraft, Ph.D., of TRC provided background material and it has been
incorporated into Section 2.0 of this document. Kim Croshier of Hartgen Archeological Associates, Inc.,
of Troy, New York performed additional site file research. Emily Herd prepared maps, Gwyneth Duncan
reviewed the report, Tracey Suzuki edited it, Toni R. Goar assisted with revisions, and Constance King
supervised document production. Kevin Maher and Craig Wolfgang of TRC’s Lyndhurst office
coordinated work on this project.

1_.6 Relevant Laws, Regulations, and _S_tandards

TRC conducts environmental and cultural resource. investigations under federal and state legislation,
including the National Historic Preservation Act of 1966, as amended; the National Environmental
Policy Act of 1969; and the New York State Parks, Recreation and Historic Preservation Law. Standards
and guidelines that are followed include 36 CFR 60; Standards for Cultural Resource Investigations and
the Curation of Archaeological Collections in New York State (New York Archaeological Council 1994);
and editorial policies of American Antiquity.
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2.0 Environmental, Cultural, and Historical Setting

2.1 Environmental Overview

2.1.1 Geology

The Area of Development is in the Triassic Lowlands of the Piedmont Province. Bedrock is Triassic
arkose and mudstone of the Brunswick Formation of the Newark Group. These sedimentary rocks
overlie Palisades diabase, which is exposed in an escarpment to the south (Bonnell 1990). Late
Wisconsin glacial ice scoured the bedrock surface, while glacial till, consisting of gravel, sand, silt, and
clay, was deposited beneath, and in front, of the ice face. Meltwater from the glacier deposited stratified
beds of sand and gravel in valleys. As the glaciers retreated, glacial lakes formed. In these lakes are
thick deposits of silt and clay which became important economic resources in historic times.

2.1.2 Soils

Soil in the Area of Development is categorized as urban land (in which at least 50 percent of the land
surface is covered by buildings, parking lots, and other impervious structures) and udorthents, wet
substratum (somewhat poorly drained to very poorly drained soils that have been altered mainly by
filling) (Bonnell 1990). Further information provided by geotechnical engineering studies is presented in
Section 3.5. Prior to historic activities, Ipswich soil probably predominated; this soil is poorly drained
and subject to inundation, with a water table close to the surface.

2.1.3 Hydrology

The Bowline Generating Station Property is on the western bank of the Haverstraw Bay section of the
Hudson River. Near the Area of Development are marshy lowlands associated with Minisceongo Creek
and Cedar Pond Brook. Minisceongo Creek is a low-gradient stream with alluvial terraces between
Samsondale Avenue and State Highway 9W; further upstream the creek has steeper embankments that
show signs of severe erosion and attempts to control the erosion. The Area of Development is divided
into two parts by Minisceongo Creek, which runs southeast to northwest. North of the Area of
Development, Minisceongo Creek meanders through low-lying wetlands and empties into Stony Point
Bay of the Hudson River.

2.1.4 Historic and Recent Land Use

Land in the Area of Development has been used for brick manufacturing from the mid-nineteenth
century through the 1930s (Mr. Jack Berrian, personal communication 1999; Mr. Thomas Sullivan,
personal communication 1999). Clay pits became ponds (such as the one in the municipal park adjacent
to Southern’s property, or the one in the northern part of the property), or were used for trash dumping.
Aerial photographs from the 1960s show that the land was used for a trash dump and an automobile
junkyard. In the 1970s, the property was filled and the existing Bowline Units 1 and 2 constructed.

2.2 Prehistoric Overview

2.2.1 Paleoindian Period (10,500-8000 B.C.)

The current archaeological consensus is that the area surrounding the Hudson River Valley was first
occupied during the Early Paleoindian period (10,500-000 B.C.) (Funk 1978; Ritchie 1980). To date, the
earliest accepted items of material culture in the region represent Clovis-like lithic assemblages found in
open-air sites located on hills and rises (Funk 1978). These early occupations occurred in a tundra or
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park-tundra like environment created by the retreating Wisconsin ice sheet. Site distribution data are
limited, but suggest the presence of larger multi-seasonal, multi-purpose habitation sites and smaller
seasonal special purpose camps, such as Kings Road (Funk 1978; Ritchie 1980). Data from early
Paleoindian sites in the region suggest that Clovis peoples were primarily big game hunters who
exploited caribou, mastodon, moose, elk, and other large Pleistocene fauna when available, and small
game and edible plants when megafauna were not available (Ritchie 1956).

Late Paleoindian-period (9000-8000 B.C.) occupations, defined by Plano-like projectile points, are rare
in eastern New York. This may reflect changing climatic conditions as coniferous forests replaced the
tundra and tundra-park like environments of the earlier period with low carrying capacities for game
species (Ritchie 1980).

2.2.2 Archaic Period (8000-1000 B.C.)

Archaic occupation in the northeastern United States can be divided into the Early (8000-6000 B.C),
Middle (6000-4000 B.C.) and Late (4000-1400 B.C.) periods (Fowler 1959). Early and Middle Archaic-
period occupations are rare in eastern New York, and penetration of this region by Archaic peoples may
have coincided with the northward advancement of deciduous forests during the Hypsithermal climatic
interval of 8000-5000 B.C. (Ritchie 1971).

Late Archaic sites are much more common in eastern New York. Deciduous forests would have been
present in this region for more than a thousand years, and Late Archaic occupations appear well adapted
to this environment. At the Late Archaic-period River and Bent sites, approximately 40 percent of the
total artifact assemblages were composed of lithic projectile points and atlatl weights, indicating the
continued emphasis of hunting. The presence of burned-rock roasting pits, containing carbonized acorn
cotyledons, and notched pebble net sinkers also attests to the significance of wild plant and riverine
resources (Ritchie 1980).

Late Archaic occupations continued to be located near large river drainages and lakes. Sites from this
period appear as either large multipurpose settlements containing abundant sheet midden, or small,
specialized camps that lack such debris. Site structural, floral, faunal, and artifactual data attest to a
seasonally contingent resource extraction strategy whereby large riverine central-base settlements were
occupied by macro-bands throughout the spring and summer, and small camps were either fall-winter
micro-band camps or specialized resource extractive locations.

Ritchie (1980) has defined a so-called Transitional stage up to the use of ceramics for the Middle
Atlantic region. In New York, this pre-adaptation, known as the Susquehanna tradition, appears to be
confined to river drainages in the central part of the state. This transition is defined by the appearance on
several Archaic sites of soapstone bowls and crude ceramics with steatite temper. The Transitional stage
appears to reflect a change in technology and cooking practices rather than any dietary or economic shift.

2.2.3 Woodland Period (1000 B.C.-A.D. 1600)

The Early Woodland period (1000-300 B.C.) is defined by the introduction of ceramics on a scale larger
than the tentative applications found at the end of the Transitional stage. Early Woodland occupations,
such as those of the Meadowood phase, continued to be located on rivers and lakes near propitious
fishing grounds. Thick- and coarse-tempered gray to black or bluff colored wares, such as Vinette 1,
were employed in place of steatite and/or wooden vessels for cooking. The presence of copper beads and
implements and marine shell beads suggests ties to the Great Lakes and Atlantic coastal regions, while
numerous stone gorgets and tubular ceramic pipes indicate a heightened emphasis on status and ritual.
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Mortuary ceremonialism becomes much more formalized during this period, and human remains were
often cremated, placed in pits with a variety of grave offerings, and covered with red ochre.

The Middle Woodland period (300 B.C.-A.D. 1000) is characterized by a continued riverine focus and an
increase in trade contacts and ceremonialism as documented by the Adena related materials associated
with the Middlesex phase in eastern New York (Ritchie 1980).

During the Late Woodland period (A.D. 1000-1600) the region was occupied by the Delaware people.
These Algonkian speakers were not related to the Owasco people of upper New York State, who may be
ancestral to the Troquois. Linguistic differences distinguished the aboriginal inhabitants of the region
from New England and Long Island. Subsistence was based on hunting, fishing, and cultivation of
maize, beans, and squash.

2.3 Historic Overview

Sustained European-Native American contact in the Hudson River Valley dates to 1609 when Henry
Hudson sailed up the Hudson River. The first permanent and lasting European settlement of what
became New York State was directed by the Dutch West Indian Company, which was founded in 1621.
Military outposts were established at New Amsterdam and Fort Orange in 1624. The Dutch Colonial
period lasted from 1624 to 1664 when the English took control of what is now New York.

European settlement of what is now Rockland County began around 1675 in the vicinity of Nyack.
Several families moved into the area over the next few years. Orange County, which until 1798 inciuded
today’s Rockland County, was established in 1683. By 1700 there were only a few hundred European
residents of Orange County, mostly in the southeastern corner; they included Dutch, English, and French
Huguenots. Forests were cleared as agriculture expanded in the area in the early 1700s.

Transportation focused on the Hudson River. During the American Revolution, battles were fought to
control this strategic passage. Sloops carried the products of the region to New York City. Among the
commodities that were produced were stone, iron, and bricks.

Bricks were made from clay along the Hudson River. Around 1810, Haverstraw became a major brick-
making center with two technological developments. A device to mix clay, sand, and coal dust in
constant proportions was invented, and then a brick-making machine was invented in the mid-nineteenth
century. Building construction in New York City demanded a large supply of bricks, and there were

42 brickyards in Haverstraw. In 1906, a disastrous landslide of a clay bank destroyed part of the town.
Economic downturns and changes in construction materials led to the decline of the brick-making
business in the 1930s.

Rockland County has not been dominated by industry in the twentieth century. Open land was available,
and it was valued as parkland. The Palisades Interstate Park Commission oversaw the creation of parks
such as the one at High Tor. Today, much of Rockland County’s land is used as parks.

During the twentieth century, transportation became important in the county with the development of the
New York Thruway and the Tappan Zee Bridge. The principal change in the character of Rockland
County has been increasing suburbanization.
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3.0 Background Research and Methods

3.1 Research Methods and Sources

The PI and other TRC staff members visited the Bowline Generating Station Property with Southern
personnel and walked over the Area of Development and adjacent land. Subsequently the PI revisited
Bowline Generating Station Property to inspect the northern portion of the property, which will not be
affected by proposed construction.

The PI, who consulted with OPRHP staff on the project, inspected site files at the OPRHP’s repository.
Subsequently, a researcher conducted additional site files searches to locate reported archaeological sites
within 1.0 mile (1.6 km) of the Area of Development. Additional information on properties listed or
determined eligible for the NRHP was made available to TRC; this includes information collected by the
Historical Society of Rockland County.

Other studies were incorporated into this report, including the geotechnical engineering report performed
for Southern (Schnabel Engineering 1999). Historic aerial photographs were acquired, as well.
Telephone interviews were conducted with Frances Yunke of the Historical Society of Rockland County,
Jack Berrian, and Thomas Sullivan.

3.2 Assessing Sensitivity

In general, it is possible to rank areas according to their potential for containing archaeological sites on
the basis of known information and environmental factors. Doing so can efficiently direct efforts at
locating, identifying, and evaluating archaeological sites.

For prehistoric sites, environmental factors include soil characteristics (such as drainage), slope, aspect,
and proximity to water and other resources. What must be kept in mind, however, is that the topography
present today may be significantly different than it was hundreds or thousands of years ago.
Furthermore, archaeologists, anthropologists, and historians must avoid projecting their own cultural
preferences on the decisions made by people in the past.

For historic sites, archival and oral history data can provide a guide to structures and activity areas.
Surface remains from the historic periods are more likely to exist than prehistoric features. Maps and
pictures sometimes can locate sites precisely. Historic roads, watercourses, and standing structures also
can suggest historic archaeological sites.

3.3 Historic Contexts

Before beginning an archaeological survey, a researcher should consider what might be found.
Examination of previous research and secondary historical and archaeological literature suggests
appropriate historic contexts, research issues, and the types of sites that may be expected in the project
area. Historic contexts provide the framework for identifying, interpreting, and evaluating sites.
Among the historic contexts relevant to the Area of Development are the following:

0 Riverine adaptations by prehistoric inhabitants of the lower Hudson Valley;

Contact among Native American populations in the lower Hudson Valley;

Native American-European contact in the Hudson Valley;

European settlement in the Hudson Valley in the seventeenth century;

The persistence of Dutch culture and the transition from Dutch to English culture;
Settlement and farming in northern Rockland County; and

Development of industry and commerce in northern Rockland County, particularly the brick-
making industry.

0DO0OOCcCODO
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Site types that may be found include:

a Prehistoric villages and camps;

Prehistoric resource extraction areas;

Prehistoric hunting areas near wetlands;

Historic farmsteads; .

Brick making and other industrial sites;

Roads, including road traces, plank and corduroy road remains, and former road alignments; and

0 O0CD0D O QO

River transportation facilities.

3.4 Previous Research and Recorded Sites

A survey of the archaeological site records and historical sources was conducted by Nan Rothschild
(Rothschild 1977) and is on file at the OPRHP. It notes that the earliest archaeological work done within
the Haverstraw quadrangle was by Beauchamp in 1900. Other early archaeologists recorded sites in
Rockland County.

New York State Museum site files record the following near the Area of Development:

O NYSM 7926 — Grassy Point, a carﬁp reported by Max Schrabish in 1936;

o NYSM 6370 and 6371 — south and west of the Area of Development, on High Tor, reported with
no other information by George Budke in the 1920s; and

0. NYSM 4653 — “traces of occupation” reported by A.C. Parker in 1922 (this may overlap the
northern edge of the Bowline Generating Station Property, but not the Area of Development).

Within 1.0 mile (1.6 km) of the Area of Development is a site recorded on a NYSM map as “Site U”:
@ Cedar Pond Brook site, “a heap of stones” reported by Beauchamp in the 1920s.

In the OPRHP site files, including Rothschild (1977), there are more than 70 sites or localities reported
within 1.0 mile (1.6 km) of the Area of Development. Among these are several standing structures that
are not visible from the Area of Development. On the Hudson River, within the Bowline Generating
Station Property, are the following sites or localities with the numbers assigned by Rothschild. These
sites or localities no longer exist.

O 113 — Haverstraw brickyard at the far northern end of the Bowline Generating Station Property;

O 114~ Garner brickyard, which includes the northern part of the Bowline Generating Station
Property, where a brick chimney is located; and

g 115 — Allison brickyard, which may be at the River’s edge of the eastern portion of the Area of
Development.

Further south on Bowline Point itself are:

O 116 — Peck’s brickyard;
g 117 —Peck’s dock; and
0 118 —an unnamed brickyard.
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To the west, on State Highway 9W is:

O A087-44-0005, the Treason House site where British Major John Andre stayed in 1780 while
meeting with Benedict Amold to arrange the surrender of West Point. The building was
demolished in 1929.

Portions of the right-of-way owned by Southern were surveyed recently for the proposed Millennium
Pipeline (Weed and Walsh 1997). This survey located:

Q A08740.000161, ROC 101/500, a location containing fill deposits with potential cultural material;
and

O A08744.000012, ROC 007, a railroad bridge (New York, West Shore and Buffalo Railroad)
crossing the right-of-way and dating to the 1880s.

The Rockland County Planning Department provided information on properties listed on the National Register
of Historic Places (NRHP). The following are NRHP properties within 3.0 miles (5 km) of the Area of
Development:
Q Stony Point Battlefield, Stony Point;
Stony Point Lighthouse, Stony Point;
Marine Vessel Commander, Village of Haverstraw (moored on the Hudson River);
Fraser-Hoyer House, Village of West Haverstraw;
Kings Daughter Library, Village of Haverstraw;
U.S. Post Office, Village of Haverstraw;
Homestead, Village of Haverstraw; and
Blauvelt House Museum, New City.

0 OO0 DOOGO

3.5 Geotechnical Engineering étudies

Schnabel Engineering Associates, Inc., of Bethesda, Maryland, conducted a geotechnical engineering study of
the Area of Development (Schnabel Engineering 1999). The following strata were identified by test borings:

Table 3.1 Test Bormg Results (Adapted from Schnabel Engmeermg 1999)

‘Stratum- . L7 | Depthe v T T e ARV

Stratum A — Clean ﬁll From surface to depths of 0. 5—12 0 ft (0 2—3 7 m)

Stratum A1 — Landfill material Below Stratum A, to depths of 4.0-22.0 ft (1.2-6.7 m)

Stratum B — Recent alluvium Below Stratum A1 to depths of 28.5 ft (8.7 m)

Stratum B1 — Recent alluvium Below Strata A1 and B to depths of 28.0-81.0 ft (8.5-24.7 m)

Stratum C — Glacia! till Below Stratum B to maximum depth of drilling in some test borings, and to
depths of 46.0-93.0 ft in other test borings (14.0-28.3 m)

Stratum D — Brunswick Formation |Below Stratum C to maximum depth of drilling

These results demonstrate that clean fill has been deposited across both the eastern portion and the
western portion of the Area of Development. Fill was recorded in two of the four test borings in the
eastern portion: Test Boring B-26 contained fill in the upper 6.0 ft (1.8 m), and Test Boring B-27
contained 10 ft (3.0 m) of fill. Material from the former landfill also was found. The geotechnical
engineering report states:

A portion of the site west of Minisceongo Creek [i.e., the Western Portion] is known to have
been a municipal landfill or dump. The extent of the landfill was unknown prior to this
investigation, but was believed to be limited to the area west of the proposed turbines.
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However, mixed refuse from the dump was found in all test pits and all borings drilled west
of Minisceongo Creek [i.e., the Western Portion]. Therefore the former landfill occupies
the entire area of planned construction for the turbine generators and stacks. As part of
this investigation, Schnabel obtained large-scale photo graphs of the site flown in 1953,
1965, and 1968. These photographs... [Submitted with Schnabel Engineering 1999] ... show
the development of the landfill prior to the construction of the exiting facility...In general,
the landfill material consists of gray and black sandy silt with municipal solid waste and
construction debris including wallboard, metal, glass, paper, burlap, and miscellaneous
trash (Schnabel Engineering 1999).
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4.0 Results and Recommendations

The following results of the cultural resource survey, assessments of archaeological potential, and
recommendations are presented. They are made on the basis of two site visits by the PI, background
research, site files and literature searches, interviews with knowledgeable informants, and a geotechnical
engineering study.

{1.1 Results and Assessments

The western portion of the Area of Development has been impacted by mining clay for brick making, use
as a dump and automobile junkyard, and subsequent filling and the construction of the existing Bowline
Units 1 and 2 (e.g., the railroad spur and gravel-covered areas). The geotechnical study (Schnabel
Engineering 1999) concludes that the entire western portion was within the former landfill area. No
areas with the potential for containing undisturbed subsurface deposits were observed during site visits.

The eastern portion of the Area of Development includes places where test borings found municipal trash
(Schnabel Engineering 1999). Much of this has been graded and landscaped, and recent alluvial deposits
also have been reported in this portion. There is not likely to be undisturbed ground containing
prehistoric, agricultural, or early industrial remains. The Allison brickyard, reported by

‘Rothschild (1977) as historic locality 115, was in the eastern portion of the Area of Development, but no

evidence of remains was seen in the field.

Previous development, including the existing plant facilities, is evident in the southern part of the
Bowline Generating Station Property. It is unlikely that intact subsurface cultural deposits will be
encountered there.

In the northern part of the Bowline Generation Station Property, which is outside of the Area of
Development, is a four-sided brick chimney approximately 50 ft (15 m) tall. The bricks are
manufactured with evidence of a maker’s mark on a loose fragment observed in the field. Apparently,
they were made in the Garner brickyard, which occupied this site. This location corresponds to historic
locality 114 reported by Rothschild (1977). Two openings, one circular and one rectangular, are on the
face of the chimney and are probably openings for conduits that were connected to an engine house
(Mr. Thomas Sullivan, personal communication 1999). Steam power generated in engine houses, such
as the one that was attached to this chimney, turned the machinery for mixing clay and moving it into
molds. According to Mr. Sullivan, this structure is the last of perhaps 20 or more chimneys that once
stood in the vicinity, and he suggested that it is about 100 years old. No evidence of agricultural
structures was found in this part of the property. Automobile refuse from the time that the Bowline
Generating Station Property was used as an automobile junkyard was seen.

4.2 Recommendations

TRC recommends that no further work be required in the western portion and the eastern portion of the
Bowline Generating Station Property.

No work is planned near the brick chimney, which represents early brick making at the Garner brickyard,
one of many former brick manufactures in northern Rockland County. Unless plans change to include
impacts to the chimney and its immediate area, no additional work is necessary.
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Summary

TRC Environmental Corporation (TRC) conducted a Phase IA archaeological survey of the route of two
345 kV transmission lines in Rockland County, New York. Southern Energy Bowline, L.L.C. requested
this work in connection with its Bowline Unit 3 project. Information on the Bowline Unit 3 project is
presented in a separate report prepared by TRC (Holmes and Reycraft 1999a); the natural gas line project
is presented in a separate report and referenced as Holmes and Reycraft 1999c. The present report is
referenced as Holmes and Reycraft 1999b.

The 345 kV transmission lines Interconnection will be located in a right-of-way up to 300 fi (91 m) wide,
extending approximately 1.0 mile (1.6 km) from Southern’s Bowline Generating Station Property in the
Town of Haverstraw to the West Haverstraw Substation in the Village of West Haverstraw. This includes
approximately 4,450 ft of continuing property from Samsondale Avenue to approximately 450 ft east of
Bridge Street that is owned in fee by Southern Energy. There are existing natural gas, 345 kV electric,
and other utility lines in the right-of-way. Minisceongo Creek runs through the property from
Samsondale Avenue to approximately 200 ft east of the western edge of the fee property (between

Route 9W and Bridge Street). West of State Highway 9W, the right-of-way crosses Minisceongo Creek
in a steep ravine that has eroded banks. It crosses more developed areas in the Garnerville area of the
Village of West Haverstraw.

The results and recommendations are summarized as follows:

State and National Registers of Historic Places: No property listed in the State and National Registers of
Historic Places will be adversely impacted by the 345 kV transmission lines Interconnection.

Bowline Generating Station Property to Samsondale Avenue: Previous researchers reported buried fill
deposits (ROC 101/500, A08740.000161). The right-of-way includes old brickyards and landfill. Intact
deposits are unlikely.

Samsondale Avenue to railroad bridge over Minisceongo Creek: Alluvial terraces have been disturbed
by vehicles, stream cutting/deposition, and recent tree removal. The Principal Investigator examined
roots from felled trees, but no artifacts were seen. It is unlikely that cultural material has withstood
flooding or disturbance. The bridge (ROC 007, A08744.000012, ca. 1880) has been evaluated as not
eligible for the National Register of Historic Places.

Railroad bridge to State Highway 9W: Although this area is less disturbed than land downstream, it has
been inundated recently. There is a steep slope near the highway. Disturbance by tree removal and
excavation for utility lines impacted archaeological potential, which is moderate to low.

West of State Highway 9W to West Haverstraw Substation: The right-of-way passes through a paved
parking area and park. Banks of the creek are steep where crossed by the right-of-way; erosion is evident.
The right-of-way traverses relatively level land on entering the Garnerville area. Previous work reported
structures (ROC-008, Rockland Print Works houses; ROC-002, A08744.000011, ca. 1860 house on
Bridge Street; ROC-300, A08744.000009, foundation; and ROC-102, A08744.000010, well/cistern). No
structures will be impacted. Most of the right-of-way is paved or graded and has low archaeological
potential. No documentation of Garnerville is recommended for this project. Construction of utility
towers and buried lines has broken the ground, but surfaces do not appear disturbed. Given the northern
aspect, the location at the bottom of a slope, and poorly drained soil, there is low archaeological potential
in this area.
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1.0 Introduction

TRC Environmental Corporation (TRC) of Lyndhurst, New Jersey, conducted a Phase 1A survey of the
location of the 345 kV transmission lines between Bowline Generating Station property in the Town of
Haverstraw and the West Haverstraw Substation in the Village of West Haverstraw, Rockland County,
New York. Work was done at the request of Southern Energy Bowline L.L.C. (Southern) in support of an
application submitted under Article VII of the Public Service Law of New York State. The New York
State Office of Parks, Recreation and Historic Preservation (OPRHP) Review Number for this Project is
99PR2572. Background research and fieldwork were conducted in November and December 1999. The
results of existing studies (e.g., Holmes and Reycraft 1999a, 1999¢; Schnabel Engineering 1999; Weed
and Walsh 1997) and consultations with the OPRHP have been incorporated into this report.

1.1 Project and Anticipated impacts

The project consists of two new 345 kV transmission lines. The preferred alignment for this
Interconnection is an existing right-of-way. In the existing right-of-way are various electric and natural
gas lines, including an underground 345 kV electric line and a 16-inch natural gas pipeline.

1.2 Interconnection Location and Description

The Interconnection will be located in the existing right-of-way in Rockland County, New York
(Figure 1.1). Itis depicted on the Haverstraw, New York, and Thiells, New York USGS quadrangles
(Figure 1.2). The total length of the Interconnection is approximately 1.0 mile (1.6 km) and is from
Bowline Generating Station Property to the West Haverstraw Substation.

Near the Bowline Generating Station Property, the Interconnection is level and graded. Crossing
Samsondale Avenue, the right-of-way is on alluvial terraces next to Minisceongo Creek. This area is
wooded, although recent storm damage has felled many trees that maintenance crews have been removing
with heavy equipment. A railroad bridge (ca. 1880) crosses the creek in this area. Upstream from the
bridge, the land shows less disturbance from traffic or stream cutting/deposition, although floods have
damaged a concrete culvert near State Highway 9W. Residential property borders the Interconnection
right-of-way. West of State Highway 9W is the paved parking lot of an office building that houses the
local Department of Motor Vehicle office and several private offices. The right-of-way crosses the
Minisceongo Creek in an area with steep banks. After crossing the creek and ascending the southern
bank, the Interconnection is on relatively level ground as it enters Garnerville. This nineteenth-century
neighborhood contains structures with varying degrees of architectural modification. Most of the route of
the right-of-way is beneath paved or graded land in the Garnerville area. Near the West Haverstraw
Substation are overhead utility lines supported by towers. West of the intersection of Bridge and Hunt
streets in the Village of West Haverstraw, the Interconnection enters West Haverstraw Substation.
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. 1.3 Purpose of a Phase IA Survey

The purpose of a Phase I cultural resources survey is “to identify archaeologically sensitive areas,
cultural/sacred areas, and standing structures that are at least 50 years old, that may be affected by a
proposed project and to locate all prehistoric and historic cultural/archaeological resources that may exist
within the proposed project area” (New York Archaeological Council 1994).

A Phase IA reconnaissance is intended to gather information on the environmental setting and the
cultural/historical setting to provide a basis for a sensitivity assessment. It also should provide a rationale
for developing a research design, a sensitivity assessment, and appropriate Phase IB field methods.

A Phase IB site locational survey uses subsurface investigation to find features and artifacts, which
indicate the presence of sites. Results of a Phase I survey include recommendations regarding future
work in a project area.

This report follows the suggestions in the Standards for Cultural Resource Investigations (New York
Archaeological Council 1994) and general professional standards for archaeological reports. It includes
discussions of*
| Q Introductory information on the 345 kV transmission lines Interconnection (Section 1.0);

Q An overview of the environmental and cultural/historical settings (Section 2.0);

0 Background research, including previous research and recorded sites, and the methods employed
for this study (Section 3.0); .

O Results and recommendations (Section 4.0); and
. 0 References cited (Section 5.0).

1.5 Principal Personnel

The Principal Investigator (PI) was Richard D. Holmes, Ph.D., of TRC’s cultural resource staff.

Dr. Holmes visited the right-of-way twice in November 1999 and conducted site files and literature
searches. Richard M. Reycraft, Ph.D., of TRC provided background material and it has been incorporated
into Section 2.0 of this document. Kim Croshier of Hartgen Archeological Associates, Inc., of Troy,

New York performed additional site file research. Emily Herd prepared maps, Gwyneth Duncan and
reviewed the report, Tracey Suzuki edited it, Toni R. Goar assisted with revisions, and Constance King
supervised document production. Craig Wolfgang and Kevin Maher of TRC’s Lyndhurst office
coordinated work on this project.

1.6 Relevant Laws, Regulations, and Standards

TRC conducts environmental and cultural resource investigations under federal and state legislation,
including the National Historic Preservation Act of 1966, as amended; the National Environmental Policy
Act of 1969; and the New York State Parks, Recreation and Historic Preservation Law. Standards and
guidelines that are followed include 36 CFR 60; Standards for Cultural Resource Investigations and the
Curation of Archaeological Collections in New York State (New York Archaeological Council 1994); and
editorial policies of American Antiquity.
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2.0 Environmental, Cuiltural, and Historical Setting

2.1 Environmental Overview

21.1 Geology

The 345 kV transmission lines Interconnection is in the Triassic Lowlands of the Piedmont Province.
Bedrock is Triassic arkose and mudstone of the Brunswick Formation of the Newark Group and also
Palisades diabase, which is exposed along the Palisades and on South Mountain (Bonnell 1990). Further
west are the Ramapo Mountains. Late Wisconsin glacial ice scoured the bedrock surface, while glacial
till, consisting of gravel, sand, silt, and clay, was deposited beneath and in front of the ice face.
Meltwater from the glacier deposited stratified beds of sand and gravel in valleys.

2.1.2 Soils

Soil along Minisceongo Creek is predominantly Hinckley gravelly loamy sand. This excessively drained
soil is found on stream terraces. In the Garnerville area and on the northern slope of South Mountain, the
soil includes Wethersfield gravelly silt loam, which is well drained and found on, or at the foot of ridges;
erosion is a problem with this soil type. Also present is Wallington silt loam, which is somewhat poorly
drained. Wethersfield gravelly silt loam and Holyoke-Rock complex are on the southern slope of South
Mountain and along the right-of-way extending to the southeast. Holyoke-Rock complex is shallow with
bedrock outcrops and ledge rock (Bonnell1990).

2.1.3 Hydrology

Minisceongo Creek flows into the Hudson River. The creek is a low-gradient stream with alluvial
terraces between Samsondale Avenue and State Highway 9W; further upstream the creek has steeper
embankments that show signs of severe erosion and attempts to control it.

2.1.4 Historic and Recent Land Use

Land has been used for agricultural purposes in historic times. Between Samsondale Avenue and State
Highway 9W, the right-of-way borders residential areas. A single-track railroad from the 1880s crosses
overhead in this part of the right-of-way. Part of the right-of-way passes through communities, such as
Garnerville, which developed in the nineteenth century.

2.2 Prehistoric Overview

2.2.1 Paleoindian Period (10,500-8000 B.C.)

The current archaeological consensus is that the area surrounding the Hudson River Valley was first
occupied during the Early Paleoindian period (10,500-9000 B.C.) (Funk 1978; Ritchie 1980). To date,
the earliest accepted items of material culture in the region are represented by Clovis-like lithic
assemblages found in open-air sites located on hills and rises (Funk 1978). These early occupations
occurred in a tundra- or park-tundra-like environment created by the retreating Wisconsin ice sheet. Site
distribution data are limited, but suggest the presence of larger, multi-seasonal, multi-purpose habitation
sites and smaller, seasonal, special purpose camps, such as Kings Road (Funk 1978; Ritchie 1980). Data
from early Paleoindian sites in the region suggest that Clovis peoples were primarily big game hunters
who exploited caribou, mastodon, moose, elk, and other large Pleistocene fauna when available, and
small game and edible plants when megafauna were not available (Ritchie 1956).
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Late Paleoindian-period (9000-8000 B.C.) occupations, defined by Plano-like projectile points, are rare in
eastern New York. This may reflect changing climatic conditions as coniferous forests replaced the
tundra- and tundra-park-like environments of the earlier period with low carrying capacities for game
species (Ritchie 1980).

2.2,2 Archaic Period (8000-1000 B.C.)

Archaic occupation in the northeastern United States can be divided into the Early (8000-6000 B.C),
Middle (6000-4000 B.C.) and Late (4000-1400 B.C.) period. Early and Middle Archaic-period
occupations are rare in eastern New York, and penetration of this region by Archaic peoples may have
coincided with the northward advancement of deciduous forests during the Hypsithermal climatic interval

of 8000-5000 B.C.

Late Archaic sites are much more common in eastern New York. Deciduous forests would have been
present in this region for more than a thousand years and Late Archaic occupations appear well adapted to
this environment. At the Late Archaic-period River and Bent sites, approximately 40 percent of the total
artifact assemblages were composed of lithic projectile points and atlatl weights, indicating the continued
emphasis of hunting. The presence of burned-rock roasting pits, containing carbonized acorn cotyledons,
and notched pebble net sinkers also attests to the significance of wild plant and riverine resources

(Ritchie 1980).

Late Archaic occupations continued to be located near large river drainages and lakes. Sites from this
period appear as either large multipurpose settlements containing abundant sheet midden or small,
specialized camps that lack such debris. Structural, floral, faunal, and artifactual data from such sites
attest to a seasonally contingent resource extraction strategy whereby large riverine central-base
settlements were occupied by macro-bands throughout the spring and summer, and small camps were
either fall-winter micro-band camps or specialized resource extractive locations.

Ritchie (1980) has defined a so-called Transitional stage up to the use of ceramics for the Middle Atlantic
region. In New York, this pre-adaptation, known as the Susquehanna tradition, appears to be confined to
river drainages in the central part of the state. This transition is defined by the appearance on several
Archaic sites of soapstone bowls and crude ceramics with steatite temper. The Transitional stage appears
to reflect a change in technology and cooking practices rather than any dietary or economic shift.

2.2.3 Woodland Period (1000 B.C.-A.D. 1600)

The Early Woodland period (1000 B.C-300 B.C.) is defined by the introduction of ceramics on a scale
larger than the tentative applications found at the end of the Transitional stage. Early Woodland
occupations, such as those of the Meadowood phase, continued to be located on rivers and lakes near
propitious fishing grounds. Thick- and coarse-tempered gray to black or bluff colored wares, such as
Vinette 1, were employed in place of steatite and/or wooden vessels for cooking. The presence of copper
beads and implements and marine shell beads suggests ties to the Great Lakes and Atlantic coastal
regions, while numerous stone gorgets and tubular ceramic pipes indicate a heightened emphasis on status
and ritual. Mortuary ceremonialism becomes much more formalized during this period, and human
remains were often cremated, placed in pits with a variety of grave offerings, and covered with red ochre.

The Middle Woodland period (300 B.C.-A.D. 1000) is characterized by a continued riverine focus and an
increase in trade contacts and ceremonialism as documented by the Adena related materials associated
with the Middlesex phase in eastern New York (Ritchie 1980).

During the Late Woodland period (A.D. 1000-1600) the region was occupied by the Delaware people.
These Algonkian speakers were not related to the Owasco people of upper New York State, who may be
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ancestral to the Iroquois. Linguistic differences distinguished the aboriginal inhabitants of the region
from New England and Long Island. Subsistence was based on hunting, fishing, and cultivation of maize,
beans, and squash.

2.3 Historic Overview

Sustained European-Native American contact in the Hudson River Valley dates to 1609 when Henry
Hudson sailed up the Hudson River. The first permanent and lasting European settlement of what became
New York State was directed by the Dutch West Indian Company, which was founded in 1621. Military
outposts were established at New Amsterdam and Fort Orange in 1624.

Dutch settlement of what is now Rockland County began around 1675 in the vicinity of Nyack. Several
families moved into the area over the next few years. Orange County, which until 1798 included today’s
Rockland County, was established in 1683. By 1700 there were only a few hundred European residents
of Orange County, mostly in the southeastern corner; they included Dutch, English, and French
Huguenots. Forests were cleared as agriculture expanded in the area, in the early 1700s.

Although agriculture continued, industry and commerce expanded in the 1800s. Stone was quarried, clay
was mined and made into bricks, and iron ore was extracted. The Hudson River provided the main
transportation for these products. With the discovery of other sources of iron in other states, the iron
industry declined. Brick-making lasted until the 1930s, when the Great Depression and increased use of
other building materials lowered the demand for bricks.

Transportation focused on the Hudson River. During the American Revolution, battles were fought to
control this strategic passage. Sloops carried the products of the region to New York City. Among the
commodities that were produced were stone, iron, and bricks.

Bricks were made from clay along the Hudson River. Around 1810, the Town of Haverstraw became a
major brick-making center with two technological developments. A device to mix clay, sand, and coal
dust in constant proportions was invented, and then a brick-making machine was invented in the mid-
nineteenth century. Building construction in New York City demanded a large supply of bricks, and there
were 42 brickyards in the Town of Haverstraw. In 1906, a disastrous landslide of a clay bank destroyed
part of the town. Economic downturns and changes in construction materials led to the decline of the
brick-making business in the 1930s.

Rockland County has not been dominated by industry in the twentieth century. The Palisades Interstate
Park Commission oversaw the creation of parks such as the one at High Tor. Today, much of Rockland
County’s land is used as parks.

During the twentieth century, transportation became important in the county with the development of the
New York Thruway and the Tappan Zee Bridge. The principal change in the character of Rockland
County has been increasing suburbanization.
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3.0 Background Research and Methods

3.1 Research Methods and Sources

The PI and other TRC staff members visited the 345 kV transmission lines Interconnection with Southern
personnel and walked the eastern third of the right-of-way. Subsequently the PI revisited the
Interconnection to inspect the western and southern portions of the right-of-way.

The PI, who consulted with OPRHP staff on the project, inspected site files at the OPRHP’s repository.
Subsequently, a research conducted additional site files searches to locate reported archaeological sites
within 1.0 mile (1.6 km) of the 345 kV transmission lines Interconnection. Additional information on
properties listed or determined eligible for the NRHP was made available to TRC; this includes
information collected by the Historical Society of Rockland County.

3.2 Assessing Sensitivity

In general, it is possible to rank areas according to their potential for containing archaeological sites on
the basis of known information and environmental factors. Doing so can efficiently direct efforts at
locating, identifying, and evaluating archaeological sites. '

For prehistoric sites, environmental factors include soil characteristics (such as drainage), slope, aspect,
and proximity to water and other resources. What must be kept in mind, however, is that the topography
present today may be significantly different than it was hundreds or thousands of years ago. Furthermore,
archaeologists, anthropologists, and historians must avoid projecting their own cultural preferences on the
decisions made by people in the past.

For historic sites, archival and oral history data can provide a guide to structures and activity areas.
Surface remains from the historic periods are more likely to exist than prehistoric features. Maps and
pictures sometimes can locate sites precisely. .Historic roads, watercourses, and standing structures also
can suggest historic archaeological sites.

3.3 Historic Contexts

Before beginning an archaeological survey, a researcher should consider what might be found.
Examination of previous research and secondary historical and archaeological literature suggests
appropriate historic contexts, research issues, and the types of sites that may be expected in the project
area. Historic contexts provide the framework for identifying, interpreting, and evaluating sites. Among
the historic contexts relevant to the 345 kV transmission lines Interconnection are the following:

0 Upland adaptations by prehistoric inhabitants of the lower Hudson Valley;
Contact among Native American populations in the lower Hudson Valley;
Native American-European contact in the Hudson Valley;
European settlement in the Hudson Valley in the seventeenth century;
The persistence of Dutch culture and the transition from Dutch to English culture; and
Settlement and farming in northern Rockland County.

0O 0O OO0 D
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Site types that may be found include:

Prehistoric villages and camps;

Prehistoric resource extraction areas;

Prehistoric hunting areas near wetlands;

Historic farmsteads;

Mills and other industrial sites; and

Roads, including road traces, plank and corduroy road remains, and former road alignments.

0O 00D O0OO0O

3.4 Previous Research and Recorded Sites

Buried fill deposifs (ROC 101/500, A08740.000161) are reported (Weed and Walsh 1997) east of
Samsondale Avenue, near the Bowline Generating Station Property.

A survey of archaeological and historical sites and localities on the Haverstraw quadrangle
(Rothschild 1977) is on file at the OPRHP. Rothschild incorporated the architectural inventory of the
Historical Society of Rockland County. Her work indicates that several structures are within 1.0 mile
(1.6 km) of the 345 kV transmission lines Interconnection, but none will be impacted by the proposed
construction. Among the sites and localities (from east to west) are:

Q 122 Presbyterian church (no longer standing);

QO 126 Paper mill (no longer standing);

O 123 Superintendent’s house (1887);

Q 125 Peck rolling mill (1830) (no longer standing),

O 124 Peck house (“Samsondale” 1885) (no longer standing);
Q 127 Maqueston house;

o 130 Allison house;

134 Gurnee house; and

Q 136 MacDonald house.

A railroad bridge (ROC 007, A08744.000012) that was built for the New York, West Shore and Buffalo
Railroad in the 1880s crosses the right-of-way. This bridge has been evaluated as not eligible to the
NRHP.

The following structures and sites are in the Garnerville area near the 345 kV transmission lines
Interconnection: :

0 ROC-008, Rockland Print Works houses;

o ROC-002, A08744.000011, ca. 1860 house at 48-50 Bridge Street;

a ROC-300, A08744.000009, foundation; and

a ROC-102, A08744.000010, well/cistern.
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4.0 Results and Recommendations

The following are results of the cultural resource survey, assessments of archaeological potential, and
recommendations. They are made on the basis of two site visits by the P, background research, site files
and literature searches, interviews with knowledgeable informants, and previous reports on file at the
OPRHP.

4.1 Results and Assessments

At the eastern end is Southern’s property containing the Bowline Generating Station. Minisceongo Creek is
next to the right-of-way at the entrance to the Bowline Generating Station Property. As noted in the
Bowline Unit 3 report (Holmes and Reycraft 1999a), this area was once the location of brickyards.

The pond to the north of the right-of-way and west of the Bowline Generating Station Property was once a
clay pit. It is apparent that the ground surface, including the banks of the creek, has been graded and
landscaped, making it unlikely that undisturbed subsurface deposits exist. Previous researchers noted
historic fill deposits (ROC 101/500, A08740.000161) (Weed and Walsh 1997). It is likely that these fill
deposits are associated with the landfill that operated in the 1970s and are documented in the vicinity by
informant reports, aerial photographs, and a geotechnical engineering report (Schnabel Engineering 1999).

The right-of-way crosses Samsondale Avenue and is generally parallel to Minisceongo Creek; the terrain
consists of alluvial terraces, and adjacent properties have been developed for housing. Between
Samsondale Avenue and a railroad bridge that crosses the creek, the ground surface has been disturbed by
vehicular traffic, stream bank cutting and deposition, and tree removal. During fieldwork, maintenance
crews were removing fallen trees that had been uprooted by Hurricane Floyd; this work included the use
of heavy machinery. The PI examined the root masses of fallen trees for evidence of prehistoric artifacts,
but none were seen. Although the terraces appear to be good places for prehistoric horticulture, there is
little likelihood that cultural material could withstand the flooding that takes place here.

The railroad bridge has been reported as ROC 007 and A08744.000012. This railroad was built in the
1880s for the New York, West Shore and Buffalo Railroad. Site records at the OPRHP indicate that this
bridge is not eligible to the NRHP.

Upstream, west of the railroad bridge, the ground surface shows less disturbance than does the area
downstream of the bridge. High water during the recent storm had inundated the area, and damage to a
culvert at State Highway 9W is evident. There is a steep slope from the creek terrace to the highway.
Archaeologically, there is moderate potential for subsurface deposits. Mechanical disturbance by tree
removal and excavation for previous utility lines, however, has impacted archaeological potential. No
subsurface investigation is recommended.

West of State Highway 9W, the right-of-way passes through a paved parking lot for an office building.
Here, the right-of-way crosses Minisceongo Creek. The stream crossing is in an area with steep
embankments. On the southern side of the creek the land has slumped, creating a sheer cliff. Attempts to
control erosion on the stream bank are evident in the gabions deposited on the banks and the rip-rap in the
stream bed. Considering the steep slope, it is unlikely that this area was used for habitations
prehistorically. Any remains related to historic use of the stream have probably been eliminated by
erosion. After the right-of-way crosses the creek, it ascends the southern bank and reaches a more level,
wooded area; this area is adjacent to houses and has recent trash on the surface. There is a moderate
potential for subsurface remains in the level area away from the creek, although area is limited in extent.
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The 345 kV transmission lines Interconnection enters the Garnerville area. Previous surveys reported
several standing structures and architectural remains (ROC-008, Rockland Print Works houses; ROC-002,
A08744.000011, a ca. 1860 house at 48-50 Bridge Street; ROC-300, A08744.000009, a foundation that
was not evaluated; and ROC-102, A08744.000010, a potential well/cistern, not evaluated). The project
does not impact the integrity of any structure, and most of the right-of-way runs through paved or graded
land; there is a low potential for intact subsurface deposits.

North of U.S. Highway 202, construction of utility towers and buried lines have broken the ground, but
surfaces do not appear disturbed. Given the northern aspect, the location at the bottom of a slope, and
poorly drained soil, there is low archaeological potential in this area.

No NRHP or State registered properties will be adversely impacted by the project.

Historic fill deposits east of Samsondale Avenue (ROC 101/500, A08740.000161) were previously
reported. It is not likely that these deposits will provide information on residential or industrial use of the
right-of-way. No further consideration of the fill deposits is recommended.

The right-of-way between Samsondale Avenue and State Highway 9W has been altered by previous
underground utility construction, traffic, stream cutting/deposition, and the removal of felled trees.
No subsurface investigations are recommended.

There is low archaeological potential where the right-of-way crosses Minisceongo Creek. No subsurface
investigations are required there.

As there will be no direct impact on the standing structures in Garnerville, TRC concludes that the project
does not necessitate an architectural survey to document the community or determine boundaries for an
historic district. Two features (a foundation, ROC-300, A08744.000009; and the well/cistern, ROC-102,
A08744.000010) can be avoided by proposed construction. Unless future project plans directly impact
these features, no additional consideration is recommended. -
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Summary

TRC Environmental Corporation (TRC) conducted a Phase IA archaeological survey of the route of a
natural gas pipeline in Rockland County, New York. Southern Energy Bowline, L.L.C. requested this
work in connection with its Bowline Unit 3 project. Information on the Bowline Unit 3 project is
presented in a separate report prepared by TRC (Holmes and Reycraft 1999a); the 345 kV line project is
presented in a separate report and referenced as Holmes and Reycraft 1999b. The present report is
referenced as Holmes and Reycraft 1999c.

The natural gas Interconnection will be located in a right-of-way up to 300 ft (91 m) wide, extending
approximately 4.2 miles (6.8 km) from Southern’s Bowline Generating Station Property in the Town of
Haverstraw to the Buena Vista Measuring Station in the Town of Clarkstown. There are existing natural
gas, 345 kV electric, and other utility lines in the right-of-way. Minisceongo Creek is next to the right-of-
way at the eastern end of the right-of-way. West of State Highway 9W, the right-of-way crosses
Minisceongo Creek in a steep ravine that has eroded banks. It crosses more developed areas in the
Garnerville area. The right-of-way continues through and beyond High Tor State Park. The distance
from the Bowline Generating Station Property to the West Haverstraw Substation is approximately

1.0 mile (1.6 km) and approximately 3.2 miles (5.1 km) from that substation to the Buena Vista
Measuring Station. This right-of-way includes part of the alignment of the proposed Millennium Pipeline
(Weed and Walsh 1997). The Principal Investigator walked over the eastern portion of the project area
and parts of the western portion; since the western portion was previously surveyed, the results of that
survey and the determinations of the New York Office of Parks, Recreation and Historic Preservatlon
have been included in this report.

The results and recommendations are summarized as follows:

State and National Registers of Historic Places: No property listed in the State and National Registers of
Historic Places will be adversely impacted by the natural gas Interconnection.

Bowline Generating Station Property to Samsondale Avenue: Previous researchers reported buried fill
deposits (ROC 101/500, A08740.000161). The right-of-way mcludes old brlckyards and landfill. Intact
deposits are unlikely.

Samsondale Avenue to railroad bridge over Minisceongo Creek: Alluvial terraces have been disturbed
by vehicles, stream cutting/deposition, and recent tree removal. The Principal Investigator examined
roots from felled trees, but no artifacts were seen. It is unlikely that cultural material has withstood
flooding or disturbance. The bridge (ROC 007, A08744.000012, ca. 1880) has been evaluated as not
eligible for the National Register of Historic Places.

Railroad bridge to State Highway 9W: Although this area is less disturbed than land downstream, it has
been inundated recently. There is a steep slope near the highway. Disturbance by tree removal and
excavation for utility lines impacted archaeological potential, which is moderate to low.

West of State Highway 9W to West Haverstraw Substation: The right-of-way passes through a paved
parking area and park. Banks of the creek are steep where crossed by the right-of-way; erosion is evident.
The right-of-way traverses relatively level land on entering the Garnerville area. Previous work reported
structures (ROC-008, Rockland Print Works houses; ROC-002, A08744.00001 1, ca. 1860 house on Bridge
Street; ROC-300, A08744.000009, foundation; and ROC-102, A08744.000010, well/cistern).

No structures will be impacted. Most of the right-of-way is paved or graded and has low archaeological
potential. No documentation of Garnerville is recommended for this project. Construction of utility towers
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and buried lines has broken the ground, but surfaces do not appear disturbed. Given the northern aspect, the
location at the bottom of a slope, and poorly drained soil, there is low archaeological potential in this area.

Northern slope of mountains: With a slope of 15-25 percent, there is a low potential for sites.

South of mountains, to Buena Vista Measuring Station: This was the portion visited in part by the
Principal Investigator, but it was not walked over in its entirety. Millennium Pipeline’s consultants
recommended approximately 5,100 ft (1,554 m) of the right-of-way for subsurface testing, with some
additional areas requiring a lower level of effort; the New York Office of Parks, Recreation and Historic
Preservation has concurred with this recommendation.

The scope of further work will be determined in consultation with the New York Office of Parks,
Recreation and Historic Preservation.
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1.0 Introduction

TRC Environmental Corporation (TRC) of Lyndhurst, New Jersey, conducted a Phase IA survey of the
location of the natural gas pipeline between the Towns of Haverstraw and Clarkstown, Rockland County,
New York. Work was done at the request of Southern Energy Bowline L.L.C. (Southern) in support of an
application submitted under Article VII of the Public Service Law of New York State. The New York
State Office of Parks, Recreation and Historic Preservation (OPRHP) Review Number for this Project is
99PR2572. Background research and fieldwork were conducted in November and December 1999. The
results of existing studies (e.g., Holmes and Reycraft 1999a, 1999b; Schnabel Engineering 1999; Weed
and Walsh 1997) and consultations with the OPRHP have been incorporated into this report.

1.1 Project and Anticipated Impacts

The Project is a new natural gas pipeline. The preferred alignment for this line is an existing right-of-
way. In the existing right-of-way are various electric and natural gas lines, including an underground
345 kV electric line and a 16-inch natural gas pipeline.

1.2 Interconnection Location and Description -

The Interconnection is the existing right-of-way in Rockland County, New York (Figure 1.1). Itis
depicted on the Haverstraw, New York, and Thiells, New York USGS quadrangles (Figure 1.2). The
total length of the Interconnection is approximately 4.2 miles (6.8 km); this includes about 1.0 mile

(1.6 km) from Bowline Generating Station Property to the West Haverstraw Substation, and
approximately 3.2 miles (5.1 km) from that substation to the Buena Vista Measuring Station. The right-
of-way is the alignment of the proposed Millennium Pipeline (Weed and Walsh 1997). :

Near the Bowline Generating Station Property, the Interconnection is level and graded. Crossing
Samsondale Avenue, the right-of-way is on alluvial terraces next to Minisceongo Creek. This area is
wooded, although recent storm damage has felled many trees that maintenance crews have been removing
with heavy equipment. A railroad bridge (ca. 1880) crosses the creek in this area. Upstream from the
bridge, the land shows less disturbance from traffic or stream cutting/deposition, although floods have
damaged a concrete culvert near State Highway 9W. Residential property borders the Interconnection
right-of-way. West of State Highway 9W is the paved parking lot of an office building. The right-of-way
enters a park next to the banks of Minisceongo Creek in an area with steep banks. After crossing the
creek and ascending the southern bank, the Interconnection is on relatively level ground as it enters
Garnerville. This nineteenth-century neighborhood contains structures with varying degrees of
architectural modification. Most of the route of the right-of-way is beneath paved or graded land in the
Garnerville area. Near the West Haverstraw Substation are overhead utility lines supported by towers.
West of the intersection of Bridge and Hunt streets in the Village of West Haverstraw, the Interconnection
enters West Haverstraw Substation. Then, the right-of-way ascends a steep slope on the northern face of
South Mountain, crosses High Tor State Park and descends into private land that is wooded, with sub-
rural housing. The Buena Vista Measuring Station is the western end of the Interconnection.
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1.3 Purpose of a Phase IA Survey

The purpose of a Phase [ cultural resources survey is “to identify archaeologically sensitive areas,
cultural/sacred areas, and standing structures that are at least 50 years old, that may be affected by a
proposed project and to locate all prehistoric and historic cultural/archaeological resources that may exist
within the proposed project area” (New York Archaeological Council 1994).

A Phase IA reconnaissance is intended to gather information on the environmental setting and the
cultural/historical setting to provide a basis for a sensitivity assessment. It also should provide a rationale
for developing a research design, a sensitivity assessment, and appropriate Phase IB field methods.

A Phase IB site locational survey uses subsurface investigation to find features and artifacts, which
indicate the presence of sites. Results of a Phase I survey include recommendations regarding future
work in a project area.

1.4 Report Format

This report follows the suggestions in the Standards for Cultural Resource Investigations (New York
Archaeological Council 1994) and general professional standards for archaeological reports. It includes
discussions of:

g Introductory information on the Natural Gas Interconnection (Section 1.0);

O An overview of the environmental and cultural/historical settings (Section 2.0);

0 Background research, including previous research and recorded sites, and the methods employed
for this study (Section 3.0);

Q Results and recommendations (Section 4.0); and
0 References cited (Section 5.0).

1.5 Principal Personnel

The Principal Investigator (PI) was Richard D. Holmes, Ph.D., of TRC’s cultural resource staff.

Dr. Holmes visited the right-of-way twice in November 1999 and conducted site files and literature
searches. Richard M. Reycraft, Ph.D., of TRC provided background material and it has been incorporated
into Section 2.0 of this document. Kim Croshier of Hartgen Archeological Associates, Inc., of Troy,

New York performed additional site file research. Emily Herd prepared maps, Gwyneth Duncan
reviewed the report, Tracey Suzuki edited it, Toni R. Goar assisted with revisions, and Constance King
supervised document production. Craig Wolfgang and Kevin Maher of TRC’s Lyndhurst office
coordinated work on this project.

1.6 Relevant Laws, Regulations, and Standards

TRC conducts environmental and cultural resource investigations under federal and state legislation,
including the National Historic Preservation Act of 1966, as amended; the National Environmental Policy
Act of 1969; and the New York State Parks, Recreation and Historic Preservation Law. Standards and
guidelines that are followed include 36 CFR 60; Standards for Cultural Resource Investigations and the
Curation of Archaeological Collections in New York State (New York Archaeological Council 1994); and
editorial policies of American Antiquity.
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. 2.0 Environmental, Cultural, and Historical Setting

2.1 Environmental Overview

2.1.1 Geology

The natural gas Interconnection is in the Triassic Lowlands of the Piedmont Province. Bedrock is
Triassic arkose and mudstone of the Brunswick Formation of the Newark Group and also Palisades
diabase, which is exposed along the Palisades and on South Mountain (Bonnell 1990). Further west are
the Ramapo Mountains. Late Wisconsin glacial ice scoured the bedrock surface, while glacial till,
consisting of gravel, sand, silt, and clay, was deposited beneath and in front of the ice face. Meltwater
from the glacier deposited stratified beds of sand and gravel in valleys.

2.1.2 Soils

Soil along Minisceongo Creek is predominantly Hinckley gravelly loamy sand. This excessively drained
soil is found on stream terraces. In the Garnerville area and on the northern slope of South Mountain, the
soil includes Wethersfield gravelly silt loam, which is well drained and found on, or at the foot of ridges;
erosion is a problem with this soil type. Also present is Wallington silt loam, which is somewhat poorly
drained. Wethersfield gravelly silt loam and Holyoke-Rock complex are on the southern slope of South
Mountain and along the right-of-way extending to the southeast. Holyoke-Rock complex is shallow with
bedrock outcrops and ledge rock (Bonneli1990).

2.1.3 Hydrology . |

‘ Minisceongo Creek flows into the Hudson River. The creek is a low-gradient stream with alluvial
terraces between Samsondale Avenue and State Highway 9W; further upstream the creek has steeper
embankments that show signs of severe erosion and attempts to control it. In High Tor State Park and on
the south side of South Mountain, there are small drainages that feed ponds and, further east there are
swamps. : I

2.1.4 Historic and Recent Land Use

Land has been used for agricultural purposes in historic times. Between Samsondale Avenue and State
Highway 9W, the right-of-way borders residential areas. A single-track railroad from the 1880s crosses
overhead in this part of the right-of-way. Part of the right-of-way passes through communities, such as
Garnerville, which developed in the nineteenth century. A long section is in High Tor State Park, which
is open and recreational space set aside as part of the Palisades Interstate Park System. Recent sub-rural
housing has been constructed near or adjacent to the right-of-way.

2.2 Prehistoric Overview

2.21 Paleoindian Period (10,500-8000 B.C.)

The current archaeological consensus is that the area surrounding the Hudson River Valley was first
occupied during the Early Paleoindian period (10,500-9000 B.C.) (Funk 1978; Ritchie 1980). To date,
the earliest accepted items of material culture in the region are represented by Clovis-like lithic
assemblages found in open-air sites located on hills and rises (Funk 1978). These early occupations
occurred in a tundra- or park-tundra-like environment created by the retreating Wisconsin ice sheet. Site
distribution data are limited, but suggest the presence of larger, multi-seasonal, multi-purpose habitation
‘ sites and smaller, seasonal, special purpose camps, such as Kings Road (Funk 1978; Ritchie 1980). Data
from early Paleoindian sites in the region suggest that Clovis peoples were primarily big game hunters
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who exploited caribou, mastodon, moose, elk, and other large Pleistocene fauna when available, and
small game and edible plants when megafauna were not available (Ritchie 1956).

Late Paleoindian-period (9000-8000 B.C.) occupations, defined by Plano-like projectile points, are rare in
eastern New York. This may reflect changing climatic conditions as coniferous forests replaced the
tundra- and tundra-park-like environments of the earlier period with low carrying capacities for game
species (Ritchie 1980).

2.2.2 Archaic Period (8000-1000 B.C.)

Archaic occupation in the northeastern United States can be divided into the Early (8000-6000 B.C),
Middle (6000-4000 B.C.) and Late (4000-1400 B.C.) period. Early and Middle Archaic-period .
occupations are rare in eastern New York, and penetration of this region by Archaic peoples may have

coincided with the northward advancement of deciduous forests during the Hypsithermal climatic interval
of 8000-5000 B.C.

Late Archaic sites are much more common in eastern New York. Deciduous forests would have been
present in this region for more than a thousand years and Late Archaic occupations appear well adapted to
this environment. At the Late Archaic-period River and Bent sites, approximately 40 percent of the total
artifact assemblages were composed of lithic projectile points and atlatl weights, indicating the continued
emphasis of hunting. The presence of burned-rock roasting pits, containing carbonized acorn cotyledons,
and notched pebble net sinkers also attests to the significance of wild plant and riverine resources

(Ritchie 1980).

Late Archaic occupations continued to be located near large river drainages and lakes. Sites from this
period appear as either large multipurpose settlements containing abundant sheet midden or small,
specialized camps that lack such debris. Structural, floral, faunal, and artifactual data from such sites
attest to a seasonally contingent resource extraction strategy whereby large riverine central-base
settlements were occupied by macro-bands throughout the spring and summer, and small camps were
either fall-winter micro-band camps or specialized resource extractive locations.

Ritchie (1980) has defined a so-called Transitional stage up to the use of ceramics for the Middle Atlantic
region. In New York, this pre-adaptation, known as the Susquehanna tradition, appears to be confined to
river drainages in the central part of the state. This transition is defined by the appearance on several
Archaic sites of soapstone bowls and crude ceramics with steatite temper. The Transitional stage appears
to reflect a change in technology and cooking practices rather than any dietary or economic shift.

2.2.3 Woodland Period (1000 B.C.-A.D. 1600)

The Early Woodland period (1000-300 B.C.) is defined by the introduction of ceramics on a scale larger
than the tentative applications found at the end of the Transitional stage. Early Woodland occupations,
such as those of the Meadowood phase, continued to be located on rivers and lakes near propitious fishing
grounds. Thick- and coarse-tempered gray to black or bluff colored wares, such as Vinette 1, were
employed in place of steatite and/or wooden vessels for cooking. The presence of copper beads and
implements and marine shell beads suggests ties to the Great Lakes and Atlantic coastal regions, while
numerous stone gorgets and tubular ceramic pipes indicate a heightened emphasis on status and ritual.
Mortuary ceremonialism becomes much more formalized during this period, and human remains were
often cremated, placed in pits with a variety of grave offerings, and covered with red ochre.

The Middle Woodland period (300 B.C.-A.D. 1000) is characterized by a continued riverine focus and an
increase in trade contacts and ceremonialism as documented by the Adena related materials associated
with the Middlesex phase in eastern New York (Ritchie 1980).
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During the Late Woodland period (A.D. 1000-A.D.1600) the region was occupied by the Delaware
people. These Algonkian speakers were not related to the Owasco people of upper New York State, who
may be ancestral to the Iroquois. Linguistic differences distinguished the aboriginal inhabitants of the
region from New England and Long Island. Subsistence was based on hunting, fishing, and cultivation of
maize, beans, and squash.

2.3 Historic Overview

Sustained European-Native American contact in the Hudson River Valley dates to 1609 when Henry
Hudson sailed up the Hudson River. The first permanent and lasting European settlement of what became
New York State was directed by the Dutch West Indian Company, which was founded in 1621. Military
outposts were established at New Amsterdam and Fort Orange in 1624.

Dutch settlement of what is now Rockland County began around 1675 in the vicinity of Nyack. Several
families moved into the area over the next few years. Orange County, which until 1798 included today’s
Rockland County, was established in 1683. By 1700 there were only a few hundred European residents
of Orange County, mostly in the southeastern corner; they included Dutch, English, and French
Huguenots. Forests were cleared as agriculture expanded in the area, in the early 1700s.

Although agriculture continued, industry and commerce expanded in the 1800s. Stone was quarried, clay
was mined and made into bricks, and iron ore was extracted. The Hudson River provided the main
transportation for these products. With the discovery of other sources of iron in other states, the iron
industry declined. Brick-making lasted until the 1930s, when the Great Depression and increased use of
other building materials lowered the demand for bricks.

Transportation focused on the Hudson River. During the American Revolution, battles were fought to
control this strategic passage. Sloops carried the products of the region to New York City. Among the
commodities that were produced were stone, iron, and bricks.

Bricks were made from clay along the Hudson River. Around 1810, the Town of Haverstraw became a
major brick-making center with two technological developments. A device to mix clay, sand, and coal
dust in constant proportions was invented, and then a brick-making machine was invented in the mid-
nineteenth century. Building construction in New York City demanded a large supply of bricks, and there
were 42 brickyards in the Town of Haverstraw. In 1906, a disastrous landslide of a clay bank destroyed
part of the town. Economic downturns and changes in construction materials led to the decline of the
brick-making business in the 1930s.

Rockland County has not been dominated by industry in the twentieth century. The Palisades Interstate
Park Commission oversaw the creation of parks such as the one at High Tor. Today, much of Rockland
County’s land is used as parks.

During the twentieth century, transportation became important in the county with the development of the
New York Thruway and the Tappan Zee Bridge. The principal change in the character of Rockland
County has been increasing suburbanization.
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3.0 Background Research and Methods

3.1 Research Methods and Sources . *

The PI and other TRC staff members visited the natural gas Interconnection with Southern personnel and
walked the eastern third of the right-of-way. Subsequently the PI revisited the Interconnection to inspect
the western and southern portions of the right-of-way. Not all of the right-of-way was walked over by the
PI since it had been investigated previously; information on this part of the right-of-way is included in a
report submitted to the OPRHP (Weed and Walsh 1997).

The PI, who consulted with OPRHP staff on the project, inspected site files at the OPRHP’s repository.
Subsequently, a research conducted additional site files searches to locate reported archaeological sites -
within 1.0 mile (1.6 km) of the natural gas Interconnection. Additional information on properties listed or
determined eligible for the NRHP was made available to TRC; this includes information collected by the
Historical Society of Rockland County.

3.2 Assessing Sensitivity

In general, it is possible to rank areas according to their potential for containing archaeological sites on
the basis of known information and environmental factors. Doing so can efficiently direct efforts at
locating, identifying, and evaluating archaeological sites.

For prehistoric sites, environmental factors include soil characteristics (such as drainage), slope, aspect,
and proximity to water and other resources. What must be kept in mind, however, is that the topography
present today may be significantly different than it was hundreds or thousands of years ago. Furthermore,
archaeologists, anthropologists, and historians must avoid projecting their own cultural preferences on the -
decisions made by people in the past.

For historic sites, archival and oral history data can provide a guide to structures and activity areas.
Surface remains from the historic periods are more likely to exist than prehistoric features. Maps and
pictures sometimes can locate sites precisely. Historic roads, watercourses, and standing structures also
can suggest historic archaeological sites.

_3.3 Historic Contexts

Before beginning an archaeological survey, a researcher should consider what might be found.
Examination of previous research and secondary historical and archaeological literature suggests
appropriate historic contexts, research issues, and the types of sites that may be expected in the project
area. Historic contexts provide the framework for identifying, interpreting, and evaluating sites. Among
the historic contexts relevant to the natural gas Interconnection are the following:

0 Upland adaptations by prehistoric inhabitants of the lower Hudson Valley;
Contact among Native American populations in the lower Hudson Valley;
Native American-European contact in the Hudson Valley;
European settlement in the Hudson Valley in the seventeenth century;
The persistence of Dutch culture and the transition from Dutch to English culture; and

0O 0O OCD D

Settlement and farming in northern Rockland County.
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Site types that may be found include:

Prehistoric villages and camps;
Prehistoric resource extraction areas;
Prehistoric hunting areas near wetlands;
Historic farmsteads;

Mills and other industrial sites; and

0 OO D O O

Roads, including road traces, plank and corduroy road remains, and former road alignments.

3.4 Previous Research and Recorded Sites

Buried fill deposits (ROC 101/500, A08740.000161) are reported (Weed and Walsh 1997) east of
Samsondale Avenue, near the Bowline Generating Station Property.

A survey of archaeological and historical sites and localities on the Haverstraw quadrangle
(Rothschild 1977) is on file at the OPRHP. Rothschild incorporated the architectural inventory of the
Historical Society of Rockland County. Her work indicates that several structures are within 1.0 mile
(1.6 km) of the natural gas Interconnection, but none will be impacted by the proposed construction.
Among the sites and localities (from east to west) are:

o

122 Presbyterian church (no longer standing),

126 Paper mill (no longer standing);

123 Superintendent’s house (1887);

125 Peck rolling mill (1830) (no longer standing);

124 Peck house (“Samsondale” 1885) (no longer standing);
127 Maqueston house;

130 Allison house;

134 Gurnee house; and

136 MacDonald house.

0 OO0 O0OOOOQOQO

A railroad bridge (ROC 007, A08744.000012) that was built for the New York, West Shore and Buffalo
Railroad in the 1880s crosses the right-of-way. This bridge has been evaluated as not eligible to the
NRHP. ‘

The following structures and sites are in Garnerville near the natural gas Interconnection:

g ROC-008, Rockland Print Works houses;

a ROC-002, A08744.000011, ca. 1860 house at 48-50 Bridge Street;
a ROC-300, A08744.000009, foundation; and

a ROC-102, A08744.000010, well/cistern.

New York State Museum site files record site 6370 on the southern side of South Mountain, east of the
natural gas Interconnection. This site, for which there is no additional information, was located by
George Budke in the 1920s.
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Other sites south of South Mountain and east of the natural gas Interconnection within 1.0 mile (1.6 km)
include:

O A087-01-0023, a prehistoric site (Klein 1978);

Q A087-01-0013, a prehistoric midden, possibly Late Archaic;

a A087-01-0014, an historic dump;

o A087-01-0015, the Biegel site, possibly Late Archaic;

a A087-01-0016, an historic dump; and

Q A087-01-0017, possibly the Onderdonk Mill site, ca.1778.

To the west of the natural gas Interconnection, but within 1.0 mile (1.6 km) of it are:

o A08704.000206 (ROC-9845), a collapsed structure;

o A08704.000055, a Middle and Late Archaic camp (Collamer and Associates 1991; Hartgen
Archeological Associates 1992); and

0 A087-04-0017, a mill race from the nineteenth century.

Also in the vicinity are NYSM sites 6420 and 6422, reported in the 1920s with no additional information.

Phase IA CRS of the Natural Gas Pipeline, Towns of Haverstraw and Clarkstown,
TRC 27194 Gas Village of West Haverstraw, Rockland County, New York — December 1999 : .12




4.0 Results and Recommendations

The following are results of the cultural resource survey, assessments of archaeological potential, and
recommendations. They are made on the basis of two site visits by the PI, background research, site files
and literature searches, interviews with knowledgeable informants, and previous reports on file at the
OPRHP.

4.1 Results and Assessments

At the eastern end is Southern’s property containing the Bowline Generating Station. Minisceongo Creek is
next to the right-of-way at the entrance to the Bowline Generating Station Property. As noted in the
Bowline Unit 3 report (Holmes and Reycraft 1999a), this area was once the location of brickyards.

The pond to the north of the right-of-way and west of the Bowline Generating Station Property was once a
clay pit. It is apparent that the ground surface, including the banks of the creek, has been graded and
landscaped, making it unlikely that undisturbed subsurface deposits exist. Previous researchers noted
historic fill deposits (ROC 101/500, A08740.000161) (Weed and Walsh 1997). It is likely that these fill
deposits are associated with the landfill that operated in the 1970s and are documented in the vicinity by
informant reports, aerial photographs, and a geotechnical engineering report (Schnabel Engineering 1999).

The right-of-way crosses Samsondale Avenue and is generally parallel to Minisceongo Creek; the terrain
consists of alluvial terraces, and adjacent properties have been developed for housing. Between
Samsondale Avenue and a railroad bridge that crosses the creek, the ground surface has been disturbed by
vehicular traffic, stream bank cutting and deposition, and tree removal. During fieldwork, maintenance
crews were removing fallen trees that had been uprooted by Hurricane Floyd; this work included the use
of heavy machinery. The PI examined the root masses of fallen trees for evidence of prehistoric artifacts,
but none were seen. Although the terraces appear to be good places for prehistoric horticulture, there is
little likelihood that cultural material could withstand the flooding that takes place here.

The railroad bridge has been reported as ROC 007 and A08744.000012. This railroad was built in the
1880s for the New York, West Shore and Buffalo Railroad. Site records at the OPRHP indicate that this
bridge is not eligible to the NRHP.

Upstream, west of the railroad bridge, the ground surface shows less disturbance than does the area
downstream of the bridge. High water during the recent storm had inundated the area, and damage to a
culvert at State Highway 9W is evident. There is a steep slope from the creek terrace to the highway.
Archaeologically, there is moderate potential for subsurface deposits. Mechanical disturbance by tree
removal and excavation for previous utility lines, however, has impacted archaeological potential. No
subsurface investigation is recommended.

West of State Highway 9W, the right-of-way passes through a paved parking lot for an office building.
To the west, the right-of-way crosses Minisceongo Creek. The stream crossing is in an area with steep
embankments. On the southern side of the creek the land has slumped, creating a sheer cliff. Attempts to
control erosion on the stream bank are evident in the gabions deposited on the banks and the rip-rap in the
stream bed. Considering the steep slope, it is unlikely that this area was used for habitations
prehistorically. Any remains related to historic use of the stream have probably been eliminated by
erosion. After the right-of-way crosses the creek, it ascends the southern bank and reaches a more level,
wooded area; this area is adjacent to houses and has recent trash on the surface. There is a moderate
potential for subsurface remains in the level area away from the creek, although area is limited in extent.
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The natural gas Interconnection enters the Town of Garnerville. Previous surveys reported several
standing structures and architectural remains (ROC-008, Rockland Print Works houses; ROC-002,
A08744.000011, a ca. 1860 house at 48-50 Bridge Street; ROC-300, A08744.000009, a foundation that
was not evaluated; and ROC-102, A08744.000010, a potential well/cistern, not evaluated). The project
does not impact the integrity of any structure, and most of the right-of-way runs through paved or graded
land; there is a low potential for intact subsurface deposits.

North of U.S. Highway 202, construction of utility towers and buried lines have broken the ground, but
surfaces do not appear disturbed. Given the northern aspect, the location at the bottom of a slope, and
poorly drained soil, there is low archaeological potential in this area. On the northern face of South
Mountain there is a slope of 15-25 percent; consequently, there is a low potential for sites, particularly
habitation sites.

The right-of-way enters High Tor State Park, which includes rock outcrops. The area south of the
mountains in the park was visited in part by the PI, but it was not walked over in its entirety. Millennium
Pipeline’s consultants recommended approximately 5,100 ft (1,554 m) of the right-of-way for subsurface
testing, with some additional areas requiring a lower level of effort; the OPRHP has concurred with this
recommendation.

No NRHP or State registered properties will be adversely impacted by the project.

4.2 Recommendations

Historic fill deposits east of Samsondale Avenue (ROC 101/500, A08740.000161) were previously
reported. It is not likely that these deposits will provide information on residential or industrial use of the
right-of-way. No further consideration of the fill deposits is recommended.

The right-of-way between Samsondale Avenue and State Highway 9W has been altered by previous
underground utility construction, traffic, stream cutting/deposition, and the removal of felled trees.
No subsurface investigations are recommended.

There is low archaeological potential where the right-of-way crosses Minisceongo Creek. No subsurface
investigations are required there.

As there will be no direct impact on the standing structures in Gamerville, TRC concludes that the project
does not necessitate an architectural survey to document the community or determine boundaries for an
historic district. Two features (a foundation, ROC-300, A08744.000009; and the well/cistern, ROC-102,
A08744.000010) can be avoided by proposed construction. Unless future project plans directly impact
these features, no additional consideration is recommended.

Subsurface survey (i.e., Phase IB) will be required for part of the western portion of the right-of-way
between High Tor State Park and Buena Vista Measuring Station. Areas other than the 5,100 ft (1,554 m)
determined by the OPRHP as having a high potential for containing archaeological sites may require a
lower level of effort. Consultation with the OPRHP should be undertaken before beginning a program of
subsurface investigations as part of a Phase IB survey.
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1.0 INTRODUCTION ) _
Standards for Phase 1A, 1B, 11, and 11 Cultural Resource

Investigations; the Production of Cultural Resource Management
Reports; and the Curation of Archacological Collections, have
been developed in order to ensure 3 degree of uniformity in the
approach taken by NYAC archacologists. It is hoped that other
archacologists, private developers, local, state, and federal agencies
will make use of these standards towards the fulfillment of their
preservation obligations under a variety of federal, state, and local

{aws and prescrvation ordinances.

The purpose of these guidelines is to ensure that archacological

work of the highest caliber is carried out in New York. These -

guidelines will help to clarify NYAC's expecuations for the often
diverse approaches to culrural resource investigations utilized by
the increasing numbers of individuals and corporate groups that
are becoming involved in cultural resource compliance, reviews.
All professional/supervisory level personnel must meet the
qualifications set forth in 36 CFR 61. Their aim is to promote
consistent, high-quality performance, and documentation.
Although derailed in some cases, these guidelines arc not intended
to be all-cncompassing nor to address all possible situations.

It is likewise cx;)cczcd that published guidelines will result in more

acceptable, efficient, and cost-effective research on New York

archacological sites. Innovation beyond the scope of these
recommended procedures prepared by the NYAC Standards

Cormmittee is expected and encouraged.

Good judgement and common scnse must prevail. These
guidelines will be subject to periodic revision and refinement.

2.0 PHASE 1 CULTURAL RESOURCE
INVESTIGATIONS: RECONNAISSANCE

2.1 Goals of Phase I Investigations

The primary goals of Phasc ] Culrural Resource Investigations are
to identify archacologically sensitive areas, cultural/sacred areas,
and standing structures that are ar least 50 years old, that may be
affected by 2 proposed project and to locate all prehistoric and
historic cultural/archaedlogical resources that may exist within the
proposed project area. The goals of Phase I work need to be
flexible to reflect the size of the project and stage of project
planning, and can be undertaken in subphases (Phase 1A andIB), if

appropriate.

When a review process determines that a project will not affect any
known or recorded site(s) but is located in an area where
insufficient previous survey has been conducted, and where there is
2 moderate or high probabiliry that previously unrecorded sites
may occur, Phase 1 cultural resource investigations should be
conducted. The purpose of these investigations is to locate all
surface and/or subsurface sites that occur within the project arca.
Site locations are frequendy discovered as a result of documentary
research, informant interviews, land-surface inspection, and
subsurface testing.

Due to the complexitics often characterizing projects and sites
located in urban scttings, these guidelines apply primarily to
projects situated in non-urban environments. At some point in the
near future, guidelines will be established -for Phase 1 work in
urban environments {cf. Pennsylvania guidelines) as well as

underwater contexts.

2.2 DPhase 1A: Literature Search and Sensitivity Assessment
Phase 1A investigations are intended to gather information
concering the environmenual/physical setting of a specific project
area as well as its cultural setting. It is the interrelationship of the
physical environment and the cultural/ historical setting that
rovides the basis for the sensitivity assessment. This research
should include a consideration of relevant geomorphology and
soils information, culture history, and previous archacological
rescarch to provide for the development of explicit expectations or
predictions regarding the nature and locations of sites. Regardless
of the project size, archaeologists should consider.all relevant data
in developing these expectations. The specific sources from which
background information should be drawn will vary according to
project size and the availability of comparative data. The
information prcscnted and analyses performed should assist
reviewers in understanding and ‘evaluating the importance of
environmental and cultural/historical resources within and
surrounding the project area. Finally, it should also provide the
rationale for developing the research design, the sensitivity
assessment, and for selecting appropriate Phase IB field
methodology as well as for evaluating project impacts.

2.2.1. Environmental/Phyzical Setting

A summary of relevant information, with accompanying maps
(where appropriate), concerning - the cnvironmental/physical
serting should address the following: geology, soils, hydrology,
Phy;iognphy/geqmorphology. climate, flora, fauna, and recent
human/natural disturbances.

222, Background

Background research should include a preliminary review of
manuscripts, maps, atases, historical documents, unpublished
notes, previous surveys, state and local site inventories, and
published material relevant to the project area to locate possible
sites and provide the basis for documenting the cultural serting for
the project area. The specific sources from which background
information should be drawn will vary according to project size
and the availability of comparative data.-Where informatior

. peruaining to the specific project area or environs is not avaifable

expecuations should be developed from regional or state plans fo:
the conservation of archacological resources, investigations o
similar environments outside the local area, or -othe.
environmental data, The results of this bickground rescarch shoule
be indluded in the report as documentation and justification for th:
sensitivity assessment and site location predictions.

The following list of topics. may be; useful-in considerations o
cultural serting. A comprehensive eatment of the cultural settin;
of a project area will most likely only.involve some subset of thi
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list. These have been adapted from a list of historic contexts
developed by the New York State Historic Preservation Office

(NYS SHPO).
* Transponation
* Economy
Indusery
Agriculture
¢ Social Organization
Government
-Educadon
¢ Social Change .
Concact and Serdement Post-Revolutionary
War Expansion
Social and Political Movements
¢ Religion '
+ Communication
. * Recreation
Encertainment
Tourism
* Demography
Immigration
Emigration
+ Community Planning and Development
* Engincering
* Architecture
* Science
* Art and Literacure
« Echnicity

It is recognized thaz a variery of individuals. especially those
intérested in or living near a specific project area, may have
important information not available from any other source. Such
information can enhance the data gathered from the writtea record
alons. Informant interviews with persons (e.g. avocational
arzhacologists, landowners, state or local goverament agzacy stafs;
who may be familiar with the project area and possibic
archacological sites can make a valuable contribution to chese

investigations.

A field visit to the project area should be undertaken to dezermire
the possibility of prior disturbance/destruction and the
physiographic evidence for potential sites. Where condizions at the
time of the field visic differ from those portrayed on map resourcss,
the current conditions should be described and the map resources
amended accordingly. If the initial field check shows that any sites
have been previously destroyed, or that for other.obvious reasons no
sices exist there, the appropriate review agency should be consulted.
It may be determined that no further Phase I survey is required.
The basis for such conclusions must be submirted in writing with
supporting documentation (e.g. building/grading plans.

photographs).

£2.2.3 Sensitvity Assessment

An estimate of the archacological sensitivity of a given area
provides the archacologist with a tool with which to design
appropriate field procedures for the investigation of that area.
These sensitivity projections are generally based upon the
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following factors: statements of locational preferences or
tendencies for particular serdement systems, characteristics of the
local environment which provide essentiai or desirable resources
(e.g proximity to perennial water sources, well-drained soils,
floral and faunal resources, raw materials, and/or trade and
transporuation routes), the density of known archacological and
historical resources within the general area, and the extent of
known disturbances which can potentially affect the integrity of
sites and the recovery of material from them. '

The analysis of daca gathered for the environmental/physical

_serting and the culural serting musc address che following

questions: Given the daca gathered for che environmental/physical
serting and the culcural secting of che project area what is the
likelihood of finding prehistoric or historic
cultural/archaeological resources? Whar types of sites are likely 1o
be found? What is the likely condicion of sites that might be found? -

2.3 Phase IB: Field Invesdgation Guidelines
Apopropriace ficld investigations comprise a systematic, on-site field

" inspection designed to assess archaeologically sensitive areas and

environmental characteristics relevant to site locations and
formation processes. Such investigations include, but are not
limited to systematic surface survey, subsurface shovel-testing, and
remote sensing studies.

Subsurface testing is often the major component of this level of
investigation and is required excepc in those cases in which the
presence or absence of resources can be decermined by direct
observation (c.g. surface survey), by the examination of specific
documented refereaces, or by the detailed documentation of prior
disturbance of such a degrze that all traces of intact culeural
resources have been erased.

Fizid-testing procedures for Phase IB Field Investigations should
vesify site locations provided by informants, confirm site locations
suggested by the licerature search, and discover previously
unknown sites. The areas to be subjected to a field survey are
selected on the basis of the cata gacthered during the Phase 1A
evaluation and all probable locations of project construction,
staging areas, or any other areas of potential impact. Deuailed
eviiuation of specific resources is not carried out ac chis level;
however, it is nccessary to record and describe sites as fully as
possible to aid in the formulation of recommendations for
avoidance if site boundaries are adequately defined or further
evaluation. The precise locations of idencified resources with
respect to areas of impact of the proposed project must be clearly

estadlished.

Because portions of project areas often differ in the likelihood of
concaining sites, contracted archacologists encouncering or
anticipating considerable diversity in site densities within the
project area should devise survey strategies in consultadon with the
appropriate review agency. In cases where sampling specific
portions (or strata) of a project area is planned, sampling designs
that ensure equal probability of idencifying sites in all surveyed
locales must be devised. Some areas may, however,'be eliminated
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from survey duc to the lesser probability that sites would occur.
Arcas characrerized by more than 12-15 per cent slope may fall into
this category; obvious exceptions to climination of such areas of
slope would include terraces and possible rockshelter sites. Where
the ficld testing or literature search reveals areas of disturbance in
which no sites could remain intact, documentation of this
disturbance via photographs, construction plans, stracigraphic
profiles, soil borings, etc. must be included in the report. Areas of
sanding water may also be excluded from testing, if appropriate
and if reasonable explanations for avoiding such areas are
presented. Areas not subjected to intensive archacological
investigations should be documented photographically in the
archacological report and on project area maps.

23.1 Systematic Surface Survey

Areas that have not been plowed and disked in the past should not
be plowed or disked to facilitate a systematic surface survey. If
previous plowing cannot bé documented, a limited shovel-testing
program to document the presence of 2 plowzone should be
undertaken. Each systematic surface survey should be performed
according to the following standards, unless alternative methods
have been developed in consultation with the appropriate review
agency. A limited subsurface shovel-testing program should also be
conducted in conjunction with (and prior to) all surface surveys in
order to assess plowzone depths and characreristies of underlying
soils.

If all non-wooded, previously cultivated portions of the project
area can be plowed and disked, a systematic surface investigation
cn be undertaken once the area has been prepared and subjected to
a steady rainfall. Systematic controlled surface surveys may only be
performed if adequate surface visibility (i.e. 70% or berter) exists.
Plowing and disking in strips with intervening areas of unplowed
ground no wider than 15 meters may be an acceprable means of
field preparation if and only if shovel tests are excavated at 15-
meter intervals throughout the unplowed arcas.

Aschacological field crews should align themselves at 3-meter 1o 5-
meter intervals in a straight line and pass across the prepared areas
scarching the surface for antifacts. Each artifact find spot or anifact
concentration should be clearly marked and assigned a unique field
number. After the artifacts have been flagged, a surface map
identifying artifact locations and/or concentrations, depending
upon the specific situation and number of anifacts, should be
prepared.

2.3.2 Subsurface Shovel-Testing

Subsurface shovel-testing programs should be performed
according to the following standards, unless alternative methods
have been developed in consultation with the appropriate review
agency. Where surface visibility is impaired (e.g. grass lawns,
wooded areas), the ficld survey consists of the exavation of 30- to
50-centimeter minimum diameter test units to undiscurbed or
non-artifact bearing subsoil at a maximum of 15-meter intervals
(or 2 per 460 square meters of surface area w 16 tests per acre = 44
tests per hectare). All excavated soils should be screened through
1/4-inch hardware cloth. -

Transects should be established with a compass and taped and/or
paced measurements depending upon local conditions. Transects
and shovel tests should be numbered in a systematic fashion. Soils
cxcavated from shovel tests should be carefully screened as noted
above in order to recover cultural material. All stratigraphic
profiles should be described in field.notebooks or on-appropriate
field forms. Information recorded in notcbooks should include,
but not be confined to, descriptions of soil type, texture, color,
condition, and the presence or absence of cultural materials or

culrural features.

Documentation of field work activities should include the
recording of ficld observations in notebooks and on approptiate
forms. Photography should be employced to document ficld
conditions, observations, and field techniques.

When cultural materials are discovered in isolated shovel-test units,
a minimum of four additional units should be dug in the vidnity
or the initial test units should be expanded to. insure against
miscaking evidence of actual sites for "stray finds.”

If no cultural resources identified through the Phase 1A and/or
Phase IB surveys will be impacted by the proposed project, then the
survey process is complete. If cultural resources identified by these
studies arc within the proposed impact area, further evaluation may
be required to determine the potential eligibility-of the resource(s)
for inclusion in the State or National Registers of Historic Places
(NRHP). The extent of additional cultural resource study may be
reduced by project modifications (e.g. realignment, relocations)
that avoid or minimize potential impacts, only if sufficient testing
to define valid site boundaries or buffer zones has been completed.

24 Phase IB Report

The final Phase IB report should present the results of the field
investigations, including a description of the survey design and
methodology; complete records of soil stratigraphy; and an antifact
aulog including identification, estimated date range, and quaritity
or weight, as appropriate. The locations of all test units must be
accurately plorted on a project area map, ‘with locations of
identified resources clearly defined. Photographs that illustrate
salient points of the survey are an important component of the final
report. Deuailed recommendations and supporting rationale for
additional investigation must be incorporated into the conclusions
of the Phase IB study. For a dewiled summary of the requirements
for Phase 1 Reports refer 'to the NYAC Standards for the

Production of CRM Reports (Section 6).

25 Dispositiono'f Collections .

Provision for the responsible curation of the archacological
collection (material remains and associated records) generated asa
result of Phase 1 investigations, “is-an ‘intégral part of any
seconnaissance-level 'sﬁri?é}fl_Collé&ioni made during Phase I field
investigations are often thé only collections made from a site,
especially if mitigation mcas.ur_.cs:.:igql_}lc_‘lc: site. avoidance, These
collections may rcpruent._f;t.herreril'ains_;g_,oﬂresourcs dligible for
lisiing on the State and/or National Register. However, since the

3
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sites will be avoided, no Phase 11 investigations are conducted and
evaluation of the site cannot be completed based solely upon the
tesults of Phase I work. Arrangements must be made in advance of
any field work for the proper. processing, documentarion, and
curation of collections as oudined in Smandards for the Curation of

Archaeological Collecr_:ions (Section 7).

3.0 PHASE Il CULTURAL RESOURCE
INVESTIGATIONS: SITE EVALUATION

3.1 Goals of Phase II Investigations
The primary goals of Phase 1I-Cultural Resource Investigations

are to obtain derailed informacion on the integriry, limits,
structure, function, and cultural/historical context of an
archacological site sufficient-to evaluate its potential National
Register eligibilicy. These objectives necessitate the recovery and
analysis of artifacts, their context and distribution, and any other
pertinent data necessary for-an adequate evaluation. Based on this
information, each site can be assessed to determine its cligibilicy for
the State or Nacional Registers of Historic Places. A site's
significance and cligibility are direcdy related to data collected
during a Phase II investigation, the site’s integrity, rescarch
questions that may be answered ar the site, and the site’s imporance
in relation to the known archaeological resource base.

A site is eligible for the National Register if it meets one or more
of the following criteria (as set forth in 9 NYCRR 427 and 428 or

36 CFR 800):

A Associated with® eveats that have made 2
significant contribution to the broad patterns of our
hiscor

B. Associated with the lives of pezsons significant in
our Pm: .

C. Embodies the distinctive characeristics of 3 fype,
period or.mezhod. of construction: or represents a
significant and distinguishable eatity whose
components may lack individual dissinczion; or,

D. Has vielded, or may be likely to yield,
information important in prehistory or history.

Specific data are nezded to adeguately address these critezia and to
prepare 3 proper site significance evaluation. These include, bus
may not be limited to, sitc boundaries and an estimare of site size:
temporal and/or cultuzal affiiiation; intra-site artifact/fearure
patterning: site function: and placement within geograghic and
interpretive contexts. Additional important factors include the
potential that the data present on the site have for yielding
additional important information -and both the physical and
temporal integrity of the site. This multivariate evaluation of site
significance will also provide the initial framework on which.to
base a subsequent data recovery program if one is required as part
of the data recovery plan for the site.

3.1.1. Site Boundaries/Site Size

An estimate of the extent of the site is one dimension of variability
important in interpreting site significance. Establishing sice
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boundaries is also essendial in determining how much of an impact
a proposed project will have on a potendially eligible site. Since
project limits are arbitrarily defined in geographic space, it may be
necessary to estimate the likelihood that the site extends outside the
project boundaries. National Register Bulletin Number 12
outines various ways of esiimating site boundaries. Site size is also
an important factor in placing the occupation within regional and
cultural scedement systems.

3.1.2 Temporal and/or Cultural Affiliation

Assigning a site to a general time period or specific cultural phase
or tradition is an integral aspect of significance. This information
helps place the site within an initial context for interpretation and
may interface with divisions of interest in che Scate Plan.
Temporal/culeural divisions may vary horizontally across the sice
or vertically within the narural stratigraphy of the soils.

3.1.3 Inwa-Site Ardfact/Feature Patterning

Artifacts may be distributed across a site area in a uniform, random,
or clustered fashion. Identifying the characteristics of che
horizontal and vertical distribution pattern provides che initial
structure for incerpreting the site. The presence of fearures {e.g.
hearths, pits, cistern, privy, well, postmolds) adds an additional
component to the swructure of the occupation as well as providing
an information-rich clement for analyzing the sice’s placement
within the temporal/cultural and subsistence/setdlement systems.
Power-assisted stripping should not be undertaken as part of site
evaluation unless accompanied by intensive recovery and analysis of
piowzone daca. As a rule, power machinery use should be restricted
to data recovesy {Phase I1I) and che removal of sterile overburden.

3.1.4. Site Function and Context

Using the existing informarcion on intra-site clustering, artifact
tpe distributiorns. and feature presence, a preliminary assessment of
site function ailows tentative placement of the site within the
kaown tempora!. regional, and developmental context of the area.
This classificazion and placement may also relate to study unics
defined as imporant in the Seate Plan. o

'3.1.5. Data Potential and Site Integrity

The criteria for cligibilicy co the State and National Regiscers
specifically requires the archacologist to assess whether the dara
present on the site have the pocential to yield information
important to undesstanding the area’s history and prehistory. Part
of this assessmeant necessitates an evaluadon of whether the site has
suffered physical impacts that have destroyed its research potendial.
Likewise, archacologists must determine if temporal components

-exist in unmixed contexts, whether they be horizontal or vertical,

and evaluate to what extent mixing has affected the research
potendal of the site. .

Ceruin methods have 2 proven record of efficiendy obraining
information relevant to the State or National Register criceria
from archacological sites. These procedures are outlined below.

3.2 Phase Il Documentary Research
For bath prehistoric and historic sites, Phase Il documentary




ﬁcw quk Archacologial Council

research provides two types of information: (1) information on the
types of daz expected from the site as derived from previous work
on the sitc and/or on known sites in the locale and region; and (2)
local, regional, and national contexts within which to evaluate the
importance of the site and to identify research questions that can be
addressed. Research efforts should include more intensive
interviews with local informants as well as regional and state
experts; specific research of published and unpublished site reports
from the region to determine how’the site may fit within local and
regional chronologies, subsistence/settlement systems, and
established theoretical contexts; construction of expectations
concerning the types of data.that may be present and the types of
field sirategies appropriate for obuining these dats; and review of
research issues and theoretical contexts within the disciplines of
anthropology, archacology, and history to which the data on the
site might be relevant, Research questions for historic sites should
focus on issues that cannot be addressed solely through wrirten
records. The results of this review should form the basis for any

future dara recovery plans.

3.3 Phase II Field Work/Excavation Guidelines

Phase 11 field work is not limited to the documentation of the
prescnce/absence of artifacts as in the Phase IB investigations, nor
to a specific impact zone as in a Phase III data recovery program.
The Phase I investigation is often the last time a site will be
examined and the last opportunity for an archacologist to collect
information from the entire site area. It is essendial thae basic or
“base-linc” information be collected at the Phase II level of
investigation for furure reference and rescarch.

3.3.1. Surface Investigation Guidelines :
Systematic controlled surface survéys may only be performed if
adequate surface visibility (i.e. 70% or berter) exists. A systematic
surface survey of the project/site area may help provide a tentative
estimate of a site's horizontal boundaries and the presence/absence
of artifact concentrations. With landowner permission, it may be
possible to quickly check outside the project limits to determine if
the site oxtends beyond these arbitrary boundaries. No area should
be plowed that has not been previously plowed. Depth of plowing
should not exceed the depth of the existing plowzone. This depth
can be determined from the Phase IB shovel-testing program.

A systematic surface survey will provide information only on those
sites present in the plow zone. If the Phase IB investigzdons-showed
that sub-plowzone components are present, then additional
subsurface excavations will be necessary to estimate site boundaries.
In cither case, subsurface testing is warranted to maximize the
recovery of information from the plowzone, sub-plowzone, and to

appropriately address the criteria for eligibility.

Systematic surface survey includes, but is not limited to, walking
close-interval transects (S-metet intervals or less) and marking each
artifact location for point provenience mapping or collecting
within standard units or cells established at a systematic interval
across the projectsite arca. All anifact locations identified during
a systematic surface survey must be documented cither through
picce plotting or by surface collection cell.

If ardfacts are collected by surface cells, both the size and spacing of
the units should be determined on the basis of the results of the

"Phase IB survey and any other appropriate considerations. If a site

appears to have low ariface density (e.g. less than S anifacts per
collection cell), then a larger- collection cell may be justified.
Collection cell size should not exceed 5 meter x 5 meter since it is
unlikely that the plowing process moved artifacts more than this.
In general, the sizc and spacing of the cells should be less than that
used in the Phase IB investigations. If the artifacts appear to be
evenly distributed across the project area, then an interval as large
as 10 meters could be justified. If the antifacts appear to be righdy
clustered, then intervals of 5 meters or less may be warranted.

In the case of historic sites, where evidence of a foundation was
found during the Phase IB investigation, 2 more clustered or radial
partern of collection could occur using the foundation walls.or an

historic feature as a focal point.

332 Subsurface Testing/Excavation Guidelines

Subsurface testing is an essential component of a site evaluation.
Methods include, but are not limited to, a systematic shovel-test
program, test-unit excavations, and remote sensing. In most cases,
the majority of the information’used in evaluating a site's
significance and cligibility for inclusion on the State or National
Registers derives from this testing. As with surface inspection,
subsurface investigations should be designed to gather sufficient
data to provide an accurate estimate of site boundaries, both for
plowzone and sub-plowzone components. In addition, information
on the presence and degree of artifact clustering is derived from
this method. Artifacts analyzed by cluster contribute to
interpretations of site function as docs evidence of features
collected during testing. Subsurface methods increase the volume
of s30il cxamined, thereby increasing the chances of recovering

diagnostic cultural material and radiocarbon samples that will

help identify the temporal components present. Recovery of tools
assists in identifying intra-site structure and contributes 1o the
overall interpretation of site types. Subsurface testing is a major
means of assessing the physical and cultural integrity of a site and
provides valuable information on the daa potendial present.

- Shovel Tests: The excavation of shovel-test units (round or square

no larger than 0.25 square meters) within a project/site area is a
quick and efficient method of obaining site-specific information.
In order to obrain data on sitc boundaries and antifact variabiliry
both harizonally and vertically on the site, the spacing and depth
of units should be carefully sclected. As previously discussed under
Surface Investigation Guidelines (Section 3.3.1), information from
the Phase IB survey should be used to establish these parameters.

For example, if the results of the Phase IB investigations. revealed
that a large, uniform distribution of artifaces was present, then
shovel tests spaced at 10-meter intervals may be justified. However,
if discreet artifact dlustering is identified; then intervals no greater
than 5. meters. are- warranted. . Similarly, - if the Phase IB
investigations isolated a sub-plowzone component, then depths of
all shovel, tests should exceed the maximum depth of artifaces
previously identified by.at least 10 centimeters. On decp, flood-

4
-




New York Archacological Council

deposited soils, it may be prudent to.cxtend all shovel-tests to a
minimumadepth.of':.l-.o_-:-'mﬂﬂ-_lf information: obtained in the
previous- Phase.l: investigations, Phase:Il.excavations, or soil
borings indicate that-deeply buried stratified culrural deposits may
cxist in a project area, mechanically excavated trenches may be
appropriate to determine the presence/absence of such phenomena.

All excavated soil should-be screened through hardware doth no
greater than 1/4 inch in size. If it is expected that large numbers of
small artifacts may be present, such as beads and micro-flakes, then
a sample of the soil should be passed through 1/8-inch or smaller
mesh; as well. Artifacts from the plowzone and different soil levels

should be provenienced scparately.
The results of the shovel-testing program should be sumdmt to

provide an accurate estimation of site boundaries, at Jeast within
the project limits and to preparc a distribution map identifying the
amount, degree, and type of drtifact clustering present.

Test-Unit Excavations: Test-unit excavations are larger, morc
rigorously controlled excavation units than shovel-test units.
Common types of test units arc squares and trenches. Units usually
measure a minimum of 1.00 square meter and rarely exceed 5.00
square meters, This range accommodates 1.00 x 1.00 meter squares
as well s 1.00 meter wide x 5.00-meter long trenches. The size,
configuration, and depth of excavation units arc contingent upon
- paramecters derived from the Phase IB survey as well as the
informadion collected during surface survey and shovel-testing.

Excavation units should be placed in those areas of the site most
likely to yicld data relevant to adequately address the goals and
objectives of the Phasc II investigations. Placement of test unics
should reflect the results of the systemacic surface survey and/or
shovel-testing program as well as the expectations regarding site
type/function. For prehistoric sites, this may mean excavation of
test units within clusters of high artifact concentrations; on historic
sites, placement of units adjacent to foundation walls or in
suspected midden locations may be appropriate.

During the Phasc 11 field work, it is not necessary to aim for
excavation of a specific sampling fraction of the entire site area.
Rather, it is more important to provide coverage of all the artifact
clusters and structural features present since these are the -areas
likely to yield the most information on the site.

The choice of natural vs. arbitrary excavation levels and level
thickness should facilitate the controlled collection of information
necessary for evaluating site significance. Units should be excavated
by hand using trowels or shavel skimmed; feacures should always be
trowelled. It is common for the plowzone to be removed as one
natural layer. However, it is rarely appropriate to remove the
subsoil as a layer. Instcad the subsoil (and unplowed topsoils)
should be excavated in arbitrary levels within natural straigraphic
layers. The thickness of cach arbitrary level should never exceed 10
centimeters.

In general, all measurements should be recorded in the mewic
system with English cquivalents reported in parentheses. However,
in cses of historic sites, when considered appropriate and approved.
by the SHPO, measurements may be recorded in feet and inches
with metric equivalents reported in parentheses. In urban sentings
where mechanized equipment is uscd to remove asphalt and fill,
particular care must be ‘taken to maintain vertical and horizontal
control via carcful measurement in those instances where

_excavation in predetermined thicknesses is not possible.

All excavation units must have appropriate documecntation
including profiles of at least one wall, fature plans and profiles,
and photographic documentation. All appropriate samples should
be collected cven when funds are not immediately available for
their analysis. For instnce, soil samples from features and unit
levels and carbon samples should be routinely collecred for present

or furure analysis.

Remote Sensing: Remote sensing covers all techniques thar use
other than excavation and physical inspection mcthods to observe
and record subsurface phenomena. Frequently, techniques include
soil resistivity, proton magnetometer, gradiometer, ground
penetrating radar (GPR), and various photographic techniques
(acrial, infrared, etc).

In order for the data collected through the usc-of remote sensing
techniques to be of value in evaluating the nature, extent, and
importance of an archacological resource, caudion is necessary in
using these techniques and interpreting their resulws. First, the
archacologist must dlearly understand the characteristics of the daa
recovered and the potential limitations of the technique being
utilized. Second, the natural geophysical properties of an area are
important and will directly affect the results. Close coordination
berween the archacologist and the geophysical specialist are thus
necessaty to ensure accurate interpreration of the data. Third, the
nature and imporance of phenomena identified through remote
scnsing must be evaluated through actual cxavation and recording
of some, or all of the phenomena unless anomalies will be avoided.

3.4 Phase II Analysis and Report

The archaeologist must provide sufficient information about the:
site to allow the review agency to make a determination of
cligibility to the Statc or National Register of Historic Places; wo
assess the expected impacts to the site from the proposed
construction; and to offer recommendations to mitigate thesc
adverse impacrs cither through avoidance, redesign, data recovery,
recordation, or a combination of these. The archacologist should
provide an explicit discussion of the site(s) eligibility, or non-
cligibilicy for listing on the State or National Register based on the
data collected during the Phase II investigations. The rationale for
evaluation of significance should be clearly stated and justified. The
report should also include a discussion of the impaces that are likely
to occur on the site(s) if the project proceeds as planned and offer
appropriate recommendations for resource management or impact

mitigation.
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1f site avoidance is recommended for 3 cultural resource, the repornt
should include derailed site protection requirements to be
implemented before, during, and after construction to ensure that
the resource is not accidentally impacted. If Phase 111 data recovery
investigations arc recommended for all or part of a sitc as an
appropriate means of mitigation, the archacologist should provide
recommendations that should be used as the basis for developing a
data recovery plan (see Section 4.2).

3.5 Urban Contexus

Due to the complex and diverse nature of implementing research .

methods in urban contexts, Phase 11 field strategics should be

undertaken only after intensive documentary and map research has.

been completed for the parcel under study. The field strategics
selected 1o obrain sufficient information for addressing the State or
National Register criteria should be formulated in consultation

with the appropriate reviewing agency.

3.6 Underwater Sites

As with urban contexts, submerged sites constitute a special
category of cultural resources. Phase 11 methods should be
designed in cooperation with the reviewing agency in complianee
with specific guidelines for the systematic and scientific conduct of

" these types of investigations.

3.7 Supplemental Phasc II Investigatons

In specific cases, where a site with unique, historically documented
data it excavated, but the Phase II excavations do not recover the
physical evidence expected, it may be appropriate for all involved
parties to consider additional Phase 11 investigations, undertaking
archacological monitoring during the initial phases of
construction, or site stripping. As an example, if strong
documentary evidence exists for the presence of human burials, but
pone is discovered during the ficld investigations, it may be
appropriate to conduct supplemental monitoring during
preliminary site preparation or construction to identify such
features if present. Where such monitoring is employed,
contingency plans should be made to implement resource
evaluation and data recovery and such plans should be accounted
for in archacological and construction schedules. Monitoring is,
however, never a substitute for adequate Phase II investigations.

3.8 Disposition of Collections i .

Provision for the responsible curation of the archacological
collection (material remains and associated records) generated as a
result of Phase 11 investigations at an accepuable repository is an
integral part of any site evaluation, Arrangements must be made in
advance of any ficld work for the proper processing,
documentation, and curation of collections as outlined in
Standards for the Curation of Archacological Collections (Section

7.

4.0 PHASE Il CULTURAL RESOURCE
INVESTIGATIONS: DATA RECOVERY
Phase 111 Cultural Resource Investigations are sequired 'if an
archaeological/histarical resource listed on or cligible for
inclusion on the State or National Registers of Historic Places is

identified and impacts to this resource by a proposed project are
antcipated. When 3 data recovery plan is developed, it should be
based on a balanced combination of resource-preservation,
enginecring, environmental, and cconomic concerns. Mitigation
may take the form of avoidance through project redesign,
reduction of the direct impact on the resource with data recovery
on the portion to be destroyed, data recovery prior to construction,
recordation of structural remains, and/or 2 combination of the

above.

4.1 Goals of Phase III Data Recovery/lmpact Mitigation

While varying quantities and quality of data arc collected during
Phase 1 and Phase Il cultural resource investigations, Phase 111
investgations arc specifically designed to recover information
contained in a significant archacological site before all or part of it
is descroyed. Thus, the goals of Phase I11 Data Recovery/Impact
Mitigation excavadons focus on collecting and preserving cultural,
environmental, and any other data of value from a site before it is
Jost. Due to the project-specific nature of this phase, data recovery
plans should be developed on a case-by-case basis in consultation
with the SHPO, project sponsor, interested parties, and other
involved state and federal agencies.

42 Phase ITI Research Design/Data Recovery Plan

A rescarch design is an integral part of any professional
archacological project. In any Phasc Il investigation, a rescarch
design takes the form of 2 data recovery plan that must be approved
b)' the SHPO and other involved state and federal agencies prior o
commencement of work. The dara recovery plan shall be consistent
with the Secrerary of the Interior’s Standards and Guidelines for
Archaeological Docurmentation (48 FR 44734-37) and ke into
account the Council's publication, Treaument of Archacological
Properties (Advisory Council on Historic Preservation, (draft)
1980). The data recovery plan should reflect a knowledge of the
existing archaeological/historical darabase and research questions
considered imporant at the local, regional, and/or national level.
The data recovery plan must provide 2 deailed discussion of the
rescarch topics and questions to be addressed; the types of daw that
must be gathered in:order to address these questions; strategies and

-methodology for recovery of the necessary dae; methods of 2nalyses

and interpreaation; a schedule for completion of the various aspects
of the investigations; the names and background of all key project
personnel and consultants who will participate in the rescarch;
disposition of collections and ficld records; and any other necessary
information deemed appropriate by the SHPO and other involved
state and federal agendies or the Advisory Council on Historic

Preservation.

43 Phase 111 Field Work/Excavation Guidelines

Data recovery should be as complete as possible. It should be
wilored to the rescarch questions established in the data recovery
plan, and to whatever degree possiblé;-to future archacologica’
research. - The basic:field:work -and excavation guidcline:
established for Phase 1.and Phase II investigations should be
followed for any similar work undertaken in this phase. As ¢
gcncral,mlc,,mifactu'zl-ir'zfonﬂa’tion.'should not be sacrificed fo;
fearure information'and vio:y'cm.--.thnm possible, mechanizec
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stripping should be restricted to that pordon of the site expected 1o
be d

When preparing to undertake field work for a Phase III daa
recovery program an archacologist must be prepared to provide
the following: an explicit statement of the procedures used to
collect the archaeological data; an explanation and justification of
‘the methodology employed in data collection and recording: 2
discussion of the system for identifying and recording the spadial

- and contextual provenience of cultural material and other physical -

‘data; derailed descriptions of specialized procedures such as
floaation, soil chemistry (pH, phosphates, etc), and collection of
radiocarbon samples; and any other relevant information as

deemed appropriate by the reviewing agency.

Structural components such as deposicional straca and cultural
fearures identified during subsurface testing should be fully and
accurately described and documented by acceptable means.
Loations of all sampling and testing units should be recorded on
project/site maps. Any important contextual relationships and
associations berween objects, culcural features, and environmental
features should be described and explained.

Unless a site is to be complezely destroyved, permanent refezence
points should be eswablished ac-the site to facilitate relocation of
excavation units and fearures.

4.4 Phase Il Analysis and Report
The Phase 111 reporz is expecied to be special in both content and

format. The description, analysis, and intespretation of
information colleczed should consider all forms of data collczzed.
Ttre reader shoulé be given as complete and accurate an
understanding of the site. its function. temporal and culreral
affiiiations. etc. as possidie. All rvpes of data analyzed ic.g. favaal,
floral. geological or geomorphological. architeszural. historical)
should be integrazec into site interprecation.

Any addicions or medificacions to the approved data rezovery plan
should be explained and justiried. In addition, decisions made afer
field work has been compieted as to whether or not to anaiyze ali

dara collected should be addressed.

Exaavation units and any othe: subsurface tests should be deseribed
in detail including stratigraphic profiles, soil conditions and
characreristics; deptas of deposits: and descriprior: and justification
for excavation techniques. Depending on the nature and
complexity of the site, it may be appropriate to discuss individual

. excavation units scparately of to treat common deposits located in
more than one unit together. :

All laboratory procedures relevant to artifact and special sample

processing, differential handling of cerrain classes of matenal,’

artifact identification and cataloging, and storage should be

discussed.

Any previous appliable work should be incorporated into the
analysis of the site. Examples of such work would indude, but not

be restricted to local and regional work chat is directy related to
the site, culrure(s), or time period(s) represented; relared work in
other geographic areas; theoretical or descriptive archaeological
work; and any relevant research or informadon from other
disciplines that have direct bearing on the analyses and
interpretation of daca collected at the site.

The report should include 2 discussion of contributions and
potential conwributions the Phase Il investigations have made or
could make to state, local, or national prehistory or history as
appropriate. It may also be possible to discuss the study's

congaibutions to broad anthropological and cheoretical issues or to

the Seate Plan if data generaced during the investigations are
suitable for such purposes.

Finally, the archaeologist should disseminace the information to
the archacological community and the lay public. An integral part
of any dacta recovery should be publications, presentations ac
meetings and/or community programs, such as slide talks and

exhibics.

4.5 Supplemental Phase III Investigations ,

If an approved Phase III data recovery plan does not result in the
recovery of the physical evidence known to exist ar a particular site
and if the site will be destroyed, then all involved parties should
strongly consider undertaking archacological monitoring during
the initial phases of construction or additional Phase I1I
investigations which could possibly include mechanized site
strippirg. Archaeologically supervised stripping or site destruction
tnde:r archacological concrol can be a very effective means of
evaluating the validity of a project: field rescarch design,
parsiculasiy if the data recovery plan employs a sampling regime. I¢
provides an means of assuring that daa collected during the
impiementacion of che data recovery plan are represenative of the
true natere of the archaeological site. Destruction unde: contzol
may also be applicable to situations where looting of uncollected
mazerials within the proiest impact zone may occur following the
compietion of data recovery. As previously noted, Phase III
investigations are specifically designed to recover information
cor:aired in a significanc archaeological site before all or parr of it
is destroved. If deemed appropriate, this supplemenal work should
easuse that the goals of Phase III are satisfied before che site and its’
associated ‘data ate lost. Under no circumstances should ‘such
activities be undertaken on sites or portions of sites not subject o
immineat destruction. Monirtoring is not a substiture for an

adequate Phase 111 invescigation.

4.6 'Disposition of Collectons

Provision for the responsible curation of the archacological
collection (material remains and associated records) generated as a
result of Phase III investigations at an accepable repository is an
integral part of any data recovery plan. Arrangements must be’
made in advance of any field work for the proper processing,
documentation, and curation of collections as outlined in
Standards for the Curation of Archaeological Collections (Section

- ‘
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5.0 DISCOVERY OF HUMAN REMAINS ‘

The discovery of human remains and items of cultural patrimony
as defined by Scction 3001 of the Native American Graves
Protection and Repatriation Act (NAGPRA) in any phase of
cultural resource investigations requires special consideration and
care. Any discoveries of human remains on Saate lands must be

reported to the State Museum. Ar all times human rerhains must be.

treated with the utmost dignity and respect. Should human burials

be encountered, the location should immediately be secured and
protected from damage and disturbance. Unless burial cxcavation
is the purpose of or an explicit component of the approved research
design, human remains should be left in-situ until consulaation
with the project sponsor, the SHPO, federally recognized Native
American groups, concerned parties, and involved state and federal
agencies has taken place. The excavation, study, and disposition of
human remains should take place in accordance with all applicable
federal, state, and local laws. The NYAC Policy on Human
Remains (dated 1972; Appendix B) and Guideclines for
Consideration of Traditional Cultural Values in Historic
Preservation Review published by the President’s Advisory Coundil
on Historic Preservation can provide helpful guidance on the
proper treatment of human remains.

6.0 STANDARDS FOR THE PRODUCTION OF CRM

REPORTS .

The following report guidelines summarize general content and
suggested formats for any CRM reporc. It is understood that
reports written for agencies that have their own specific report
requirements should be written accordingly, but these reports
should alsc indude the information outlined in these standards.
“The National Park Service report formac is also an appropriate
model for reports. '

These standards have not been designed to exclude categories of
information not listed, nor to offer a rigid format for final reports.
It is also imporant to note that reports are expected to pernain only
to the level of rescarch and analysis appropriate to the level of
cultural resource investigation undertaken. In addition, these
standards have been prepared under the assumption that CRM
reports must fulfill the needs of the lead agency involved as well as
those of any other reviewer. Finally, any report prepared in
accordance with NYAC standards should include completed New
York State Prehistoric or Historic Archacological Site Forms and

Building Structure Inventory forms where appropriate.

For the purposes of thesc guidelines, 2 "reviewer” is anyone who
reads, examines, or studics the report for a lead agency,
munidpality, citizen group, university, or similar body in order to
evaluate the cultural resource investigations completed, the results,
and the recommendations. ' -

Given the potential distribution of the CRM repor, it is also

important to provide information that will allow appropriate

' reviewers the opportunity to make informed evaluations but at the
same time protect the fragile archaeological/historical resource
base from potential dangers posed by unscrupulous individuals, As

such, some type of non-disclosure statement or method of site
location protection within the report will be required.

6.1 Tide Page

Each report should contain a tide page that provides at least the
following: the tide of the report, including the level of
investigation (c.g. Phase 1A, IB, L I1, or 1II); the name and locadon
of the minor civil subdivision (city/village/town, county, state) of
the project; any pertinent project identification number (c.g.
Highway PIN, Permit Number); author(s), contributor(s), project
director(s), principal investigator(s); date repore was prepared;
name and address of the project sponsor for whom the report was
prepared; and the organizational affiliation with address of the
archacalogical consultant.

6.2 Table of Contents

" The table of contents should be arranged in a logical manner and

should constitute a list of primary and secondary internal divisions
of the report with their beginning page numbers. Lists of figures,
tables, and plates (with page numbers) should immediately follow
the list of section headings. They may be listed on separate pages if
the lists are lengthy. It may also be appropriate to list authors of
sections and subsections in the proper place within the wble of
contents.

A typial report rable of contents may include the following:
Management Summary; Introduction; Environmental/Physical
Serting; Background Research and Sensitivity Assessment; Research
Design; Field Methods .and Procedures; -Results; Summary,
Conclusions; 'and Recommendations; References Cited;
Admowledgments; Appendixes; List of Figures; List of Tables; and
List of Photographs/Plates.

63 Management Summary
The management summary, like an abstract, should serve as a bricf,

" clear outline of the proposed project, the investigations, results, and

recommendations. It is often used by non-archacologists and
should be written with this category of reader as well as any agency

reviewer in mind. .

The management summary should include sections oudining the
following: project location, project:description, project size,
regulatory and/or lead .agency, landform/environment, work
completed, problems encountered, results, and condlusions and

recommendations. -

6.4 Introducton )
The intwoduction -should outline and summarize all. pertinent
sections of the report and should include at least the following:

(1) The names of the project sponsor and the contact person; the
date on which the consultant was contacted to perform the work;
the date on which:tthe {partiest'contracted to perform the
investigations; contract:numbers and permit/project numbers;
legislation relevant to the work :
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(2) A wricen description of the proposed project including the
pature of the construction or land alteracion, geographic limits of
the project areas, potential impacts, and project alternatives, if any

* are known

(3) The purpose of the investigacions, discussion of the scope of .

work, and the report formar -

- (4) The composition of the rescarch staff and the daces of

investigation
(5) The temporary and perimanent repositorics of field daca,
artifacts, and other imporanc project materials

(6) Sufficient maps and illustracions to idencify the project
location including, but not necessarily restricted to, the locacion of
the project within the state and county, the locagion of the project
area on 2 named USGS 7.5° topographic mip 6t DOT map, and 2
project area map o

6.5 Environmenal/Physical Setting

This section of the report should summarize the environmental

. factors relating to actual and potential cultural resouzces,

including archacological sites, landscapes and extant structures.
within or adjacerit to the project area. This information is
necessary for both developing research methods and for evaluacing
project impact. Minimally, the following should be included. with
accompanying maps where appropriate; geology. soils. hydrolog:.
physiography/geomorphology, climate, flora. fauna, 7nd recent

hum:nl:‘.;r.ml disturbance.

6.6 Background Research and Sensitivity Assessment

The section summarizing the background research and seasitivicy
assessmens should De written in such 2 manner as to assist reviewess
in uncerstanding and evaluating the importance of archacoiogical
resources in the project area as well as the racionale for any furches

research recommended. The following general guidelines appiy -

for reporzing the results of the background literature search and
sensitivicy assessment:. specify the steps taken in obrainiag
informacion; cite all sources including oral testimony. ané provide
full refezences in the repors: explain omissions and lack of cultural
activity wheze perzinent to the conclusions of the sensitivity

_assessment; provide 2 summary of the cultural background and

environmeatal acributes and limitacions of the area: review
information on known archaeological and other cultural resources
and previous studies in the area; include information on the foci
and extent of previous coverage of the area and the rescarch
questions addressed: and specify where all records resulting from
the background research will be curated. DO NOT provide

“ specific site locations in reporas for public diswribution;

6.6.1 Background Research :
Summaries of the following should be covered under Background

Rescarch: site file searches at the state and local levels;
archacological literature search, including both published and
unpublished sources; examination of historic maps and archival
information; searches of State and National Register files ac
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SHPO, specifying SRHP/NRHP-lisced, SRHP/NRHP-cligible,
and SRHP/NRHP-invencoried sites; informant interviews;
examination of institutional and privace artifact collections;
consulaadon with other professional archacologists, locally-actve
historians, and municipal authorides;_field visit(s); the person(s)
involved, the date of the visit, and the obscrvations made.

A uble listitg the known culeural rsourc.s within a one-mile
radius of project area should be induded in the report with maps
(see above re_reports for public distribution) and phocographs

where appropriate.

6.62 Scnsitivity Assessments ~

Summaries of the following should be covered under Sensitivicy
Assessmenc the sensitivity rating expressed as low, moderate, high,
ot mixed, that reflects the likelihood that cultural resources are -
present within the project area; definition of the racing system used
and its implicidions for further rescarch; discussion of the types and
conditions of cultural resources likely to be found wichin the
project area; rationale for assigning the sensicivity rading; and
televant environmenal and/or historic contexts such as those in
SHPO's list developed for state-wide planning (see Section 2.2.2).

6.7 Research Design
The rescarch design should reflect a knowledge of the existing

database and rescarch questions considered imporeant at least at che
local and regional levels. The degree of complexity or detail
should be appropriate to the level of investigations undertaken.
This section of the report should include the following: an
identification of the theoretical goals as srated in the form of
spesific hypotheses to be tested or problezs to be investigaced; the
idearification of the relevanc analytical variables: specification of
the data nezassary for empirical testing: specification and
justification. of the methods and techriques for collecting and
srudving the cata: and discussion of possible outcomes of the

analyses.

6.8 Field Methods and Procedures

- Thus seczion of a Phase I report should include discussions of the

following: walkover survey strategies designed to determine the
presence of visible foundations, artifact scatters, discurded ground.
excessive slope, erc.; the type and size of excavadon/colleczion unit
used to locaze resources and the reasons for this selection (e.g.
shovel-test uaits for artifact recovery. larger unies for surface
coliections, tzeaches for identifying buried historic foundations or
dezply buried prehistoric sites); testing interval and design (e.g.
single transess, regular grid, staggered grid) and rationale for this
sclection; when plowing and collecting, the length and interval
besween Furrows, whether cultural material was piece-plorred or
collecxed in systemacically placed units, type of weather and ground
conditions (e.g. doudy vs. bright sun, dry vs. moist soil, adequacy of
potential arifact visibility); excavation and artifact recovery
techniques (e.g. shovel v3. machine exavadon, natural vs. arbitrary
layers/levels, depth to ‘sterile soil, remote sensing methods, soil
stripping strategies) and rationale; average depth of tesc units;
eypical soil profiles; the size of screen mesh; che adequacy of
horizontal and verdcal survey coverage; areas not surveyed and
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reasons why; and the potential biases in results (if any) from gaps in
coverage.

This section of a Phase II report should, in addirion, include
discussions of the following: the type and size of
excavation/collection units used during the site examination; the
field sampling strategy and rationale for its selection: the
excavation/collection techniques and how these relate to the dara
expected; and any impediments to the site examination that may
_have influenced the results.

This section of a Phase I1I report should, in addition, include
discussions of the following: explanation of and justifications for
the data recovery field strategy and methods; the treatment and
analysis of floral, faunal, or other organic matter recovered; and all
laboratory procedures relating to the stabilization, labelling,
cacaloging, and storage of artifacts and records, including the

curation fadlity. ’

6.9 Resuls

The results section of a report should clearly oudine in the text and
on maps the project boundaries, testing strategies, and culrural
resources identified during testing. Depending upon the specific
nature of the project and the investigations undertaken, it may be
the site(s), standing structures, single test units, or single artifacts
recovered from a plowed field that serve as the primary unit of
discussion. Descriptions may be organized by starting at one end of
a project arca and moving to the other or by grouping similar
resources together (e.g. all prehistoric resources separate from
historic resources and standing strucrures).

6.1 Components of a Phase I Report
Key components of this section of the text for a Phase I report

should include the following: project size; the number of and
intervals berween shovel test units (with the shovel-test unit records
included as an appendix); the number of tests acrually excavated; the
number of units, if any, that produced cultural material; the
numbers and types of artifacts recovered and their culeural
affiliation, if known (with the anifact list/catalog included as an
appendix); the nature of the artifact distribution (e.g. clusters of
artifacts, uniform scatter, random distribution, features);
physiographic context of the anifacts (c.g. floodplain, terrace,
swamp, lake); stratigraphic context of the artifacts (e.g. surface,
plowzone, buried); lists of all standing structures that are at least 50
years old as well as structures that are less than 50 years old and are
exempt from Office of Parks, Recreation and Historic
Preservation (OPRHP) guidelines; site and structure inventory
forms for all prehistoric and historic archaeological sites and
standing structures that are at least 50 years old; and a master
project map that details the testing strategy and results.

6.9.2 Components of a Phase Il Report

Key components of this section of the text for a Phase II report
should include the following: the number of each type of
excavation unit used in the site examination including detailed
descriptions of typical and unusual profiles of excavation unics; the

range of artifact types recovered from testing (with the artifact
catalog included as an appendix); the average density of material
per unit as well as other summary statistics that help describe the
site; the estimated site size and the proportion of the site contained
within the project boundaries; the size of the area actually
excavated (total sq m); the nature of the vertical sgratification of the
site (e.g. site contained within the plowzone, sub-plowzone, layered
in the sub-plowzone); any intemal clustering within the site; the

es of features present (with photographs, floor plans, and
profiles included as appropriate); temporal associations of the sites
based on diagnostic artifacts or radiocarbon dacing if available;
summaries of floral, faunal, and other specialized analyses;

- summaries of functional, technological, aiid stylistic analyses of

specific artifact groups; intérpretations-.of site function;
interpretations of the place of the site within 2 larger temporal,
regional, or theoretical context; and research potential of the site.

693 Compox;cnts of a Phase ITI Report

components of this section of the text for a Phase III report
should include the following: complete artifact inventories
integrating all phases of investigation; results of artifact analyses;
results of all floral, faunal, and radiocarbon analyses; integration
and interpretation of the resules of all ‘tests and analyses; the
application of these integrated results to the research questions and
goals of the study as' made explicit in the rescarch design; all
pertinent plans and ‘scctions of excavation units and fearures
encountered; and any biases or extraneous factors that may have
affected the outcome of the excavations and analyses. All Phase ITI
report photographs, tables, maps, and other graphics should be of
publishable quality and follow National Park Service guidelines.

6.9.4 Project Map Specifications

Project maps should include the following: an oudine of the
project boundaries in reference to fixed features such as roadways,
power lines, rivers, canals, and railroads; the locations of all
imporunt features within the project boundaries such as standing
structures, ditches, and disturbed areas; the locations of all test units
actually excavated or collected differentiated according to those
that contained artifacts and those that did not; the locations of all
suspected artifact clusters and fearures such is foundations, wells,
and middens; the identifications of all soructures that are at least 50 .
years old or other important sanding structures in the project ares;
numbered photo angles of all photographs included in the text; 2
title block identifying the project name, location, date of
investigation, and contractor performing the survey; key to all
symbols used on the map; a bar scale using both English and merric
measurements; and a north arrow (specify whether grid, magnetic,

or geographic).

Maps accompanying a Phase II report should, in addition to the
information listed for project maps, include the following:
estimates of site boundaries; derailed maps of all individual site
axcaavations; sitc. locations labelled with sitc.name and number;
locations of features and any radiocarbon dated samples. Maps
accompanying a Phase III report should also include the locations
of all excavation ‘nits, backhoe trenches, and areas of machine
stripping. s ot Ovshidaste .

11
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6.10 Summary, .Concl_mjon;- and Recommendations
The ﬁmltseg:}ipﬁ._qf; an,archacological survev report should serve as
a stand-alone summary of the.activities and findings reported in

denail in the body of the peport.” - -
6.10.1 Cfon_:pgx;cqt_: ofa lecl Report

For a Phase I report, this section should summarize the scope,
methodology, areal coverage,.and findings of the investigations;
identify any areas where archacological ‘materials were discovered;
point out gaps in survey, coverage.or areas where weather, owner-
access refusal, or.other conditions prevented or necessitated less
than thorough investigations; indicate the institutional repository
for artifacts, ficld notes, and records for the project; evaluate the
results of the investigations in tcrms of the project’s theoretical
orientation, bias, and assumptions identificd in the research design;
compare the results of the investigations to those of others

conducted in the arca; place the study within a regional contextin

terms of its contribution o, regional knowledge and the degrec to
which its results reflect what is known of the area; assess the project
impact; explain the need for and general scope of additional work,
if any; make and justify recommendations for project
modifications to protect sites if accurate site boundaries can be
established; and consider secondary effects of the project as well as
the direct impacts (e.g.. housing development resulting from road,
sewer, or watcrline construction pr site isolation resulting from

gravel mining).

6.102 Components of a Phase I Report

For a Phase II reporr, this section should summarize the arguments
regarding the significance or non-significance of the resources
investigated; state whether or not sufficient information has been
collected to address the criteria for eligibility for listing on the
State or National Registers of Historic Places such as information
pertinent to the intcgrity, sescarch potential, and the adequacy of
horizontal and vertical boundary information; and present possible
options for the ucatment of any resources considered significant
(e.g. avoidance through redesign, protective conditions, and/or
data recovery) along with specific recommendations as to how

these might be implemented.

6.10.3 Components of a Phase III Report

For a Phase 11 report this section should include summaries of the
research design and of the recovery, analysis, and interpretation of
information coliected during the data recovery program; an
cvaluaton of the success of the data. recovery plan and any
modifications. made to it; an interpretation of data recovered from
the site(s) and their importance in relation to the relevant historic
context(s) established for the region; a discussion of contributions
the Phase Il investigations have made o the current stte of

knowledge of prchistory or history and the state plan;

reccommendations for updating or revising research questions,

goals, and preservation priorities in the state historic preservation
plan; recommendations for supplemental Phase III investigations,
if appropriate (Scction 4.5); recommendations for the
conservation, short-term, and long-term curation of the collection;
and finally, recommendations for dissemination of all appropriate

12

information to thc‘archzcologial communiry and public outreac
programs.

6.11 References Cited

Every cffort should be made to insure thac this parv of the repoyt is
complete and accurate. We urge the consistent adoption of the
American Antiquity format and refer readers to its most recendy

published style guide.

7.0 STANDARDS FOR THE CURATION OF
ARCHAEOLOGICAL COLLECTIONS!

7.1. Definitions
For the purposes of these standards, the following definition

apply:

7.1.1. Collection means material remains that are exavared o-
‘removed during a survcy, excavation or other study of a prehistori
or histaric resource, and assodiated records that are prepared o
assembled in connection with the survey, excavation, or other study.

7.12. Material remains means arifacus, objects, specimens anc
other physical evidence that are excavated or removed in
connection with cforts to loaate, evaluate, document, study.
preserve of recover a prehistoric or historic resource. Classes o
material remains (and illustrative examples) that may -be in
collection indude, burt are not limited to:

(A) Components of structures and features (such as houscs, mills
piess, fortifications, raceways, carthworks, and mounds);

(B) Intact or fragmentary artifacs of human manufacrure (such as
tools, weapons, pottery, basketry, and extiles);

(C) Intact or fragmentary natural objects used by humans (such a
rock aysuls, feathers, and pigments);

(D) By-products, waste products or debris resulting from the
manufacture or use of man-made or natural materials (such as slag.
dumps, cores, and debitage);

(E) Organic matcrial (such as vegetable and animal remains, and
coprolites);

(F) Human remains (such as bone, teeth, mummified flesh, burials
and cremations); .
(G) Components of petroglyphs, pictographs, intglios or other
works of artistic or symbolic representation;

(H) Components of shipwrecks (such as picces of the ship's hull.
rigging, armaments, apparel, tackle, contents, and cargo);

(1) Environmental and chronometric specimens (such as pollen.
sceds, wood, shell, bone, charcoal, tree core samples, soil, sedimen:
cores, obsidian, volcnic ash, and baked day); and :

(J) Paleontological specimens that are found in direct physical
relationship with a prehistoric or historic resource.

1 Adapted from Deparzment of the Interior, Naz.iona.l Park Service 356
CFR Part 79 and the Sundards of Research Performance of the Sociery of
Professional Archaeologists.
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. 7.1.3. Associated records means ;Jriginal records (or copics

thereof) that are prepared, assembled and document cfforts to
Jocate, evaluate, record, study, preserve, or recover a prehistoric or
hiscoric resource. Some records such as field notes, ardifact
inventorics, and oral histories may be originals that arc prepared as
2 result of the field work, analysis, and report preparation. Other
records such as deeds, survey placs, historical maps and diaries may
be copies of original public or archival documents that are
assembled and scudied as a resule of hiscorical research. Classes of
associated records (and illustracive examples) thac may be in a
collection include, but are not limited to:

(A) Recotds rtelating to’ the identification, evaluation,
documeneation, study, preservation or recovery of a resource (such
a5 sice forms, field notes, drawings, maps, photographs, slides,
negatives, films, video and audio cassette tapes, oral histories,
arifct inventorics, laboratory reports, computer cards and capes,
computer disks and disketees, printouts of computerized data,
manuscripts, repotts, and accession, caralog, and inventory records);
(B) Records relating to the identification of a resource using
remote sensing methods and equipment (such as satellite and aerial
photography and imagery, side scan sonar, magnctometers,
subbottom profilers, radar, and fachometers);

(C) Pubiic rezords essential to understanding the resource (such as
deeds. survey placs, military and census records. birth. marriage and
death certificates, immigration and naturalizacion papers. tax

forms, and reports):

(D) Archival records esseacial to understanding the resource (such
as historical maps, drawings and photographs. manuscripts.
architeerural and landscape plans. correspondence, diaries. ledgess.
cstalogs. and recsipts): and _

(E} Adrinistrative records relating to the survey excavation or
othe: siucx of the resourse (such as scopes of work. requests for
proposals, research proposals, contracts, antiquities  permiss,
repcrss. documents relazing o compliance with Seczion 106 of the

National Historic Prese=vation Act (16 US.C. 475, and National

Register ¢f Historic Placss nomination and determination of

cligivilic forms).

"~ 1.4 Curatorial semices means providing curatorial services
means managing -anc preserving a collection aczording teo
professioral museum anc archival practices. including but no:
limited to:

(A} Inventorying, accessioning, labeling, and cataloging 2
colleczion;
(B! Idenzifving, evaluazing, and documenting a colleczion:-
(C} Storing and maintaining 2 collection using appropriace
methods and containers,and under appropriate environmeatal

- conditions and physically sccure controls; :

(D) Periodically inspezing a collection and raking actions as may

be necessary to preserve it;

() Providing access and facilities to study a collection: and

(F) Handling, cleaning, subilizing, and conserving 2 collection in

such a manner to presesve it.

7.1.5 Qualified museum professional means a person who
possesses training, knowledge, experience, and demonstrable
competence in museum methods and techniques appropriate to the
nature and concent of the collection under the person’s
management and care, and commensyrite with the person's dudies
and responsibilities. In general, a graduate degree in muscum
science or subject matter applicable to archaeology, or equivalent
training and experience, and three years of professional experience
are required for muscum positions that demand independent
professional responsibilicy as well as subject specialization
(archacology) and scholarship. Standards that may be used, as
appropriate, for classifying positions and for evaluating a person’s
qualificacions include, bu are not limited to, che following federal
guidelines:

(A) The Office of Personnel Management's "Position
Classification Scandards for Positions under the General Schedule
Classification System” (U.S. Government Printing Office, stock
No. 906-028-00000-0, 1981) are used by Federal agencies to
determine appropriate occupational series and grade levels for
positions in the Federal service. Occupacional series mos:
commonly associated with museum work are the museum curato:
series (GS/GM-1015) and the museum technician and specialist
series (GS/GM-1016). Ocher scientific and professional series thac
may have collateral museum duties include. buc are not limited to,
the archivist series (GS/GM-1420), the archeologist series
(GS/GM-193), the anthropologist series (GS/GM-190), and the
historian sesies (GS/GM-170). In general, grades GS-9 and below
are assistants and trainees while grades GS-11 and above are
determined according to the level of independent professional
responsibiiity, degree of specialization ard scholarship, 2nd the
nature. vasiewy, complexity, fpe. and s20pe of the work.

(B) The Office of Personnel Management's "Qualification
Standards or Positions under the General Schedule (Handbook
X-118)" (LS. Goverament Printing Offics, stock No. 906-030-
00000-4. 1986) establish educational. experience and rtraining
requitements for employment with the Federal Governmerc
under the various occupational series. A graduate degree in
museum science or applicable subject matter, or equivalea:

- training and experience, and dhree years of professioral experiencs

are reguired for muscum positions at grades GS-11 aad above.

(C) The “Secretary of the Interior's Srandards and Guidelines for
Ascheolog and Historic Preservation™ (48 FR 44716, Sept. 29,
1983) provide technical advice about archeological and historic
prescrvation activities and methods for use by Federal, Scate and
local Govesnments and othezs. One seczion presents qualificacion
s:andards for 2 number of historic presenvacion professions. While
no standazds are presented for collections managers, museurn
curators or technicians, standards are presented for othes
professions (i.c. historians, archeologists, architectural historians,
architects, and historic architects) that may have collateral museurn
durties.

7.2 Responsibilities of the Archaeologist

1. If material remains are collected as a result of a survey,
excavation, or other study of a prehistoric or historic resource, a
system for identifying and recording their provenicnces must be

maintained.
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' 2. All associated fecords from .an archacological project should be

intelligible to other archacologists. If terms lacking commonly
held referencs-arc used, they should be dearly defined. .

3, During: accessioning, analysis, ‘and storage of the macerial
remains and associated. records in'die laboratory, the archacologist
must ke precautions to. ensure that correlations berween the
materidl remains and the associated records are mainained, so that
. provenience, contextual relacicnships, and the like:are not confused

or.obscured: -
4. The archacologist must ensure that a collection resulting from a

project will be deposited at a repasitory that can provide curacorial
services, that employs at least: one qualified professional with
experience in collecdons management/curation.

5. The initial processing of the material remains (including
appropriate cleaning, sortng, labeling, cataloging, stabilizing, and
packaging) must be completed, and associated records prepared
and.organized in accordance with the repository’s processing and
documentation procedures.

6. A professional archacologist should refuse to paricipate in any
research which does not comply with the above criteria.

7.3 Guidelines for Selecting a Repository :
1. When possible, collections from New York should be deposited
in a repository that: S
(i) is in the Sate; :
(i) stores and maintains other collestions from the
same sit¢ or project locadon; or
(iii) houses collections from a similar geographic
region or culrural :ares.
2. The collectior should not be subdivided and stcrz< az more than
a sirgle repository unless such. subdivision is necessary to mee:
special storagz, corservation, or-research nezds.
3. Mazerial remains and associated records shou!d be deposited in
the same repcsitory to mairtain the integricy and rsseasch vaice of
the cciizction.

+.4 " Criteria for Instirutions Serving as Repositories for
Aschaeological Collections . : .
1. The institution must be chartered as 2 museums by the Board of
Regents of the- State of New York or similar becy. or b= an
institution of higher education recognized by the State of New
York. .
2. The repository must certify, in writing, chat the collection shall
be cared for, mainmined, and made accessivic in aszordancs with
the standards in this part.
3. The repository must be able to provide adequatz. long-term
curatorial services including: '
(A) Accessioning, “labelling, cataloging, storing, maintaiaing,
inventorying and conscrving the particular collezzion on a long-
term basis using professional museum and archival practices; and
(B) Comply with the following, as appropriate to the nature and
content of the collection; ‘
" (1) Maincain complete and accurate records of the collection,
including:

(a) records on acquisidons;

(b) caralog and artifict inventory lists;

() descriptive information, including ficld rotes, site
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formms, and repores; . -

(@ photographs, negatve, snd sides .

-{¢) locational informition, induding maps;

* (f):informaticn -on the condition of the- collection,

_ including any completed conservation treacments;
(g) approved loans and other uses;
(k). inventory-and inspection records, including any
énvironmencal monitoring records;. :
(i) records on. aﬂy deaccessions and subﬁequent
aansfers, repatriadons, or discards; ~ -

(2) Dedicating the requisice facilities, equipment; and space in

_ “the physical plant to ;properly store, study, and conserve the

collection.” Space used:for storage, study, conservation,-and, if
exhibited, any exhibition must not be used for non-curatorial
purposes that would endanger or damage the collection;
(3) Keeping the collection under physically secure conditions
with storage, laboratory, study, and any exhibition areas by
(a) hiving the physical plant mezt local elecerical, fire,
building, health and safety codes;
(b) having an appropriate and operational fire
detection and suppression system;
(c) having an-appropriate and operational intrusion
detection and deterrent syscem; .
(d) ‘having an adequate emergency manigement plan
that establishes procedures for responding o fires,
floods, nacural disasters. civil unrest, acts of violence,
structural filures, and failures of mechanical systems
within the physical planc: o
(¢) providing fragile or valuable items in a collection
with additional securicy such as locking the items ina
safe, vault .or museum specimen cabiner, as
appropriate;
(f: limicing and controlling access to keys, the
colleczion, and the paysical planc: and -
(g} periodically inspesting the physical plant for
" possible security weaknesses’ and environmental
control prodlems. and takirg necessary actions to
maintain the integricy of the collection;
(4) Requiring staff and any consultants who are responsible for
managing and preserving the colleztion, and for conducting
inspections and inventorics as-described in sections 3.(B)(7) and
3.(B)(8). to be cither qualified museum professionals or
professional archacologists guided by a professional museum
conservation consulant.
(5) Handling, storing, cleaning, conserving and, if exhibited,
exhibiting the collecton in a manner chat
(a) is appropriate to the nature of the material
remains and associated records;
(b) protects ‘them from breakage and possible
deterioration from adverse temperature and relacive
- humidiry, visible light, ultravioler radiation, dust,
_ soot, gases, mold, fungus, insecss, rodents, and general
neglect; and .
(c) preserves daca that may be studied in furure
laboratory analyses. when material remains in a
collection are to be treated with chemical soludons
or preservatives chat will permanendy alter the
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temains, when possible, rerain untreated
representacive samples of cach affected antifact type,
environmental specimen or other category of
material remains to be treated. untreated samples

should not be swabilized or conserved beyond dry

possible during inventories. . o
(9) Providing access to-the collection for scientific, educational,
and religious uses, subject to such terms and conditions as are
necessary to, protect and preserve the condition, rescarch
porential, religious or sacred imporuance, and uniqueness of the

brushing;

(6) Storing site forms, field notes, artifacts, inventory lists,
computet disks and rapes, catalog forms, and a copy of the final
report in a manner that will protect them from theft and fire

such as
" (a) storing the records in an appropriate insulated,
fire resistant, locking cabinet, safe, vault or other
conuainer, or in a Jocation with.a fire suppression

sysiem; .
(b) storing a duplicate sct of records in a separate
location; or
(c) ensuring that. records are maintained and
accessible through another party. For caample, copies
of final reports and site forms frequentdy are
maintained by the State Historic Prescrvation
Officer, the State Archeologist or the Scate Museum
or university. The Tribal Historic Preservation
Officer and Indian tribal muscum ordinarily
mainuin records on collections recovered from sites
located on Indian lands. The National Technical
Information Service and the Defense Technical
Information Service maintin copies of final reports
that have been deposited by Federal agencies. The
National Archeological Datbase maintins summary -
information on archeological reports and projects, - -
including information on the location of thosc
reports. .
(7) Periodically inspecting the collection or having a
profzssional conservation assessment done regularly for the
collection for the purposes of assessing the condition of the
material remains and associated records, and monitoring these
remains and records for possible detcrioration and damage; and
performing only those actions as arc absolutely necessary to
stabilize the collection and rid it of any agents of deterioration.
(a) Material remains and records of a fragile or
perishable nature should be inspected for
deterioration and damage on a more frequent basis
than lichic or more stable remains or records.
(b) Because frequent handling will accelerate the -
breakdown of fragile materials, material remains and
records should be viewed but handled as lirtle as
possible during inspections.
(8) Periodically inventorying the collection by accession, lot, or
caulog record for the purpose of verifying the location of the
material remains and associated records
(a) Material remains and records of a valuable nature
should be inventoried on 2 more frequent basis than
- other less valuable remains or records.
(b) Because frequent handling will accclerate the
breakdown of fragile materials, material remains and
records should be viewed but handled as litde as

collection, such as . .

(a) Scientific and educational uses. A collection shall
be made available to qualified professionals for study,
Joan and use for such purposes as in-house and
traveling exhibits, teaching, public interpretation,
scientific analysis, and scholarly research. Qualified
professionals would include, but not be limited to,
curators, conservators, collection managers,
exhibitors, rescarchers, scholars, archacological
contractors, and cducators. Students may use a
collection when under the direction. of a qualificd
professional. i .

(b) Religious uses. Religious remains in a collection
shall be made available to persons for use in religious
rituals or spiritual activities.. Religious remains
generally are of interest to medicine men and women,
and other religious practitioners and persons from
Indian tribes, and other indigenous and immigrant
cthnic, social, and. religious groups. that have
aboriginal or historic ties to the lands from which the
remains are recovered, and have traditionally used the
femains or class of remains in religious riruals or
spiritual activities. '

(c) The repository shall not allow uses that would
alter, damage, or destroy an object in a collection
unless the repository detcrmines that such usc is
necessary for scientific studies or public
interpreation, and the potential gain in scientific or
interpretive information outweighs the potential loss

. of the object. When possible, such use should be

limited to unprovenienced, non-unique, non-fragile
objeczs, or to a sample of objects drawn from a larger
collection of similar objects. - :
(d) No collection (or part thereof) shall be loaned to
any person without & written agreement bérween the
repository and the borrower that specifies the terms
and conditions ‘of the loan. At 2 minimum, a loan
agreement shall specify 4
(1) the collection or object being loaned;
(2) the purpose of the loan; .-
(3) the length of theloan; )
(4) any restrictions on'scientific, educational
or religious uses, including whether any object
may be altered, damaged or destroyed; -
(5) except as provided in section 2(9)(c), the
stipulation that the borrower.shall handle the
collection-6r object. being: borrowed during
the term of the.loan:so.as-not to-damage or
reduce its scientific,-educitional; religious, or
cultural valuei and - ' '

(6) any requirements for insuring the object
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or collection” being:borrowed.for.any loss,
.damage ‘o5, destruction; during,transit and
. «while.in the:borrowers possession.
(e) ._Thc,_.'xcposi_.;tor)f shall “maintain administrative
records -that document approved L scientific,
cducational, and religious uses of the collection.

Appendix A
FEDERAL LAWS,:REGULATIONS AND GUIDELINES
National Historic Preservation Act of 1966, as amended.
36 CFR Part.800. Protection of Historic Properties
36 CFR Part 60'National Register of Historic Places
36 CFR Part 61- Procedures for Approved State and Local
Government Historic.Preservation Programs
36 CFR Part.79 Curation of Federally Owned and
Administered Archacological Collections .
Archacology'and Historic Preservation: Secrerary of Interior’s
Standards and Guidelines = .
Deparunent of Transportation Act of 1966
National Environmental Policy Act of 1969 -
Archacology and Historic Preservation Act of 1974
Aschacological Resource Protection Act of 1979
43 CFR Part7 :Protection of Archacological Resources:
Uniform Regulatons
Abandoned Shipwreck Act of 1987
Abandoned Shipwreck Acx Guidclines

Native American Grave and Repatriaton Act of 1990

NEW YORK STATE LAWS AND REGULATIONS
State Historic Preservation Act.- Article 14 of Parks, Recreation
and Historic Prescrvation Law
9 NYCRR Part 426 Authority and Purpose
9 NYCRR Part 427 State Register of Historic Places
9 NYCRR Part 428 State Agency Activities Affecting Historic
and Cultural Properties
State Environmental . Qualicy. Review Act - Aricle 8 of

Environmental Conservation Law .
6 NYCRR Part 617 Statc Environmental Quality Review

The SEQR Handbook (1992 dition)

PERTINENT GUIDANCE DOCUMENTS AND "HOW
TO" MATERIALS SR :
Advisory Council on Historic Preservation .
The Treatment of Archacological Properties
Section 106 Step-by-Step . - :
U. S. Deparement of the Interior - '
Technical Brief No. 11 Legal Background of Archacological

Resource Protection

National Register Bulletins c
#12 Dechnition i of - National Register Boundaries for
Archacological Properties '
#15 How:to Apply the National Register Criteria for
Evaluation
#16A How to- Complete National Register Registration

Forms
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#16B How to Complete National Register Multiple
Property Documentation Form

#29 Guidelines for Restricting Information About Historic
and Prehistoric Resourees .

#36 Evaluating and Registering Historical Archacology Sites
and Districs .

#38 Guidelines for Evaluating and Documenting Traditiona'
Cultural Properties

#41 Guidelines for Evaluating and Registering Cemeteries
and Burial Places -

#43 Defining Boundaries for National Register Properties

To obrain copies and or updated versions of the above documents,
please address your request to the relevant agencies listed below.

Advisory Council On Historic Preservation
1100 Pennsylvania Avenue, NW, Suite 809
‘Washington, DC 20004

National Register of Historic Places
National Park Serviex

U.S. Dept. of Interior

P.O. Box 37127

‘Washington, DC 20013-7127

Archacological Assistance Division
National Park Service

. U.S. Depr. of Interior

P.O. Bax 37127
‘Washington, DC 20013-7127

New York State Office of Parks, Recreation and Histaric
Preservation

Historic Preservation Field Services Bureau

Pcebles Island

P.O.Box 189

Waterford, NY 12188-0189

Phone 518-237-8643

New York State Muscum
Anthropological Survey
Cultural Education Center
Empire State Plaza
Albany, NY 12230

New York State Department of Environmental Conservation

50 Wolf Road
Albany NY 12233
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Appendix B
NYAC BURIAL RESOLUTION
15 September 1972

Whereas, the Native Americans of New York Statc regard the
disturbance of their burials in the ground as disrespectful to their

ded; and

Whereas, the New York Atchacological Council, the
tepresentatives of the majority of the professional archaeologists
working in New York State recognizes that the same legal and

cthical treatment should be accorded all human burials irrespective

of racial or ethnic origins; and

Whereas, NYAC recognizes that despite our position the
disturbance of burials by others is and will bea reality; therefore,

Resolved, :
1) That the New York Archacological Council urges a

moratorium on planned burial excavation of Indian skeletons in
New York State until such time as public opinion regards the
recovery of skeletal data as 2 scientific endeavor irrespective of
racial or cthnic identity,

2) Thar we oppose the excavadion of burials for teaching
purposes as pedagogically unnecessary and scientifically destructive,

3) That we agree in the furure to reburial of Indian skeletons
in 2 manner and at a time prescribed by the Native Americans
whenever burials arc chance encounters during archacological
excavations or other carth moving acuvities,

4) That we request the opportunity to study these skeletons for
their scientific and historic significance before reburial, and

5) That when a burial ground is being disturbed by untrained
individuals, a committee of local Native Americans and
archacologists should joindy plan the salvage of information and
the preservation of remains.

Appendix C '

NYAC CODE OF ETHICS AND PRACTICE

Archacology is a profession, and the privilege of professional
practice requires professional morality and professional
responsibility, as well as professional competence, on the part of

cach practitioner.

A. The Archaeologist's Responsibility to the Public:

(1) An archaeologist shall:
2. recognize 3 commitment to present archacology
and its rescarch results to the public in 2 responsible
manner; )
b. actively support conservation of the archacological
resource base;
¢. be sensitive to, and respect the legitimate coneerns
of, groups whose culture histories are the subjects of
archacological investigations;
d. avoid and discourage exaggerated, misleading, or
unwarranted statements about archacological marters
that might induce others to engage in unethical or -

illegal activitys
¢. support and comply with the terms of the
UNESCO Convention on the means of prohibiting

and preventing the illicit import, export, and transfer

of ownership of cultural properry.

(2) An archaeologist shall not

a. cngage in any illegal of-uncthical conduct.

involving archacological matters or knowingly
permit the use of her/his name in support of any
illegal or unethical activity involving archacological
matters; . .

b. give a professional opinion, make a public report,
or give legal testimony involving archaeological
martters without being as thoroughly informed as
might reasonably be expected;

c engage in conduct involving dishonesty, fraud,
deceit, or misrepresentation about archaeological
marters;

d. undertake any research - that affects the
archacological resource base for which she/he is not

qualified.

B. ﬁe Archaeologist’s Responsibility to l'iulHis Colleagues:
(1) An archacologist shall: '

2. give appropriate credit for work done by others;

b. keep informed and knowledgeable about
developments in her/his. field or ficlds of
specializadion; S

c. accurately, and without undue delay, prepare and
propely disseminate a description of rescarch done
and its resuls; 8 -

d. communicate and cooperate’ with colleagues
having common professional interests;

. e. give due respect to colleagues’ interest in, and right

to, inform about, sites, areas, collections, or data
where there is 3 murual active or potentially active
research concem;: -

f. know and.comply with: all laws.applicable to
her/his archaeological research, as well as with any

relevant procedures promulgated by duly constituted

professional organizations; .
g. report knowledge of violations of this Code to

proper authorities.

(2) An archacologist shall not: .

a. falsely or maliciously attempt to injure the
reputation of another archacologist;

b. - commit - plagiarism in .oral or . written
commuinication; o

c. undertake research’ that affects the archacological

resource base unless reasonably. prompt, appropriate
analysis and reporting can be expected; -

d. refuse a reasonable- request- from a qualified
colleague for rescarch data.

C. The Archaeologist's Responuibility to Employers and Clienus:
(1) An archacologist shall:.

1%
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a. tespect the interests of het/his employer or cliene,

.so far as is consistent with the public welfare and this
Code of Standards;

b. refuse to comply with any request or demand of an
employer or client which conflicts with the Code or
Standards;

c. recommend to cmployers or clients the
employment of other archacological or other expert
consulcants upon encountered archaeological

problems beyond her/his competence;

d. exercise reasonable care to prevent her/his-
employees, collcagues, associates and others whose

services are utilized by her/him from revealing or

using confidential informacion. Confidential

information means information of a2 non-

archacological nature gained in the course of
employment which the employer or client has

requested be held inviolace, or the disclosure of which

would be embarrassing or would be likely to be

detrimental to the employer or client. Information

ceases to be confidential when the employer or.client

so indicates or when such information becomes

publicly known.

(2) An archacologist shall not:
a. reveal confidential information, unless required by

law;
b. use confideatial information to the disadvantage of

the clicat or employer; ot

¢. use confidential information for che advanrage of
herselfihimself or a third person, urless the chen

consents aftes Al disclosure:

d. aczept compensatior: or anything of value for
recommending the employment of anocher
srchacologist or other person. unless such
compensatior or thing of value is fuliy disclosed to
the poteatial employer cr client;

¢. recommend or particigate in any rescarch which
does not cormpiv with the fequirements of the SOPA
Standards of Research Periormance

Appendix D
GLOSSARY

Adverse impact: A damaging change to the quality of the culrural
resource’s significant characteristics. An adverse impact will result

in the loss of important information.

Archaeological resources: Tne subsurface remains of buildings.
fireplaces, storage pits, habitation areas, and other features of past
human activity. Investigating archaeological resources requires the
use of a specialized set of rechniques and methods for extracting the
maximum informadon from the ground. Archaeological resources

can be cither prehistoric or historic in origin.
Archacological sites: One type of cultural resource. unique in that

they are the only way to learn about people who kept no written
records. They also can be used o confirm, correcs, and expand
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upon the written records left by our ancestors.

Aschaeology: A set of methods and techniques designed to recover
important information about the life-ways of past peoples and
cultures from the remains they left in the ground. ‘

Artifact: See Matenial remains.
Collection: Any material remains that are excavaced or removed
during a survey, excavation or other scudy of a prehistoric or
historic resource, and associated records thac are prepared or
assembled in connection with the survey, excavation, or other study.

Culrural resources: The collective evidence of the past acxivitics
and accomplishments of people. They includc buildings, objects,
feacures, locations, and structures with scientific, historic, and

cultural value.

Extant resources: Buildings or struccures which are still standing
in much the same form as when they were first constructed.
Historic houses, bridges, and farmsteads are examples.

Fearure: Intact evidence of culcural activicy, typically in the form of
hearzhs. pits, cistzrns, privies, wells, postmolds, or other
intentional, permanent alterations of the ground surface.

Histaric property: Any building, structure, objecr, district, place,
s:te, o7 area significanc in che history, architecrure, archacology, or
cfture of the Staze of New York, its communities, or the Nacion.

Impacs: Any change. whether good or bad, in the quality of a
cultuzal resourse’s significant historic, architectural, or

arzhazaicgical characzeristics,

Impac: mitigation: A course of action-which lessens the harm that
w:li te infliczed upon a cultural resourcs. It may include work
restzistions. repairn, restoration, documentation, the installation of
a prozeztive covering, or the plansed removal of a resource. In the
case of arzhacological sites, the latter cypically involves full-scale

€x2avinaas.
Matesial remains: Objects, specimens and other physical evidence

that 27¢ excavatzd or removed in connection with efforts co locace,
eva.uate. document, study, presesve or recover a prehistoric or

kistoric resourss.

National Register of Historic Places: The nation’s official list of
historic. architectural, archacological, and cultural resources
worthy of preservation. The Register conains individual sites and
historic districzs of national, state, or local significance. The
Register is maintined by the United States Department of the

Intesior.

NYAC: New York Archaeological Council, a noc-for-profic
association of professional archacologists with an interest in New

York State archaeology.
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Prehistoric/historic resources: Prehistoric resources date to the
time before wrinten records for a specific ares, while historic
resources are those dating to the time of writzen records. In North
‘America, the time of written records began about A.D. 1500 with
the arrival of European explorers. However. some parcs of the
counay were not visited by oussiders undl much lacer.

Reviewer: Anyone who reads, camines, or studies the report for a
lead agency, municipaliry, citizen group, university, or similar
body in order to evaluate the cultural resource investigations
completed, the resulw, and the recommendations.

SHPO: State: Historic Preservation Officer, who is an appointed
official responsible for administering the National Historic
Preservation Act (NHPA) within a state government or
jurisdiction.

Significant property: A culrural resource that meets the criteria of
the Stte or National Register of Historic Places.
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UNANTICIPATED DISCOVERY PLAN

FOR CULTURAL RESOURCES AND HUMAN BURIALS




1.0 Introduction

In accordance with Stipulation No. 3, Cultural Resources, Clause 4, Southern Energy (Southern) is
presenting the following Unanticipated Discovery Plan for Cultural Resources and Human Burials (Plan)
that may be found during construction of Bowline Unit 3, Rockland County, New York. This Plan
describes procedures to ensure that any potentially significant archaeological resources discovered during
construction, including human remains, are dealt with in full compliance with applicable regulations.

More specifically, this Plan describes procedures to:

 Ensure that personnel working on this project are trained in basic archacological site

awareness, identification and related procedures

e Ensure that any potentially significant archaeological resources discovered during
construction, iﬁcluding human remains, are dealt with in full compliance with applicable
regulations. The Plan is intended to be consistent with federal regulations at 36 CFR
800.11, Protection of Historic and Cultural Properties. There are no specific State of
New York regulations or procedures applicable to this Plan. In New York State, accepted
practice involves immediate notification of appropriate officials, and development of
discovery-specific procedures in consultation with the New York State Office of Parks,
Recreation and Historic Preservation (OPRHP), State and local police, and medical

officials.

 Ensure that procedures and lines of communication with the appropriate government
officials are clearly established prior to the start of construction. In this manner, any
discoveries can be addressed in a timely manner with minimal impact to construction

schedules as well as cultural resources.




2.0 Training

Basic training is required for field inspectors and construction contractors to recognize potential
discoveries of historic properties or human remains. Field inspectors and construction contractors must
have a basic understanding of, and sensitivity to, the possibility of discovering cultural and historic
resources and human remains. Specialists or archaeologists will be called upon when required following

any unanticipated discoveries during construction, as described in this Plan.

The purpose of the basic training is to provide the basis for cultural resource compliance and to provide
an overview of the general cultural history of the region. Basic training emphasizes the procedures to be
followed, as outlined in this Plan, regarding the actions to be taken, and notifications, required, in the
event of a significant unanticipated discovery of an historic property or human remains. Following
training, both field inspectors and construction contractors are expected to be aware of the kinds of

archaeological resources that may be encountered during construction.

Basic cultural resources training will be part of the overall environmental briefing that will be presented
to field inspectors and construction contractors prior to the start of construction. Basic cultural resources
training is designed to ensure that field inspectors and construction contractors understand the extent of
the archacological survey and field investigations that have been performed for this project. Training will
present the distinction between previously identified discoveries and what would constitute an

unanticipated discovery.

Trainees will be instructed to be conscious of cultural resource indicators during construction, such as
recognizable quantities of bone, unusual stone or ash deposits, evidence of spoil piles, or trench or
foundation walls. The inspectors and construction contractors will be instructed to follow the specific
procedures outlined in this Plan, in the event that potentially significant cultural resources or human

remains are discovered during construction.




3.0 Procedures for Unanticipated Discoveries

All construction personnel working at Bowline Unit 3 and associated Interconnections will be instructed
to initial the following procedures in the event that unanticipated historic properties or human remains are

encountered during construction.
Unanticipated discoveries that trigger initiation of the following procedures include;

* Any recognizable potentially significant concentrations of artifacts or evidence of human

occupation; and
¢ Any evidence of human remains.

Part of the construction personnel’s routine duties will involve examination of trenches, building
excavations and/or spoil piles for evidence of artifacts or human remains. The following procedures will

be initiated in the event of discovering unanticipated historical properties or human remains.

3.1 Unanticipated Cultural Resources

Construction contractor personnel involved in unanticipated discoveries of historic properties
immediately must suspend activities that could affect the integrity of the discovery and must notify the
Construction Manager. The Construction Manager, in turn, must notify Southern personnel. Notification

includes information about the specific location of the construction area and the nature of the discovery.

Southern personnel involved in unanticipated discoveries of historic properties immediately must direct
construction contractors to suspend activities that could affect the integrity of the discovery and must
notify the Construction Manager. Notification includes information about the specific location and

construction area, and the nature of the discovery.

If any artifacts or historic property remains are discovered in an area that was not previously cleared for
construction during pre-construction Phase 1 investigations, then the Environmental Inspector will inform
the construction contractor’s Construction Manager and Manager of Environmental Resources. A
certified archaeologist will be called to review the discovery. Any personnel with information on the
discovery will discuss the location and nature of the discovery with the archaeologist. Visual barriers will

be installed around the discovery area to protect if from disturbance until a decision is made.




If an archaeologist is not immediately available, and further work in the discovery is not imminent, then

photographs or drawings of the discovery may be mailed, delivered or transmitted by facsimile to the
archaeologist for review. Based on the information provided, the archacologist will determine if a visit to
the area is required. If a visit is required, the archaeologist will be expected to be there within 24 hours

after notification.

If on-site archaeological investigations are required, Southern’s Environmental Inspector will notify the
construction contractor’s Construction Manager. No work that could affect the discovery will be

performed until the archaeologist reviews the discovery.

The archaeologist will determine, based on the artifacts or historic property remains discovered, and
based on the cultural sensitivity of the area in general, whether the discovery is potentially significant, and
whether it requires immediate notification to the OPRHP, and other agencies or parties by telephone. If
immediate notification is not required, or if other written information is required, data regarding the
discovery will be transmitted By facsimile or sent by express mail, or similar expedited delivery, to these

parties.

The archaeologist will consult and coordinate with the OPRHP, and other parties to propose procedures
for treating and handling the discovery, and to clear the discovery area while minimizing impacts to the

construction schedule, to the extent possible.

Suspended construction activities in the discovery area may not proceed until approval has been obtained
from the OPRHP, and other involved agencies and parties as appropriate, following completion of the
agreed discovery-specific procedures. The concurrence of Southern’s Manager of Environmental
Resources and his notification of the construction contractor’s Construction Manager, in writing, is

required to re-start suspended construction activities.




3.2 Human Remains

If any historic or prehistoric human remains are discovered, they will probably be discovered in

excavations, below areas reached by any pre-construction archaeological investigations.

3.2.1 Guidance and Consultations

Treatment of historic or prehistoric human remains encountered during construction will be guided by:

e The policy statement adopted by the Advisory Council on Historic Preservation

(Advisory Council),
® The Native American Graves Protection and Repatriation Act NAGPRA), and

* Appendix B (1972 New York Archaeological Council Burial Resolution) of the Standard
Jor the Cultural Resource Investigations and the Curation of Archaeological Collections

in New York State.
Consultations should be undertaken with:
e The OPRHP,
e The New York State Police
¢ Local police and officials, and
* Interested parties, including Native American groups identified by the OPRHP.

The Advisory Council policy recommends that, to the extent allowed, by law, treatment of human

remains should adhere to the following principles:

* Human remains and grave goods (i.e., material intentionally interred with a human

burial) should not be disinterred unless required in advance of some kind of disturbance,

such as construction;

 Disinterment, when necessary, should be done carefully, respectfully, completely, by

archaeologists, in accordance with proper archaeological methods;

e In general, human remains and grave goods should be reburied in consultation with the

descendants of the dead;




*  Prior to reburial, minimal, non-destructive studies of the human remains and grave goods

should be performed, and pre-approved by the descendents; and
e Studies and reburial should occur according to a definite, agreed-upon schedule.

3.2.2 Discovery, Suspension of Work, Notifications, and Procedures

If human remains are discovered by any personnel on the construction site, all construction work in the
immediate vicinity that could affect the integrity of the discovery will be suspended. Southern’s
Environmental Inspector and the construction contractor’s Construction Manager will be informed

immediately, and notified of the exact location of the remains, as well as the time of discovery.

Southern’s  Environmental Inspector will be responsible for informing Southern’s Manager of
Environmental Resources, who will be responsible for retaining the services of a qualified and certified
archaeologist. Southern’s Manager of Environmental Resources will be responsible for notifying the
appropriate government agency officials and other parties listed in this Plan, within 24 hours of the

discovery.

Human remains may be excavated, if approved, in consultation with the OPRHP, the New York State
Police, local police, Native Americans and other involved agencies and parties as appropriate,
Excavation of the human remains will be pursuant to any agreement between Southern and the involved

parties that specifies the excavation methods to be used and the data to be recovered.

Any discoveries made on weekends will be protected until all of the appropriate parties have been

contacted.

Prior to construction, Southern will make an effort to identify all affiliated Native American tribes with
the assistance of qualified archaeologists and anthropologists. This will involve literature searches and

consultation with the OPRHP.

As directed by the New York State Police, Southern will have the primary responsibility for contacting

the appropriate medical officials and next-of-kin for recent human remain discoveries.

Care will be exercised to excavate, transport, and store any human remains in a manner that respects and

protects the sacred significance of the remains.

Suspended construction activities in the discovery area may not proceed until approval has been obtained

from the OPRHP and other involved agencies and parties as appropriate, following completion of the




agreed discovery-specific procedures. The concurrence of Southern’s Manager of Environmental

Resources and his notification of the construction contractor’s Construction Manager, in writing, is

required to re-start suspended construction activities.

3.2.3 Agency Notification Telephone Numbers and Addresses

If human remains are discovered, the OPRHP and the New York State Police will be notified within 24
hours. These agencies will be notified at the telephone numbers listed below. If notifications are made
during weekends, or at other times when telephones may not be monitored, information will be
transmitted via facsimile, if available, to the listed numbers. Other written information may be sent to the

listed addresses by express mail or a similar method of expedited delivery.

New York State Historic Preservation Office
Peebles Island

P.O. Box 189

Waterford, NY 121188

(518) 237-8643

New York State Police
Troop F Headquarters
Crystal Run Road
Middletown, NY 10940-9755
(914) 344-5300
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1.0 INTRODUCTION

TRC Environmental (TRC) performed a noise assessment of the proposed Bowline Unit 3 power
plant (Project). The assessment consisted of two parts; an ambient noise monitoring program in the
vicinity of the Project Site in order to characterize the existing noise environment; and a noise
impact evaluation of the Project. The background ambient noise monitoring programs were
conducted during the summer (June 1999) and winter (November 1999) periods. The noise impact
evaluation consisted of performing computer noise modeling of the major noise producing
equipment and performing an impact assessment using the modified Composite Noise Rating (CNR)
Method as required by the NYSDPS.

2.0 GENERAL INFORMATION ON NOISE

Noise is defined as unwanted sound resulting from vibrations in the air. Excessive noise can cause
annoyance and adverse health effects. Annoyance can include sleep disturbance and Speech

interference. It can also distract attention and make activities more difficult to perform (EPA, 1978).

The range of pressures that cause the vibrations that create noise is large. Noise is therefore
measured on a logarithmic scale, expressed in decibels (dB). Noise is typically measured on the A-
weighted scale (ABA). The A-weighting scale was developed and has been shown to provide a good
correlation with the human response to sound and is the most widely used descriptor for community

noise assessments. (Harris, 1991).
Common descriptors of noise include the L., Lyy and L,,. These descriptors are defined below.

L, The equivalent noise level over a specified period of time (i.e. 1-
hour). It is a single value of sound which includes all of the varying

sound energy in a given duration.

Statistical Sound Levels The A-weighted Ly, and L,, sound level exceeded a certain
percentage of the time. The Lo, is the sound level exceeded 90
percent of the time and is often considered the background or residual

noise level. The L), is the sound level exceeded 10 percent of the
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time and is a measurement of intrusive sounds, such as aircraft
overflight.

2.1  Applicable Standards/Criteria
Noise Standards

The Rockland County Department of Health has a noise standard (Article IX) which 1is, in
accordance with Chapter 167-13 of the Haverstraw Zoning code, applicable to the proposed project.
The standard limits continuous noise produced by a source to no greater than 65 dBA during the day
(7 am to 10 pm) and 55 dBA at night (10 pm to 7 am) as measured at the point that the sound enters
Class A Land (which includes residential uses). Article IX expressly exempts noise produced on

construction sites between the hours of 6:00 a.m. and 10:00 p.m. from these noise restrictions.
There are no State of Federal noise standards-applicable to this project.
NYSDPS Criteria

The NYSDPS utilizes a noise impact assessment method known as the modified CNR method in
order to determine the potential for noise impact from a proposed electric generating facility. The
modified CNR method is a rating method that is used to predict the response of a community to a
noise source. This methodology, which has been used extensively in New York State, takes into
account many factors including the expected sound levels from the plant, the character of the
expected noise (e.g., tonal, impulsive, intermittent), duration, time of day, time of year, and
subjective factors such as community attitude and history of previous exposure. The resulting rating
is used to determine the expected community response. The NYSDPS has historically accepted a
rating of "D", corresponding to a response of "'sporadic complaints”, although is currently requesting
for new projects that a more stringent rating of "C", corresponding to "no reaction although noise

is noticeable" be achieved.

This rating method utilizes the measured residual octave band levels measured during the summer
and winter noise monitoring programs. In order to remain conservative in the analysis, the Ly,
octave band levels measured during the late night hours, when ambient noise sources are typically

lowest, were used.
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3.0 BACKGROUND NOISE MONITORING PROGRAM

The area in the vicinity of the Project consists of residential, recreational, commercial and industrial
land uses. The nearest residential areas include Mackey Court to the west and McKenzie Avenue
to the south. The Haverstraw Marina is located to the north. The Hudson River borders the site to
the east. The nearest church/school was identified as the Saint Peter’s School and Church, located

southwest of the Project Site. A site area map 1s presented as Figure 1.

3.1  Methodology

The noise monitoring programs were conducted on June 21-22, 1999 and November 29-30, 1999.
Both programs consisted of a continuous and simultaneous 24-hour survey at the nearest three
residential monitoring locations and the nearest identified school/church location. Short-term (15-

minute) monitoring was also conducted at the Haverstraw Marina for a total of five receptors. Short-

—term monitoring was also conducted at the four continuous monitoring locations in order to

supplement the continuous data and in order to make observations of the local noise sources.

Continuous monitoring was conducted utilizing Bruel & Kjaer 2236 precision integrating sound
level meters with integral data loggers. The meters meet ANSIS1.4-1983 requirements for precision
Type 1 sound level meters. The meters were calibrated before and after each survey period using
a Bruel & Kjaer Model 4231 sound level calibrator. The microphones were fitted with windscreens

to reduce wind generated noise and mounted at a height of approximately five feet above the ground.

The continuous instruments were programmed to measure and log the equivalent sound level (L),
and the statistical sound levels exceeded 10 and 90 percent of the time (L, and Lyy). These levels
were measured and logged every 10 minutes over the duration of the 24 hour daytime and nighttime
survey period. At the end of the period, the data were downloaded to computer for storage and

analysis. Graphs of the data were produced for presentation.

Ly, octave band measurements were also performed during the day and late at night in order to
determine the tonal characteristics of the residual or background noise levels. These data were
obtained with B&K Model 2260 and Rion NA-29E precision integrating sound level meters and
octave band analyzers with integral data loggers. These meters also meet ANSI S1.4-1983

requirements for precision Type 1 sound level meters.
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In addition to noise level measurements, the contributing noise sources were identified and recorded,
along with the prevailing meteorological conditions. Wind speed and direction were obtained via
a Dwyer hand held wind meter and a compass and/or determined by examining a topographic map
of the area, respectively. Temperature was measured with a thermistor. Sky conditions were

observed and recorded at each location.
3.2  Noise Monitoring Locations
The monitoring locations chosen represent the nearest noise sensitive receptors (e.g., residences,

schools, churches) to the proposed project in the four compass directions surrounding the proposed

project. There are no receptors to the east of the project. Provided below is a list of the monitoring

locations.

L Mackey Court

o Nearest Residential South of the Plant
° Jefferson Street

] Saint Peter’s School and Church

o Haverstraw Marina

Other schools are located in the area, but the Saint Peter’s school was identified as the nearest to the

Project.
3.3  Noise Monitoring Results

3.3.1 Continuous Data
Meteorological conditions during the summer monitoring program consisted of clear skies, near
calm winds, and temperatures ranging from 55° to 80° F. During the winter program, skies were
clear to partly cloudy with daytime temperatures of 45° to 50° F and northwest winds of 5 to 10 miles

per hour (mph). Nighttime temperatures were approximately 30° F with light (less than 5 mph) to
near calm winds.
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Noise sources during both programs consisted of the existing Bowline plant, natural sounds (birds,

rustling leaves, human activity), local traffic and aircraft. A summary of the observed noise sources

at each location, in order of significance, is presented in Table 1 below.

TABLE 1

OBSERVED NOISE SOURCES

1 - Mackey Court

Bowline plant, natural sounds,

aircraft, local traffic

Natural sounds, Bowline plant

2 - McKenzie Avenue

Bowline plant, natural sounds,
local traffic, train

Stereo in nearby house, Bowline plant

3 - Jefferson Street

Bowline plant, local traffic,

aircraft, natural sounds

Bowline, plant natural sounds

4 - St. Peter’s Church/School

Natural sounds, local traffic,

Bowline plant

Natural sounds, Bowline plant, local
traffic

5 - Haverstraw Marina

Natural sounds, atrcraft, local
traffic

Industrial source north of site

1 - Mackey Court

Bowline plant, local traffic,

aircraft, natural sounds

Bowline plant, train

2 - McKenzie Avenue

Landscaping equipment, Bowline
plant, aircraft

Bowline plant

3 . Jefferson Street

Bowline piant, local traffic, natural
sounds

Bowline plant, aircraft, natural sounds

4 - St. Peter’s Church/School

Natural sounds, Bowline plant,
local traffic,

Bowline plant

5 - Haverstraw Marina

River tide, industrial source north
of site, natural sounds

Bowline plant
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‘ A summary of the continuous Lg, monitoring data from both programs is presented graphically in
Figures 2 through 5. Additional data plots, depicting all the continuous monitoring data for each
location and each season are presented in Appendix A as Figures A-1 through A-8. The Ly, noise
level, which is the level exceeded 90 percent of the measurement time, is considered to characterize
the residual noise level. The residual noise level is defined to be the sound level that would be
present in the absence of intrusive sources, such as barking dogs, intermittent traffic and aircraft
overflights. A review of the data in this table reveals that noise levels were slightly lower during the
winter, due to less prevalent natural sounds. In general, however, no significant differences were
noted between the summer and winter periods. The sharp peak in the winter L,, level at McKenzie

Avenue is due to landscaping activities.
3.3.2 Short-Term Data

As noted previously, the continuous data collection was supplemented with co-located, short-term
(15-minute) nmeasurements. In addition, short-term measurements were also conducted at the
Haverstraw Marina. The results of the short-term monitoring for both programs at all locations are
presented in Tables 2 and 3 below.

TABLE 2
SHORT-TERM DAYTIME NOISE LEVEL DATA

T Dayti G S
1 - Mackey Court June 21/ 1555-1608 56/52 48/46 56/53
2 - McKenzie Avenue June 21/ 1640-1655 52/65 50/55 54/69
3 - Jefferson Street June 22 /1257-1310 51/58 47/53 55/60
4 - St. Peter’s Church/School June 22 /1321-1334 46/55 44/49 48/57
5 - Haverstraw Marina June 21/ 1524-1536 47/51 39/48 49/53

® ;
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TABLE 3

SHORT-TERM NIGHTTIME NOISE LEVEL DATA

‘Monitoring:Period:

1 - Mackey Court June 22/ 0453-0506 54/48 48/46 57/49
2- McKenzie Avenue June 22 / 0350-0403 52/50 51/48 53/51
3 - Jefferson Street June 22 / 0408-0421 52/52 50/48 52/53
4 - St. Peter’s Church/School June 22 / 0430-0443 49/44 47/41 51/46
5 - Haverstraw Marina June 22 /0327-0340 48/44 46/40 50/47

The short term data collected late at night at the continuous locations, which were measured to

supplement the 24-hour data, are in good agreement with the graphical data presented in Figures 2

through 5.

The noise monitoring programs were conducted primarily to establish the existing residual (Ly,) late
night noise levels at each location for use in the noise impact assessment. Provided in Table 4 below

is a summary of the residual late night noise levels, which were developed based upon both the

continuous and short term monitoring data presented.

TABLE 4

L

Has oo

RESIDUAL LATE NIGHT NOISE LEVELS (dBA)
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McKenzie Avenue 50 48
Jefferson Street 49 48
St. Peter’s School 42 41
Marina 43 40
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3.3.2 Octave Band Data

L, octave band data measurements were performed at each location during the day and late at night
for each program. Further, in order to determine the presence of possible existing pure tone noises,
1/3 octave band measurements were conducted during the winter program. Because intrusive sounds
are at a minimum late at night, the nighttime data should be considered more representative of the
tonal nature of the background noise. These data are presented graphically in Appendix A as Figures
A-9 through A-23. The collected data did not reveal any distinct pure tone noises.

40 ACOUSTIC DESIGN GOALS

As discussed previously, the NYSDPS requires that the sound emitted by operation of the proposed
plant must, when evaluated through the modified CNR method, result in a ranking of "C" or better
at any residential receptors. This rating method utilizes the measured residual octave band levels
measured during the summer and winter noise monitoring programs, which were presented in Table
4. In order to remain conservative in the analysis, the L,, octave band levels measured during the

late night hours, when ambient noise sources are typically lowest, were used.

The design goals for the Project will differ at each location, and will be a function of the various
correction factors required in the modified CNR method. In order to determine the design goals, it
was necessary to first calculate the correction factors, and then determine the initial ranking which

would be required in order that the final rank result in a rating of "C".

Further, however, the project must also comply with the Rockland County Noise Standard. This
standard limits project noise levels from operation to no greater than 55 dBA at night at any
residential lot line. The most stringent of the two are the design goals are presented in Table 5

below.
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TABLE 5
ACOUSTIC DESIGN GOALS (dBA)
Mackey Court 50
McKenzie Avenue 50
Jefferson Street 50
Saint Peter’s School and Church 50
Haverstraw Marina 46

5.0 CALCULATED IMPACTS AND MITIGATION

Construction and operation of the Project will result in the generation of noise. The potential impact
of these noise emissions is a function of the magnitude of the generated noise and the existing
residual noise levels. As noteareviously, the late night residual noise levels were used in the
impact analysis in order to remain conservative. The modified CNR method was used to estimate

these potential impacts.

The noise modeling analysis revealed that mitigatioﬁ measures will be required in order to achieve
the design goal. Incorporating these mitigation measures will reduce operational noise levels such

that no significant noise impacts are expected to occur.

Construction noise will generate short-term, temporary increases in ambient noise levels but, because
of the temporary nature, will not result in significant impacts.

5.1  Operational Noise
The NOISECALC computer model, developed by the New York State Department of Public Service,
was used to predict noise levels expected from op'eration of the Project. The model was developed

for predicting noise levels from power plants. NOISECALC is a Hemispherical Free Field (HFF)

noise prediction model.
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The Project will consist of three GE Frame 7FA gas-fired combustion turbines, a steam turbine,
boiler feedwater pumps, and air compressors all housed within a turbine building. Transformers, the
turbine air inlets three heat recovery steam generators (HRSG), the exhaust stacks and a cooling
tower will be located outdoors. Estimated octave band noise level data for the combustion turbines
and HRSGs were obtained from GE. Estimated octave band data for the cooling tower were
obtained from a potential vendor. Detailed data for the transformers, boiler feedwater pumps,
cooling tower circulation pumps and steam turbine were not available. For these components, data
were developed following industry accepted procedures found in Electric Power Plant
Environmental Noise Guide (1984). Estimated performance data for the equipment (MVA,

horsepower ratings) were some of the parameters considered in developing the noise data.

NOISECALC accepts a variety of attenuation factors under varying meteorological conditions. The
model was configured to accept hemispherical spreading and atmospheric absorption for this
analysis based on values from the Electric Power Plant Environmental Noise Guide (1984).
Standard conditions of 59° F and 70 percent relative humidity were assumed. Directivity effects for
noise from the stacks were also considered. No credit was taken for ground absorption. Modeling

receptors were chosen in the same locations as where background monitoring was performed.

The noise modeling was used as a design tool in order to determine the degree of silencing required
on individual noise sources. Thus, several modeling runs were made, with noise control added as
required, until the required design goals were achieved. As previously discussed, significant noise

mitigation measures were required in order to achieve these goals. These include the following:

Tuned HRSG stack silencers
Enclosures on the boiler feedwater pumps
Acoustically treated turbine building

Specially designed quieted main transformers

Specially designed low noise cooling tower

The results of the computer modeling, with the above mentioned noise mitigation measures, are
presented in Table 6. Also presented in this table are the design goals for the Project. A review of
the data in this table reveals that the calculated noise levels from facility operation will be within the

design goals and will further be well below the Rockland County noise standard. The additional
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. analysis performed indicates that these levels will also achieve a modified CNR rating of "C" or

better. Therefore, no significant noise impacts are anticipated.

TABLE 6
CALCULATED FACILITY OPERATIONAL NOISE LEVELS COMPARED TO
DESIGN GOALS (dBA)
""" Receptor Location- Acoustic Design Goal ‘| * * Calculated Facility Level - i

Mackey Court 50 49
McKenzie Avenue 50 50
Jefferson Street 50 47

Saint Peter’s School and Church 50 47
Haverstraw Marina 46 45

Detailed supporting data for the operational noise modeling analysis are provided in Appendix B.
‘ 5.2  Construction.Noise

The construction process for power plant construction projects generally occurs in the following

phases:

] Initial Grading and Excavation,

] Concrete Pouring

° Building Assembly

] Siding and machinery installation
o Exterior finish and cleanup

Construction equipment utilized will differ from phase to phase. In general, heavy equipment
(bulldozers, dump trucks, cement mixers) will be used during excavation and concrete pouring

activities.

Estimated octave band noise levels for the expected construction equipment were incorporated into
the NOISECALC computer model. Modeling, using the same assumptions and receptors as was

performed for the operational noise assessment, was then performed at the same receptor locations.
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As is typically done for construction noise analyses, average noise levels were calculated for each

construction phase. This was performed by incorporating the usage factor, which is a factor of the

average time a piece of construction equipment is expected to be in use for any given construction

phase (Barnes, 1977).

The calculated construction noise levels were then compared to the existing daytime L., noise levels.
The L., level, which represents a measure of the average of all the noise present, was used rather than
the Lo, because the Lg, only represents the baseline noise levels, whereas construction noise is a
combination of varying noises, more closely represented by the L. Further, because continuous
data are available for four of the locations, a range of existing Leq levels were evaluated, rather than

a single average. The calculated average construction noise levels are compared to the existing L.,

noise levels in Table 7 below.

TABLE 7

COMPARISON OF CALCULATED AVERAGE CONSTRUCTION PHASE NOISE

LEVELS TO EXISTING DAYTIME L;, NOISE LEVELS (dBA)

Initial Grading 1600 60/50-55 56/53-57 55/50-55 55/50-55 57/50
and Excavation

Concrete 1800 58/50-55 55/53-57 54/50-55 54/50-55 55/50
Pouring

Building 2800 53/50-55 50/53-57 49/50-55 49/50-55 51/50
Assembly.

Siding and 2300 55/50-55 52/53-57 51/50-55 51/50-55 52/50
Machinery

Installation

Exterior Finish 2700 55/50-55 52/53-57 51/50-55 51/50-55 52/50
and Cleanup
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A teview of the data presented in this table reveals that, in general, the calculated average
construction noise levels will be fairly similar to the existing daytime L, levels. While construction
noise will be audible, the varying nature of construction, combined with its short-term nature, should
minimize any noise impacts. As such, other than requiring the use of functional exhaust mufflers

on all diesel powered construction equipment, no mitigation measures are proposed.
Detailed supporting data for the operational noise modeling analysis are provided in Appendix C.
5.3  Cumulative Effects

The NYSDPS is requiring for this project that the cumulative effect of noise generated by other
proposed major electric generating facilities be evaluated. The nearest proposed projects, which
include the Bethlehem, Torne Valley, Ramapo and Athens projects, are well over five miles away.

As such, no cumulative noise impacts due to these proposed projects are expected.

6.0 COMPLIANCE WITH APPLICABLE STANDARDS AND CRITERIA

6.1 Rockland County Noise Standard

Computer modeling of the major facility sources has revealed that the facility can be designed such
that operational noise levels at any residence will not exceed 50 dBA. As such facility noise levels
will be well below the Rockland County Noise standard.

6.2 NYSDPS Modified CNR Analysis

Operational Noise

The Project noise levels were input to the modified CNR analysis as required by the NYSDPS. The
results of that analysis, provided in Appendix D, has revealed that the facility can be designed such

that the resulting CNR rating at any residential area will be "C" or less, in compliance with the
NYSDPS requirement.
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Construction Noise

Calculated construction noise levels, by phase, were also incorporated into the modified CNR

analysis. The results of that analysis are also provided in Appendix D. The resulting analysis

demonstrated that, for the majority of phases, CNR impacts of "C" or less will occur. Calculated

impacts of "D" were found for a few receptors during the initial grading and excavation phase.

6.3  Assessment of Potential Impacts In Accordance with Stipulation 6.2.h

] Hearing Damage -

° Sleep Interference -

Hearing damage will not occur as a result of this Project. Noise
levels of 70 dBA or lower are recommended in order to prevent
hearing damage (EPA, 1974). Facility noise levels at any sensitive
receptors will be well below 70 dBA.

Studies have shown that there are no subjective effects on sleep at
noise levels of 60 dBA when the number of noise events are below
eight. A noise event is considered to be a sudden occurrence of a
noise level of a given magnitude. Further, sound levels of 45 dBA
should not occur more than 10 to 15 times per night in order to avoid
sleep interference (Berglund, 1995). Facility operation should not

result in sleep interference for the following reasons:

- facility sound levels are steady in nature
- facility noise levels will be well below 40 dBA indoors

- normal facility operations will not result in "noise events"

] Indoor and Outdoor Speech Interference

Relaxed conversation occurs with a voice level of 54-56 dBA at a
distance of one meter. When background noise is equal to the speech
level, sentence intelligibility is at 95 percent (Berglund, 1995).
Ninety five percent sentence intelligibility usually permits reliable
communication because of the redundancy in normal conversation
(EPA, 1974). Facility noise levels will be well below the relaxed

Wiprojects\Bowline PointNOISE_RPT REV1.wpd ) 14




-

' . conversation level of 54-56 dBA. Sentence intelligibility will
therefore approach 100 percent, and speech interference, indoors or

outdoors, is not anticipated due to normal plant operation.
o Low Frequency Noise Annoyance

Low frequency noise levels will not be significant due to the nature
of combined cycle operation. The majority of low frequency noise
generated by the turbine will be effectively attenuated inside the
HRSG units.

o Community Complaint Potential

The modified CNR analysis was conducted for the purpose of
estimating community reaction to facility generated noise. This
resulting rating of "C" calculated for the facility results in an expected
. response of "no reaction". Therefore, no community annoyance 15

expected due to normal facility operation.
° Potential for Structural Damage Due to Vibration or Infrasound

Combustion turbines are well balanced and do not normally generate
ground bomne vibration. As noted above, because of the combined
cycle configuration, low frequency sound will be effectively
attenuated by the HRSG units, thereby eliminating the potential for

infrasound vibration.
7.0 POST CONSTRUCTION COMPLIANCE MONITORING

An ambient noise monitoring program is proposed to be performed within six months following
commercial startup to confirm that the calculated noise levels are achieved. Any deficiencies shall
be noted, and a schedule to correct them shall be developed. '
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Appendix A

Background Noise Monitoring Data




Figure 3

Measured Sound Levels
Location 2 - McKenzie Avenue

Winter and Summer 1999
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Figure 4

Measured Sound Levels
Location 3 - Jefferson Street

Winter and SummT 1999
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Figure 5

Measured Sound Levels
Location 4 - St. Peter's School

Winter and Summer 1999
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Appendix A

Background Noise Monitoring Data




Figure A-1
Location 1 - Mackey Court
June 21-22, 1999

Measured Sound Levels
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Figure A-2

Measured Sound Levels
Location 2 - McKenzie Avenue

June 21-22, 1999
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Figure A-3

Measured Sound Levels
Location 3 - Jefferson Street

June 21-22,. 1999
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Figure A-4

Measured Sound Levels
Location 4 - St. Peter's School

June 21-22, 1999
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Figure A-5

Measured Sound Levels
Location 1 - Mackey Court

November 29-30, 1999
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Figure A-6

Measured Sound Levels
Location 2 - McKenzie Avenue

November 29-30, 1999
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®
Figure A-7

Measured Sound Levels
Location 3 - Jefferson Street

November 29-30, 1999
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Figure A-8

Measured Sound Levels
Location 4 - St. Peter's School

1999

November 29-30,

T

i pfmi i

uy =] [T=]

=] o uy iy T

(vap) |eae7 punog

g

a

- d 211
¥ a2l
WY 261t

Ny 1L
Ny 2601

¥ v 066
Fwas
v zes
¥ w6t
T
b LR
T W 76
T woas
T oo
T W 268
L LRAES
T it
¥ iz
Tz
¥ wy zel
£ g ool
§ ne zin
¥ wd zg01
§ nd g6
e S SRR
¥ nd 258
T Wd 75
¥ ndoe
F d 2679
- Nd 75
ENd 215G
E Wd 75
E Wd 26
F Nd 21€
T nd 767
g 761t

Time of Day (June 21-22, 1999)

| — Leq —L10 =—L90 |




Sound Pressure Level (dB)

Figure A-9

Measured Octave Band Sound Pressure Levels

Location 1 - Mackey Court
June 21-22, 1999
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Figure A-10

Measured Octave Band Sound Pressure Levels

Location 2 - McKenzie Avenue
June 21-22, 1999
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Figure A-11

Measured Octave Band Sound Pressure Levels

Location 3 - Jefferson Street
June 21-22, 1999
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Figure A-12

Measured Octave Band Sound Pressure Levels

Location 4 - St. Peter's School
June 21-22, 1999
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Figure A-13

Measured Octave Band Sound Pressure Levels

Location 5 - Haverstraw Marina
June 21-22, 1999
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Figure A-14

Measured Octave Band Sound Pressure Levels

Location 1 - Mackey Court
November 29-30, 1999
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Figure A-15|

Measured Octave Band Sound Pressure Levels

Location 2 - McKenzie Avenue
November 29-30, 1999
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Figure A-16

Measured Octave Band Sound Pressure Levels

Location 3 - Jefferson Street
November 29-30, 1999
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Figure A-17

Measured Octave Band Sound Pressure Levels

Location 4 - St. Peters School
November 29-30, 1999
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Figure A-18

Measured Octave Band Sound Pressure Levels

Location 5 - Haverstréw Marina
November 29-30, 1999
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Figure A-19

Measured 1/3 Octave Band Levels
Location 1 - Mackey Court
November 29-30, 1999
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Figure A-20

Measured 1/3 Octave Band Levels

Location 2 - McKenzie Avenue
November 29-30, 1999
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Figure A-21

Measured 1/3 Octave Band Levels

Location 3 - Jefferson Street
November 29-30, 1999
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Figure A-22

Measured 1/3 Octave Band Levels

Location 4 - St. Peter's School
November 29-30, 1999
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Figure A-23°

Measured 1/3 Octave Band Levels

Location 5 - Haverstraw Marina
November 29-30, 1999
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Appendix B

Operational Noise Modeling Support Data




Figure B-1

All data are sound power levels (dB)

Source (per source uniess noted) Octave Band (Hz) Overall Ovenall
€3 128 p i) 500 1k 2k 4k 8k 18k PWL (dB) PWL (dBA)
HRSG Casing EX1] 107 103 1m ” 23 38 L) 76 118 103
Stack Exh (per stack) 113 13 12 110 103 25 a7 75 70 120 110
Control (15 dBA based on consultant’s filss) 5 -11 -20 -24 -20 -10 -3 [ [}
Final Stack Exit 108 102 92 86 3 ] “ k(] 70 118 2
Transformers (Gas Turbine) 108 108 103 103 97 92 87 80 75 112 103
Control ("Quieted design - $ dBA based on cons! -5 5 -5 -5 -5 5 -5 -5 -5
Final Tansformers (Gas Turbine) 101 103 8 ” 2 7 ” 78 70 107 28
Teansformers (Steam Turbine) 110 112 1a7 107 101 98 a1 84 7 118 107
Control ("Quieted design - 5 dBA based on consulta -5 -5 -5 5 -5 -5 -5 -5 5
Final Transformer (Stsam Turbine) 108 107 102 102 9% " 8 79 4 "t 102
T (Service T¢ 78 73 n [ 2 57 80 485 32 T4
{Boler Feodwater Pumps o7 [ o7 ] 100 o [3 (B ) 107 105
[Control (Enclosure - 22 ga steel w/ouvers) 4 -11 -15 -19 -21 -22 -23 24 -268
Finai Boiler Fesdwater Pumps " [ ] 82 80 79 ” 73 (4] 62 " 84
Turbine Alr Injet ” 1) 80 83 [} [1] 82 [ 1] 80 100 91
Circutation Pumps " " 11 ” 2] ” 9% . 11 3 108 104
Make-Up Water Pumps 2 95 9% [1} [1] [ 2 [1] a0 103 101
Turbine Building” (see braakdown below)
® Turbina Building Sources! Octave Band (Hz) Overall Overal)
n [1] 128 250 500 1000 2000 4000 3000 16000 PWL (d8) PWL (dBA)
Gas Turbine Casing (Tota! for 3) LAL ! 122 120 14 13 112 m 107 104 9 1228 17
Steam Turbine (one) 104 108 109 108 105 105 103 102 [1] 9 15 10
Condensate Pumps (Total for 2) B % 9 2] [] [ 98 o5 88 8 108 104
Sum of Net PWL. ne 122 120 JREL] 114 113 " 108 105 100 126 118
Composite Transmission Loss’ =¥ -8 -8 -13 -18 -21 22 -23 24 -268
Effective PWL of Turbine Bullding ns 14 "2 102 "% 92 LM 85 )] 74 119 101
North Wat) 105 104 102 7] 36 2 ™ 75 ] ] 109 o
East Wall m 110 108 ” 2 " as " n 70 18 7
South Wall 108 104 102 1 2] 1] 82 ” F{3 n “ 109 "
Wost Wal) 111 110 108 7 92 8 [ 1 2] ” 70 116 7

PWL =spl +10log(area in m2).
wal

Nocth

East

South

West

Aoainf2  Arssinm2

10800
38400
10300
38400

1003
3587
1003
3587

“* Based on pane! wal from "Compendium of Materials for Notse Control® p.239 and 0.5% openings
" Broke up buliding into four walis. Bases on area of buliding.

10°log(area)
30

38
30
38

Large walls will be 8 dB greates than shorl walls. Therefors, subtract
10 ¢B from short walls and 4 B from fong wals (e.g., totat =100; then
$0+90=03

£88+56=99 (long wall 8 dB greater than short wall)

$8+93=100(0tal equals 100 dB)




Figure B-2
Sound Power Calculation Based on EEI, 1984
Source: Boiler Feedwater Pump (Pumps will be outdoors next to HRSG casing - six in total)
Data below are from EEI. Sulzer Pumps provided a PWL of 105 dBA. Will use Sulzer SPL spectrum (90 dBA) and add 15 dB to each band.
Horsepower Rating: 1000
31 63 125 250 500 1000 2000 4000 8000 Qverall PWL (dBA)
Initial PWL (from below) 108 108 108 108 108 | 108 108 108 108
Correction by HP -11 -5 -7 -8 -9 - -10 -1 -12 -16
PWL per pump (EE{) 97 103 101 100 99 98 97 96 92 103.9
PWL per pump (Sulzer) 93 97 96 97 99 100 99 96 93 105.0
Initial PWL by HP :
HP dB Corrections by Octave Band based on HP rating
1300 108
2700 110 31 63 125 250 500 1000 2000 4000 8000
5300 112
8000 113 1300-12000 hp -11 -5 -7 -8 -9 -10 -11 -12 -16
12000 115
12600 113 12600-24000 hp -19 -13 -15 -11 -5 -5 -7 -19 -23
16000 115
20000 119
24000 123

2/10/00 bowlinesourcelist.xls




Figure B-3

Sound Power Calculation Based on EEI, 1984

Source: in Transformer (GT - Standard) (Three of these)

MVA Rating: 220
NEMA Rating 83
10*log(S) where S=area in m2 20
31 63 125 250 500 1000 2000 4000 8000 Overall PWL
NEMA Rating 83 83 83 83 83 83 83 83 83
close in SPL -3 3 5 0 0 -6 -11 -16 -23
10logS 20 20 20 20 20 20 20 20 20
Final PWL 100 106 108 103 103 97 92 87 80

2/10/00 bowlinesourcelist.xls




Figure B-4

Sound Power Calculation Based on EEI, 1984 I
Source: in Transformer (ST - Standard) (One of these)
MVA Rating: 400
NEMA Rating 86
10*log(S) where S=area in m2 21
31 63 125 250 500 1000 2000 4000 8000 Overall PWL
NEMA Rating 86 86 86 86 86 86 86 86 86
close in SPL -3 3 5 0 0 -6 -1 -16 -23
10logS 21 21 21 21 21 21 21 21 21
Final PWL 104 110 112 107 107 101 96 91 84

2/10/00 bowlinesourcelist.xis
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Figure B-5

Sound Power Calculation Based on EEI, 1984
Source: Transformer (Svc. Sta. - Std) (Two of these)
MVA Rating: 2
NEMA Rating 59
10*1og(S) where S=area in m2 15
31 63 125 250 560 1000 2000 4000 8000 Overall PWL
NEMA Rating 59 59 59 59 59 59 59 59 59
close in SPL -3 3 5 0 0 -6 -11 -16 -23
10logS 15 15 15 15 15 15 15 15 15
Final PWL 70 76 78 . ) 73 67 62 57 50

2/10/00 bowlinesourcelist.xis




Figure B-6
Sound Power Calculation Based on EEl, 1984
Source: Steam Turbine (One of these - indoor)
MW Rating: 250
HP Rating: 335250
Initial PWL: 115
31 63 125 250 500 1000 2000 4000 8000 Overall PWL
Initial PWL 115 115 115 115 115 115 115 115 115
Correction -11 -7 -6 -9 -10 -10 -12 -13 -17
Final PWL 104 108 109 106 105 105 103 102 98 115.1

2/10/00 bowlinesourcelist.xls




Figure B-7

Sound Power Calculation Based on EEIl, 1984

Source:  Circulation Pump * Levels here are loudest provided on p. 4-19.
Notes: Four pumps on west center of tower. 1500 hp each.

31 63 125 250 5q'o 1000 2000 4000 8000 Overall PWL
Initial PWL 94 96 98 98 98 98 98 a5 88
Correction** 0 0 0 0 0 0 0 0 0
Final PWL 94 96 98 98 98 98 98 95 88 106.2
** Corrections to use
For motors > 5000 hp 3 3 3 3 3 3 3 3 3
1000 to 5000 hp 0 0 0 0 0 0 0 0 0
For motors > 200 to 1000 hp -3 -3 -3 -3 -3 -3 -3 -3 -3

Motors < 200 hp see p.4-19

2/10/00 bowlinesourcelist.xls
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Figure B-8

Sound Power Calculation Based on EEl, 1984
Source: Condensate Pump * Levels here are loudest provided on p. 4-19.
Notes: Two pumps, indoors. 200 hp each
31 63 125 250 500 1000 2000 4000 8000 Overall PWL
Initial PWL 94 96 98 98 98 98 98 95 88
Correction™ -3 -3 -3 -3 -3 -3 -3 -3 -3
Final PWL 91 93 95 95 95 95 95 92 85 103.2
** Corrections to use
For motors > 5000 hp 3 3 3 3 3 3 3 3 3
1000 to 5000 hp 0 0 0 0 0 0 0 0 0
For motors > 200 to 1000 hp -3 -3 -3 -3 -3 -3 -3 -3 -3
Motors < 200 hp see p.4-19

2/10/00 bowlinesourcelist.xIs




Figure B-9

Sound Power Calculation Based on EEI, 1984
Source:  Makeup Water Pump * Levels here are loudest provided on p. 4-19.
Notes: Two pumps on south side of tower. 100 hp each
31 63 125 250 500 1000 2000 4000 8000 Overall PWL
Initial PWL 94 96 98 98 98 98 o8 95 88
Correction** -3 -3 -3 -3 -3 -3 -3 -3 -3
Final PWL 91 93 95 95 95 95 95 92 85 103.2
** Corrections to use
For motors > 5000 hp 3 3 3 3 3 3 3 3 3
1000 to 5000 hp 0 0 0 0 0 0 0 0 0
For motors > 200 to 1000 hp -3 -3 -3 -3 -3 -3 -3 -3 -3
Motors < 200 hp see p.4-19 '

2/10/00 bowlinesourcelist.xls




Figure B-10

Final Calculated Sound Levels - Mackey Court
7 Octave Band (Hz) Overall  Overall
31 63 125 250 500 1000 2000 4000 8000 (dB) (dBA)
Plant Sources 60 57 55 48 46 40 35 23 0 63 47
Max. Allowable for "D" Rating 74 66 58 52 47 43 40 37 35 75 51
Max. Allowable for "E" Rating 78 70 63 57 52 48 45 41 40 79 55
Max Cboling Twr to meet "D" 74 65 55 50 40 40 38 37 35 74 48
Max Cooling Twr to meet "E" 78 70 62 56 51 47 45 41 40 79 55
Cooling Tower 54 57 582 . 46 40 38 33 22 0 60 44
Total Plant 61 60 57 50 47 42 37 26 3 65 49
Results based on plant sources modeling run #3 and cooling tower run #2

cnr.xis2/10/00




Figure B-11

Final Calculated Sound Levels - McKenzie Avenue
Octave Band (Hz) Overall  Overall
31 63 125 250 500 1000 2000 4000 8000 (dB) (dBA)
Plant Sources &3 60 56 53 47 45 41 37 27 0 62 47
Max. Allowable for "D" Rating 74 66 58 52 47 43 40 37 35 75 51
Max. Allowable for "E" Rating 78 70 63 57 52 48 45 41 40 79 55
Max Cboling Twr to meet "D" 74 66 56 50 43 39 37 37 35 75 48
Max Cooling Twr to meet "E" 78 70 63 57 51 47 44 41 40 79 55
Initial Cooling Tower 57 59 54 47 42 41 37 30 1 62 46
Total Plant 62 61 57 50 47 44 40 32 4 65 50
Results based on plant sources modeling run #3 and cooling tower run #2

cnr.xIs2/10/00




Figure B-12
Final Calculated Sound Levels - Jefferson Street ) '
& Octave Band (Hz) Overall Overall
31 63 125 250 500 1000 2000 4000 8000 (dB) (dBA)
Plant Sources ;"'_: 56 52 49 43 41 36 31 16 0 58 42
Max. Allowable for "D" Rating 74 66 58 52 47 43 40 37 35 75 51
Max. Allowable for "E" Rating 78 70 63 57 52 48 45 41 40 79 55
Max Cooling Twr to meet "D" 74 66 57 51 46 42 39 37 35 75 50
Max Cooling Twr to meet "E" 78 70 63 57 52 48 45 41 40 79 55
Cooling Tower 54 57 53 46 40 39 34 23 0 60 44
Total Plant 58 58 54 48 44 41 36 24 3 62 47
Results based on plant sources modeling run #3 and cooling tower run #2

cnr.xis2/10/00




Figure B-13

Final Calculated Sound Levels - St Poters
: Octave Band (Hz) Overall Overall
K} 63 125 250 500 1000 2000 4000 8000 (dB) (dBA)
Plant Sources {58 54 51 45 42 37 31 15 0 60 44
Max. Allowable for "D" Rating 74 66 58 52 47 43 40 37 35 75 51
Max. Allowable for "E" Rating 78 70 63 57 52 48 45 41 40 79 55
Max Cboling Twr to meet "D" 74 66 57 51 45 42 39 37 35 75 50
Max Cooling Twr to meet "E" 78 70 63 57 52 48 45 41 40 79 55
Cooling Tower 53 56 52 46 40 38 33 21 0 59 44
Total Plant 59 58 55 49 44 41 35 22 3 63 47
Results based on plant sources modeling run #3 and cooling tower run #2

cnr.xis2/10/00
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Figure B-14 |

Final Calculated Sound Levels - Marina
: Octave Band (Hz) Overall  Overall
31 63 125 250 500 1000 2000 4000 8000 (dB) (dBA)
Plant Sources 58 54 51 44 41 36 29 1" 0 60 43
Max. Allowable for "D" Rating 74 66 58 52 47 43 40 37 35 75 51
Max. Allowable for "E" Rating 78 70 63 57 52 48 45 41 40 79 55
Max Cooling Twr to meet "D" 74 66 57 51 46 42 40 37 35 75 50
Max Cooling Twr to meet "E" 78 70 63 57 52 48 45 41 40 79 55
Cooling Tower 51 54 50 43 37 35 29 14 0 57 41
Total Plant 59 57 54 47 42 39 32 16 3 62 45
Results based on plant sources modeling run #3 and cooling tower run #2

cnr.xis2/10/00
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* RESULTS *

ogram <NCALC591>
0-2000 11:53:21
T FILES
OURCE - bowline.sou RECEPTOR - bowline.rec  BARRIER - bowline.bar
bowline noise
run #3
contains turbine building as a barrier for Mackey Ct
15 dBA control on stacks
5 dBA control on transformers (quieted design)
enclosures on bfw pumps (21 dBA control)




02-10-2000 11:53:24

bowline noise

run #3

contains turbine building as a barrier for Mackey Ct
BA control on stacks
A control on transformers (quieted design)
gram <NCALC591>

INPUT FILES

SQURCE - bowline.sou RECEPTOR - bowline.rec  BARRIER

AT RECEIVER # 1 Mackey Court

WITH THE BACKGROUND NOISE (IF ANY)
SOUND PRESSURE LEVEL = +62.7 DB SOUND LEVEL

WITHOUT THE BACKGROUND NOISE
SOUND .PRESSURE LEVEL = +62.7 DB SOUND LEVEL

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
+60.0 +56.8 +54.6 +47.8 +45.9 +40.0 +34.5 +22.9 +0.0

RECEIVER # 1 Mackey Court

SOURCE # 23 , transformer (st), CONTRIBUTES:

SOUND PRESSURE LEVEL = +50.8 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+39.1 +45.1 +47.0 +41.7 +461.2 +34.4 +27.6 +16.2 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1 Mackey Court

SOURCE # 22 , transformer (gt3), CONTRIBUTES:

SOUND PRESSURE LEVEL = +46.4 DB SOUND LEVEL =

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31,5 63 125 250 500 1K 2k 4K 8K
.7 +40.7 +42.6 +37.3 +36.7 +29.9 +23.1 +11.4 +0.0
BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1 Mackey Court

SOURCE # 21 , transformer (gt2), CONTRIBUTES:

SOUND PRESSURE LEVEL = +46.2 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+34.5 +40.4 +42.3 +37.0 +36.4 +29.6 +22.7 +10.8 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1 Mackey Court

SOURCE # 20 , transformer (gt1), CONTRIBUTES:

SOUND PRESSURE LEVEL = +45.8 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+34.1 +40.0 +41.9 +36.6 +36.0 +29.1 +22.2 +9.9 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1 Mackey Court

SOURCE # 15 , turbine bldg west wall, CONTRIBUTES:
SOUND PRESSURE LEVEL = +54.2 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+50.5 +49.5 +47.4 +37.1 +30.5 +25.6 +20.8 +9.9 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

IVER # 1 Mackey Court

CE # 6 , hrsg 3, CONTRIBUTES:
SOUND PRESSURE LEVEL = +51.5 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
+49.7 +44.6 +40.5 +36.1 +33.4 +28.2 +21.8 +8.5 +0.0

- bowline.bar

+46.9 DBA

+46.9 DBA

16K HERTZ
+0.0

+41.2 DBA

16K HERTZ
+0.0

+36.7 DBA

16X HERT2
+0.0

+36.5 DBA

16K HERTZ
+0.0

+36.0 DBA

16K HERTZ
+0.0

+35.2 DBA

16K HERTZ
+0.0

+34.5 DBA

16K HERTZ
+0.0




ANGLE BETWEEN SOURCE, RECEPTOR AND BARRIER #:
BARRIER: 1 , 1S 82

EIVER # 1 Mackey Court
CE # 13 , turbine bldg east wall, CONTRIBUTES:
PRESSURE LEVEL = +53.4 DB SOUND LEVEL = +34.4 DBA
OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+49.8 +48.7 +46.6 +36.3 +29.7 +24.7 +19.7 +8.2 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SQURCE

RECEIVER # 1  Mackey Court

SOURCE # 5 , hrsg 2, CONTRIBUTES:

SOUND PRESSURE LEVEL = +51.2 DB SOUND LEVEL = +34.4 DBA
THE OCTAVE BAND SCUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 K 2K 4K 8K 16K HERTZ
+49.5 +44.4 +40.3 +35.9 +33.2 +28.1 +21.8 +8.6 +0.0 +0.0
ANGLE BETWEEN SOURCE, RECEPTOR AND BARRIER #:

BARRIER: 1 , IS 19

RECEIVER # 1  Mackey Court

SCURCE # 4 , hrsg 1, CONTRIBUTES:

SOUND PRESSURE LEVEL = +50.9 DB SOUND LEVEL = +33.8 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+49.1 +64.1 +39.9 +35.5 +32.6 +27.3 +20.5 +6.4 +0.0 +0.0

ANGLE BETWEEN SOURCE, RECEPTOR AND BARRIER #:

BARRIER: 1 , IS 48

RECEIVER # 1  Mackey Court

SOURCE # 26 , circ. pumps (combined), CONTRIBUTES:

SOUND PRESSURE LEVEL = +38.8 DB SOUND LEVEL = +33.5 DBA

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
.6 +30.5 +32.4 +31.9 +30.8 +29.3 +26.1 +11.0 +0.0 +0.0
BARRIER FOR THIS RECPT./SOURCE )

RECEIVER # 1  Mackey Court

SOURCE # 27 , makeup water pumps (combined), CONTRIBUTES:

SOUND PRESSURE LEVEL = +35.8 DB SOUND LEVEL = +30.5 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERT2
+25.6 +27.5 +29.3 +28.8 +27.8 +26.3 +23.0 +7.8 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOQURCE

RECEIVER # 1 Mackey Court

SOURCE # 14 , turbine bldg south wall, CONTRIBUTES:

SOUND PRESSURE LEVEL = +48.3 DB SOUND LEVEL = +29.4 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2X 4K 8K 16K HERTZ
+44.6 +43.6 +41.5 +31.2 +24.6 +19.8 +14.9 +4.1 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1  Mackey Court

SOURCE # 3 , stack 3, CONTRIBUTES:

SOUND PRESSURE LEVEL = +53.0 DB SOUND LEVEL = +28.5 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+51.8 +45.8 +39.7 +29.3 +22.6 +18.6 +18.3 +9.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

‘IVER # 1 Mackey Court

CE # 2 , stack 2, CONTRIBUTES:
SOUND PRESSURE LEVEL = +53.0 DB SOUND LEVEL = +28.5 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+51.8 +45.7 +39.6 +29.3 +22.5 +18.5 +18.2 +8.9 +0.0 +0.0




NO BARRIER FOR THIS RECPT./SOURCE

EIVER # 1 Mackey Court
€ # 1, stack 1, CONTRIBUTES:
PRESSURE LEVEL = +53.0 DB SOUND LEVEL = +28.4 DBA
OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+51.8 +45.7 +39.6 +29.2 +22.5 +18.5 +18.2 +8.8 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1  Mackey Court

SOURCE # 16 , turbine bldg north wall, CONTRIBUTES:

SOUND PRESSURE LEVEL = +47..2 DB SOUND LEVEL = +28.2 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+43.6 +42.5 +40.4 +30.1 +23.4 +18.5 +13.4 +1.7 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1 Mackey Court

SOURCE # 19 , air inlet gt3, CONTRIBUTES:

SOUND PRESSURE LEVEL = +39.6 DB SOUND LEVEL = +27.9 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+35.9 +34.9 +27.8 +29.5 +26.9 +21.1 +18.4 +11.8 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1 Mackey Court

SOURCE # 18 , air inlet gt2, CONTRIBUTES:

SOUND PRESSURE LEVEL = +39.3 DB SOUND LEVEL = +27.5 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

1.5 63 125 250 500 1K K 4K 8K 16K HERTZ
.6 +34.5 427.4 +29,2 +26.6 +20.7 +17.9 +11.0 +0.0 +0.0
BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1  Mackey Court

SOURCE # 17 , air inlet gt1, CONTRIBUTES:

SOUND PRESSURE LEVEL = +38.9 DB SOUND LEVEL = +27.1 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
435.2 +34.2 +27.1 +28.8 +26.2 +20.3 +17.4 +10.2 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1 Mackey Court

SOURCE # 25 , transformer (svc sta 2), CONTRIBUTES:

SOUND PRESSURE LEVEL = +21.4 DB SOUND LEVEL = +11.7 DBA

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
4+9.7 +15.7 +17.6 +12.3 +11.7 +4.9 +0.0 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1 Mackey Court

SOURCE # 24 , transformer (svc sta), CONTRIBUTES:

SOUND PRESSURE LEVEL = +21.1 DB SOUND LEVEL = +11.4 DBA

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERT2
+9.4 +15.3 +17.2 +11.9 +11.3 +4.5 +0.0 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

QIVER # 1 Mackey Court .
RCE # 24 , transformer (svc sta), CONTRIBUTES:
SOUND PRESSURE LEVEL = +21.1 DB SOUND LEVEL = +0.0 DBA

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+9.4 +15.3 +17.2 +11.9 +11.3 +4.5 +0.0 +0.0 +0.0 +0.0




NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1 Mackey Court
CE # 24 , transformer (svc sta), CONTRIBUTES:
D PRESSURE LEVEL = +21.1 D8 SOUND LEVEL = +0.0 DBA
OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+9.4 +15.3 +17.2 +11.9 +11.3 +4.5 +0.0 +0.0 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1 Mackey Court

SOURCE # 24 , transformer (svc sta), CONTRIBUTES:

SOUND PRESSURE LEVEL = +21.1 DB SOUND LEVEL = +0.0 DBA

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+9.4 +15.3 +17.2 +11.9 +11.3 +4.5 +0.0 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1 Mackey Court

SOURCE # 24 , transformer (svc sta), CONTRIBUTES:

SOUND PRESSURE LEVEL = +21.1 DB SOUND LEVEL = +0.0 DBA

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+9.6 +15.3 +17.2 +11.9 +11.3 +4.5 +0.0 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1  Mackey Court
SOURCE # 24 , transformer (svc sta), CONTRIBUTES:
SOUND PRESSURE LEVEL = +21.1 DB SOUND LEVEL = +0.0 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4X 8K 16K HERTZ
9.4 +15.3 +17.2 +11.9 +11.3 +4.5 +0.0 +0.0 +0.0 +0.0
‘ BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 1 Mackey Court

SOURCE # 24 , transformer (svc sta), CONTRIBUTES:

SOUND PRESSURE LEVEL = +21.1 DB SOUND LEVEL = +0.0 DBA

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+9.4 +15.3 +17.2 +11.9 +11.3 +4.5 +0.0 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE




02-10-2000 11:53:27

bowline noise

run #3

contains turbine building as a barrier for Mackey Ct

dBA control on stacks

'A control on transformers (quieted design)
gram <NCALC591>

INPUT FILES

SOURCE - bowline.sou RECEPTOR - bowline.rec  BARRIER - bowline.bar

AT RECEIVER # 2 Nearest Residential South

WITH THE BACKGROUND NOISE (IF ANY)

SOUND PRESSURE LEVEL = +62.3 DB SOUND LEVEL = +46.8 DBA
WITHOUT THE BACKGROUND NOISE
SOUND .PRESSURE LEVEL = +62.3 DB SOUND LEVEL = +46.8 DBA

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 X 4 4 4K 8K 16K HERTZ
+60.0 +56.0 +53.1 +47.2 +45.0 +40.8 +437.2 +26.7 +0.0 +0.0

RECEIVER # 2 Nearest Residential South
SOURCE # 26 , circ. pumps (combined), CONTRIBUTES:
SOUND PRESSURE LEVEL = +43.6 DB SOUND LEVEL = +39.2 DBA
THE OCTAVE BAND SQUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+32.9 +34.8 +36.7 +36.4 +35.8 +34.9 +32.9 +22.4 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South
SOURCE # 27 , makeup water pumps (combined), CONTRIBUTES:
SOUND PRESSURE LEVEL = +42.8 DB SOUND LEVEL = +38.7 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
1.8 +33.8 +35.7 +35.5 +35.0 +34.2 +32.6 +23.7 +0.0 +0.0 ’
‘ BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South
SOURCE # 6 , hrsg 3, CONTRIBUTES:

SOUND PRESSURE LEVEL = +54.7 DB SOUND LEVEL = +37.7 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+52.9 +47.8 +43.7 +39.3 +36.5 +31.4 +24.9 +10.6 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South
SOURCE # 23 , transformer (st), CONTRIBUTES:
SOUND PRESSURE LEVEL = +47.6 DB SOUND LEVEL = +37.5 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+35.9 +41.9 +463.8 +38.4 +37.6 +30.4 +22.9 +8.7 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South

SOURCE # 5 , hrsg 2, CONTRIBUTES:

SOUND PRESSURE LEVEL = +54.1 0B SOUND LEVEL = +37.0 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+52.3 +47.3 +43.2 +38.7 +35.9 +30.7 +24.0 +9.1 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

&IVER # 2 Nearest Residential South

CE # 4 , hrsg 1, CONTRIBUTES:
SOUND PRESSURE LEVEL = +53.6 DB SOUND LEVEL = +346.4 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
451.8 +46.8 +42.7 +38.2 +35.3 +30.0 +23,2 +7.7 +0.0 +0.0




NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South
CE # 22 , transformer (gt3), CONTRIBUTES:
QD PRESSURE LEVEL = +42.8 DB SOUND LEVEL =
OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
+31.2 +37.2 +39.1 +33.6 +32.8 +25.5 +17.8 +2.8 +0.0
NO BARRIER FOR THIS RECPT./SGOURCE

RECEIVER # 2 Nearest Residential South

SOURCE # 21 , transformer (gt2), CONTRIBUTES:

SOUND PRESSURE LEVEL = +42.5 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+30.9 +36.8 +38.7 +33.2 +32.3 +25.1 +17.2 +1.8 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South

SOURCE # 13 , turbine bldg east wall, CONTRIBUTES:
SOUND PRESSURE LEVEL = +51.1 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
7.6 +46.6 +64.3 +33.8 +27.0 +21.8 +16.2 +2.4 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South

SOURCE # 20 , transformer (gt1), CONTRIBUTES:

SOUND PRESSURE LEVEL = +42.0 0B SOUND LEVEL =

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
0.4 +36.3 +38.2 +32.7 +31.8 +24.4 +16.5 +0.4 +0.0
BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South

SOURCE # 15 , turbine bldg west wall, CONTRIBUTES:
SOUND PRESSURE LEVEL = +50.9 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+47.2 +46,2 +44.1 +33.6 +26.8 +21.5 +15.8 +1.8 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South

SOURCE # 14 , turbine bldg south wall, CONTRIBUTES:
SOUND PRESSURE LEVEL = +46.1 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+462.4 +41.4 +39.3 +28.9 +22.2 +17.1 +11.7 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South

SCURCE # 3 , stack 3, CONTRIBUTES:

SOUND PRESSURE LEVEL = +51.7 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+50.5 +44.4 +38.3 +27.9 +21.1 +16.9 +16.2 +5.5 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

IVER # 2 Nearest Residential South

CE # 2 , stack 2, CONTRIBUTES:
SOUND PRESSURE LEVEL = +51.7 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K-
+50.5 +44.4 +38.3 +27.9 +21.0 +16.8 +16.2 +5.4 +0.0

+32.7 DBA

16K HERTZ
+0.0

+32.3 DBA

16K HERTZ
+0.0

+31.9 DBA

16K HERTZ
+0.0

+31.7 DBA

16K HERTZ
+0.0

+31.7 DBA

16K HERTZ
+0.0

+27.0 DBA

16K HERTZ
+0.0

+27.0 DBA

16K HERTZ
+0.0

+27.0 DBA

16K HERTZ
+0.0




!

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South

CE # 1, stack 1, CONTRIBUTES:
D PRESSURE LEVEL = +51.6 DB SOUND LEVEL = +26.9 DBA
OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+50.4 +44.3 +38.2 +27.8 +20.9 +16.7 +16.1 +5.2 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SQURCE

RECEIVER # 2 Nearest Residential South

SOURCE # 16 , turbine bldg north wall, CONTRIBUTES:

SOUND PRESSURE LEVEL = +44.1 DB SOUND LEVEL = +24.8 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+40.5 +39.4 +37.3 +26.8 +19.9 +14.5 +8.6 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South

SOURCE # 19 , air inlet gt3, CONTRIBUTES:
SOUND PRESSURE LEVEL = +36.2 0B SOUND LEVEL = +23.9 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+32.6 +31.5 +24.4 +26.0 +23.2 +17.0 +13.4 +3.8 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South
SOURCE # 18 , air inlet gt2, CONTRIBUTES:
SOUND PRESSURE LEVEL = +35.7 DB SOUND LEVEL = +23.3 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
.1 431,0 +23.9 +25.4 +22.6 +16.3 +12.6 +2.3 +0.0 +0.0
‘BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South

SOURCE # 17 , air inlet gt1, CONTRIBUTES:

SOUND PRESSURE LEVEL = +35.2 DB SOUND LEVEL = +22.7 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+31.6 +30.5 +23.4 +24.9 +22.0 +15.7 +11.8 +1.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South

SOURCE # 11 , bfw pump 5, CONTRIBUTES:

SOUND PRESSURE LEVEL = +32.1 DB SOUND LEVEL = +17.9 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+28.8 +27.7 +21.6 +18.2 +15.4 +13.2 +8.7 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South

SOURCE # 12 , bfw pump 6, CONTRIBUTES:

SOUND PRESSURE LEVEL = +32.1 DB SOUND LEVEL = +17.9 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+28.8 +27.7 +21.6 +18.2 +15.4 +13.2 +8.7 +0.0 +0.0 +0.0

NO BARRIER FOR TH!S RECPT./SOURCE

IVER # 2 Nearest Residential South
CE # 9 , bfw pump 3, CONTRIBUTES:
SOUND PRESSURE LEVEL = +31.6 DB SOUND LEVEL = +17.3 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
= 31,5 63 125 250 500 1K 2K 4K 8K ° 16K HERTZ
' +28.3 +27.2 +21.1 +17.6 +14.8 +12.6 +7.8 +0.0 +0.0 +0.0




NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South

CE # 10 , bfw pump 4, CONTRIBUTES:
D PRESSURE LEVEL = +31.5 DB SOUND LEVEL = +17.2 DBA
OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+28.2 +27.2 +21.1 +17.6 +14.8 +12.5 +7.8 +0.0 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South

SOURCE # 7 , bfw pump 1, CONTRIBUTES:

SOUND PRESSURE LEVEL = +31.3 D8 SOUND LEVEL = +17.0 DBA
; THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

' 31,5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+28.0 +27.0 +20.9 +17.4 +14.5 +12.3 +7.5 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South
SOURCE # 8 , bfw pump 2, CONTRIBUTES:
SOUND PRESSURE LEVEL = +31.3 0B SOUND LEVEL = +17.0 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+28.0 +27.0 +20.8 +17.4 +14.5 +12.3 +7.5 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South
SOURCE # 25 , transformer (svc sta 2), CONTRIBUTES:
SOUND PRESSURE LEVEL = +17.8 D8 SOUND LEVEL = +7.7 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
6.2 +12.2 +14.0 +B.6 +7.7 +0.5 +0.0 +0.0 +0.0 +0.0
‘BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 2 Nearest Residential South

SOURCE # 24 , transformer (svc sta), CONTRIBUTES:
I SOUND PRESSURE LEVEL = +17.3 DB SOUND LEVEL = +7.2 DBA
' THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+5.8 +11.7 +13.6 +8.1 +7.2 +0.0 +0.0 +0.0 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE




02-10-2000 11:53:30

bowline noise

run #3

contains turbine building as a barrier for Mackey Ct
BA control on stacks
A control on transformers (quieted design)
gram <NCALC591>

INPUT FILES

SOURCE - bowline.sou RECEPTOR - bowline.rec  BARRIER - bowline.bar

AT RECEIVER # 3 Jefferson Street

WITH THE BACKGROUND NOISE (IF ANY)
SOUND PRESSURE LEVEL = +58.7 DB SOUND LEVEL = +42.1 DBA

WITHOUT THE BACKGROUND NOISE
SOUND .PRESSURE LEVEL = +58.7 DB SOUND LEVEL

+42.1 DBA

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 14 4 8K 16K HERTZ
+56.4 +52.3 +69.4 +43.2 +40.5 +35.6 +30.7 +15.9 +0.0 +0.0

RECEIVER # 3  Jefferson Street

SOURCE # 26 , circ., pumps (combined), CONTRIBUTES:

SOUND PRESSURE LEVEL = +39.2 DB SOUND LEVEL = +34.0 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+28.9 +30.9 +32.7 +32.2 +31.2 +29.8 +26.7 +12.0 +0.0 +0.0

NO BARRIER FOR TH!S RECPT./SOURCE

RECEIVER # 3  Jefferson Street
SOURCE # 6 , hrsg 3, CONTRIBUTES:
SOUND PRESSURE LEVEL = +50.8 OB SOUND LEVEL = +33.1 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
9.1 +44.0 +39.8 +35.2 +32.0 +26.2 +18.3 +0.0 +0.0 +0.0
.BARRIER FOR THIS RECPT./SOURCE o

RECEIVER # 3  Jefferson Street

SOURCE # 23 , transformer (st), CONTRIBUTES:

SOUND PRESSURE LEVEL = +43.5 DB SCUND LEVEL = +32.9 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+32.1 +38.0 +39.8 +34.2 +33.0 +25.2 +16.3 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street

SOURCE # 27 , makeup water pumps (combined), CONTRIBUTES:

SOUND PRESSURE LEVEL = +37.6 DB SOUND LEVEL = +32.7 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K BK 16K HERTZ
+27.2 +29.2 +31.0 +30.6 +29.7 +28.5 +25.8 +12.7 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street

SCURCE # 5 , hrsg 2, CONTRIBUTES:

SOUND PRESSURE LEVEL = +50.5 DB SOUND LEVEL = +32.6 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERT2
+48.8 +43.7 +39.5 +34.8 +31.5 +25.7 +17.7 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

IVER # 3 Jefferson Street

CE # 4 , hrsg 1, CONTRIBUTES:
SOUND PRESSURE LEVEL = +50.2 0B SOUND LEVEL = +32.2 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K - 16K HERTZ
+48.4 +43.3 +39.1 +34.5 +31.1 +25.2 +17.0 +0.0 +0.0 +0.0




NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street

CE # 22 , transformer (gt3), CONTRIBUTES:
D PRESSURE LEVEL = +39.1 DB SOUND LEVEL =
OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
+27.6 +33.6 +35.4 +29.7 +28.4 +20.6 +11.5 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street

SOURCE # 21 , transformer (gt2), CONTRIBUTES:

SOUND PRESSURE LEVEL = +38.8 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+27.4 +33.3 +35.1 +29.5 +28.1 +20.2 +11.0 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street

SOURCE # 13 , turbine bldg east wall, CONTRIBUTES:
SOUND PRESSURE LEVEL = +47.4 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+43.8 +42.7 +40.5 +29.9 +22.6 +16.8 +9.8 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street
SOURCE # 15 , turbine bldg west wall, CONTRIBUTES:
SOUND PRESSURE LEVEL = +47.3 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
3.7 +42.6 +40.4 +29.7 +22.4 +16.6 +9.5 +0.0 +0.0
‘ BARRIER FOR TH!S RECPT./SOURCE

RECEIVER # 3  Jefferson Street

SOURCE # 20 , transformer (gt1), CONTRIBUTES:

SOUND PRESSURE LEVEL = +38.5 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+27.1 +33.0 +34.8 +29.1 +27.7 +19.7 +10.4 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street

SOURCE # 3 , stack 3, CONTRIBUTES:

SOUND PRESSURE LEVEL = +48.1 DB

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
+46.9 +40.8 +34.6 +24.0 +16.7 +11.9 +9.9 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

SOUND LEVEL =

RECEIVER # 3 Jefferson Street

SOURCE # 2 , stack 2, CONTRIBUTES:

SOUND PRESSURE LEVEL = +48.1 DB

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
+46.9 +40.8 +34.6 +24.0 +16.7 +11.9 +9.9 +0.0 +0.0
NG BARRIER FOR THIS RECPT./SOURCE

SOUND LEVEL =

QIVER #3 Jefferson Street
RCE # 1 , stack 1, CONTRIBUTES:
SOUND PRESSURE LEVEL = +48.0 DB
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K -
+46.8 +40.7 +34.6 +23.9 +16.7 +11.8 +9.8 +0.0 +0.0

SOUND LEVEL =

+28.3 DBA

16K HERTZ
+0.0

+28.0 DBA

16K HERTZ
+0.0

+27.8 DBA

16K HERTZ
+0.0

+27.7 DBA

16X HERTZ
+0.0

+27.7 DBA

16K HERTZ
+0.0

+22.8 DBA

16K HERTZ
+0.0

+22.8 DBA

16X HERTZ
+0.0

+22.8 DBA

16K HERTZ
+0.0




NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street
CE # 14 , turbine bldg south wall, CONTRIBUTES:
‘D PRESSURE LEVEL = +42.0 D8 SOUND LEVEL =
OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
+38.4 +37.3 +35.2 +24.6 +17.4 +11.7 +4.9 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street

SOURCE # 16 , turbine bldg north wall, CONTRIBUTES:
SOUND PRESSURE LEVEL = +640.8 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4X 8K
+37.2 +36.1 +33.9 +23.2 +15.8 +9.8 +2.5 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street

SOURCE # 19 , air inlet gt3, CONTRIBUTES:

SOUND PRESSURE LEVEL = +32.4 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+28.9 +27.8 +20.6 +22.0 +18.7 +11.9 +6.9 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jeffeérson Street
SOURCE # 18 , air inlet gt2, CONTRIBUTES:
SOUND PRESSURE LEVEL = +32.1 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
8.5 +27.4 +20.3 +21.6 +18.3 +11.4 +6.2 +0.0 +0.0
‘BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street

SOURCE # 17 , air inlet gt1, CONTRIBUTES:

SOUND PRESSURE LEVEL = +31.7 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+28.2 +27.1 +19.9 +21.2 +17.9 +10.9 +5.6 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street

SOURCE # 11 , bfw pump 5, CONTRIBUTES:

SOUND PRESSURE LEVEL = +28.3 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+25.0 +23.9 +17.8 +14.1 +10.9 +8.1 +2.2 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street

SOURCE # 12 , bfw pump 6, CONTRIBUTES:

SOUND PRESSURE LEVEL = +28.3 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+25.0 +23.9 +17.8 +14.1 +10.9 +8.1 +2.2 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

IVER # 3 Jefferson Street i

CE # 9 , bfw pump 3, CONTRIBUTES:
SOUND PRESSURE LEVEL = +27.9 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 X 2k 4 &
+24.7 +23.6 +17.4 +13.8 +10.5 +7.6 +1.6 +0.0 +0.0

+22.5 DBA

16K HERTZ
+0.0

+21.1 DBA

16K HERTZ
+0.0

+19.2 DBA

16X HERTZ
+0.0

+18.8 DBA

16K HERTZ
+0.0

+18.4 DBA

16K HERTZ
+0.0

+13.1 DBA

16K HERTZ
+0.0

+13.1 DBA

16X HERT2
+0.0

+12.6 DBA

16K HERTZ
+0.0




NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street

CE # 10 , bfw pump 4, CONTRIBUTES:
PRESSURE LEVEL = +27.9 DB SOUND LEVEL = +12.6 DBA
OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+24.7 +23.6 +17.4 +13.8 +10.5 +7.6 +1.5 +0.0 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street

SOURCE # 7 , bfw pump 1, CONTRIBUTES:

SOUND PRESSURE LEVEL = +27.8 DB SOUND LEVEL = +12.6 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 S00 1K 2K 4K 8K 16K HERTZ
+24.6 +23.5 +17.3 +13.6 +10.3 +7.4 +1.3 +0.0 +0.0 +0.0

NO BARRIER -FOR THIS RECPT./SOURCE

RECEIVER # 3 Jefferson Street

SOURCE # 8 , bfw pump 2, CONTRIBUTES:

SOUND PRESSURE LEVEL = +27.8 DB SOUND LEVEL = +12.4 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE: :

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+24.5 +23.5 +17.3 +13.6 +10.3 +7.4 +1.3 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 3  Jefferson Street
SOURCE # 25 , transformer (svc sta 2), CONTRIBUTES:
SOUND PRESSURE LEVEL = +14.0 DB SOUND LEVEL = +3.3 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
.6 +8.5 +10.4 +4.7 +3.4 +0.0 +0.0 +0.0 +0.0 +0.0
‘BARRIER FOR THIS RECPT./SOURCE o

RECEIVER # 3  Jefferson Street

SOURCE # 24 , transformer (sve sta), CONTRIBUTES:

SOUND PRESSURE LEVEL = +13.7 D8 SOUND LEVEL = +2.9 DBA

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE: ’

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+2.3 +8.2 +10.0 +4.4 +3.0 +0.0 +0.0 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE




02-10-2000 11:53:34
bowline noise
run #3
contains turbine building as a barrier for Mackey Ct
BA control on stacks -
A control on transformers (quieted design)
gram <NCALC591>
INPUT FILES
SOURCE - bowline.sou RECEPTOR - bowline.rec  BARRIER

AT RECEIVER # 4 St Peters School/Church

WITH THE BACKGROUND NOISE (IF ANY)
SOUND PRESSURE LEVEL = +60.1 DB SOUND LEVEL

WITHOUT THE BACKGROUND NOISE
SOUND PRESSURE LEVEL = +60.1 DB SOUND LEVEL =

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
+57.9 +53.8 +51.0 +44.7 +42.2 +36.8 +31.1 +15.4 +0.0

RECEIVER # 4 St Peters School/Church

SOURCE # 23 , transformer (st), CONTRIBUTES:

SOUND PRESSURE LEVEL = +45.7 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+34.1 +40.0 +41.9 +36.4 +35.4 +28.0 +20.0 +3.5 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # & St Peters School/Church

SOURCE # 6 , hrsg 3, CONTRIBUTES:

SOUND PRESSURE LEVEL = +52.4 DB SOUND LEVEL =

THE OCTAVE BAND SQUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
7 +45.6 +41.4 +36.9 +33.9 +28.4 +21.2 +4.1 +0.0
BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters School/Church

SOURCE # 5 , hrsg 2, CONTRIBUTES:

SOUND PRESSURE LEVEL = +52.0 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+50.2 +45.1 +41.0 +36.4 +33.4 +27.8 +20.4 +2.7 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters School/Church

SOURCE # 4 , hrsg 1, CONTRIBUTES:

SOUND PRESSURE LEVEL = +51.6 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+49.8 +44.7 +40.6 +36.0 +32.9 +27.2 +19.7 +1.4 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters School/Church

SOURCE # 26 , circ. pumps (combined), CONTRIBUTES:
SOUND PRESSURE LEVEL = +38.5 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+28.3 +30.3 +32.1 +31.6 +30.5 +29.0 +25.6 +10.1 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

- bowline.bar

+43.5 DBA

+43.5 DBA

16X HERTZ
+0.0

+35.4 DBA

16K HERTZ
+0.0

+35.0 DBA

16X HERTZ
+0.0

+34.5 DBA

16K HERTZ
+0.0

+34.0 DBA

16K HERTZ
+0.0

+33.1 DBA

16K HERTZ
+0.0

.‘:IVER # 4 St Peters School/Church
RCE # 27 , makeup water pumps (combined), CONTRIBUTES:

SOUND PRESSURE LEVEL = +36.5 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K -
+26.2 +28.2 +30.0 +29.5 +28.6 +27.2 +24.1 +9.9 +0.0

+31.4 DBA

16K HERTZ
+0.0




rlIIllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll.

NO BARRIER FOR THIS RECPT./SOURCE

| RECEIVER # 4 St Peters School/Church
RCE # 22 , transformer (gt3), CONTRIBUTES:
‘ID PRESSURE LEVEL = +41.0 DB SOUND LEVEL = +30.6 DBA
OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+29.5 +35.4 +37.3 +31.7 +30.7 +23.2 +14.9 +0.0 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters School/Church

SOURCE # 21 , transformer (gt2), CONTRIBUTES:

SOUND PRESSURE LEVEL = +40.7 DB SOUND LEVEL = +30.2 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4X 8K 16K HERTZ
+29.2 +35.1 +36.9 +31.4 +30.3 +22.7 +14.3 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # & St Peters School/Church

SOURCE # 20 , transformer (gt1), CONTRIBUTES:

SOUND PRESSURE LEVEL = +40.2 D8 SOUND LEVEL = +29.7 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+28.8 +34.7 +36.5 +30.9 +29.8 +22.2 +13.6 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters School(7Church
SOURCE # 15 , turbine bldg west wall, CONTRIBUTES:
SOUND PRESSURE LEVEL = +49.1 D8 SOUND LEVEL = +29.7 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
S.b +44 .6 +42.2 +31.7 424.6 +19.1 +12.8 +0.0 +0.0 +0.0
‘ BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters School/Church

SOURCE # 13 , turbine bidg east wall, CONTRIBUTES:

SOUND PRESSURE LEVEL = +49.0 DB SOUND LEVEL = +29.6 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K ' 8K 16K HERTZ
+45.4 +44.3 +42.1 +31.6 +24.5 +19.0 +12.7 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters School/Church

SOURCE # 14 , turbine bldg south wall, CONTRIBUTES:

SOUND PRESSURE LEVEL = +44.0 DB SOUND LEVEL = +24.7 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+40.3 +39.3 +37.1 +26.7 +19.7 +14.3 +8.3 +0.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters School/Church

SOURCE # 3 , stack 3, CONTRIBUTES:

SOUND PRESSURE LEVEL = +49.3 08 SOUND LEVEL = +24.3 DBA
] THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+48.2 +42.1 +35.9 +25.4 +18.3 +13.7 +12.3 +0.0 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SQURCE

IVER # 4 St Peters School/Church

CE # 2 , stack 2, CONTRIBUTES:
OUND PRESSURE LEVEL = +49.3 DB SOUND LEVEL = +24.3 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K © 16K HERTZ

+48.1 +42.0 +35.9 +25.3 +18.2 +13.7 +12.2 +0.0 +0.0 +0.0




NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters School/Church
CE # 1, stack 1, CONTRIBUTES:
‘7 PRESSURE LEVEL = +49.3 DB
OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K

+48.1 +42.0 +35.8 +25.3 +18.2 +13.6 +12.1
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # & St Peters School/Church
SOURCE # 16 , turbine bldg north wall, CON
SOUND PRESSURE LEVEL = +42.3 DB

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K
+38.7 +37.6 +35.4 +24.8 +17.7 +12.0 +5.4
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters School/Church
SOURCE # 19 , air inlet gt3, CONTRIBUTES:
SOUND PRESSURE LEVEL = +34.4 DB

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K
+30.8 +29.7 +22.6 +24.1 +21.1 +14.6 +10.4
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters School/Church
SCURCE # 18 , air inlet gt2, CONTRIBUTES:
SOUND PRESSURE LEVEL = +33.9 DB

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K

BARRIER FOR THIS RECPT./SOURCE

SOUND LEVEL =

4K 8K
+0.0 +0.0

TRIBUTES:
SOUND LEVEL =

4K 8K
+0.0 +0.0

SOUND LEVEL =

4K 8K

+0.0 +0.0
SOUND LEVEL =

4K 8K

‘JJ +29.3 +22.1 +23.6 +20.5 +14.0 +9.6 +0.0 +0.0

RECEIVER # 4 St Peters School/Church
SOURCE # 17 , air inlet gt1, CONTRIBUTES:
SOUND PRESSURE LEVEL = +33.5 DB

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K

SOUND LEVEL =

4K 8K

+29.9 +28.8 +21.7 +23.1 +20.0 +13.4 +8.9 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters School/Church
SOURCE # 12 , bfw pump 6, CONTRIBUTES:
SOUND PRESSURE LEVEL = +29.8 DB

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K

SOUND LEVEL =

4K 8K

+26.5 +25.4 +19.3 +15.7 +12.7 +10.2 +4.9 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters School/Church
SOURCE # 11 , bfw pump 5, CONTRIBUTES:
SOUND PRESSURE LEVEL = +29.8 DB

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K

SOUND LEVEL =
4K 8K

+26.5 +25.4 +19.3 +15.7 +12.7 +10.2 +4.9 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE

QIVER # 4 St Peters School/Church

CE # 10 , bfw pump 4, CONTRIBUTES:
SOUND PRESSURE LEVEL = +29.3 DB
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K
+26.1 +25.0 +18.8 +15.3 +12.2 +9.6 +4.1

SOUND LEVEL =
4K 8K
+0.0 +0.0

+24.2 DBA

16K HERTZ
+0.0

+22.8 DBA

16K HERTZ
+0.0

+21.7 DBA

16K HERTZ
+0.0

+21.1 DBA

16K HERTZ
+0.0

+20.6 DBA

16K HERTZ
+0.0

+15.0 DBA

16K HERTZ
+0.0

+15.0 DBA

16K HERTZ
+0.0

+14.4 DBA

16K HERTZ
+0.0




NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters School/Church

CE #9 , bfw pump 3, CONTRIBUTES:
QD PRESSURE LEVEL = +29.3 DB SOUND LEVEL =
OCTAVE BAND SQUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
+26.1 +25.0 +18.8 +15.3 +12.2 +9.6 +4.1 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # &4 St Peters School/Church

SOURCE # 8 , bfw pump 2, CONTRIBUTES:

SOUND PRESSURE LEVEL = +29.2 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+25.9 +24.8 +18.7 +15.1 +12.0 +9.4 +3.8 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters School/Church

SOURCE # 7 , bfw pump 1, CONTRIBUTES:

SOUND PRESSURE LEVEL = +29.2 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+25.9 +24.8 +18.7 +15.1 +12.0 +9.3 +3.8 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 4 St Peters Schoo!/Church
SOURCE # 25 , transformer (svc sta 2), CONTRIBUTES:
SOUND PRESSURE LEVEL = +16.0 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
4.5 +10.4 +12.3 +6.7 +5.7 +0.0 +0.0 +0.0 +0.0
‘BARRIER' FOR TH1S RECPT./SOURCE

RECEIVER # 4 St Peters School/Church

SOURCE # 24 , transformer (svc sta), CONTRIBUTES:

SOUND PRESSURE LEVEL = +15.6 DB SOUND LEVEL =

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+4.1 +10.0 +11.8 +6.3 +5.2 +0.0 +0.0 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

+14.4 DBA

16K HERTZ
+0.0

+14.2 DBA

16K HERTZ
+0.0

+14.2 DBA

16K HERTZ
+0.0

+5.6 DBA

16K HERTZ
+0.0

+5.1 DBA

16K HERTZ
+0.0




02-10-2000 11:53:37
bowline noise
run #3
contains turbine building as a barrier for Mackey Ct
A control on stacks
A control on transformers (quieted design)
gram <NCALC5%91>
INPUT FILES
SOURCE - bowline.sou RECEPTOR - bowline.rec  BARRIER

AT RECEIVER # 5 Haverstraw Marina

WITH THE BACKGROUND NOISE (IF ANY)
SOUND PRESSURE LEVEL = +59.8 DB SOUND LEVEL

WITHOUT THE BACKGROUND NOISE
SOUND .PRESSURE LEVEL = +59.8 DB SOUND LEVEL =

THE OCTAVE BAND SCUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
+57.6 +53.5 +50.5 +44.1 +41.3 +35.5 +28.8 +11.3 +0.0

RECEIVER # 5 Haverstraw Marina

SOURCE # 4 , hrsg 1, CONTRIBUTES:

SOUND PRESSURE LEVEL = +52.2 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+50.5 +45.4 +41.2 +36.7 +33.6 +28.1 +20.8 +3.5 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina
SOURCE # 5 , hrsg 2, CONTRIBUTES:
SOUND PRESSURE LEVEL = +51.8 D8 SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4X 8K
.0 +44.9 +40.8 +36.2 +33.1 +27.5 +20.0 +2.1 +0.0
‘BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina

SOURCE # 6 , hrsg 3, CONTRIBUTES:

SOUND PRESSURE LEVEL = +51.4 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+49.6 +464.5 +40.4 +35.8 +32.6 +27.0 +19.3 +0.7 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina

SOURCE # 23 , transformer (st), CONTRIBUTES:

SOUND PRESSURE LEVEL = +43.7 D8 SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+32.3 +38.2 +40.0 +34.4 +33.2 +25.5 +16.7 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina

SOURCE # 20 , transformer (gt1), CONTRIBUTES:

SOUND PRESSURE LEVEL = +41.1 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8x
+29.5 +35.,5 +37.3 +31.8 +30.8 +23.3 +15.0 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

‘WER # 5 Haverstraw Marina .

CE # 26 , circ. pumps (combined), CONTRIBUTES:
SOUND PRESSURE LEVEL = +36.1 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K -
+26.3 +28.2 +30.0 +29.3 +28.0 +26.0 +21.8 +2.9 +0.0

- bowline.bar

+42.5 DBA

+42.5 DBA

16K HERTZ
+0.0

+34.7 DBA

16K HERTZ
+0.0

+34.2 DBA

16K HERTZ
+0.0

+33.7 DBA

16K HERTZ
+0.0

+33.1 DBA

16K HERTZ
+0.0

+30.7 DBA

16K HERTZ
+0.0

+30.2 DBA

16K HERTZ
+0.0




NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina
CE # 21 , transformer (gt2), CONTRIBUTES:
D PRESSURE LEVEL = +40.6 DB SOUND LEVEL =
OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
+29.1 +35.0 +346.9 +31.3 +30.2 +22.7 +14.2 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina

SOURCE # 22 , transformer (gt3), CONTRIBUTES:

SOUND PRESSURE LEVEL = +40.3 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+28.8 +34.7 +36.6 +31.0 +29.9 +22.2 +13.6 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

| RECEIVER # S5 Haverstraw Marina .
SOURCE # 13 , turbine bldg east wall, CONTRIBUTES:
SOUND PRESSURE LEVEL = +48.5 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
+44.9 +43.8 +41.7 +31.1 +24.0 +18.3 +11.8 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina
SOURCE # 15 , turbine bldg west wall, CONTRIBUTES:
: SOUND PRESSURE LEVEL = +48.5 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
| 31.5 63 125 250 500 1K 2K 4K 8K
4.9 +43.8 +41.6 +31.0 +23.9 +18.3 +11.7 +0.0 +0.0
'BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina

SOUND PRESSURE LEVEL = +32.2 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+22.5 +24.4 +26.2 +25.4 +23.9 +21.8 +17.1 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SCURCE

RECEIVER # 5 Haverstraw Marina

SOURCE # 1 , steck 1, CONTRIBUTES:

SOUND PRESSURE LEVEL = +49.2 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4X 8K
+48.0 +41.9 +35.8 +25.2 +18.1 +13.5 +12.0 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina
| SOURCE # 2 , stack 2, CONTRIBUTES:
] SOUND PRESSURE LEVEL = +49.1 DB SOUND LEVEL =
' THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 -500 1K 2K 4K 8K
+47.9 +41.9 +35.7 +25.1 +18.0 +13.4 +11.9 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

QIVER #5 Haverstraw Marina

RCE # 3 , stack 3, CONTRIBUTES:
SOUND PRESSURE LEVEL = +49.1 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8-
+47.9 +41.8 +35.7 +25.1 +18.0 +13.4 +11.9 +0.0 +0.0

SOURCE # 27 , makeup water pumps (combined), CONTRIBUTES:

+30.2 DBA

16K HERTZ
+0.0

+29.8 DBA

16K HERTZ
+0.0

+29.1 DBA

16K HERTZ
+0.0

+29.0 DBA

16K HERTZ
+0.0

+26.0 DBA

16K HERTZ
+0.0

+24.1 DBA

16K HERT2
+0.0

+24.0 DBA

16K HERTZ
+0.0

+24.0 DBA

16K HERTZ
+0.0




NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina

‘D PRESSURE LEVEL = +43.3 DB

CE # 16 , turbine bldg north wall,

CONTRIBUTES:
SOUND LEVEL =

OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K
+39.6 +38.6 +36.4 +25.9 +18.9 +13.4
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina

SOURCE # 14 , turbine bldg south wall,

SOUND PRESSURE LEVEL = +41.7 DB

THE OCTAVE BAND SOUND PRESSURE LEVELS
31.5 63 125 250 500 1K
+38.1 +37.0 +34.8 +24.2 +17.0 +11.2
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina

2K 4K 8K
+7.1 +0.0 +0.0

CONTRIBUTES:
SOUND LEVEL =
ARE:
2K 4K 8K
+4.3 +0.0 +0.0

SOURCE # 17 , air iniet gt1, CONTRIBUTES:

SOUND PRESSURE LEVEL = +34.0 DB

THE OCTAVE BAND SOUND PRESSURE LEVELS
31.5 63 125 250 500 1K
+30.4 +29.3 +22.1 +23.6 +20.5 +14.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5° Haverstraw Marina

SOUND LEVEL =
ARE:
2K 4K 8K
+9.7 +0.0 +0.0

SOURCE # 18 , air inlet gt2, CONTRIBUTES:

SOUND PRESSURE LEVEL = +33.5 DB
THE OCTAVE BAND SOUND PRESSURE LEVELS
31.5 63 125 250 500 LL¢

.0 +28.9 +21.7 +23.2 +20.0 +13.4
BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina

SOUND LEVEL =
ARE:
2K 4K 8K
+8.9 +0.0 +0.0

SOURCE # 19 , air inlet gt3, CONTRIBUTES:

SOUND PRESSURE LEVEL = +33.1 DB

THE OCTAVE BAND SOUND PRESSURE LEVELS
31.5 63 125 250 500 1K
+29.5 +28.4 +21.3 +22.7 +19.5 +12.8
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina
SOURCE # 7 , bfw pump 1, CONTRIBUTES:
SOUND PRESSURE LEVEL = +29.6 DB

THE OCTAVE BAND SOUND PRESSURE LEVELS
31.5 63 125 250 500 1K
+26.3 +25.3 +19.1 +15.6 +12.5 +10.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina
SOURCE # 8 , bfw pump 2, CONTRIBUTES:
SOUND PRESSURE LEVEL = +29.6 DB

THE OCTAVE BAND SOUND PRESSURE LEVELS
31.5 63 125 250 500 1K
+26.3 +25.3 +19.1 +15.6 +12.5 +10.0
NO BARRIER FOR THIS RECPT./SOURCE

‘IVER # 5 Haverstraw Marina ,
CE # 9 , bfw pump 3, CONTRIBUTES:

SOUND PRESSURE LEVEL = +29.4 DB

THE OCTAVE BAND SOUND PRESSURE LEVELS
31.5 63 125 250 500 1K
+26.2 +25.1 +18.9 +15.4 +12.3 +9.7

SOUND LEVEL =
ARE:
2K 4K 8K
+8.1 +0.0 +0.0

SOUND LEVEL =
ARE:
2K 4K 8K
+4.6 +0.0 +0.0

SOUND LEVEL =
ARE:
2K 4K 8K
+4.6 +0.0 +0.0

SOUND LEVEL =
ARE:
2K 4K 8K’
+4.3 +0.0 +0.0

+23.9 DBA

16K HERTZ
+0.0

+22.1 DBA

16K HERTZ
+0.0

+21.2 DBA

16K HERTZ
+0.0

+20.6 DBA

16K HERTZ
+0.0

+20.1 DBA

16K HERTZ
+0.0

+14.8 DBA

16K HERTZ
+0.0

+14.8 DBA

16K HERTZ
+0.0

+14.6 DBA

16K HERTZ
+0.0




NO BARRIER FOR THIS RECPT./SOURCE

EIVER # 5 Haverstraw Marina
CE # 10 , bfw pump 4, CONTRIBUTES:
D PRESSURE LEVEL = +29.4 DB SOUND LEVEL =
£ OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K
+26.2 +25.1 +18.9 +15.4 +12.3 +9.7 +4.3 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina

SOURCE # 11 , bfw pump 5, CONTRIBUTES:

SOUND PRESSURE LEVEL = +29.0 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+25.8 +24.7 +18.5 +14.9 +11.8 +9.1 +3.5 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina

SOURCE # 12 , bfw pump 6, CONTRIBUTES:

SOUND PRESSURE LEVEL = +29.0 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+25.8 +24.7 +18.5 +14.9 +11.8 +9.1 +3.5 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina

SOURCE # 24 , transformer (svc sta), CONTRIBUTES:

SOUND PRESSURE LEVEL = +15.7 DB SOUND LEVEL =
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K

.2 +10.1 +12.0 +6.4 +5.4 +0.0 +0.0 +0.0 +0.0
BARRIER FOR THIS RECPT./SOURCE

RECEIVER # 5 Haverstraw Marina

SOURCE # 25 , transformer (svc sta 2), CONTRIBUTES:

SOUND PRESSURE LEVEL = +15.3 DB SOUND LEVEL =

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K
+3.8 +9.7 +11.6 +6.0 +4.9 +0.0 +0.0 +0.0 +0.0
NO BARRIER FOR THIS RECPT./SQURCE

+14.6 DBA

16K HERTZ
+0.0

+14.0 DBA

16K HERTZ
+0.0

+14.0 DBA

16K HERTZ
+0.0

+5.3 DBA

16K HERTZ
+0.0

+4.8 DBA

16X HERTZ
+0.0




bowline noise
run #3
contains turbine building as a barrier for Mackey Ct

BA control on stacks
control on transformers (quieted design)
ram <NCALC591>




02-10-2000 11:53:37
bowline noise
run #3
tains turbine building as a barrier for Mackey Ct
BA control on stacks
A control on transformers (quieted design)
INPUT FILES
SOURCE - bowline.sou RECEPTOR - bowline.rec  BARRIER - bowline.bar

RESULTS SUMMARY

RECEIVER S.PRESSURE LEV.(DB) SOUND LEVEL (DBA)
W/ BCKGND W/0 BCKGRN W/ BCKGND W/0 BCKGND

# 1 Mackey Court +62.7 +62.7 +46.9
+46.9

# 2 Nearest Residential South +62.3 +62.3
+46.8 +46.8

# 3 Jefferson Street +58.7 +58.7 +42.1
+42.1

# & St Peters School/Church +60.1 +60.1
+43.5 +43.5

# 5 Haverstraw Marina +59.8 +59.8 +42.5
+42.5




CooLIN G TOWER

SOURCE 1 cooling tower SOUND PWR LEVEL= +125.3 DB




—_——

* RESULTS *

Program <NCALC591>

10-2000 11:59:00
T FILES
RCE - bowcool.sou RECEPTOR - bowline.rec  BARRIER - bowline.bar

bowline cooling tower noise

run #2

cooling tower with some control and with path specific attenuation
at McKenzie Ave to account for short end of tower (3 dB)

no barrier effects




- ...

02-10-2000 11:59:03
bowline cooling tower noise
run #2
| cooling tower with some control and with path specific attenuation
cKenzie Ave to account for short end of tower (3 dB)
Qarrier effects
ram <NCALC591>
INPUT FILES
SOURCE - bowcool.sou RECEPTOR - bowline.rec  BARRIER - bowline.bar

AT RECEIVER # 1 Mackey Court

WITH THE BACKGROUND NOISE (IF ANY)

I SOUND PRESSURE LEVEL = +59.6 DB SOUND LEVEL = +44.0 DBA
: WITHOUT THE BACKGROUND NOISE
SOUND -PRESSURE LEVEL = +59.6 DB SOUND LEVEL = +44.0 DBA

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+53.6 +56.5 +52.4 +45.9 +39.8 +38.3 +33.1 +21.9 +0.0 +0.0

RECEIVER # 1 Mackey Court

SOURCE # 1 , cooling tower, CONTRIBUTES:

SOUND PRESSURE LEVEL = +59.6 DB SOUND LEVEL = +44.0 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+53.6 +56.5 +52.4 +45.9 +39.8 +38.3 +33.1 +21.9 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE
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02-10-2000 11:59:06

bowline cooling tower noise

run #2
ling tower with some control and with path specific attenuation
cKenzie Ave to account for short end of tower (3 dB)
arrier effects

Program <NCALC591>

INPUT FILES

SOURCE - bowcool.sou RECEPTOR - bowline.rec  BARRIER - bowline.bar

AT RECEIVER # 2 Nearest Residential South

WITH THE BACKGROUND NOISE (IF ANY)
SOUND PRESSURE LEVEL = +62.0 DB SOUND LEVEL = +46.3 DBA

WITHOUT THE BACKGROUND NOISE

SOUND PRESSURE LEVEL = +62.0 DB SOUND LEVEL +46.3 DBA

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 14 4K 8K 16K HERTZ
+56.9 +58.8 +53.7 +47.4 +41.8 +40.8 +36.8 +30.4 +0.9 +0.0

RECEIVER # 2 Nearest Residential South

SOURCE # 1 , cooling tower, CONTRIBUTES:

SOUND PRESSURE LEVEL = +62.0 DB SOUND LEVEL = +46.3 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+56.9 +58.8 +53.7 +47.4 +41.8 +40.8 +36.8 +30.4 +0.9 +0.0

NO BARRIER FOR THIS RECPT./SOURCE




02-10-2000 * 11:59:09
bowline cooling tower noise
run #2
ling tower with some control and with path specific attenuation
Kenzie Ave to account for short end of tower (3 dB)
rrier effects
Program <NCALCS591>
INPUT FILES
SOURCE - bowcool.sou RECEPTOR - bowline.rec  BARRIER - bowline.bar

AT RECEIVER # 3 Jefferson Street

WITH THE BACKGROUND NOISE (IF ANY)

SOUND PRESSURE LEVEL = +59.9 DB SOUND LEVEL = +44.4 DBA
WITHOUT THE BACKGROUND NOISE
SOUND PRESSURE LEVEL = +59.9 DB SOUND LEVEL = +44.4 DBA

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+53.9 +56.9 +52.7 +46.2 +40.2 +38.8 +33.,7 +23.0 +0.0 +0.0

RECEIVER # 3  Jefferson Street

SOURCE # 1 , cooling tower, CONTRIBUTES:

SOUND PRESSURE LEVEL = +59.9 D8 SOUND LEVEL = +44.4 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+53.9 +56.9 +52.7 +46.2 +40.2 +38.8 +33.,7 +23.0 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE




02-10-2000 11:59:12

bowline cooling tower noise

run #2

cooling tower with some control and with path specific attenuation
cKenzie Ave to account for short end of tower (3 dB)
arrier effects
gram <NCALC591>

INPUT FILES

SOURCE - bowcool.sou RECEPTOR - bowline.rec  BARRIER - bowline.bar

AT RECEIVER # & St Peters School/Church

WITH THE BACKGROUND NOISE (IF ANY)
SOUND PRESSURE LEVEL = +59.3 DB SOUND LEVEL = +43.6 DBA




WITHOUT THE BACKGROUND NOISE
SOUND PRESSURE LEVEL = +59.3 DB SOUND LEVEL = +43.6 DBA

5 63 125 250 500 11 X 4K 8K 16K HERTZ

QOCTAVE BAND SOUND PRESSURE LEVELS ARE:
.3 +56.2 +52.1 +45.6 +39.5 +37.9 +32.6 +21.1 +0.0 +0.0

RECEIVER # 4 St Peters School/Church

SOURCE # 1 , cooling tower, CONTRIBUTES:

SOUND PRESSURE LEVEL = +59.3 DB SOUND LEVEL = +43.6 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+53.3 +56.2 +52.1 +45.6 +39.5 +37.9 +32.6 +21.1 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE




|

02-10-2000 11:59:15
bowline cooling tower noise
run #2
cgoling tower with some control and with path specific attenuation
Kenzie Ave to account for short end of tower (3 dB)
rrier effects
ogram <NCALC591>
INPUT FILES
SOURCE - bowcool.sou RECEPTOR - bowtine.rec  BARRIER - bowline.bar

AT RECEIVER # 5 MHaverstraw Marina

WITH THE BACKGROUND NOISE (IF ANY)

SOUND PRESSURE LEVEL = +57.2 DB SOUND LEVEL = +41.0 DBA
WITHOUT THE BACKGROUND NOISE
SOUND -PRESSURE LEVEL = +57.2 DB SOUND LEVEL = +41.0 DBA

THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:
31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+51.3 +54.2 +50.0 +43.3 +37.0 +35.0 +28.7 +13.9 +0.0 +0.0

RECEIVER # 5 Haverstraw Marina

SOURCE # 1 , cooling tower, CONTRIBUTES:

SOUND PRESSURE LEVEL = +57.2 DB SOUND LEVEL = +41.0 DBA
THE OCTAVE BAND SOUND PRESSURE LEVELS ARE:

31.5 63 125 250 500 1K 2K 4K 8K 16K HERTZ
+51.3 +54.2 +50.0 +43.3 +37.0 +35.0 +28.7 +13.9 +0.0 +0.0

NO BARRIER FOR THIS RECPT./SOURCE




bowline cooling tower noise
run #2
cooling tower with some control and with path specific attenuation
McKenzie Ave to account for short end of tower (3 dB)
arrier effects
ram <NCALC591>
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02-10-2000 11:59:15
bowline cooling tower noise
run #2
cooling tower with some control and with path specific attenuation
cKenzie Ave to account for short end of tower (3 dB)
rrier effects
T FILES
SOURCE - bowcool.sou RECEPTOR - bowline.rec  BARRIER - bowline.bar

RESULTS SUMMARY

RECEIVER S.PRESSURE LEV.(DB) SOUND LEVEL (DBA)
W/ BCKGND W/0O BCKGRN W/ BCKGND W/0 BCKGND

# 1 Mackey Court +59.6 +59.6 +44.0
+44.0

# 2 Nearest Residential South +62.0 +62.0
+46.3 +46.3

#3 Jefferson Street +59.9 +59.9 +44 .4
+44.4

# & St Peters School/Church +59.3 +59.3
+43.6 +43.6

# 5 Haverstraw Marina +57.2 +57.2 +41.0
+41.0




Figure C-1
Project: Bowline Construction Noise Sources
Construction Phase: Grading and Excavation
All data are sound pressure levels at 50 feet
Octave Band (Hz)*** Overall

Source Initial SPL(50ft)* # On-site  Corr. For# Usage Factor** Adjusted dBA 32 63 125 250 500 1k 2k 4k 8k 16k  SPL (dBA)
Scraper 85 2 3.0 9 79.0 67 73 78 81 76 74 71 65 59 50 79
Bulldozer 85 3 48 8 81.8 70 76 81 84 79 77 74 68 62 53 82
Pickup Truck 65 8 9.0 8 66.0 54 60 65 68 63 61 58 52 46 37 66
Pile Driver 101 2 30 14 90.0 78 84 89 92 87 85 82 76 70 61 90

" |Grader 86 1 0.0 13 73.0 61 67 72 75 70 68 65 59 53 44 73
Loader 86 1 0.0 8 78.0 66 72 77 80 75 73 70 64 58 49 78
Backhoe 85 2 30 8 80.0 68 74 79 82 77 75 72 66 60 51 80
Dump Truck 85 3 48 8 81.8 70 76 81 84 79 77 74 68 62 53 82
Diese! Engine Spectrum Correction -18 -12 -7 -4 -9 -1 -14 -20 -26 -35
* From BBN, 1977 "Prediction of Noise from Power Plant Construction”
** From BBN, 1971 "Noise from Construction Equipment and Operations...."
*** Octave band data developed by applying the spectrum shape for diesel engine noise from BBN, 1977 and adjusting to obtain overall SPL at 50 feet.

2/10/00 bowlineconstruction.xls




Figure C-2
Project: Bowline Construction Noise Sources
Construction Phase: Concrete Pouring
All data are sound pressure levels at 50 feet
QOctave Band (Hz)*** Qverall
Source Initial SPL(50ft)* # On-site Corr. For# Usage Factor™  Adjusted dBA 32 63 125 250 500 1k 2k 4k 8k 16k SPL (dBA)
Pickup Truck 65 8 9.0 8 66.0 54 60 65 68 63 61 58 52 46 37 66
Air Compressor 86 1 0.0 4 82.0 70 76 81 84 79 77 74 68 62 53 82
Concrete Mixer 85 4 6.0 4 87.0 75 81 86 89 84 - 82 79 73 67 58 87
Concrete Pump 82 1 0.0 4 78.0 66 72 77 80 75 73 70 64 58 49 78
" Jvack Hammer 88 0 #NUM! 14 #NUMI #NUMI #NUM! #NUM! #NUMI #NUMI #NUM! #NUMLE #NUM] #NUME #NUML - #NUMI
Diesel Engine Spectrum Correction -18 -12 -7 -4 ) -11 -14 -20 26 =35
* From BBN, 1977 "Prediction of Noise from Power Plant Construction”
** From BBN, 1971 "Noise from Construction Equipment and Operations...."
"* Octave band data developed by applying the spectrum shape for diesel engine noise from BBN, 1977 and adjusting to obtain overall SPL at 50 feet.

2/10/00 bowlineconstruction.xls




