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"The Raft of Summer"
Courtesy of Paul Smith, Binghamton, New York

Someone once said a picture is worth a thbusand words,
and the cover photogr summarizes the study in a simple
but graphic manner. Y, the modern Huck Finn can en-
joy many scenic and recreational o ties associated
with a Susquehanna River relatively free of pollutants, But
tomorrow when the boy is m will the river still offer
clean water for his children's enjoyment? This study sug-
gests some ways to keep the Susquehanna clean and to
ensure that future generations in Broome and Tioga Counties
can enjoy "The of Summer, "
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The Report for the Binghamton Wastewater Management

Study consists of nine appendices. The Summary Report,
Background Information Agﬁndix. Plan Formﬁaflion Appen-
, and comments constitute the primary gg%d'y
documents, The live remaining documents support the Plan
Formulation A@ndix. The relationship of the Impact
ssessment and Evaluation Appendix to the other documeiaﬁs
s Indicated In the diagram Eegw.

The Impact Assessment and Evaluation Appendix investigates
the ecogogical. Social, resource commitment, and economic
impacts of various wastewater management plans for Broome
and Tioga Counties, New York, as they were refined during
the Study. This Appendix also discusses the impact assess-
ment and evaluation methodology and its effect on the accept-
ance, reformulation, or rejection of plans.
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CHAPTER I - FRAMEWORK FOR IMPACT
ASSESSMENT AND EVALUATION

<A 4 T

INTRODUCTION

The Binghamton Wastewater Management Study was a joint
Federal, State, and local planning effort to develop viable
plans for the protection and enhancement of water quality
and associated resources of the Susquehanna River Basin
within Broome and Tioga Counties, New York. The Impact
Assessment and Evaluation Appendix (IAEA) identifies and
evaluates signilicant impacts of the various plans, and is
part of a comprehensive nine volume Study Report document-
ing the results of the intensive two-year planning effort. The
main body of the Report is contained in the Plan Formulation
%Endix which summarizes impact assessment and evalu-
ation, as well as considerations presented in the other
appendices such as design and cost, institutional analysis,
and public involvement. The Plan Formulation Appendix
also presents the decisions of fhe Study and the reasons lfor
these judgments in light of the concerns expressed in the |
IAEA and the other appendices. 1
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PURPOSE OF APPENDIX

The National Environmental Policy Act of 1969 directed all
Federal agencies to "utilize a systematic, interdisciplinary
approach which will insure the integrated use of the natural
and social sciences and the environmental design arts in
planning and in decision making which may have an impact
on man's environment. " The purpose of this Appendix is to
Mfulﬂll the requirements of NEPA, both in letter and spirit.

A range of wastewater management plans have been pro-
posed as solutions to water quality management problems in
Broome and Tioga Counties, New York. This Appendix will
examine the environmental impacts of each plan in relation
to the base condition.~ The examination of impacts will be
done in sufficient detail allow the reader to weigh these
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impacts in relation to concerns voiced in the other appen-
dices. After this weighing by the reader, he can then rank
the final Plans for Choice according to his own conclusions
and preferences.

PLANNING FRAMEWORK

Impact assessment and evaluation progressed through three
separate stages as outlined by the Principles & Standards
for Planni_{ng Water and Related Resources. road range
of strategies were delineate e and some very
general decisions were made. Stage II formulated specific
alternatives for solving problems while attempting to outline
the impacts of each alternative. In Stage III, detailed plans

were refined and evaluated to facilitate the choice of a final
plan.

Progrj;sing from Stage I to Stage III, the level of detail
increased while the number of alternatives under considera-
tion decreased. Figure I-1 indicates the general plan
formulation process for planning. This iterative procedure
allowed for deleting alternatives during the Study when the
increasing level of detail showed that it did not accomplish
its goal or uncovered sufficient reason why another alterna-
tive could accomplish the same goal with less advérse
impact.

The first impression given by Figure I-1 is that all possible
strategies were considered in Stage I and these were suc-
cessively screened until only a few remained in Stage III.
Theoretically, final plans could then be traced back to the
original strategies. This conclusion is based on the
assumption that once information surfaced about an alterna-
tive showing it did not meet its assigned goal (or another
alternative could accomplish the same goal in a more effec-
tive manner), the alternative was then dropped from further
consideration. In actual fact, this smooth procedure for
continually decreasing the number of alternatives did not
always occur., Rather, alternatives found to be deficient
were frequently modified to make them more acceptable and
were carried forward for further consideration. Due to the
increasing level of information, some stages even uncovered
and investigated more possibilities than the previous stage.
To aid the reader, tables have been provided at the end of
each stage showing the transition of alternatives from one
step to the next,
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IMPACT ASSESSMENT AND EVALUATION METHODOLOGY

An assessment and evaluation of impacts can only be as
detailed as the alternatives themselves. Thus, as the alter-
natives were refined and presented in more detail, the
impact assessment and evaluation also became more
detailed. The iterative process for agsessment and evalua-
tion enabled a broad range of strategies to be narrowed to
a small number of plans for final investigation.

Assessment of impacts was accomplished by a comparison
of expected effects associated with a particular alternative
to the expected conditions in the Study Area in the absence
of any wastewater management plan. This no action alterna-
tive assumed that no further wastewater management deci-
sions would be made in the Study Area except those already
budgeted. This methodology provided a Baseline Condition
against which the action alternatives or plans were com-
pared. In this way, the impacts of an alternative or plan
were identified as those effects which differed in some way
from the conditions associated with the future baseline.
These differences were then either qualitatively or quan-
titatively measured and their location and timing were
identified.

Therefore, as the initial strategies were screened and nar-
rowed to final plans, the increase in the level of investiga-
tion into assessing the ecological, social, and economic
impacts allowed more accurate identification, measurement
and assessment of the impacts. These impacts were
measurements of the effects of the alternatives and plans
against the existing and project conditions of the Study Area.
Evaluation was accomplished from interpretation of these
impacts and comparison of the impacts between alterna-
tives. This evaluation considered the degree of beneficial
or adverse effects to the environmental and social setting in
relation to the Baseline and other alternatives or plans.

SIGNIFICANT STUDY AREA PROBLEMS, CONCERNS, & ISSUES

Broome and Tioga Counties, New York, wcre the focus of
the Binghamton Wastewater Management Study. When neces-
sary, impacts were assessed and evaluated on a larger
regional scale., Primary emiphasis, though, was on the
Urban Study Area along the Susquehanna River from the
Chenango River to the Village of Owego (se« Figure I-2),
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The Urban Study Area faces some significant questions in its
future management of wastewater programs. How can the
existing system comply with Federal and State requirements
for secondary treatment by 1977? Can combined sewer
overflows be controlled? How much will infiltration control
cost the City of Binghamton? Should Chenango Valley build
its own wastewater treatment plant or connect to the
Binghamton-Johnson City system? Can the Town of Owego
provide adequate sewer services for the projected demand
as its suburbanizes because of its prime location? What is
the best management system for implementing future waste-
water management programs? These questions are only a
sample of those problems which helped guide the formula-
tion, assessment, and evaluation of alternatives during the
wastewater management planning effort.

Achievement of the goals and objectives of PL 92-500 con-
cerning wastewater treatment was a major concern through-
out the Binghamton Wastewater Management Study.
Achievement and maintenance of stream standards and
water quality in the urban area was also a major objective
of the Study. Improving the potentials for use of the area's
waterways for both primary and secondary contact recrea-
tion was likewise an important concern.

There also existed a strong desire on the part of concerned
decision makers to eliminate existing public health hazards
associated with their water resources as quickly as pos-
sible, yet allow for various options for solving these
problems.

Although public health, water quality effluent standards, and
recreational potentials were the areas of direct concern with
wastewater management, secondary effects were also
scrutinized. For example, conformance to desired land use
plans, minimization of urban sprawl, and conservation of
resources were also carefully examined by all decision
makers throughout the Study. ‘

The Study team and the consultant formulated, assessed,
and evaluated wastewater management alternatives in com-
parison to the Baseline Condition (presented in the next
section). These analyses were then reviewed by the various
decision groups including the Citizens Advisory Committee,
the Technical Advisory Committee, and the Interagency
Study Management Group. The decision makers selected
alternatives to be carried through to the next iteration for
further study. At the end of each iteration, the concerns
and issues raised by particular decision makers were
utilized in the elimination and refinement of alternatives
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before moving into the next iteration. The detailed sequence
of decisions and plan refinement is contained in the Plan
Formulation Appendix. The assessment and evaluation of
plans as discussed in this appendix assisted the decision
makers in arriving at their recommended plan in the final
iteration of the study.

BASELINE CONDITION

Environmental conditions associated with the projected
Baseline Condition forms the basis against which all action
alternative wastewater management plans were compared.
The Baseline as discussed herein constitutes not only a
basis of assessment, but was also considered as a possible
wastewater management plan--the ''no action" alternative.
The following analysis discusses the changes from existing
(1977) conditions which would most probably characterize
the Study Area in the year 2020 in the absence of any area-
wide plan for wastewater management. The exact details of
the Baseline Condition, as discussed in the following pages,
actually were not specified as a unique plan until the later
stages of study. However, the Baseline Condition is
described in detail at this time so that reader may have an
evaluative frame of reference as he progresses through the
Appendix.

WASTEWATER MANAGEMENT CHARACTERISTICS

Municipal Wastewaters

In defining the ecological, social, and economic projections
for the Baseline, it is assumed that no wastewater treatment
plants would be added other than those that have already
been approved by NYSDEC for construction before 1977.
Expansion of existing sewerage service areas were assumed
to follow the existing trends. The additional interceptors
approved by NYSDEC for funding before 1977 would be con-
structed. However, the Chenango Valley interceptor was not
included in these conditions as Broome County was studying
other alternatives. The interceptors, providing service for
growth areas that were included in Broome County Sewerage
Feasibility Study, were assumed to be in the Baseline.
Figure I-3 shows the physical features of the wastewater
management system for the Baseline Profile.




The following is a brief description of the facilities to be
included in the Baseline.

Owego Village, An interceptor, pump station, and a
force mainto serve all areas south of the Susquehanna River
and within the Village, part of River Road and the Valley
View Heights subdivision, the area within the Village lying
west of Owego Creek, and the low area lying east of the
Court Street Bridge, including Lackawanna Avenue and
Route 17. The existing primary treatment plant would be
upgraded to provide for secondary treatment. This project
is planned by NYSDEC for funding in 1976.

Town of Union. Extension of a sanitary sewer to the
Choconut Center area of the Town of Union is planned by
NYSDEC for funding by 1977 and was assumed to be in the
Baseline.

Town of Vestal, An interceptor sewer from the exist-
ing Vestal primary STP to the Endicott STP is planned by
NYDEC for funding and construction by 1977. This inter-
ceptor would serve the westerly portion of the Town of
Vestal, currently served by a the primary treatment plant,
which would be closed.

Town of Owego. An interceptor serving the eastern
part of the town and connecting to STP #2 is ranked by
NYSDEC for funding by 1977,

In summary, the physical municipal wastewater management
characteristics for the Baseline include:

1. Abandonment of the Vestal STP and diversion of its
influent sewage via a new interceptor to the Endicott STP.

2. Upgrading of the Owego Village STP to provide sec-
ondary treatment,

3. Abandonment of the Owego Valley View STP and
diversion of it of its influent sewage to an upgraded Owego
Village STP.

4. The remaining existing STP's, including Binghamton-
Johnson City STP, Owego Town #1 STP, Owego Town #2
STP, and Endicott STP would not be expanded or upgraded.

5. The Chenango Valley area would continue on septic
systems.
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6. Extensions of sewage collection and treatment serv-
ices would take place within the Nanticoke Creek Valley and
toward Five Mile Point,

7. The sewered population to all STP's would continue to
grow and sewage flows would increase.

‘ Wastewater management service areas, stemming from
et existing conditions and common to all alternatives including

! the Baseline, were finalized in Stage II-1 of the Study.

: The six wastewater management service areas include
' Binghamton-Johnson City, Chenango Valley, Endicott, East
Owego, West Owego, and Owego Village. Generally, these
i service areas corresponded to those areas which either
were served by the existing sewage treatment plants, or
were planned for such service by 1977, The exception was
Chenango Valley, which presently is unsewered. Figures
I-4, 5, and 6, show the boundaries of these service areas.

The projected sewered populations and flows are shown in
Table I-1.

} Infiltration and Inflow

Infiltration into the sewer lines, particularly into the
Binghamton-Johnson City sewer system, would continue to
be a severe problem. Additionally, problems associated
~ with inflow into the B-JC system, such as combined sewer
overflows during heavy rains, would also continue to occur
in the Baseline. Because of continued efforts to improve the
sewerage system, infiltration into the West Owego sewers
was assumed to be corrected by 1977 and thus not a problem
in the future. The infiltration and inflow which presently
contribute to the total sewage flow of the Owego Village sys-
tem, however, would continue to be a problem in the future.

'Slu_d‘g Management

As sewa flows in the Binghamton area increase, the
amount of sludge generated at municipal treatment plants
would also increase. Sludge quantities for the year 2020

Sludge management practices in the Baseline were assumed
to be extensions of the sludge management practices cur-
rently in operation. :

11

determined on a lb/cap/day basis are shown in Table I-2. .
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TABLE -2
SLUDGE QUANTITIES FOR THE YEAR 2020

SLUDGE QUANTITY
SERVICE AREA Digeste ndigested
II£'7aay) 11575ay;

Binghamton-Johnson City 35,400 51, 300

Endicott 5, 000 8,400

East Owego 2,800 4,800

West Owego 700 1,100

Owego Village 1,300 2, 300

Chenango Valley 3,200 5, 300 '
| Totals 48,400 73, 200 |
i
.*
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Owego Village presently landfills its dried primary sludge.
After 1977, with the onset of secondary treatment at the
Owego Village STP, greater quantities of sludge would be
produced. Therefore, at some time during the planning
period (to the year 2020) either a new landfill site would
have to be chosen or a new disposal methodology would have
to be selected.

East and West Owego currently deliver liquid sludge to
nearby farmers who apply the sludge to their lands. This
present practice of land application of liquid sludge would
probably be suitable for East and West Owego throughout the
planning period.

The Endicott STP presently disposes of its sludge in the
nearby town sanitary landfill. However, since the life
expectancy of the landfill is less than the 50 year planning
period, Endicott would have to either locate a new landfill
for sludge disposal or utilize a different sludge disposal
methodology.

The Binghamton-Johnson City STP is currently facing a
critical situation with regard to sludge disposal. A planned
program of land application of sludge has not yet been com-
menced. If it does not succeed, the remaining alternative
for sludge disposal would be to landfill at a county-owned
site. Temporarily, sludge is being used as a soil con-
ditioner in a nearby horticulture operation.

Industrial Wastewater

Treatment of industrial wastewater must comply with
Federal and State regulations. Industries served by muni-
cipal systems must satisfy the pretreatment requirements.
Industries discharging directly to receiving waters must
comply with the pertinent Effluent Limitations Guidelines
and New Sources Performance Standards. Analysis of the
industrial wastewater flow in the Study Area and the impacts
of industrial wastewater effluents discharged to the surface
waters indicated that there would be no need to apply higher
treatment levels to meet National requirements. In other
words, there is no need to consider alternative industrial
wastewater management systems that would require more
stringent treatment for discharge to surface waters than
those required by existing regulations.

There are, however, some indications that industrial dis-

charges are a source of management problems in the
Endicott and Binghamton-Johnson City systems. Discharges
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of heavy metals to the Endicott system have been implicated
in the poor performance of the secondary treatment portion
of this STP, and, in addition, have resulted in a prohibition
against use of the sludge from this plant as a soil condi-
tioner. Although the precise magnitude and source of this
problem are still in doubt, it is fairly well documented that
the cause of the problem is the discharge of heavy metals
to the sewer system, and this is most likely due to an indus-
trial discharge or discharges.

In the Binghamton-Johnson City system, problems with
industrial discharges were less acute than at Endicott, but it
was felt that the high influent levels of suspended solids
were cause for some concern, particularly since the STP
has had difficulties in dewatering the existing volumes of
sludge. It would appear that the high influent solids levels
were due to one or more industrial discharges. Addition-
ally, stormwater may contribute heavy metals to the sewer-
age system making treatment difficult during periods of high
flow to the plant.

There are existing mechanisms by which most of these
problems can be overcome, including pretreatment guide-
lines for incompatible pollutants (such as heavy metals) dis-
charged to publicly owned treatment works, and the ability
of Binghamton-Johnson City to either require pretreatment
for suspended solids removal, or to levy a surcharge for
such a discharge to the sewer system. However, unless the
existing institutions utilize their powers to overcome the few
existing problems associated with industrial wastewaters,
then the minor problems now apparent would become major
problems later in the planning period.

ECOLOGICAL

Aquatic Ecology

Increased sewage flows to the sewage treatment plants under
the Baseline would result in overloading the treatment
capacity of the STP's by 2020, thus reducing the quality of
sewage effluents entering the Susquehanna River. Pollutant
loadings from these projected sewage effluents in the year
2020 are summarized in Table I-3 and are compared to
existing loadings. Additionally, during periods of heavy
rain, combined sewer overflows would discharge pollutants
into the Chenango and Susquehanna Rivers. Estimates of
such combined sewer overflow pollutant characteristics for

”»
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TABLEI-3
MUNICIPAL EFFLUENT CHARACTERISTICS

Existing (Year 1973) and Baseline Condition (Year 2020)

Flow SS BOD'! NoOD? Total N Total P
sTP (MGD) (1b/day) (1b/day) (Ib/day) (Ib/day) (1b/day)
Binghamton-

Johnson City
A) Existing 18.3 4600 3050/3650  5200/8700 2800 700
B) Year2020 254 10000 6350/11200 9400/12800 3480 870
Chenango Valley
A) Existing Periodic septic system overflows and malfunctions
B) Year 2020 Periodic septic system overflows and malfunctions
Endicott®
A) Existing 42 870 870 3060/4600 1010 313
B) Year 2020 9.2 1500 1520 5500/9100 2260 600
Vestal
A) Existing 1.0 350 1200 1600/1600 350 71
B) Year 2020 To be abandoned and flows sent -to Endicott
East Owego -
A) Existing 04 50 30 100/650 175 45
B) Year 2020 28 435 435 1450/3020 640 150
West Owego !
A) Existing 0.2 130 90 215/360 78 23
B) Year 2020 0.7 180 180 100/1680 300 80
Owego Village
A) Existing 09 180 300 450/450 97 32
B) Year 2020 0.97 125 125 415/700 150 40
TOTAL
A) Existing 250 6180 5540/6140 1062516360 4510 1184
B) Year2020 413 12,240 8610/13,460 16865/27300 6830 1740
! 2 summer loadings/winter losdings

single # ~ round loadings
’ mu-n{::udmtpo&mnduﬂcmmmdnkkﬁuﬂlmpoﬂonnmuia.,l&%DOD+SSrenmd
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a 1.25 inch storm in a 24 hour period are 9,400 pounds of
BOD and 4, 200 pounds of NOD.

In discussing the changesin aquatic ecology for the Baseline,
two river flow conditions are employed. First, the minimum
average seven consecutive day river flow which will occur
once in ten years (MA-7-CD-10) was used to emphasize
aquatic conditions when they may be at their worst. Second,
the design storm-flow is used to discuss the aquatic condi-
tions which would most likely occur during periods of com-
bined sewer overflows. The MA-7-CD-10 flow is not
assumed to occur during periods of heavy rain; the design
storm river flow is assumed to be approximately twice as
great as the MA-7-CD-10 flow (see Stormwater Management

Section in Degign and Cost Appendix).

Physical/ Chemical Characteristics.

Dissolved oxygen. Increases in the biological and nitro-
genous oxygen demanding wastes entering the Susquehanna
would result in a minimum in-stream dissolved oxygen (DO)
concentration of 3.5 mg/1 by the year 2020 during the
MA-7-CD-10. During design storm periods, the dissolved
oxygen in the Susquehanna would be 3-4 mg/1l. Thus, for the
Baseline, dissolved oxygen level would be at its worst dur-
ing low river flow.

Low dissolved oxygen concentrations of 3-4 mg/1, such as
would be experienced during storm conditions and during
MA-7-CD-10 flow conditions in the Susquehanna River under
the Baseline would, to varying degrees, adversely affect
aquatic flora and fauna. For example, adult species of local
sport fish such as smallmouth bass and walleye pike may
avoid the areas of low dissolved oxygen concentrations.
However, if such low dissolved oxygen concentrations
occurred during spawning and hatching periods of the fishes'
life cycle, the survival rate of eggs and fry of the species
would decrease. Low dissolved oxygen concentrations would
adversely affect the growth and activity of adult smallmouth
bass and walleye pike.

Temperature. The seasonal temperature fluctuations in
elfTuent sewage correspond closely to the seasonal temper-
ature changes recorded within the Susquehanna. During the
summer months when high river temperatures (26 degrees
C) results in lower levels of dissolved oxygen (DO), the
effects of sewage effluents upon river temperature will be
minimal since the effluent temperatures are approximately
the same as the river temperatures (within a few degrees C).

20
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Consequently, changes in dissolved oxygen concentrations
within the river in response to sewage effluent temperatures
would be minimal.

It is important, however, to consider other sources which
may create large temperature changes within the river,
since a significant change of in-stream temperatures would
change the level of DO saturation; that is, the higher the
river temperature, the lower the concentration of DO.
Under instances of high river temperatures, oxygen demand-
ing wasteloads would create more adverse conditions in
terms of degree and duration of oxygen depletion within the
river.

At present, the New York State Electric and Gas Goudy
Power Plant station in Johnson City, located about one mile
downstream of the Binghamton-Johnson City STP, utilizes
on an average daily basis approximately 80 mgd of water
with a maximum of 150 mgd from the Susquehanna for cool-
ing purposes. Under the MA-7-CD-10 flow conditions of the
Susquehanna River, 150 mgd (230 cfs) represents approxi-
mately 70 percent of the river flow of 330 cfs. The heated
condenser cooling waters are discharged into Little
Choconut Creek slightly upstream of its confluence with the
Susquehanna River. Currently, thermal discharge criteria
for the effluent cooling waters are set at a maximum of 100
degrees F (37.8 degrees C) with discharge-intake temper-
ature difference not to exceed 25 degrees F (12 degrees C),
whichever is more stringent. By 1 July 1983, the effluent
limits for the cooling water are a discharge temperature
less than or equal to 89 degrees F (31.7 degrees C) with a
discharge-intake temperature difference less than or equal
to 30 degrees F (16.7 degrees C). The New York State
Department of Environmental Conservation, through its
regional offices, has the responsibility for enforcing these
standards.

Currently, adverse temperature effects of the power station
discharge on the dissolved oxygen concentrations within the
Susquehanna have not been observed. However, assuming
the Baseline DO parameters for the year 2020, additional
reductions in the levels of DO within the river could occur
if significant river temperature changes are created by the
power plant thermal discharges. Should such conditions
arise, operational changes to the power plant would be
necessary in order to meet temperature criteria for the
Susquehanna River.

H. The pH of the Susquehanna River varies seasonally
S'e_pending on the amount of algal activity in the river which
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is in turn influenced by nutrients inputs. Variations in pH
along the river range from a low of 6.5 to a high of 8. 3,
both measured by the NYSDEC in 1971 and 1972 at the Route
26 Bridge between Endicott and Vestal (MP 30.8). Data
recorded in 1973 along the river showed pH ranges from
6.7 to 8.1. Accordingly, it can be assumed that both the
NYDEC standards and EPA proposed criterion for pH are
currently being met in the Susquehanna River.

Turbidity and Suspended Solids. The EPA suspended solids
(ss) maximum limit of 30 mg/1l is met within the stretch
of river between the City of Binghamton and the Village of
Owego despite the fact that not all existing sewage treatment
facilities provide secondary treatment of the wastes and sig-
nificant quantities of SS are discharged via combined storm
sewers. The NYSDEC quantitative suspended solids criteria
are also currently being met.

Under the Baseline, the five treatment plants would provide
secondary treatment, thus reducing the suspended solids
concentrations contributed to the river. Although suspended
solids loadings from STP's under the Baseline would
increase due to increased flows, it is unlikely that any sig-
nificant changes of in-stream suspended solids concentra-
tions would occur, Septic system overflows and overflows
from combined sewers in the urban area would continue to
add periodic high concentrations of suspended solids to the
rivers.

The turbidity of a water is a reflection of the effects of
suspended solids. Although the concentration of suspended
solids does not violate water quality criteria, the small par-
ticle size of the suspended solids create high turbidity within
the Susquehanna. Therefore, existing points of discharge
of sewage effluent are not noticeable, since the background
turbidity of the Susquehanna is already high. Thus the
NYSDEC turbidity standard is not violated by any existing
sewage effluents.

Nutrients. Nutrients are any chemicals which are neces-
sary to the growth and reproduction of aquatic flora.
Nitrogen and phosphorus, two macronutrients, are impor-
tant factors in artificial eutrophication. Generally, phos-
phorus is the limiting nutrient of concern in relation to
nuisance aquatic floral growths. Even if all nutrients nec-
essary for growth were available, other environmental
factors such as temperature, light, river flow, and depth
may limit aquatic plant growths, Although the NYSDEC has
no phosphorus standards for fresh surface waters, the EPA
has a proposed limit of less than or equal to 0.1 mg/l of
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phosphorus (as P) in those flowing waters where phosphorus
is a limiting constituent for the growth of nuisance aquatic
plants. The average and range of phosphorus concentrations
were measured within the Susquehanna and Chenango Rivers
in 1973 and 1974 at various sampling stations. The average
phosphorus concentration at every station was above the
proposed limit of 0.1 mg/1 for phosphorus.

A phytoplankton study conducted on the Susquehanna River
from April 1967 to April 1968 in the Triple-Cities area
concluded that the region had algae typical of productive
bodies of water, but not typical of strong pollution. At that
time, the Binghamton-Johnson City Sewage Treatment Plant,
the Endicott STP, and the Vestal STP produced primary
treated effluent only, and all other sewage discharges
entered the river untreated. Between 1968 and 1974,
although sewage flow increased, the level of treatment of
sewage also increased, so that by 1974, sewage discharged
to the river received at least primary treatment and the
major portion of sewage effluent received secondary treat-
ment. Since secondary treatment of sewage removes
between 20 and 30 percent of phosphorus and between 20 and
25 percent of nitrogen, it is probable that despite increased
sewage flows, the total amounts of nitrogen and phosphorus
entering the river system is approximately the same as was
the case in 1967-1968 when the phytoplankton survey was
undertaken, Therefore, it is likely that at present the
phytoplankton in the Susquehanna River system, near the
Triple Cities area, is of the same composition as during the
1967-1968 survey. Additionally, macrophytes in the river
system have not been documented as being a nuisance.

The Baseline which provides for secondary treatment at five
STP's (Chenango Valley remains unsewered) would dis-
charge approximately the same amount of phosphorus and as
is currently discharged. Since existing in-stream phos-
phorus concentrations of between 0.05to 1.4 mg/1 (at Watson
Bridge) are not resulting in any apparent problems of nui-
sance growths of aquatic vegetation, it is unlikely that the
small increase in phosphorus loadings from municipal sew-
age effluents would create problems in the future.

Ammonia. The toxicity of ammonia to aquatic organisms
is dependent upon the portion of un-ionized ammonia which
increases with increasing pH. The NYSDEC standard for
ammonia is less than or equal to 2.0 mg/l at pH 8.0, or
above. Since pH levels in the river system have at times
been greater than pH 8.0, ammonia toxicity may be a prob-
lem during periods of extremely low river flows.
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Chlorine. NYSDEC has no standard for the concentration

of chlorine and related compounds in fresh water. Chlorine

and chloramines, however, have been found to be toxic to

aquatic life at certain concentrations. The toxicity of

chlorine can be estimated from a measure of residual

chlorine. The EPA has proposed stringent chlorine residual

criteria--0.003 mg/1 maximum acceptable concentration for

chronic exposures, with a maximum value of 0.05 mg/l

M acceptable for periods of 30 minutes in 24 hours. The
" following discussion attempts to analyze the problem of
chlorine residual at the larger STP's (B-JC and Endicott).

Average chlorine residual levels in the effluent of the
Binghamton-Johnson City STP are approximately 0.42 mg/1
at present. At the MA-7-CD-10 flows of 330 cfs, the resul-
tant in-stream chlorine residual would be approximately
0.03 mg/1l, which although unacceptable when compared to
EPA proposed criteria for chronic exposures, is below the
maximum EPA proposed value of 0.05 mg/l for periods of
30 minutes in 24 hours. For the Baseline throughout the
planning period, it is likely that residual chlorine levels at
the B-JC STP would be approximately the same as that
found currently, and, therefore, would have approximately
the same effect upon the river.

No data on residual chlorine levels are available for the
Endicott STP. With the long detention time (1 1/2 hours)
currently found in the chlorine contact chamber, it is pro-
bable that current residual chlorine levels are less than
; 0.5 mg/l in the effluent from the Endicott STP. At the
i MA-7-CD-10 flow, resultant in-stream concentrations of
residual chlorine would be approximately 0.009 mg/l. This
concentration would be below the proposed EPA maximum
of 0.05 mg/1 for 30 minutes in 24 hours.

The existing primary treatment plant in Vestal likewise has
no data available on residual chlorine levels in its effluent.
However, it can be estimated that the probable concentration
is between 0.5 mg/l and 1.0 mg/l. Thus, at the
MA-7-CD-10 river flows, resultant in-stream concentra-
tions of residual chlorine, attributable to the Vestal STP
effluent would be approximately 0.002--0.005 mg/l, which
would meet the EPA proposed criteria.

In the Baseline, the combined Endicott-Vestal STP would
probably have an effluent residual chlorine concentration
similar to existing conditions (less than 0.5 mg/l). Under
future effluent flow conditions of 8.9 MGD, the resulting
in-stream chlorine concentration, during the MA-7-CD-10
river flows, would be approximately 0.02 mg/l. This
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concentration of residual chlorine would achieve the proposed
EPA criteria of less than 0.05 mg/l1 for 30 minutes in 24
hours but would not achieve the more stringent criteria of
0.003 mg/1 for chronic exposures.

Aquatic organisms can tolerate short-term exposures to
much higher levels of chlorine than those concentrations
which result in chronic effects. Since, under the Baseline
= sewage treatment facilities would be overloaded, excessive
wis3 chlorination of effluent to effectuate coliform kill could

create conditions for chronic chlorine toxicity of aquatic

{ organisms.

Heavy Metals. NYSDEC has in-stream standards for cop-
per, zinc, and cadmium. Data on in-stream concentrations
of these and other metals are available from a 1970 survey
conducted by Dr. Bruce McDuffie of the State University of
New York at Binghamton. These data indicate that in-stream
metal standards are being met.

NN

Major contributing sources of metals within the Susquehanna
River are industrial wastewater discharges. Six major
industrial sources to the Susquehanna River contribute to
in-stream metal concentrations. These metals from indus-
trial sources do not violate existing standards even at the
MA-7-CD-10 flows where concentrations would be higher
(approximately 2 times greater) than those recorded in the
1970 survey.

The Baseline assumed that industries, in the future, would
be required to meet surface discharge criteria established
by the EPA if wastes are discharged directly to surface
water, or would be required to meet pretreatment standards
if wastes are discharged to municipal sewage treatment
plants. Under these conditions of the Baseline (year 2020),
future industrial contributions to in-stream metal concen-
trations would not result in violations of NYSDEC criteria.
However, the possibility exists that for short periods of
time, both now and in the future, in-stream standards for
L metals would be violated due to overflows of combined
sewers. As discussed earlier, institutional controls such
as city and village ordinances would help to cut down the
discharge of heavy metals if they are strictly enforced.

Flora and Fauna,

Phytoplankton were sampled at four stations along the
Susquehanna River by Wager and Schumacher (1970) from
April 1967 to April 1868, Stations sampled were from just
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upstream of Binghamton and Endicott. Shifts in algal dom-
inance were indicated seasonally among the three major
groups, diatoms, green algae, and blue-green algae. The
results were noted to be indicative of productive but not
heavily polluted waters.

A benthic survey conducted by the New York State Depart-
ment of Health during the summer of 1973 along the
Susquehanna and Chenango Rivers within Broome and Tioga
counties indicated that the three most abundant benthic
taxonomic groups included Chironomids, Tricopterans, and
Ephemeropterans (aquatic larval form of midges, caddis-
flies, and mayflies, respectively). Two pollution-tolerant
species were noted which were indicative of enriched con-
ditions, the midges Dicrotendipes neomodestus and Gl%o-
tendiﬁs sp. These organisms were dominant at locations
rece g large quantities of organic particulates.

A warm-water fishery exists within the main stems of the
Susquehanna and Chenango rivers and is characterized by
game species such as smallmouth bass and walleye. Other
species include various roughfish such as carp, fallfish,
and suckers; forage fish include several species of shiners
and minnows. In spite of the fact that walleyes were last
stocked in the main study area during 1968 and smallmouth
bass prior to that period, the very good success of sport
fishermen illustrates that self-sustaining game fish popu-
lations have successfully increased their numbers during the
period from 1968 to the present. Unfortunately, an impor-
tant factor which presently limits fishing activities through-
out the study area is limited access to the water's edge due
to stretches of posted land and a limited number of roadways
leading to the river.

Based upon available data, no endangered aquatic species
are presently found along the Susquehanna and Chenango
Rivers within or near the Binghamton area.

A profile of future aquatic flora and fauna, as part of the
Baseline, can be made by an extension of existing trends
influenced by expected future wastewater effluent character-
istics mentioned previously.

Shifts in benthos composition and abundance to more pollu-
tion tolerant organisms and a general increase in algal
densities would be expected in the future under the Baseline
Condition. Such changes would most likely be accompanied
by an increase in trash fish species, such as carp, which
may compete more successfully than sport fish species for
benthic food resources.




Bacteriology.

The Baseline, although providing secondary waste treatment
at five facilities, would most likely contribute significant
quantities of coliform to the river, during MA-7-CD-10 con-
ditions, because of overloading of treatment facilities. In
addition, since combined sewer overflows would continue
without any treatment, coliform concentrations during storm
conditions for the Baseline would be as high as 240, 000
MPN/100 ml in the Susquehanna River, and 123,000
MPN/100 ml in the Chenango River; concentrations which
are well in excess of Class B swimming (monthly median
of less than or equal to 2,400 MPN/100 mil) and Class C
fishing (monthly mean of less than or equal to 10,000
MPN/100 ml) coliform standards.

Terrestrial Ecology

Open-land wildlife habitats withinthe Study Area contain such
species as pheasants, meadowlarks, field sparrow, doves,
cottontail rabbits, red foxes, and woodchucks. These ani-
mals find food and shelter in areas of cropland, pastures
and meadows, lawns and areas overgrown with grasses and
smaller shrubs. Cottontail rabbit, woodchuck, and pheasant
are the major small game open-land wildlife species in the
Bi-county Area.

Wildlife species found in woodlands commonly include wild
turkey, ruffedgrouse, woodcocks, thrushes, vireos, scarlet
tanagers, gray and red squirrels, gray foxes, raccoons,
varying (snowshoe) hares, and white-tailed deer. White-
tailed deer and ruffed grouse are found throughout Broome
and Tioga Counties inthe immature forests recently released
from agriculture. Wild turkeys, however, prefer more
mature forest stands. The varying hare frequents wooded,
preferably coniferous, areas and dense low cover. Wood-
cock, a popular game bird, prefers forest cover in moist
lowland areas.

In wetland habitats, including ponds, marhses, swamps, and
other wet places, wildlife species such as wood and black
ducks, mergansers, buffle-heads, geese, rails, redwing
blackbirds, minks, muskrats, and beavers can be found.

Whitney Point Lake and the larger rivers and streams are
used by migratory birds as resting and nesting places.
Generally speaking, there are few suitable waterfowl habi-
tats along the Susquehanna River aside from Whitney Point
Lake. Primary waterfowl species observed in the Study
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Area include black ducks, mallards, wood ducks, wood
cock, and scaup. The waterfowl populations are also man-
aged by NYSDEC. Diving waterfowl include mergensers,
golden eyes, and bufflehead. !

The dominant game resources in the Study Area include
whitetail deer, turkeys, beavers, and pheasants. These
populations are presently managed by the NYSDEC. Small
game species include the otter, fisher, muskrat, mink,
skunk, raccoon, grouse, and fox. Otter and fisher popula-
tions are not available for hunting in the Study Area. Avail-
able data indicate no endangered wildlife species within the
Binghamton Study Area.

Although the Baseline Condition would not directly create
any longterm terrestrial ecology changes, the increase in
human population associated with the Baseline could result
in the undirected development of existing open spaces within
the urban area including obsolete farmlands, lowlands, and
perhaps some of the forested uplands.

Changes in the patterns of existing terrestrial ecology,

associated with development, would create a shift in both

the plant and animal communities toward species associated

with suburban areas. Extended development within flood
ins is a possibility under the Baseline Condition and will
discussed in the next section.

SOCIAL

Land Use and Development

It is assumed that projected future population growth and
development in the Study Area would occur whether or not
sewerage services were provided. However, growth
would tend to concentrate within and near areas which pro-
vide sewerage services. Haphazard expansion of sewerage
services which could occur under the Baseline may or may
not result in development patterns which are desired either
on the local or regional level. Sewer lines often are placed
in floodplains to take advantage of gravity flow to the STP's,
and development often parallels sewer lines. Some methods
for development restriction, such as flood plain zoning,
other local zoning ordinances, and building permit regula-
tions could help to limit sprawl. Not all flood prone com-
munities have flood plain regulations at the present time
and if flood plain zoning is not forthcoming, continued




development within flood plains would not only create adverse
ecological impacts, but could also create adverse social
impacts if a destructive flood occurs or if other man-made
flood prevention mechanisms have to be initiated (such as,
building dikes, dams, and levees).

P —

Recreation

The Susquehanna River and its tributaries were a major focal
point of the early settlements and development of the Susque-
hanna River Valley. In the late nineteenth century, Hiawatha
Island was a major resortarea of the Susquehanna River with
its hotel, bowling alleys, a dance pavillion, and summer
; house. Two steamboats were used to transport people to
b the attractions of the Island.

‘ Fishing in the rivers and streams for trout, shad and other
fish in the late eighteenth and early nineteenth centuries
was not so much a recreational activity as it was a necessity
for supplementing food supplies.

Man-made alternations to the river system including the
construction of dams along the rivers, the discharge of
municipal and industrial wastewaters, and the influence of
rural and urban runoff were important factors in the declin-
ing recreational use of the river system in the twentieth
century.

Existing River Parks.

Approximately twenty parks of various sizes, and a variety
of available facilities are found adjacent to the Susquehanna
River, between Owego Village and the Town of Kirkwood and
along the Chenango River, to its confluence with the Tiough-
nioga River. Attendance records for the river parks, except
for Chenango Valley State Park, were unavailable. Statistics
concerning the extent of participation in any particular
activity, such as, boating, swimming, and bicycling within
the river parks were also not available,

Except for such passive activities as sitting and viewing the
rivers, the recreational activities of the river parks are not
oriented toward direct use of the rivers as a recreational
resource. Where swimming facilities are provided at river
parks, swimming activities are carriedon in pools or avail-
able park lakes.
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Secondary Contact Recreation.

Secondary water contact recreation includes those activities
where there is little probability of significant water contact
or water ingestion and includes such activities as boating
and fishing.

Boating, canoeing, and similar secondary contact recreation
do occur onthe Susquehanna and Chenango River in the Study
Area. Three public boat launch sjtes are located on the
Susquehanna--in Johnson City, in Hickories Park (Town of
Owego), and in the Town of Nichols to the west of the Village
of Owego. Some area homeowners with riverfront lots have
private boat moorings; however, the location and number of
such private sites is not documented. Warmwater sport fish-
ing for smallmouth bass and walleye occurs within the
Susquehanna and Chenango Rivers in the Study Area. Sports
news articles in the local papers make reference to small-
mouth bass and walleye fishing within the Susquehanna River
near low dam and pipeline crossings of the River.

Primary Contact Recreation.

Primary water contact recreation includes those activities
that involve significant water ingestion risks such as swim-
ming, diving, and water skiing. Neither Broome nor Tioga
Counties have any sanctioned river swimming areas at the
present even through a number of public parks are adjacent
to the Susquehanna and Chenango Rivers. Swimming activi-
ties within Chenango Valley State Park, adjoining the
Chenango River, are limited to the lake areas within the
Park.

Development Plans for River-Oriented Recreation.

The New York State Department of Transportation (DOT) is
presently developing the land between Route 81 and the
Chenango River, between the City of Binghamton and
Nimmonsburg in the Town of Chenango, as a park facility.
After the completion of the development of the Park, the
operation and maintenance of the Park will be the responsi-
bility of the Broome County Department of Parks and
Recreation. The Commissioner of Parks and Recreation in
Broome County has indicated that the Route 81 River Park
would be primarily a passive recreation area, emphasizing
such activities as picnicking, walking, and bicycling. There
are no primary or secondary water oriented activities

planned for the facility.
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As part of the Southern Tier East Region General Plan for
Broome and Tioga Counties, the Riverbanks Improvement
Program emphasizes the potentials of the Susquehanna River
system for recreation and open space. The Riverbanks
Improvement Program identifies the Susquehanna River and
the Chenango River as the most important scenic and recre-
ational resources of the region; and, as such, a primary
goal of the Program is to preserve and enhance the quality
of these waterways. Through a system of small and large
parks, conservation areas and strip connections between
parks, the Program would maximize the recreational and
aesthetic attributes of the area's waterways. The Program
does not have any site-specific information as to other
secondary (fishing) or primary (swimming) river-oriented
recreational areas. Broome County is attempting to imple-
ment the goals of the Riverbanks Improvement Program via
gradual acquisition of various riverbank sites. Present
efforts of Broome County involve the acquisition of six
riverbank sites located from the Broome-Tioga County Line
to slightly upstream of the Route 17 crossing of the Susque-
hanna River near the Town of Union. Acquisition and/or
development of riverbank recreation and open space areas
in the future would proceed in an easterly direction, from
the present acquisition sites, upstream along the Susque-
hanna and Chenango Rivers. As mentioned previously,
operation and maintenance of the Route 81 River Park would
be under the jurisdiction of Broome County. Present plans
for riverbank recreational areas do not include primary
river-oriented recreation.

Some local (town, city, village) efforts are underway or are
planned to implement the goals of the Riverbanks Improve-
ment Plan. However, use of the rivers for primary water
contact recreation is not foreseen by any community.

Present and Future Problems of River-Oriented Recreation.

Several problems exist within Broome and Tioga Counties
which limit the use of the river system for both primary and
secondary contact river-oriented recreation. In conversa-
tions with the park departments, sanitarians, and sports-
men's associations, the following points were mentioned as
being the major problems hindering river-oriented recrea-
tion. (The following list of problems does not indicate order
of importance nor magnitude of the problem).

a. Limited access to the river--much private ownership
of river-front land, obstructions such as highways and rain-
roads, flood prevention dikes, limited or no parking areas
near rivers.,
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b. Pollution--river was said to be "dirty,"” "smelly, " or
"a health hazard.

c. River Flow--depending on the desired activity, the
river flow was mentioned as being either too slow (hindering
fishing) or too fast (hindering swimming).

d. Obstructions in the river--dams along the river and
pipeline crossings of the rivers have been dangerous obsta-
cles to boaters and canoers, although fishing is good at such
dams and pipeline crossings.

e. Economics--costs involved in the construction, main-
tenance, andoperation (life guards, sanitary analyses, etc.)
of sanctioned river-oriented recreation were felt to be
prohibitive.

f. Other--rocky river bottom and shoreline in some
areas not conducive for swimming or shoreline 'beach'
activities.

Concentrations of coliform organisms are the primary fac-
tors in determining the suitability of surface waters for
primary contact recreation according to NYSDEC surface
water criteria. The Chenango River is currently classified
as a Class B water. NYSDEC coliform standards for
Class B (swimmable) waters are:

""Monthly median coliform value for one hundred ml
of sample shall not exceed two thousand four hun-
dred from a minimum of five examinations and
provided that not more than twenty percent of the
samples shall exceed a coliform value of five thou-
sand for one hundred ml of sample and the monthly
geometric mean fecal coliform value for one hundred
ml of sample shall not exceed twohundred (200) from
a minimum of five examinations. This standard
shall be met during all periods when disinfection is
practiced. "

The median total coliform concentration observed in August
and September of 1974 was 120/100 ml in the reach of the
Chenango River just upstream of its confluence with the
Susquehanna River, and no value exceeded 5,000/100 ml.
Thus, the coliform concentrations withinthe Chenango River
currently conform to the standards for Class B waters.

Under the Baseline, itis assumed that no separate treatment

facility would be located in the Chenango Valley area and
that combined sewer overflows would continue to affect the




Chenango River during periods of heavy rain. Therefore,
during MA-7-CD-10 river flow conditions, the present
median coliform value of 120 MPN/100 ml would be main-
tained in the Chenango River and the river would be suitable
(from a bacteriological standpoint) for primary contact
recreation during nonstorm conditions.

Coliform samples were taken at five stations on the Susque-
hanna River in Broome County during the months of June
to September in 1973 and 1974. The summer months were
analyzed because it is during these months that the river
has its greatestprimary contact recreation potential. Under
the Baseline, five sewage treatment plants along the Susque-
hanna would discharge secondary effluent to the river. In
addition, during periods of heavy rain, overflows of com-
bined sewers would affect the river. Because of the over-
loading of the five STP's and also because of the possibility
of combined sewer overflows during storms, coliform con-
centrations would probably be higher than those allowable
for primary contact recreation (particularly downstream of
the City of Binghamton at the MA-7-CD-10 flow).

Public Health

Existing malfunctions and overflows of septic systems in the
Chenango Valley area, particularly from the Broome County
Community College facility, would continue to represent a
public health hazard, not only to area residents, but also to
users of the Route 81 River Park. Likewise, the reoccur-
rence of combined sewer overflows in the urban area would
continue to have adverse impacts in terms of public health
and rec eational potential of the Susquehanna in addition to
constituting an illegal point source discharge of raw sewage.

Air Quality

Under the mandate of the Federal Clean Air Act, NYSDEC
has submitted to the U. S. Environmental Protection Agency
(EPA) a preliminary list of areas in New York State where
National air quality standards could be violated by 1985. As
such, NYSDEC has preliminarily designated the Binghamton
Air Quality Maintenance Area (BAQMA) as an area where
growth to the year 1985 may increase particulate emissions
such that standards, now being met, would not be maintained
by the year 1985, If, after a detailed analysis of the impacts
of growth and development in the Binghamton area on ambient
air concentrations of particulates, NYSDEC finds that stand-
ards would be violated, an implementation plan to prevent
violation of standards must be submitted by the State to EPA.
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Within the Binghamton area, the air quality parameter of
concern is particulate matter. It appears from sampling
between 1970 and 1973 that improvements in ambient air
quality, at least for the particulate parameter, have been
occurring in the area. The concern, however, is that devel-
opment and growth in the area would result in violations
of the ambientair quality standards for particulates by 1985.

In the year 2020, the BAQMA is projected to have a popula-
tion of 265,400, or approximately 39, 540 more people (17
percentincrease) than in 1973. These population increases,
in the absence of mechanisms or plans to limit particulate
emissions could result in the violation of secondary ambient
air quality standards for particulates from 1985 onward.

Cultural Resources

During the course of the Study, a Cultural Resources Recon-
naissance was performed to identify the significant cultural
resources of the Study Area. This reconnaissance consisted
of a literature search plus an on-the-ground surface exami-
nation of selected portions of the Study Area to determine
the general nature of the resources probably present, The
Cultural Resources Reconnaisssance Report is printed in
its entirety as Chapter VIII of the Specialty Appendix. The
findings of the Report indicate that prehistoric man lived
and thrived in the Susquehanna and Chenango River Valleys
as evidenced by the many archeological resources. Fur-
thermore, many historic sites dot both the urban and rural
landscapes of both counties. Since many of these resources,
both historic and prehistoric, are located in the river val-
leys where construction of wastewater management facilities
are traditionally located, future construction of each
facility could adversely impact on both the enjoyment and
preservation of the cultural resources.

Aesthetics

Existing septic system overflows in the Chenango Valley area
and overflows of combined sewers create adverse aesthetic
perceptions of the rivers which adversely affect the recrea-
tional potentials of the rivers in general. Under the
Baseline, such adverse aesthetic perceptions would continue
to be manifested.
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ECONOMIC

By using the data shown in Table I-4, a general idea of
income level and incoma distribution can be obtained for
each wastewater management service area. For example,
even though the East and West Owego service areas have the
highest mean family income, this mean family income must
support the largest number of persons per family, as com-
ared to other service areas. Also, although the percentage
of poverty families in East and West Owego is relatively low
(4.1 percent), the number of people in each poverty family
is high even though the mean poverty family income is
relatively high.

In the Village of Owego service area, a relatively low num-
ber of persons per family are supported by the lowest mean
family income of all the wastewater management areas.
Although the Village of Owego has a high percentage of
families below the poverty level, the mean poverty family
income in relation to poverty family size is high and there-
fore Owego Village has the lowest poverty income deficit.

Within the Binghamton-Johnson City STP service area, the
lowest mean family income supports the lowest number of
persons per family in comparison to other service areas.
The relatively high percentage of families below the poverty
level in the B-JC service area receive a moderate (in com-
parison to other service areas) income per family size and
therefore, have the second lowest poverty income deficit in
the area.

The Chenango Valley service area and the Endicott service
area have moderate poverty family incomes supporting mod-
erate persons per family (in comparison to other service
areas). However, the mean poverty family incomes are the
lowest among all the service areas. Yet the larger percen-~
tage of families below the poverty level and larger poverty
family size in Endicott as compared to Chenango Valley
result in a much larger poverty income deficit in the
Endicott service area than in the Chenango Valley service
area,
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TABLE1-4

ECONOMIC CHARACTERISTICS OF
WASTEWATER MANAGEMENT SERVICE AREAS
MEAN PERCENT MEAN MEAN MEAN
STP MEAN PERSONS BELOW POVERTY POVERTY POVERTY
SERVICE FAMILY PER POVERTY FAMILY FAMILY INCOME
o AREA INCOME FAMILY LEVEL SIZE INCOME DEFICIT
Chenango
Valley $11,537 322 45 3.0 $1,779 $1,243
BJC $10,403 287 8.7 3.15 $1,840 $1,203
Endicott $11,612 333 6.2 334 $1,768 $1,443
East Owego $13,447 3.86 4.1 3.67 $1,953 $1,444
West Owego $13447 3.86 4.1 3.67 $1,953 $1,444
Owego Village $ 9974 3.01 9.7 3.46 $2,218 $1,109

Source: 1970 Census of Population; General Social & Economic Characteristics.
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CHAPTER II

STAGE I - DELINEATION OF STRATEGIES

DECRIPTION OF STRATEGIES

As described in Chapter 1, the first step in the planning pro-
cess was the delineation of strategies to investigate a broad
range of potential solutions for the wastewater managemesent
problems. Initially, many strategies were proposed for
consideration using various combinations of degrees of
regionalization, levels of treatment, and flow reduction
schemes. The strategies covered a range of costs and
impacts so that an initial evaluation process could screen
out the most unacceptable concepts. A number of poten-
tially overlapping strategies (say infiltration control and
advanced waste treatment) were investigated separately in
Stage I to determine both their feasibility and their desira-
bility. Later in Stage II, the various independent strategies
of Stage I were combined to form more complete systems
and were labeled as alternatives. A more complete descrip-
tion of the planning process for Stage I can be found in the
Plan Formulation Appendix, Chapter IV. The following sec-
ions are in ed fo give the reader a very general overview
of the types of strategies initially considered.

REGIONALIZATION

Degree of regionalization refers to the number of distinct
treatment systems included in any strategy. A high level
of regionalization is characterized by treatment of a
region's wastewater at one or two centralized plants neces-
sitating the construction of long interceptors. On the other
hand, lower levels of regionalization or decentralized
treatment requires more treatment plants but shorter
interceptors.

Nine urban wastewater management areas were identified as
indicated on Figure II-1. To serve these nine areas, five
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choices for degree of regionalization were considered in
Stage I (1, 3, 4, 5, and 6 wastewater treatment plants).

Six Plant Regionalization

A new plant would be constructed in Chenango Valley; Five
Mile Point wastewater would flow to Binghamton-Johnson
City; Nanticoke Valleyand Vestal flows would go to Endicott.
East Owego, West Owego, and Owego Village would each
continue to be serviced by their existing treatment plants.

Five Plant Regionalization

Strategies involving five plants differed from those with six
plants only in that Chenango Valley wastewater would be
transported to the Binghamton-Johnson City plant.

Four Plant Regionalization

Differs from five plant schemes in that Owego Village flows
would be sent to West Owego.

Three Plant Regionalization

The Binghamton-Johnson City plant would, in addition to its
present service area, include flows from Five Mile Point
and CThenango Valley. The Endicott service area would be
expanded to include Nanticoke Valley, Vestal, and East
Owego. The West Owego plant would service Owego Village.

Complete Metropolitan Regionalization

All wastewater from the nine urban wastewater management
areas would be sent to an expanded Binghamton-Johnson City
plant.

LEVEL OF TREATMENT

Wastewater treatment refers to any process where solids,
bacteria, organic matter, and other objectional constituents
are removed from the water to render it less offensive or
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less dangerous. The level of treatment (either primary,
secondary, or advanced waste treatment) is a measure of
the removal efficiency between influent and effluent of a
sewage treatment plant. Generally, primary treatment is
the least expensive, but it also removes the least amount of
pollutants from the water. On the other hand, advanced
waste treatment is the most expensive but it removes most
of the pollutants.

Public Law 92-500 requires at least secondary treatment by
1977, so strategies were developed that furnished a range
of treatment opportunities between secondary and advanced
waste treatment. Several processes exist for achieving the
various levels of treatment. The biological process, for
instance, employs an induced natural oxidation of organic
wastes to remove pollutants from the water. Either the
trickling filter or the activated sludge m:athod can achieve
secondary treatment using the biological process. With
the addition of a nitrification step to the biological process,
even more BOD and nitrogenous oxygen demand (NOD) can
be removed, resulting in an effluent quality between the
secondary and advanced waste treatment levels. To achieve
AWT with the biological process, several additional steps
such as denitrification, coagulation, sedimentation, and
carbon absorption are necessary, Providing a polished efflu-
ent approaching the "no discharge" goal.

The physical/chemical process is an alternate method for
treating wastewater, and is usually employed for achieving
a high level of treatment. Instead of relying on the natural
oxidation system used by the biological process, the phys-
ical/chemical process applies physical means (gravity set-
tling and filtration) and chemical methods (flocculation and
sedimentation) for attaining proper treatment. Industries
frequently use physical/chemical treatment for wastewater
containing concentrations of metals since the biological
treatment process is severely hampered by toxic compounds.

Yet another treatmoant process approaching the "no dis-
charge"” goal is the application of secondary treated waste-
water to the land. Soil, air, plants, and bacteria are used
as the treatment media to remove pollutants from the water.
Either spray irrigation, overland flow, or rapid infiltration
can be used to apply the secondary effluent to the soil-plant
complex where vegetation and micro-organisms remove
additional pollutants.

Land application has been considered with increasing favor-
ability during recent years because of the value of the water
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for irrigation and because of the value of nutrients in the
water as fertilizer supplements.

FLOW REDUCTION MEASURES

- | In many respects, wastewater flow reduction m:asures are

: a positive approach io water pollution abatement. Rather

i than merely treating what comes out the end of the pipe at

the sewage treatment plant, why not attempt to control what

goes into the pipe? The reduction of wastewater flows to

3 STP's cannot only lower the cost of required collection and

: treatment facilities, but may also reduce the overall envi-

ronmental impact of wastewater treatment. Flow reduction

can be achieved by either structrual or nonstructural means.

Structural measures include infiltration control (sewer

rehabilitation or replacement) and stormwater control facil-

ities, particularly desirable in highly urbanized areas such

as Binghamton and Johnson City. Nonstructural measures

for flow reduction include: metering of sewer use, pricing

on a volume basis, implementation of water conservation

i programs, sewer use ordinances, land use zoning, or public
i education programs.

FORMULATION

The myriad permutations of numerous degrees of regionali-
zation, different levels of treatment, and various flow
reduction schemes interacted to produce many combinations
of strategies for consideration (see Figure II-2). Emphasis
in Stage I was to provide a wide range of choice for the
Bicounty Area, with the only significant limitation being the
elimination of management options which were of doubtful
technical feasibility or were inconsistent with Federal or
State law. Data were developed to the level of detail neces-
sary to facilitate comparison of strategies. Since the inten-
tion of Stage I was to delineate a range of choice, no pre-
liminary designs were included nor was any attempt made
at detailed optimization of wastewater treatment processes.
Impacts of each strategy were categorized under broad
headings such as predicted valuesof DO or miles of regional
interceptor required.
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STRATEGIES

Twenty-five strategies were arranged in three groups with
the exception of Strategy I which represented the 1977 Base-
line Condition against which the other strategies were com-
pared. Numbers 2 through 14 provided for treatment of
maximum wastewater flows for the year 2000, that is, flows
that could be expected with maximum anticipated increases
in water usage. Numbes 15-19 were designed to evaluate
wastewater reduction measures through structural and non-
structural means to prevent or decrease the expected
increase in per capita water consumption. Costs of the flow
reduction measures were included in this stage. The third
group of strategies, Numbers 20-25, represented short term
schemes, meeting treatment requirements for 1980 flows
only.

Strate gy 1

The Baseline represented the existing conditions plus those
proposed actions likely to be in effect by 1977; that is,
sewerage provided for Nanticoke Valley and Five Mile Point
(but not Chenango Valley), closing down the Vestal and
Owego Valley View treatment plants, and upgrading the
Owego Village plant to secondary. Sewer extensions to
expanding population centers would occur, but no new STP's
would be built nor would any existing STP's be upgraded.
This scheme was also referred to as the no action strategy.

Strategy 2

Included six STP's providing secondary treatment, at the
five existing facilities plus a new plant at Chenango Valley.

Strategy 3

Included six plants providing secondary treatment plus fil-
tration as a possible means of achieving the 1983 objective
of fishable-swimmable waters.

Strategy 4

Is equivalent to Strategy 3 except that Chenango Valley
wastewater would be diverted to the Binghamton-Johnson
City STP. The comparison attempted to indicate any relative

advantages of a separate Chenango Valley STP.
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Strategx 5

Utilized advanced water treatment at six plants.

Stratejgies 6, 7, 8, 9

Four plant regionalization schemes. Treatment levels
employed were secondary (No. 6), secondary plus filtration
(No. 7), secondary plus nitrification (No. 8) to provide
another means of achieving the 1983 objective, and advanced
waste treatment (No. 9).

Strateiies 10, 11, 12

Applied secondary, secondary plus filtration, and advanced
waste treatment, respectively, at three regional STP's:
Binghamton-Johnson City, Endicott, and West Owego.

Straten 13

Represented a different approach to advanced waste treat-
ment by utilizing land application. Approximately 15 mgd
(million gallons per day) of effluent from the Binghamton-
Johnson City STP would be applied on 5,800 acres in the
Osbourne Creek area in the Town of Fenton and 2.3 mgd
from the Owego Town #1 STP effluent would be applied to
900 acres in the Hunt's Creek region of the Town of Nichols.
The remaining secondary effluent from the two plants plus
the secondary effluent from Endicott would continue to be
discharged to the River.

Strate‘z 14

Complete regionalization of the urban area with the expan-
sion of the Binghamton-Johnson City plant to handle all of
the metropolitan area wastewater by applying advanced
waste treatment.

Strategies 15, 16, 17, 18, 19

Applied flow reduction measures to a four plant regionali-
zation system for comparision to Strategies 5, 6, and 7
(maximum wastewater flows). Infiltration control in Bing-
hamton sewers was assumed to reduce the flow by 5 mgd.
Nonstruc‘ural methods incorporated throughout the Study
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Area were assumed to reduce flows by a total of 11 mgd.
Strategies 15 and 16 employed infiltration control in Bing-
hamton. Number 15 also provided infiltration in addition to
secondary treatment. Strategies 17 and 18 included
improved secondary, infiltration from No. 17 and nitrifica-
tion for No. 18. Strategy 19 utilized both infiltration con-
trol and nonstructural measures in addition to secondary
treatment plus filtration.

Strategies 20, 21, 22, 23, 24, 25

Short term strategies designed for 1980 wastewater flows
; only. Strategies 20, 21, and 25 included six plants provid-
i ing secondary, secondary plus infiltration, and secondary
plus nonstructural methods, respectively. Strategies 22
and 23 applied secondary treatment and nonstructural
measures at four plants; Strate 22 assumed a normally
expected NOD effluent of 50 mg/1 at the Binghamton-Johnson
City STP while Strategy 23 used the current NOD of 10 mg/1.
Strategy 24 provided secondary plus nonsgtructural for the
five existing STP's.

R e I e

A summary of the strategies, cost, and impact on the low
flow dissolved oxygen of the Susquehanna River is presented
in Table II-1.

IMPACT ASSESSMENT

In this first stage of the Study a large number of strategies
were formulated and initially screened to determine if any
of the strategies were obviously not within the objectives of
the Study. This initial review took into consideration only
the broad economic, social-enviromental, and institutional
impacts, appropriate for this level of the Study.

ECOLOGICAL IMPACTS

As the level of regionalization increased or decreased
between the different strategies the impact on the social-
environmental setting differed. Generally the adverse
impact on the terrestrial ecology increascd with increasing
levels of regionalization. This was due to the construction
of new interceptors to bring wastewater to the regional plant
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TABLE 11-1

COSTS AND DISSOLVED OXYG? IMPACTS
FOR STRATEGIES**
(YEAR 2000 MAXIMUM LOWS UNLESS NOTED)

o&M Total Minimum
: Number of  Capital Costs  Millions per Annual Costs Low Flow
! No. Strategy STP's Millions Year Millions per yr DO mg/l
R
. 1 *Baseline Condition 5 6 04 038 22
2 *Secondary 6 15 04 1.5 24
3 Secondary + Filtration 6 19 0.8 22 3.1
4 Secondary + Filtration 5 21 0.7 22 29
S *Advanced Waste Treatment 6 54 39 80 6.1
6 Secondary 4 17 04 16 22
7 Secondary + Filtration 4 21 0.7 >34 29
8 *Secondary + Nitrification 4 26 0.7 26 53
{ 9 *Advanced Waste Treatment 4 53 33 74 6.0
i 10 Secondary 3 20 0.5 19 2.1
§ 11 Secondary + Filtration 3 23 0.8 25 28
12 *Advanced Waste Treatment 3 54 33 74 59
13 *Secondary + Land
Treatment 3 39 13 4.1 40
14 *Advanced Waste Treatment 1 60 33 11 59
15 Secondary + Infiltration
Control' 4 15 0.3 14 27
16 Secondary + Filtration +
Infiltration Control’ 4 19 0.6 20 33
17 Secondary + Filtration +
Non-structural
Measures' 4 12 04 1.2 38
18 *Secondary + Nitrification +
Non-structural
Measures' 4 16 04 1.5 5.5
19 *Secondary + Filtration +
Infiltration Control +
Non-structural
Measures**' 4 9 03 09 5.0
20 Secondary 6 9 0.2 08 33
21 Secondary + Filtration 6 12 0S 14 38
22 Secondary + Non-structural
Measures'+ 2 4 7 0.05 0.5 36
23 *Secondary + Non-structural
Measures's? 4 7 005 0.5 45
24 *Secondary + Non-structural
Measures'+? L] 6 0.05 04 45
25 *Secondary + Non-structural
Messures'+? 6 6 08 04 45
! — Does not include costs of flow reduction measures.
? _ Based on year 1980 maximum wastewster flows.
¢ — Strategies for W‘Ny.
** — Average Annual Costs based on 6% interest with a 50-year project life.




from communities that had their treatment plant phased out.
The construction of the interceptors would require the
removal of the vegetative cover and the wildlife associated
with it.

The minimum river dissolved \‘Rygen level shown in Table
II-1 was a measure of the impact of the strategy on the
aquatic ecology of the river. Generally, the higher the dis-
solved oxygen level in comparison to the no action or Base-
line strategy, the larger the beneficial impact.

ECONOMIC IMPACTS

The economic impacts of the different strategies may be
somewhat measured by the cost of the strategies shown in
Table II-1. These costs were very rough at this level of the
Study and were greatly refined in the following stages.
Also, later in the Study an evaluation was made as to what
these costs mean to the individual in the Study Area. For
this level of detail, however, it was generally noted that the
higher the level of treatment, the higher the cost.

SUMMARY AND EVALUATION

During Stage I initial strategies were developed and a very
preliminary review took place. The impact assessment
indicated that as degree of regionalization increased the
degree of adverse impact on the terrestrial ecology
increased. Also as the level of dissolved oxygen increased
the beneficial impact on the aquatic ecology increased, but
along with this the adverse economic impact also increased.

Therefore, the evaluation of the impacts of the strategies
indicated that strategies with high degrees of regionaliza-
tion, low DO levels, and high cost should be looked upon as
less favorable than those that did not. The screening of
strategies in Stage I to select alternatives for Stage II was
done by selecting those strategies that met the State's
requirement of a minimum DO of 4 mg/1 (these strategies
are marked with an asterisk in Table II-1). Also carried
into Stage II were possible flow reduction measures, storm-
water control, and sludge management, but these were con-
sidered as options to any of the alternatives. The screening
in Stage I did not rule out any potential alternative that had
significant beneficial social-environmental impacts.
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It should be noted that the model for predicting the dissolved
oxygen level for the different strategies us=d in Stage I
underwent refinement during Stage II of the Study. This
refinement showed that the DO levels presented in Table II-1
were too low. An example is Strategy 1, the Baseline
Strategy, which shows a DO of 2.2 mg%l in Table II-1, but
was later determined to be between 3 to 4 mg/1 in Stage IIL

Because the screening of strategies in Stage I was based on
DO levels a reevaluation was accomplished when the DO
model was modified in Stage II-2. This reevaluation showad
that no strategies w=re dropped that should not have been
deleted.
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CHAPTER III

STAGE II- FORMULATION OF ALTERNATIVES

ITERATION 1

MODIFICATION AND REFINEMENTS

In Stage I uniform treatment levels were imposed on all
treatment plants for each of the given strategies proposed.
Alternatives in Stage II were developed in sufficient detail
to determine the most efficient levels of treatment at each
plant. Land application during the warmer months only
allowed for a more prudent evaluation of this alternative.
Also, two plant regionalization systems were also investi-
gated to allow an examination of a full range of regionaliza-
tion schemes, from one to six plants. By varying the level
of treatment at each sewage treatment rjgnt and by expanding
the range of regionalization, the strategies in Stage I were
refined to 40 specific alternatives. The relationship between
the strategies of Stage I and the alternatives of Stage II-1 is
shown in Table III-1.

DESCRIPTION OF ALTERNATIVES

Figure III-1 shows the Urban Study Area and the Outlying
Communities. All alternatives in Stage II-1 dealt with the
Urban Study Area except Alternative VIII which examined
a single STP serving the entire Bicounty Area. More infor-
mation about the Outlying Communities can be found in
Chaptér X of the Specialty Appendix. The alternatives in
Stage II-1 are grouped un%er Eg basic categories. Within
each category varying levels of treatment and flow reduction
measures are identified for 40 separate alternatives. These

40 alternatives have been very briefly summarized in Table
m"lo
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TABLE III-1
RELATIONSHIP OF STRATEGIES TO ALTERNATIVES

Stage II-1 Stage I Addition or
Alternative 1/ Strategies Modification
. I. Baseline 1 No change.
II. Metro Regionalization
(a) Nit - 2 Varied treatment
levels applied.
(b) AWT 14 No change.
III. Two Plant
(a) Nit Two plant systems
evaluated.
(b) Nit1 <
(c) Filtration, Nit @
Endicott "
(d) AWT i

IV. Three Plant
(a) Nit Varied treatment
1cvels aup'l'icd.

e T T ——

(b) Nit -2

(c) Nit -1 "

(d) AWT 12 No change.

V. Four Plant :
(a) Nit 8 No change.
(b) Nit = 2 Varied treatment
levels applied.

(c) Nit -1 s

(d) AWT 9 No change.

VI. Five Plant
(a) Nit Varied treatment
levels applied.
(b) Nijt - 2 i

(¢c) Nit -1 %
(d) AWT =

VII. Six Plant
(a) Nit . Varied treatment
level appll;'ed.

(b) Nit - 2
(c¢) Nit -1 2 Nitrification added.
(d) AWT i 5 No change.
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TABLT III-1 (Continued)

Stage II-1 / Stage I
Alternatives =

Strategies

VIII. Bicounty Regionalization
(a) Nit
(b) AWT

IX. Physical/Chemical
(4 plants)
{a) Nit
(b) AWT

X. Land Treatment (4 plants)
(a) 80% Year Round

(b) 80% Seasonal 13
(c) 100% Seasonal

XI. Non-Structural (4 plants)
(a) Nit 18
(b) Nit - 2

(¢) Nit -1 23, 24, 25

(d) AWT

XII. Infiltration Control (4 plants)
(a) 2 mgd reduction
+ Nit
(b} 4 mgd reduction
+ Nit
(c) 4 mgd reduction
+ Non=-struc, 13
(d) Nit @ Endicott
+ (c)

(e) Nit = 2 + (c)
(f) AWT

Addition or
Modification

— o e

One plant for total Bi-
couniy area evaluated,

Physical /Chemical pro-
cesses to replace bio-
logical.

Varied level of treai-
ment applicd,

Four plant systiem.
Varied level of treat-
ment applied.

No change.

Varied level of {rea -
ment apnlizd,

Nit added, long rcange
alternative,

Varied level of treat-
ment applied.

Varied level of treat-
ment applied.

Filtration dropped.

Varied level of treat-
ment applé'ed.

1/ All treatment plants have minimum of secondary treatment, Tech-
nologies are biologically based except for Category IX alternatives.
Nitrification (Nit), Advanced Waste Treatment (AWT) applied to all
treatment plants except as noted: Nit - 1 denotes nitrification at the

Binghamton-Johnson City plant

51

only; Nit - 2 denotes nitrification at
both the Binghamton-Johnson City and Endicott plants,
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I. Baseline Conditions

The Baseline Alternative was a no action or existing condi-
tions plan. The purpose of including this alternative was
to provide a baseline condition to which the features of any
of the "action' alternatives could be compared. This alter-
native provided a prediction of conditions which would occur
if the physical systems <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>