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EXECUTIVE SUMMARY

In October 2007, Governor Spitzer created the Hinckley Reservoir Working Group and
charged it to examine ways to facilitate communication and water allocation among
competing interests and to develop a plan to help the Hinckley Reservoir meet the future
needs of the Oneida County community. Included in the charge for the Working Group were
to make recommendations regarding:

= The water levels needed at Hinckley Reservoir to service drinking water needs, fisheries,
power generation, and canal operations;

= The capability of other canal reservoirs to help meet those needs;

= An early warning system to communicate drought situations to stakeholders and facilitate
their communication regarding all competing needs; and

= A report of the water usage and meteorological data for 2006 and 2007 to better
understand the factors that contributed to low reservoir conditions in the fall of 2007.

The Working Group was chaired by the New York State Department of Health with members
from:

= Herkimer County;

= Mohawk Valley Water Authority;

= NY Power Authority;

= NYS Department of Environmental Conservation;

= NYS Emergency Management Office;

= NYS Office of Parks, Recreation and Historic Preservation;
= NYS Thruway Authority and Canal Corporation; and

= Oneida County.

The group set forth a strategy and a schedule to accomplish the Governor’s charge and has
completed its work. The group held eight open meetings. Members of the public and
elected officials also attended these meetings and provided valuable input to the process.

To complete its charge, the Working Group collected much information related to the
Hinckley Reservoir. Some of the information was used to describe, evaluate and understand
the Hinckley Reservoir, the Delta Reservoir and other canal water resources and to
understand the water use and meteorological data. Other information such as permits and
licenses was collected so that this report would serve as a repository for information about
the area that might be needed in the future.
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To help meet its charge, the Working Group created three committees to focus on specific
issues: hydrology, communications and operations. Each of the members of the Working
Group contributed additional staff to complete the committee charges. The committee reports
are included as annexes to the report and provide valuable support to the report itself.

Water Levels Needed at Hinckley Reservoir to Service Drinking Water Needs,
Fisheries, Power Generation and Canal Operations

The water levels that are needed for various uses depend on two factors: the amount of
water released from the reservoir (generally measured in cubic feet per second) and the
elevation of the reservoir. Table 6 (Section 3) details the needs for the four uses; some of
those needs listed as reservoir elevations are:

= NYPA hydropower generation goes off line at an elevation of about 1195 feet;
= Drinking water withdrawal is affected at about 1185 feet;
= Canal navigation releases are affected at about 1173.5 feet; and

= Fisheries release rates are affected at about 1173.5 feet.

The elevations listed above are present needs. MVWA estimates that by 2050, the water
supply may need to provide 66.2 cfs or 43 mgd per day. The values listed above for drinking
water withdrawal will change if these future needs occur.

The Capability of Other Canal Reservoirs to Help Meet Those Needs

The canal system in the Hinckley area includes the Rome summit section, the highest point
in the eastern section of the Erie Canal (see Figure 5, Section 3). Lake Erie supplies ample
water to the western section of the canal. Twenty-two reservoirs are in the eastern section of
the Erie Canal (see Tables 2 and 3, Section 3). Hinckley and Delta Reservoirs normally
have abundant water and have been the primary sources of water for the eastern section of
the canal. Many of the remainder of the northern and southern reservoirs serve as backup
sources. However, a few of these reservoirs are controlled for power generation, have
infrastructure limitations or cannot supply water to the Rome summit section. Because the
southern reservoir supply is infrequently used, some infrastructure problems such as silted-in
channels and inoperable valves exist.

An Early Warning System to Communicate Drought Situations to Stakeholders and
Facilitate Communication Regarding All Competing Needs

The Communications Committee report (see Annex Ill) provides a strategy for routine and
enhanced communications. The strategy calls for regular communication and information
sharing between core agencies during routine, non-emergency reservoir conditions. It also
recommends a strategy for providing information to the general public. The strategy calls for
enhanced communication when the elevation of the Hinckley Reservoir drops below the 10%
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historical low level and the 30 day running average inflow is below 300 cubic feet per second
(see Annex |, Communication Triggers). With SEMO coordination during enhanced
communications, the agencies are to discuss options for protecting water in the Hinckley
Reservoir.

A Report of the Water Usage and Meteorological Data for 2006 and 2007 to Better
Understand the Factors that Contributed to the Current Situation

Section 4 of this report provides details of the effects of the 2006 and 2007 weather patterns,
the management of the Hinckley Reservoir and the actions that agencies took to mitigate the
high and low water levels. In 2006, the entire canal was not opened until August because of
severe damage from flooding. In 2007, as result of low water conditions, drinking water use
was restricted, some fisheries were closed, hydropower generation was discontinued, water
releases from the Hinckley Reservoir were reduced and water conservation measures were
undertaken in the Canal System.

The meteorological data for 2006 and 2007 were evaluated. In general, both 2006 and 2007
exceeded long term annual precipitation averages. Flooding in the spring and summer of
2006 was a concern in the Mohawk Valley with record flooding occurring at some locations.
Severe flooding occurred in the West Canada Creek watershed and the Hinckley Reservoir
was filled to a near record elevation. In 2007, precipitation in the West Canada Creek
watershed was well below average for five months from May through September, with May
2007 being the driest of these months. The extended dry period led to unusually low
reservoir inflows which in turn contributed to record low water levels in Hinckley for 40
contiguous days. In the late fall, the precipitation pattern changed, bringing moderate to
heavy amounts of precipitation for the end of 2007 and early 2008.

The timing and rates at which water is released from the Hinckley Reservoir into West
Canada Creek have a major effect on reservoir conditions. These managed releases are
essential for Canal Navigation, the production of hydropower, fishery maintenance, flood
protection and public recreation. Drinking water is drawn directly from the reservoir and is
not dependent on reservoir releases, but adequate reservoir water levels are necessary to
obtain enough drinking water to meet demands. Since 1921, normal reservoir release rates
have been determined by a contract between the State of New York and downstream
hydropower interests. This contract requires the releases to the downstream hydropower
producers at rates set forth in a 1920 Operating Diagram.

In both 2006 and 2007, the managed releases from the Hinckley Reservoir for power
generation and canal needs were generally normal and followed the 1920 Operating
Diagram, with a few exceptions. In 2006, the Canal Corporation requested deviations of an
extra 500 to 700 cfs above the normal releases rates for about 21 days. In summer 2007,
the Canal Corporation requested deviations of an extra 160 to 200 cfs above the normal
release rates, also for about 21 days. In late 2007, the Canal Corporation requested
deviations below the Operating Diagram from September 24 to October 22, with the amount
of decrease ranging from about 130 to 260 cfs over a period of about 29 days.
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From May through September 2007, precipitation in the West Canada Creek watershed was
very low. During roughly this same period, inflow to the Hinckley Reservoir was the second
lowest rate of inflow calculated for a 150 day time period during the 60 year period of historic
data that was reviewed by the Hydrology Committee. The record low water levels that
occurred in the Hinckley Reservoir from September 1 to October 10, 2007, were a result of
the low precipitation, low inflows and continued releases to West Canada Creek.

The Working Group also evaluated precipitation and other watershed data that were used to
form the 1920 Operating Diagram and compared these data to long term trends. The
conclusion of these analyses was that conditions during the period when the Operating
Diagram was developed are similar to the long term averages for both precipitation and
inflow (see Annex ).

Recommendations

The Working Group developed a series of recommendations to address its findings.
“Section 6: Conclusions and Recommendations of the Working Group” includes 10
recommendations that range from short term, no cost administrative actions to long term,
capital intensive projects. Some of the recommendations can be in place for the 2008 canal
navigation season. Other recommendations need further evaluation of the benefits, costs
and feasibility of the recommended actions.

One recommendation is a strategy to improve communications among the core agencies
involved with the day to day operation of the Hinckley Reservoir and among responding
agencies when reservoir conditions warrant. Another recommendation identifies data gaps
related to the Hinckley Reservoir. Closing these data gaps would help the core agencies
better assess reservoir conditions and could improve their ability to forecast near term
reservoir conditions. Some of the recommendations involve capital expenditures, and not all
of these are likely to be implemented. One of the capital recommendations expected to
move forward is for the Mohawk Valley Water Authority to make improvements to its drinking
water intake and raw water mains. It is also recommended that the Canal Corporation
should move forward with an assessment of capital improvements that may help to improve
its ability to transfer water from other resources to the canal.

A few recommendations call for feasibility assessments of long term, capital intensive
projects that may be difficult to implement. As example, one recommendation calls for
evaluating ways to create additional water storage within the Hinckley Reservoir. The
Working group did not develop this recommendation to the point where the feasibility of the
action is known, and recognizes that a full evaluation may identify issues that could make
this unfeasible.

All of the Working Group's members provided valuable input to the group's deliberations and
to preparation of the information in this report. Many comments were provided by member
agencies during the development of the report and its annexes and most were addressed in
full. Consensus among the member agencies was attained on nearly all of the technical
evaluations and issues that the Working Group addressed. However, member agencies
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have expressed concern with some aspects of the Working Group's efforts and have
submitted dissenting opinions. These dissenting opinions are presented verbatim in
Section 7. The dissenting opinions have not been evaluated by the Working Group and
should not be construed as official findings, conclusions or recommendations of the Working
Group.

The recommendations made by the Hinckley Reservoir Working Group are:

Recommendation 1 — Communications

Recommendation 2 — Drinking Water Conveyance

Recommendation 3 — Use of Other Canal Sources

Recommendation 4 — Data Gaps

Recommendation 5 — Working Group Data Archive

Recommendation 6 — Low Water Pumping

Recommendation 7 — Canal Resource Infrastructure Limitations
Recommendation 8 — Drought Region IV

Recommendation 9 — Planning and Advisory Group

Recommendation 10 — Additional Storage Upstream of Hinckley Reservoir

Perhaps the most important understanding that came from all of the evaluations considered
by the Working Group is how valuable these water resources are to the region, and how
many different users depend on and can be impacted by the operation of the Hinckley
Reservoir and other canal water resources. During normal conditions, the Hinckley
Reservoir and other canal resources have ample water to meet the needs of all users.
Management of these resources requires constant attention and difficult decisions must be
made on a regular basis concerning the resources and how best to meet competing
demands, especially during low reservoir conditions.
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Section 1: INTRODUCTION

2007 Overview

The West Canada Creek watershed experienced an extended period of abnormally low
precipitation beginning in May 2007. Consequently, during the period from May 21 to
October 17, 2007, the inflow to the Hinckley Reservoir was at one of the lowest rates of
calculated inflows included in the 60 year period of historic data reviewed by the Working
Group. During this period, the reservoir level fell approximately 30 feet, from 1224.7 feet to
1194.8 feet. From May through most of September releases from the reservoir continued
generally in accordance with the 1920 Operating Diagram, with two exceptions: the Canal
Corporation requested two deviations to increase the rate of discharge from the reservoir to
maintain navigation levels along the downstream Mohawk River portion of the canal. These
are among the factors that contributed to Hinckley Reservoir water levels that were below
normal from June through late October. Beginning on September 1, 2007 and continuing
through October 10, daily reservoir water levels reached new record lows due to lack of
precipitation, low reservoir inflows, and continued reservoir releases. At the lowest point on
September 26, 2007, the reservoir stood at elevation 1188.60 feet. This level was 21.9 feet
below the historic mean elevation and 11.2 feet below the previous low level recorded for
that date. The volume of water in the reservoir on September 26 was estimated to be about
15% of full capacity.

Concerns with low water levels were raised by the Mohawk Valley Water Authority (MVWA)
and the New York Power Authority (NYPA) in late August 2007. In September 2007, Oneida
County and the NYSDOH raised concerns about the continued operation of the drinking
water supply, and in early September, NYPA power production went offline as a result of
hydraulic limitations when the reservoir fell below 1195 feet. These concerns led to a
number of responses by involved parties. State agencies held a series of conference calls
beginning on September 12, 2007, to review and assess the situation. On September 17,
2007, the Canal Corporation initiated an hourly locking schedule to conserve water. On
September 24 and 25, 2007, releases from the Hinckley Reservoir were reduced to flows
below levels specified by the 1920 Operating Diagram to help stabilize Hinckley Reservoir
levels. On September 26, 2007, Oneida County Executive Anthony J. Picente, Jr., issued a
County drinking water conservation emergency, and the public served by the MVWA was
directed to initiate mandatory water conservation measures. In the following weeks, a
number of conference calls and meetings were held and subsequent steps were taken by the
involved State and County agencies to help stabilize the reservoir, including:

= The New York State Department of Environmental Conservation (NYSDEC) agreed to a
temporary reduction in the minimum discharges to West Canada Creek required by the
Federal Energy Regulatory Commission (FERC) license for Jarvis and initiated
continuous monitoring of stream conditions below Hinckley because of fishery concerns;

= Canal Corporation temporarily suspended water diversions from West Canada Creek to
the Canal summit, normally used to maintain Canal water levels for navigation. In
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addition, the Canal Corporation began to draw additional water from other sources,
including from Delta Reservoir, continued the previously initiated hourly locking schedule,
and announced that the New York State Canal System would be closing early due to a
lack of water in the Mohawk Valley;

= MVWA issued a water conservation notice to its customers to reduce drinking water
demand; and

= Reservoir releases were reduced as a result of requests by State agencies to further
stabilize the reservoir levels.

Several significant rain events occurred in October 2007 that enabled the reservoir to
recover. The County declaration was carried through until October 16, 2007, when drinking
water users were allowed to resume normal water usage. By October 23, 2007, releases
from the Hinckley Reservoir reverted back to those specified by the 1920 Operating Diagram.
By late October, the reservoir water elevations had returned to levels typically seen during
that time of the year.

'New York State Hinckley Workgroup ks

]
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Figure 1: Canal Sources and Feeders in the Rome Summit Section
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Hinckley Reservoir Working Group

On October 19, 2007, Governor Eliot Spitzer directed the formation of the Hinckley Reservoir
Working Group. The Working Group was charged by the Governor to examine specific
issues surrounding the uses of water from the Hinckley Reservoir and to make
recommendations regarding:

= the water levels needed at the Hinckley Reservoir to service drinking water needs,
fisheries, power generation and canal operations;

= the capability of other canal reservoirs to help meet canal operational needs;

= an early warning system to communicate drought situations to stakeholders and facilitate
their communication regarding all competing needs; and

= a report of the water usage and meteorological data for 2006 and 2007 to better
understand the factors that contributed to low reservoir conditions in the fall of 2007.

The Working Group is chaired by the New York State Department of Health (NYSDOH) and
includes the following members:

= Herkimer County;

= Mohawk Valley Water Authority (MVWA);

= New York Power Authority (NYPA);

= New York State Department of Environmental Conservation (NYSDEC);

= New York State Emergency Management Office (SEMO);

= New York State Office of Parks, Recreation and Historic Preservation (OPRHP);

= New York State Thruway Authority (NYSTA) and Canal Corporation (Canal Corporation);
and

= Oneida County.

The Working Group collected a significant amount of information in the form of documents,
data files, letters, public comments, presentations, contracts, statutory provisions,
regulations, agendas and meeting minutes. To facilitate access to this information by
members of the group, the NYSDOH set up a secure electronic “group space” that was
available by invitation to Working Group members only. The group space was also used to
provide draft files for review and comment and a common calendar of Working Group
activities.

Information collected by the Working Group was obtained from many sources. The group
compiled information into usable formats and developed additional information during its
evaluations. This information may be useful for readers of the Working Group report, for
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agencies involved with West Canada Creek, the Hinckley Reservoir and other Canal
resources, and for future planning efforts related to the resources. For this reason, detailed
information is provided on compact disks in a format that can be readily accessed through
interactive links embedded in the report and its appendices. Upon completion of the Working
Group's charges, the NYSDOH, as the Working Group chair agency, will also identify a
means to archive the information for future accessibility.

This report summarizes water resource management issues related to the interests at
Hinckley Reservoir, the historic condition of the reservoir and surrounding area and the
meteorological and operational conditions that led to the low water levels in the fall of 2007.
This report was a collaborative effort by the Hinckley Reservoir Working Group member
agencies and technical subcommitiees. Conclusions and recommendations are based on
information provided by the Mohawk Valley Water Authority, New York State Canal
Corporation, New York Power Authority, New York State Department of Environmental
Conservation and other sources.

Legal Limitations

The Working Group has attempted to meet its charges by, in part, analyzing and discussing
the practical aspects of operating Hinckley Reservoir and its outflow, as well as identifying
and discussing uncontrollable issues such as weather and water flows. This is reflected in
the report itself. The Working Group has compiled information related to, but was not
charged with analyzing the legal issues, including (but not limited to):

= An analysis of potentially inconsistent statutory direction (specifically Canal Law §80 and
the Environmental Conservation Law §15-0105(5));

= Existing contracts from 1917 and 1921 among some of the parties or their predecessors;

= FERC licenses for all facilities located on the Hinckley Reservoir and West Canada
Creek; and

= The applicable Water Supply Permit.

The Working Group Recognizes that:

= Statutes can only be changed by the legislature;

= Contracts can be changed by the parties and their successors and any necessary
contractual revisions will involve negotiations between the parties;

= Litigation is pending with regard to operation of Hinckley, and additional litigation is
possible;

= Some of the parties in the Working Group, such as governmental entities including
agencies and public authorities, are not able to make commitments or even
recommendations that would potentially bind their agencies without significant additional
review and approval by their respective agency or managing body; and
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= Some parties to the relevant contracts and litigation are not members of the Working
Group.

Given these limitations, the Hinckley Working Group is not making recommendations
concerning these matters. Instead, the Working Group's recommendations focus on the
technical or scientific issues that arise from its charge. However, the Working Group
recognizes that any long term change to the operation of the reservoir itself may require
changes to the relationships among the involved parties.

Section 2: HINCKLEY and DELTA RESERVOIRS

Physical Description

The Hinckley Reservoir, located in Herkimer and Oneida Counties, and the Delta Reservoir,
located about 15 miles west in Oneida County, were constructed by the State when the old
Erie Canal was converted into the modern day Barge Canal in the early 1900s. These
reservoirs were constructed to serve as the primary water sources for the Barge Canal
between Rome and Herkimer with water from Hinckley Reservoir "diverted from West
Canada Creek as is necessary to augment the Delta water to the amount required” (Landreth
& Gibson, 1921).

The Hinckley Reservoir was constructed in the valley formed by West Canada Creek, which
flows south out of the Adirondack Mountains and through the reservoir on its route to the
Mohawk River at Herkimer. The reservoir was commissioned in 1915. The reservoir covers
about 4.46 square miles (2,854 acres) when full and is fed by a total drainage area of
approximately 372 square miles, most of which is within the Adirondack State Park (Whitford,
1921). Black Creek is a tributary to West Canada Creek and drains approximately 25% of
the Hinckley watershed into the eastern side of the reservoir.

The Hinckley Reservoir is formed by a dam 3,700 feet in length built across the West
Canada Creek valley, with two earthen sections and a 400 foot long concrete section that
forms the spillway and houses a hydropower facility. Within the concrete section are
structures used for controlling and measuring reservoir release rates and water surface
elevation, as well as intakes for raw water that is then transmitted to the water treatment
plant that serves the greater Utica area and is operated by the Mohawk Valley Water
Authority. The reservoir was constructed to have an average water depth of about 28 feet
and a maximum depth of approximately 75 feet from the spillway crest. When full to the
spillway crest at an elevation of 1225, the reservoir was designed to have a usable capacity
of approximately 3.4 billion cubic feet (25.8 billion gallons or 79,080 acre-feet) of water when
it was completed in 1915 (Whitford, 1921).

The Delta Reservoir was constructed in the valley formed by the upper Mohawk River, at the
site of an ancient glacial lake. Construction began in 1912 and the reservoir was
commissioned in 1914. The reservoir covers about 4.33 square miles (2,771 acres) when
full and is fed by a drainage area of approximately 137 square miles, most of which is within
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the Tug Hill Plateau (Whitford, 1921). It is formed by a dam 1,100 feet in length across the
Mohawk River valley. The reservoir was designed to have an average water depth of
approximately 23 feet and a maximum depth of 70 feet from the spillway crest. When full to
the spillway crest, the reservoir had a usable capacity of approximately 2.7 billion cubic feet
(20.6 billion gallons or 63,127 acre-feet) of water when it was completed in 1915 (Whitford,
1921).

Delta Reservoir and Hinckley Reservoir are owned by the State of New York, presently under
the jurisdiction of the Canal Corporation. The Delta Reservoir was designed to serve as the
primary source of water (Landreth & Gibson, 1921) for the highest elevation of the canal,
referred to as the Rome summit, located between canal locks E-20 and E-21 near Rome.
Water supplied to the Rome summit section is essential for canal navigation westward to
Oneida Lake and eastward towards the Hudson River.

The Hinckley Dam is operated by NYPA pursuant to a 1982 FERC license and a 1984
Hydropower Easement and 1983 Operations and Maintenance Agreement between the
Canal Corporation and NYPA. These agreements require NYPA to operate the Hinckley
Reservoir in accordance with the 1920 Hinckley Reservoir Operating Diagram. NYPA
performs daily operations associated with the Hinckley Dam under the oversight of the Canal
Corporation. NYPA's role includes controlling releases made from Hinckley Reservoir into
West Canada Creek and coordinating reservoir management activities with downstream
hydropower producers, such as Erie Boulevard Hydropower, LP (Erie).

The Hinckley Reservoir also serves as the sole source of drinking water for about 130,000
people in the greater Utica area. The Mohawk Valley Water Authority (MVWA) and its
predecessors constructed an intake structure on the West Canada Creek in 1906, which was
relocated to Hinckley Dam when it was constructed in 1915 .

Both the Hinckley and Delta Reservoirs support other uses. Waters released from the
Hinckley Reservoir maintain the prime trout waters of West Canada Creek. The Delta
Reservoir does not serve as a public drinking water supply and is not presently used for
hydropower production. Both the Hinckley and Delta Reservoirs provide flood protection
benefits for downstream areas, but neither was built for the primary purpose of flood
management. Water released from Delta helps to maintain the fishery in a portion of the
upper Mohawk River and to provide water necessary for the daily operation of the State's
Rome Fish Hatchery located just below the reservoir.

History of Hinckley Reservoir

Prior to the construction of the Hinckley Reservoir, West Canada Creek was used as the
source of drinking water for the Utica area and to produce hydropower by the predecessor
companies of the current independent hydropower producers. West Canada Creek provided
water to the old Erie Canal below the summit through its natural channel to the Mohawk
River near Herkimer. At that time, there were four incorporated users of the water that
flowed through West Canada Creek:

11



Hinckley Reservoir Working Group April 30, 2008

= Consolidated Water Company of Utica (how Mohawk Valley Water Authority) maintained
an intake located in West Canada Creek at Hinckley;

= Utica Gas and Electric Company (later Niagara Mohawk Power Company, now Erie
Boulevard Hydropower, L.P. [FERC License 2701] at Prospect and Trenton Falls) used
water for hydropower production at Trenton Falls;

= [nternational Paper Company used water for hydropower to run a pulp and paper facility
in the Village of Herkimer; (Presently, Trafalgar Power, Inc. [FERC License 9709]
generates power from West Canada Creek near this location in a facility operated by
Algonquin Power Systems, NY) and

= Newport Electric Light and Power (now Newport Hydro Associates [FERC License 5196])
used water for hydropower production at the Village of Newport.

In 1899, Governor Theodore Roosevelt appointed a commission to study the future of the
Erie Canal. Based on recommendations from this commission, the State of New York
elected to build a "Barge Canal". In 1903, the Barge Canal Act passed with the support of
Governor Odell and this act was ratified by the voters of New York State in November of the
same year. Construction of the Barge Canal began in 1905 and was completed by 1918.
Hinckley Reservoir was constructed by the State of New York and completed in 1915 for the
purpose of supplying water to the enlarged canal. Hinckley Reservoir was located at its
present site primarily because of its proximity to the canal and its elevation above the canal.

The Barge Canal System was originally under the jurisdiction of the New York State
Department of Public Works. In 1967, the jurisdiction of the Barge Canal was transferred to
the New York State Department of Transportation (NYSDOT) through the Transportation
Capital Facilities Development Act. In 1992, legislation known as "Thruway 2000" was
enacted into law which transferred jurisdiction over the Barge Canal system from the
NYSDOT to the New York State Thruway Authority (NYSTA). Thruway 2000 also created a
subsidiary public benefit corporation within the Authority, the New York State Canal
Corporation.

The Consolidated Water Company of Utica, predecessor to the Mohawk Valley Water
Authority, was party to several agreements during the early 1900s. These contracts
established a basis for water rights and management in the West Canada Creek:

= 1905 - Utica Gas and Electric Company;
= 1906 - International Paper Company; and
= 1909 - Newport Electric Light and Power Company.

When Hinckley Reservoir was constructed, the Consolidated Water Company of Utica filed a
claim against the State in the amount of ten million dollars due to the extinction of its rights to
water in the West Canada Creek. A 1917 agreement between the State of New York and the
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Consolidated Water Company of Utica, N.Y., settled this litigation.

Descriptions of the intent of the 1917 agreement have been provided by the Canal
Corporation and MVWA. These descriptions are provided verbatim in Appendix B.

When Hinckley Reservoir was constructed in 1915, its operation for canal purposes was
alleged to injure downstream hydropower interests and claims were brought against the
State by Utica Gas & Electric Company, of Utica, N.Y. In December 1920, the State
developed an operating diagram that established the release of water from Hinckley
Reservoir based upon varying reservoir levels throughout the year. The 1920 Operating
Diagram established the rates (in cubic feet per second) at which water is to be discharged
from Hinckley Reservoir during each third of the month period based upon the observed
reservoir elevation at the beginning of each period. The Operating Diagram is in Appendix B.

The 1920 Operating Diagram became part of the June 14, 1921, Agreement between the
State of New York and the Utica Gas & Electric Company, of Utica, N.Y., that settled the
Utica Gas and Electric Claim. The 1921 Agreement states:

“to operate the Hinckley State Reservoir, that, after serving the canal uses and purposes,
of the State, it may, so far as practicable, be fully used for the storage of water and the
regulation of the flow of West Canada Creek below the same for the benefit of the power
property and riparian lands of the party of the second part (Erie) on West Canada Creek
below the Hinckley State Reservoir.”

The intent of the 1920 Operating Diagram was to allow reservoir levels to vary by about 51
feet between a full reservoir level of 1225 feet, to a low level of 1173.5 feet. The prescribed
downstream discharge reduces as the reservoir levels fall in order to maintain sufficient
water in Hinckley Reservoir for canal navigation. The Operating Diagram also provides for
increased reservoir releases during the winter so that reservoir capacity can be available to
help mitigate spring floods.

For practical purposes, the flows associated with the 1921 Agreement form the basis for the
FERC licenses for the Erie's facilities at Prospect and Trenton Falls. The Canal Corporation
and NYPA are required to honor the flow requirements set forth in the 1921 Agreement and
the corresponding 1920 Operating Diagram, unless an extreme conditions arises which
permits a deviation below the rates set out in the Operating Diagram.

Hydrographics and Water Resources
The water surface level of Hinckley Reservoir is impacted by a number of factors including
the shape and volume of the reservoir, inputs into the system and losses from the system.

Meteorological Factors

Stream inflow is the primary source of water in the Hinckley Reservoir. Precipitation
contributes to inflow and is affected by factors such as evaporation rates, rainfall intensity,
vegetative cover, soil conditions and season. Direct precipitation measurements in the West
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Canada Creek Watershed above the dam are limited; however, indirect measurements and
data obtained outside of the basin can be used to estimate precipitation amounts within the
basin.

Groundwater Impacts

No detailed hydrogeological evaluations on groundwater flow have been conducted in the
Hinckley area; therefore, it is not known to what extent groundwater is a significant input into
the reservoir. The nearest groundwater monitoring station to Hinckley is in Forestport,
outside of the West Canada drainage basin.

Stream Inputs

It is estimated that approximately 95 percent of the surface water inflows into Hinckley enter
from two streams: West Canada Creek and Black Creek. The West Canada has a United
States Geological Survey (USGS) gaging station at Wilmurt, approximately 3 miles upstream
of the reservoir, which has been in operation since 2001. Black Creek currently has no
gaging station.

Reservoir Volume

To accurately calculate the volume of water in the reservoir, detailed contours of the
reservoir bottom must be known. Contours of the Hinckley Reservoir were determined by
the State Engineer and Surveyor's office before the reservoir was constructed beginning in
1912 and no additional bottom contour surveys have been completed since. In 1919 and
1921 the State Engineer used the bottom contour information to prepare area-volume curves
that help define the volume of water stored in the reservoir for any given water elevation.
The elevation-volume relationship has been re-evaluated several times; however bottom
contours, on which the elevation-volume relationships are based, have not been surveyed
since construction.

It is likely that there has been infilling of soil, rock and debris during the nearly 100 years of
Hinckley Reservoir operation. Infilling reduces the volume of water stored in the reservoir at
any given water level. This raises concern with the accuracy of reservoir storage estimates
that are based on pre-construction bottom contours. At high reservoir water levels this
inaccuracy would be expected to be a relatively small percentage of the total reservoir
volume, and not likely a concern for water users. However, at low reservoir elevations when
the viability of the water resource is of most concern for drinking water and other users, the
volume of water available may be significantly less than what the available elevation-storage
information would indicate. Updated bottom contour information would be needed to
determine how significant this overestimate may be and to provide accurate reservoir
volumes for use in water resource management decisions.
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Reservoir Releases

There are three primary methods by which water is released from the reservoir:

= uncontrolled releases over the spillway when water levels are high;
= controlled releases through the Hinckley Dam; and

= withdrawals by Mohawk Valley Water Authority.

The highest releases from the Hinckley Reservoir are uncontrolled flows that occur over the
spillway during high water and flooding events. Uncontrolled releases are intermittent and
most common in the spring because of snow melt and precipitation; however, flood
conditions can produce uncontrolled releases at any time of the year. During the June 2006
flood, uncontrolled releases over the Hinckley Dam were estimated to be about 17,350 cfs
(Annex |: Report of the Hydrology Committee).

Controlled releases pass through valves and turbines within the Hinckley Dam. These
releases are governed by the 1920 Operating Diagram, which requires releases that vary
from 200 cfs to 1100 cfs, depending on reservoir elevation and time of the year . The 1920
Operating Diagram release is determined by finding the intersection between the date and
the reservoir elevation, and reading the release from the family of curves. For example,
consider a reservoir elevation of 1219 feet on July 21. In this situation, the Operating
Diagram release would be 500 cfs. This is determined by finding the intersection on the
Operating Diagram between the horizontal line at 1219 feet and the vertical line at July 21.
Many times the intersection of the reservoir elevation and the date do not fall on one of the
curves of constant release. In this situation, interpolation is used to estimate the Operating
Diagram release. For example, consider an elevation of 1216 feet on August 16. An
examination of the Operating Diagram for this date indicates a release halfway between 400
and 500 cfs. The Operating Diagram release is 450 cfs. The Operating Diagram is in
Appendix B. Controlled release rates above the specified value given by the 1920 Operating
Diagram are occasionally made to meet Canal navigation needs pursuant to the terms of the
1921 agreement. There are long term flow records available for controlled releases through
the Hinckley Dam. The Working Group reviewed approximately 60 years of controlled
release data covering the years 1938-1957, 1960-1978 and 1987-2007.

The withdrawals by MVWA for the public drinking water supply are the smallest draw on the

Hinckley Reservoir. The public drinking water withdrawal requirement varies slightly through
the year and is usually in the range of 32 to 37 cfs (average daily flow).
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Section 3: BACKGROUND - WATER USE and MANAGEMENT

Introduction

The West Canada Creek has been a commercially important watercourse since the 1800s,
and is currently being used for canal navigation, drinking water, hydropower, fishing and
recreation. The water resource management issues are complex. The uses and allocation
of water within the reservoir are described below.

Drinking Water

The MVWA owns and operates the water supply, treatment, transmission and distribution
system (the “Regional System”) that currently serves a population of approximately 130,000
people in the eastern portions of Oneida County and the western portions of Herkimer
County. Hinckley Reservoir is the sole source of water for the MVWA service area. The
water, once treated, supports domestic potable uses, industrial and commercial uses, fire
fighting and other municipal uses.

The service area includes parts of the Towns of Trenton, Marcy, Deerfield, Whitestown, New
Hartford, Kirkland, Westmoreland, Schuyler, Frankfort, the City of Utica and six villages.
Primary water system components include the water intake tower at Hinckley Reservoir, a
water treatment plant (WTP) in Prospect, numerous pump stations, water storage facilities
and approximately 700 miles of transmission and distribution mains.

The City of Utica used the West Canada Creek as its drinking water source since 1906. The
Hinckley location was selected in the 1890s as the new source to meet the growing
community’s water needs. Water rights were acquired and the original intake was
constructed on the West Canada Creek several thousand feet upstream of the current
Hinckley Dam. The intake consisted of a small wood crib dam and 30" wood stave conduit
which connected to a single 24” cast iron water main. The intake was relocated to an intake
tower at the south end the Hinckley Dam spillway in 1915 by the State of New York as part of
the Hinckley Reservoir construction project.

Water rights on West Canada Creek were the subject of litigation that was settled in 1917 by
an agreement that was filed as a deed protecting both the State and the Water Company's
rights, entitled “Memorandum of Amended and Supplemental Agreement made and entered
into on December 27, 1917 by and between the Consolidated Water Company and the State
of New York” (See Appendix B). These water rights are currently the subject of litigation
between MVWA, the State of New York, Erie Boulevard Hydropower, L.P. and the New York
State Canal Corporation.

The intake tower, which originally consisted of ten screened openings, was renovated in
1988 by the MVWA. As part of that project, the two lower screened openings were plated
over. This work occurred prior to the water treatment plant (WTP) construction in 1992 and
would protect the consumers from potentially high color and high turbidity water typically
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experienced at lower water levels (American Water Works Association, 1990). The raw
water mains that convey water from the reservoir intake to the new WTP begin as two 42"
mains at the dam, and change in configuration several times before entering the WTP at
Prospect.

Raw water is conveyed by gravity to the WTP, located just outside the Village of Prospect.
The WTP was placed in service in 1992, and has a current capacity of 32 mgd (49.3 cfs).
According to records from MVWA, WTP production for the years 2002 though 2007 averaged
approximately 19 mgd (29 cfs). The peak daily production at the WTP is approximately 22
mgd (34 cfs). A large leak could add potentially 4 £ mgd (6 cfs) of demand until located and
repaired or by-passed.
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Figure 2: Mohawk Valley Water Authority primary system components

The public drinking water withdrawal from Hinckley Reservoir varies slightly through the year
and usually averages from of 32 to 37 cfs (average daily flow). The MVWA'’s withdrawals
from Hinckley Reservoir are typically 2.0 mgd (3 cfs) greater than the WTP production
numbers.

Depending on water quality conditions, approximately 1.0 mgd (1.5 cfs) is used for

backwashing (cleaning) the clarifiers and filters. This water is returned to the nearby West
Canada Creek after settling in the sludge lagoons. The balance of the difference may be
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attributable to meter performance combined with leaks on the raw water mains. Leaks are
not unusual as water transmission and distribution mains age. MVWA has made several
unsuccessful attempts to leak survey both raw water mains and is planning another attempt
in summer 2008 using new technologies, as part of a leak reduction program condition in the
water supply permit (WSA #9435, See Appendix B).

In 1992, the water company's water treatment plant was constructed in Prospect. The
presence and operation of the plant has increased the requirements for hydraulic pressure
from Hinckley Reservoir to convey water throughout the distribution system. MVWA expects
to complete the installation of a new raw water transmission main within the next five years.
When the new transmission main is completed, MVWA will be able to draw a greater volume
of water from Hinckley Reservoir at lower reservoir levels.
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Figure 3: Mohawk Valley Water Authority critical elevations at intake tower

The MVWA references a reservoir elevation of 1185 feet as a level historically used for
protecting the drinking water supply. The 1185 foot level is noted in MVWA's emergency
response plan and a number of FERC, NYPA, MVWA and NYSDOT documents as a
historically critical level. This elevation is acknowledged in the FERC license (#3211) for the
Jarvis Project (at Hinckley Dam) but it is not cited in the FERC license as an operational
requirement nor a level at which emergency actions should be taken. The Hinckley Reservoir
Working Group did not find historic analysis on which the 1185 foot elevation was based.
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A hydraulic analysis of the drinking water intakes that accounts for the current WTP and
intake conditions was undertaken in 2007 by MVWA and the results were made available to
the Hinckley Reservoir Working Group. These results are illustrated in Figure 3. Critical
reservoir levels, where the drinking water withdrawal may be impacted, range from 1185 feet
to 1169 feet, depending on withdrawal rate and configuration of the drinking water intake
plates. Because these critical levels vary by as much as 16 feet, improvements to the raw
water intake and transmission mains may help to ensure that full demand can be met without
pumping even when the reservoir is at lower levels.

The 1920 Operating Diagram has a self-correcting characteristic that stabilizes Hinckley
Reservoir levels during low inflow periods by reducing the required release rates as reservoir
levels decline. In 1964, Hinckley Reservoir was below elevation 1188.6 feet for six
consecutive weeks in October and November, and during this time, releases continued
pursuant to the 1920 Operating Diagram. The lowest reservoir elevation in the record is
1174.9 feet observed on November 17, 1964. This low level was less problematic for the
drinking water supply because the WTP did not exist at that time.

Since the construction of Hinckley Reservoir, sufficient water has been available for the
MVWA and its predecessors to meet the needs of the regional drinking water system. There
have been years when declining reservoir levels were of sufficient concern to the MVWA that
it sought to have reservoir levels stabilized. Prior to 2007, the Canal Corporation (and its
predecessors) and the hydropower interests have cooperated to stabilize Hinckley Reservoir
levels through a temporary reduction of the release specified in the 1920 Operating Diagram.
In general, releases below the Operating Diagram were agreed to when there was no
negative impact to canal navigation, due to the availability of water from other sources.

There are two other factors that help to ensure that MVWA will always have an adequate
supply of water available from the Hinckley Reservoir:

= The MVWA has the lowest intake at the Hinckley Dam (invert elevation 1162.5 feet). This
is 4.5 feet lower than the invert of the control valve openings (1167.0 feet) that allow
water to be released to West Canada Creek and 11 feet below the lowest elevation
addressed by the 1920 Operating Diagram (1173.5 feet). Water level 1173.5 feet is the
elevation below which NYPA or Canals cannot ensure a release rate of 230 cfs to meet
downstream needs. (Landreth & Gibson, 1921)

= Hinckley Reservoir inflows typically exceed the amount of water withdrawn by MVWA for
public water supply purposes.

The MVWA intake is the lowest withdrawal point in the reservoir. It is clear that releases for
hydropower production, Canal navigation and the downstream West Canada Creek fishery
would end before MVWA is unable to draw water for drinking water purposes; however, at
these low reservoir levels, both the quantity and quality of water drawn for drinking water use
may become problematic until MVWA completes their proposed new water transmission line.
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Direct daily comparisons of MVWA withdrawals to calculated total reservoir inflow can not be
made for all days due to imprecision in historical reservoir elevation data and the method
used to calculate total reservoir inflows. However it is possible to overcome this data issue
by comparing running averages to the MVWA withdrawal. Thirty day running averages of
total reservoir inflows were calculated as part of the Hydrology Committee's evaluation of
reservoir trigger criteria (Annex |: Report of the Hydrology Committee). This evaluation
showed that the lowest 30 day average inflow for the years in the record with sufficient data
for this analysis was 66 cfs during September 1999. The evaluation does not show with
certainty that the daily MVWA withdrawals have always been exceeded by total reservoir
inflows, but it does show that if reservoir inflow has been below the MVWA withdrawal rates,
it was on an infrequent, short term basis.

MVWA has projected demand for the regional water systems for the year 2050 as 66.2 cfs
(43 mgd). This includes potential expansion in western Oneida County and the Herkimer
County communities along the West Canada Creek, including those near the confluence with
the Mohawk River, that the NYSDEC has indicated should be served by the MVWA. The
2050 demand also includes 9cfs (6 mgd) for a “Chip Fab” type user.

Pursuant to the Water Resources Management Strategy Act of 1984, NYSDEC with the
participation of NYSDOH, developed and published a series of “Water Resources
Management Studies” in 1989 and associated “Water Resources Management Strategies” to
inventory and analyze the capacity of existing water supply sources and facilities and to
make recommendations for future modifications, expansion or development of new sources
or facilities. One objective of the reports was “to encourage and recommend, where
appropriate, the development, restoration, conjunctive management, interconnection and/or
expansion of water supply sources or systems on a regional basis. To accomplish these
goals, the state was divided into thirteen substate regions. Herkimer County was grouped
with several other counties into the “Mohawk Region” and similarly, Oneida County was
grouped into the “Oswego Region.” (NYSWRPC, 1989a; NYSWRPC 1989b)

The reports for the Mohawk and Oswego Regions contain recommendations for future water
supply development in Herkimer and Oneida Counties, and should be consulted when new
water supply projects are contemplated. However, the reports were meant to evolve as
needed in response to changing policies and circumstances. Specific recommendations in
the reports include:

= C. A regional water system could be established in Herkimer County which would utilize
excess water from the Utica Water Board to alleviate water shortages in Towns of
Herkimer and Frankfort and the Village of Ilion.

= D. The excess capacity of the Utica Water Board should be utilized to satisfy additional
water demand requirements and economic development within its existing service area
and with communities adjacent to or interconnected with it that exceed their own source
yields (p. 12). (NYSWRPC, 1989a)

= F. Excess capacity of the Utica Water Board should be utilized to alleviate water
shortages in the Towns of Herkimer and Frankfort and the Village of llion in Herkimer
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County (p. 12). (NYSWRPC, 1989b).

Copies of the Mohawk Region and Oneida Region Water Resources Management Strategy
are located in Appendix E.

Fisheries

The West Canada Creek watershed is located in the south western Adirondacks and extends
to the mouth of the West Canada Creek at Herkimer. The NYSDEC Bureau of Fisheries
evaluates the watershed in four parts:

= upper watershed above Hinckley Reservoir;
= Hinckley Reservoir;
= Prospect Pond and West Canada Creek from Prospect to Trenton Falls; and

= the thirty mile stretch of the creek from Trenton Falls to Herkimer.

The upper watershed above Hinckley Reservoir, which is located entirely within the
Adirondack Park, is used mostly for recreation such as camping, snowmobiling, hiking,
hunting and fishing. The fishery in this area is managed for its trout fishing with most of the
water bodies classified as wild trout streams, ponds and lakes. Only a few streams and
ponds are stocked by the NYSDEC, private organizations or individuals. NYSDEC stocks
approximately 3,400 brown trout and 11,000 brook trout into West Canada Creek in this
area. Timber management is a major economic component of this portion of the watershed.
In the past, this industry relied heavily on flows of the West Canada Creek to move the logs
to market; however, this is no longer the case.

Hinckley Reservoir is in the second part of the West Canada Creek watershed. This section
of the watershed is used for hydropower generation, water supply for the canal system,
municipal drinking water supply, flood control, boating, swimming and fishing. Fluctuating
water levels, water chemistry issues, including low nutrient levels, hardness and conductivity,
as well as the roughly 80% sand substrate of the reservoir, have made it difficult to produce a
good fishery. A good fishery has several components. Catching fish is obviously important
but catch rates, growth rates and the condition factor of the fish species must be considered.
Compared to similar water bodies in the Northeast and northern tier states, Hinckley fish
(except for rock bass) are smaller and weigh less for a given age (Hasse, 1977). There are
times and locations at Hinckley that occasionally produce a good fishery but not with any
consistency. Hinckley Reservoir was stocked with walleye, lake trout, brown trout, brook
trout, rainbow trout and tiger muskellunge in the past but none of the stockings ever
produced a fishery in the reservoir. The reservoir is occasionally stocked by the NYSDEC
when surplus fish are available in the hatchery system, but as with the earlier stockings, only
a small percentage of the fish are caught.
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The third part of the watershed consists of Prospect Pond and West Canada Creek from
Prospect to Trenton Falls. Prospect Pond, created in 1959 when the dam at Prospect was
constructed, is immediately downstream of Hinckley Reservoir. Prospect Pond is managed

by Erie for power generation under FERC License #2701.

Prospect Pond is stocked with

brown trout to meet NYSDEC's objective as a trout fishery. Approximately 3,400 brown trout
are stocked annually. Prospect Pond was the only water body from Hinckley Reservoir
downstream that was not negatively impacted by the water situation during the summer and

fall of 2007 from a fisheries perspective.
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Figure 4: Fishing sites from Hinckley Reservoir to Herkimer
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The thirty mile stretch of the
river from Trenton Falls to
Herkimer is the fourth part of
the watershed. This part is
intensely managed by the
NYSDEC as a high quality trout
fishery. The operation of the
hydropower facilities at
Hinckley, Prospect and Trenton
and the Nine Mile Feeder
Canal have the potential to
significantly affect the fishery in

this portion of the West
Canada Creek. The FERC
licenses issued to these
facilities and the associated
401 Water Quality
Certifications require close

coordination  between  the
hydropower facilities and the
Canal Corporation to ensure
that a minimum flow rate of 160
cfs is maintained in the creek
at all times at a location
downstream of the Morgan
Dam at Trenton (See Figure 6).

The NYSDEC has conducted
four statewide angler surveys
since 1973 (Connelly, Brown &
Knuth, 1997). This stream

segment has always ranked as one of the top ten most popular fishing streams in the state,
reaching as high as third on several occasions. The entire segment is covered by special

regulations which enhance its importance to fishermen.

From Herkimer upstream to the

mouth of Cincinnati Creek, the fishing season is extended from mid-October to the end of
November. From the mouth of Cincinnati Creek upstream to the dam at Trenton Falls a no
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kill, artificial lures only, year round fishery exists.

Anglers have access to 21% of the stream bank through the public fishing rights program.
Nine parking areas managed by NYSDEC, four managed by NYSDOT and several private or
municipal parking areas provide additional access to the river. These access points are also
used by canoeists and kayakers.

NYSDEC spends about $75,000 annually to stock 50,520 brown trout in this section of the
stream, as illustrated in Table 1. These fish were pursued by approximately 52,000 anglers.
Most of the anglers, about 67%, were local fisherman, 33% were not from the immediate
area, and about 10% were from out of state. These fishermen spent an estimated $1.3
million per year fishing the West Canada Creek (Connelly et al., 1997).

From the Hinckley Dam to Herkimer there are five hydropower plants. Minimum releases
required for each of these facilities are set in their Federal Energy Regulatory Commission
(FERC) licenses. In order to supply the proper flows below Trenton Falls, the hydroelectric
projects at Hinckley Dam and Prospect must pass a minimum 160 cfs plus the quantity that
is diverted for canal operations. The facilities at Newport and Herkimer must pass a
minimum of 160 cfs.

Table 1: Brown trout stocking by NYSDEC into the West Canada Creek from Herkimer upstream to Trenton Falls
in 2007

Section Number of Trout Number of Big Trout
Herkimer to Middleville 17,700 680

Middleville to Poland 15,900 680

Poland to Cincinnati Creek 12,300 680

Cincinnati Creek to Trenton Falls | 2,200 380

Totals 48,100 2,420

Note: A total of 50,520 hatchery raised brown trout were stocked. Included in this number were 2,420 fish
12-15 inches long.

In the early 1980's, environmental studies completed for the FERC license application at
Jarvis, Prospect and Trenton Falls showed that flows below 160 cfs had a major impact on
the resource by dewatering large areas of the stream (Culp, Homa, & Platt, 1981). The
bypass reaches of the Prospect and Trenton Falls generation facilities are watered only
when the hydraulic capacity of the generation units is exceeded or when the generation units
are offline. Observations by NYSDEC staff since the 160 cfs minimum flows were instituted
showed anchor ice and frazil ice formation during the winter, and warm water during the
summer have negative affects on the stream. According to NYSDEC field observations, the
ice froze out food sources and eliminated habitat while the warm water reduced the oxygen
carrying capacity of the stream and produced thermal shock to the fish. The extent of the
impact is not known.
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The Delta Reservoir is located near Rome, and also provides ample fishing opportunities.
Delta Reservoir has water quality that is conducive to growing fish and provides a better
habitat. This results in an excellent fishery for bass, walleye, northern pike, and pan fish.
The NYSDEC stocks 5.2 million walleye fry into Delta. The Rome Fish Hatchery produces
1.2 million fish annually and uses 5,000 gpm (11 cfs) from Delta.

Five southwestern Adirondack lakes have been modified to provide flows to the canal system
if needed. These lakes, located north of the canal, normally flow into Lake Ontario via the
Black River but can be diverted at Forestport into Delta Reservoir via the Forestport feeder
canal and the Lansing Kill. North Lake, South Lake, Sand Lake, Woodhull Lake and
Canachagala Lake are managed by DEC as trout fisheries. The NYSDEC annually stocks
North Lake with 3,000 splake and 1,000 tiger muskellunge. South Lake is stocked with 3,500
hybrid brook trout. The Adirondack League Club stocks Canachagala Lake with 3,290 brook
trout. Sand and Woodhull Lakes are wild trout fisheries. A major drawdown in the fall or
early winter could create noticeable impact on the fish resource by dewatering spawning
sites since these trout species spawn in the fall.

Water Supply Permit Program

The Public Water Supply Permit (WSP) Program has a long history dating back to 1905. The
program was first administered by the State Water Supply Commission. Presently, it is
administered by the Department of Environmental Conservation (NYSDEC). The current
statutory authority is found in Article 15, Title 15, of Environmental Conservation Law. The
implementing regulations are found at 6 NYCRR, Part 601.

The WSP program regulates activities that involve permanently installed systems providing
piped water to the public for drinking water and other potable purposes. Anyone planning to
operate or operating such a system, with at least five service connections used year-round,
must obtain a WSP from NYSDEC before undertaking any of a long list of activities specified
in law and regulation (see Appendix A). Examples of regulated activities include: installation
of a new water supply system; acquisition or development of new or additional source(s) of
water supply; taking or condemning lands associated with water supply sources; and
extension into new service areas not specifically authorized by a previous NYSDEC permit.

When the program was first initiated in 1905, three statutory determinations had to be met
for an application to be approved. Other statutory requirements have been added since that
time, most recently in 1989 with the addition of the water conservation requirement.

Presently there are eight statutory requirements for which NYSDEC must be able to make an
affirmative finding prior to issuing a WSP. In summary these are:
= |s the proposed project justified by public necessity? (Original 1905)

= Have other sources of supply, which are available or may become available, been
adequately considered? (Added 1973)

= Will all work and construction in connection with the project be done in a proper and safe
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manner? (Added 1911)

Will the water supply be adequate to meet the needs of the proposed service area?
(Added 1973)

Will there be proper protection of the water supply and watershed or proper treatment of
the water supply? (Added 1911)

Will the proposed project be just and equitable to all the affected municipalities,
particularly with regard to their present and future needs for water supplies? (Original -
1905)

Is there provision for fair and equitable determinations of and payments of any direct and
indirect legal damages to persons or property resulting from the acquisition of any lands
for the proposed project or the construction and continuing operation of the project?
(Original - 1905)

Has the applicant developed and implemented a water conservation program in
accordance with local water resource needs and conditions? (Added 1989)

NYSDEC, upon receipt of an application, evaluates whether the proposed supply, based on
the information developed at the time of the application, will be adequate for a reasonable
period into the future. Neither the applicant nor NYSDEC can guarantee that the proposed
sources will remain adequate indefinitely. NYSDEC’s WSP program does not presently
include routine (e.g., daily or monthly) reporting or tracking of water source production or
yield. The decision as to when to develop new source capacity, due to either declining
existing source yield or increased demand, rests with the applicant.

In the case of a surface water source, the standard a proposed source must meet for
quantity is:

The quantity of water at the source shall:

Be adequate to meet the maximum projected water demand of the service area as shown
by calculation based on a one in fifty year drought or the extreme drought of record, and
should include consideration of multiple year droughts. Requirements for flows
downstream of the intake shall comply with requirements of the appropriate reviewing
authority;

Provide a reasonable surplus for anticipated growth;
Be adequate to compensate for all losses such as silting, evaporation, seepage, etc.; and

Be adequate to provide ample water for other legal users of the source (Great Lakes —
Upper Mississippi Board of State and Provincial Public Health and Environmental
Managers, 2003)
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Mohawk Valley Water Authority Water Supply

The drinking water supply system which would ultimately become the current Mohawk Valley
Water Authority (MVWA) had its origins with private water supply companies. These
companies were in existence before the creation of NYSDEC’s WSP program and thus had
no water supply permits. The first permit/decision issued by NYSDEC (or its predecessors)
directly related to the future MVWA system was Water Supply Application (WSA) No. 1272,
approved on September 14, 1937 (see Appendix B for a copy of the decision). WSA (permit)
No. 1272 approved the purchase by the City of Utica of the water supply system of the
Consolidated Water Company of Utica. The next major relevant WSA was WSA No. 9435,
approved on November 15, 1996 (see Appendix B for a copy of the permit). WSA No. 9435
approved the acquisition and future operation by the Upper Mohawk Valley Regional Water
Board (now MVWA) of the existing water supply and distribution system then owned by the
City of Utica.

WSA (permit) No. 9435 is the only NYSDEC water supply permit under which MVWA
currently operates. The permit authorizes MVWA, as successor to the City of Utica Board of
Water Supply and the former Consolidated Water Company of Utica, to obtain a supply of
water for use in its system from Hinckley Reservoir on West Canada Creek, under the
provisions of the Memorandum of Amended and Supplemental Agreement made and
entered into on December 27, 1917, by and between the Consolidated Water Company and
the State of New York (see Special Condition #2 of WSA No. 9435). The permit, among
other conditions, specifies MVWA's service area; preserves the rights of communities within
the West Canada Creek watershed below Hinckley Reservoir to obtain a water supply from
MVWA; and specifies water conservation measures. The permit does not address drought
response measures.

Other Public Water Supplies in the West Canada Creek Watershed Below Hinckley
Reservoir

Other NYSDEC permitted water supplies exist in the West Canada Creek watershed below
Hinckley Reservoir. None of these systems draw from West Canada Creek.

= Village of Herkimer (WSP #226, upland reservoir and WSP #9020, surficial aquifer wells);
= Village of Poland (WSP #9138, surficial aquifer wells);

= Village of Middleville (WSP #7673, surficial aquifer wells);

= Village of Newport (WSP #1660, springs);

= Village of Remsen (WSP #9826, bedrock aquifer wells);

= Village of Prospect (WSP #8553, surficial aquifer wells); and

= Village of Barneveld (WSP #4163, springs).
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During the summer of 2007, NYSDEC had no reports from any of these systems regarding
water resource yield problems.

Canal Navigation

Canal System Water Supply

The water supply for the canal system is provided by runoff from the drainage areas tributary
to the canal and, in dry periods, by withdrawal from storage in natural and artificial reservoirs.
Lake Erie provides ample supply to the western section of the Erie Canal. There are 22
reservoirs under the jurisdiction of the Canal Corporation that serve as sources for the
eastern section of the Erie Canal, extending from Three Rivers east to Waterford. Twelve of
these reservoirs are north of the canal and ten are south of the canal. All of the reservoirs
were either constructed or appropriated by the State of New York for canal use and they
remain in state ownership. The reservoirs are listed in Table 2 below.

Table 2: Canal sources available in the Rome summit area

Northern Reservoirs

Southern Reservoirs (West)

Alder Creek Reservoir®
Alder Pond Reservoir3®
Canachagala Reservoir®
Chub Pond Reservoir®
Delta Reservoir’
Forestport Pond Reservoir*®
Hinckley Reservoir®
North Lake Reservoir’
Sand Lake Reservoir’
South Lake Reservoir”
Twin Lakes Reservoir®
Woodhull Reservoir’

Cazenovia Lake*’
DeRuyter Reservoir*’
Erieville Reservoir*’
Jamesville Reservoir*’
Southern Reservoirs (East)
Bradley Brook Reservoir'”’
Eaton Brook Reservoir*”?
Hatch Lake Reservoir'”
Kingsley Brook Reservoir'’
Leland Pond Reservoir*™#

Madison Reservoir*"8

Note: Maps depicting canal sources in the Rome summit area can be found by clicking on the hyperlinks in the
table heading below (Northern Reservoirs, East and West) and by referring to Figure 1.

1 These reservoirs can no longer supply water to the canal system due to major infrastructure limitations.

2 This reservoir cannot be drawn down by agreement with Algonquin Power Systems, Inc., due to Section

401 Water Quality concerns.

3 These reservoirs no longer impound water, or impounded water is not releasable, but water used to supply

the canal system passes through them.

4 These reservoirs can currently supply a minimal amount of water to the Rome summit, but there are
infrastructure issues that restrict volume and flow.

5 NYPA staff actively performs water control functions on these reservoirs.
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6 Algonquin Power Systems staff actively performs water control functions on these reservoirs. Alder Pond
Reservoir is required for maintaining flow in the Black River and is not used for Canal Navigation.

Canal staff actively performs water control functions on these reservoirs.

8 The eastern group of southern reservoirs cannot supply the Rome summit section. When diverted for
canal use, water flows to the natural Mohawk River channel and enters the Erie Canal near Frankfort,
downstream of Lock E-19.

Through a series of interconnected water courses, all of the northern reservoirs except
Hinckley Reservoir can be diverted to supply water through Delta Reservoir and into the
Rome summit section. These reservoirs discharge into the Black River that naturally flows
into Lake Ontario near Watertown. A portion of the Black River can be diverted at Forestport
into Delta Reservoir through the Forestport Feeder Canal. Presently, there are no natural or
artificial reservoirs that contribute water to Hinckley Reservoir.

The southern reservoirs (west) supply water to the old Erie Canal, which can feed the Rome
summit level or Oneida Lake. The southern reservoirs (east) can be diverted to Oriskany
Creek and subsequently the Mohawk River. These reservoirs cannot supply water to the
Rome summit section, but can provide water to the Canal below Lock E-19. The water from
the southern reservoirs naturally flows into the Chenango River and south, away from the
Canal System.

Table 3: Full reservoir capacity of the Northern and Southern reservoirs

Reservoir Full Reservoir Capacity
Million Cubic Feet Billion Gallons
Northern Reservoirs
Alder Creek Reservoir 213 1.6
Alder Pond Reservoir 3 0.02
Delta Reservoir 2736 20.6
Forestport Pond Reservoir 13.8 0.1
Hinckley Reservoir 3449 25.8
North Lake Reservoir 300 2.2
Sand Lake Reservoir 240 1.8
South Lake Reservoir 300 2.2
Woodhull Lake Reservoir 879 6.6
Southern Reservoirs
Bradley Brook Reservoir 146 1.1
Cazenovia Lake 207 1.5
DeRuyter Reservoir 504 3.8
Eaton Brook Reservoir 553 4.1
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Reservoir Full Reservoir Capacity
Million Cubic Feet Billion Gallons
Erieville Reservoir 318 2.4
Hatch Lake Reservoir 58 0.4
Jamesville Reservoir 170 1.3
Kingsley Brook Reservoir 98 0.7
Leland Pond Reservoir 60 0.5
Madison Reservoir 409 3.1

The Rome summit level is 18.2 miles long, extending from Lock E-20, near Whitesboro on
the east, to Lock E-21, near New London, on the west. The normal pool level in this area is
420 feet above sea level. The City of Rome is located on the north bank of the summit level,
approximately at its mid-point. The Mohawk River, flowing southerly from Delta Reservoir,
enters the canal in Rome. The natural Mohawk River channel still exists south of the canal
and is used to receive overflow from the Rome summit section when the water level in the
canal is high. This portion of the river is located between 200 feet and 3,000 feet south of
the canal and at Lock E-20, the river surface is nearly 20 feet below the canal. Two
additional sources of water for the summit level are the old Erie Canal and Nine Mile Creek.
The old Erie Canal enters the Barge Canal from the south, approximately one mile east of
Lock E-21. Nine Mile Creek enters the canal from the north, approximately four miles west of
Lock E-20. Water supplied by Hinckley Reservoir can be diverted from West Canada Creek
into the Nine Mile Feeder Canal and then into Nine Mile Creek, to supply the Rome summit
level. Oriskany Creek enters the Mohawk River from the south, as the river meanders
around Lock E-20. Water from the Oriskany Creek can be used for canal navigation to the
east of the summit level; however it does not enter the canal until the confluence with the
Mohawk River near Frankfort. Therefore, it cannot be used as a source of water to the
Rome summit.

According to the Canal Corporation, the hydraulic capacity of the Nine Mile Feeder Canal is
630 cfs, and the historic maximum diversion has been measured at 188 cfs. The average
diversion, when it occurs during the navigation season, has been estimated at approximately
100 cfs. The United States Geological Survey (USGS) monitored discharge in the Nine Mile
Feeder Canal (Nine Mile Feeder Near Holland Patent, NY, Station Number 01344500) during
the navigation season from 1919 through 1968; however, use of the gage was discontinued
following the 1968 navigation season. The Canal Corporation computes the rate of water
diverted into the Nine Mile Feeder Canal using theoretical hydraulic calculations based upon
field measurements when gate changes are made; however, Erie estimates the rate of water
diverted on a daily basis by monitoring a staff gage at the Canal Diversion at Morgan Dam.
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Figure 5: Rome summit level and lock elevations

Canal System Water Demand

A lockage is defined as the act of emptying the water in the lock chamber. The water
required for lockages depends upon the size of the locks and the number of lockages. The
quantity of water available for lockages is particularly important at the Rome summit level
(Lock E-20 to Lock E-21) because locks at both ends draw out of the summit, and there are
no locks that bring water into the section. Locks downstream of the summit level are
supplied by the water from the locks at either terminus of the summit level, and by tributary
streams entering the canal downstream of the summit level.

Each lockage at Lock E-20 requires approximately 1.8 million gallons while each lockage at
Lock E-21 requires approximately 2.8 million gallons. While these volumes are relatively
simple to calculate, the canal water need is not simply a function of the number of lockages
and the volume for each lockage. The Mohawk River and the Canal are dynamic systems
with a constant flow of water. Some is natural and some is artificial.

There is additional water demand on the summit section when the lift of the locks

downstream of the summit level exceeds the lift of the summit level locks. On the western
end of the summit level this is not a problem because the lifts of Locks E-21 and E-22 are
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roughly equal and then the canal flows into Oneida Lake, a vast reservoir with an area of 80
square miles. On the eastern end of the summit level, the lift of Lock E-20 is 16 feet, far
short of the four adjacent locks (E-19 — 21 feet; E-18 — 20 feet; E-17 — 40.5 feet; and E-16 —
20.5 feet). Therefore, the water supplied from Hinckley Reservoir, via West Canada Creek
and then the Mohawk River, which enters the canal below Lock E-18, is very critical to canal
operations east of the summit level. More water is supplied down the West Canada Creek
below the Canal diversion than is supplied through the Nine Mile Feeder to the summit level.
This water is used for canal navigation need downstream of Lock E-18 where this flow enters
the canal.

Historically, Delta and Hinckley Reservoirs, due to their abundant water supply, have been
held as the primary sources of water for the eastern section of the Canal. The remainder of
the northern and southern reservoirs have been retained as a backup sources. Because the
southern reservoir supply is infrequently used, there are infrastructure problems such as
silted-in channels and inoperable valves in several different areas. Funding for capital
improvements and maintenance has been directed to areas in the canal system where it
would be most effective, thus deferring maintenance on infrastructure that is less critical to
canal navigation.

Hydropower Generation

Hinckley Reservoir supports the hydropower production at several locations along West
Canada Creek. NYPA, Erie Boulevard Hydropower, L.P., (a wholly owned subsidiary of
Brookfield Power), Newport Hydro Associates and Algonquin Power Systems NY, operate
facilities along the West Canada Creek. NYPA operates the Jarvis Project at Hinckley
Reservoir and controls the flow of water through the dam. Nearly 52 mW of power can be
generated on the WCC between Hinckley Reservoir and the Mohawk River. The Jarvis
Project is dependent on the Hinckley Reservoir elevation and outflow, where the other
downstream producers are dependent only on flow rates from the reservoir. The water
elevation differences, known as head, that are needed for the downstream projects are
created by downstream impoundments.

1920 Operating Diagram and Hydropower Development

Shortly after the Hinckley Reservoir was built, the operation of the reservoir for canal
purposes was alleged to injure existing downstream hydropower interests and claims were
brought against the State by Utica Gas & Electric Company. In December 1920, the State
developed an Operating Diagram that established the minimum rate for release of water from
Hinckley Reservoir based upon varying reservoir levels throughout the year. The Operating
Diagram has a self correcting characteristic that provides for reducing release rates as
reservoir levels decline.

The 1920 Operating Diagram became part of the June 14, 1921 Agreement between the
State of New York and the Utica Gas & Electric Company that settled earlier claims. The
1921 Agreement and Operating Diagram now govern operations at the Hinckley Dam. The
1921 Agreement includes an exemption to the 1920 Operating Diagram for either a drought
or flood on the downstream Canal:
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“...during periods of extraordinary or unusual drought, flood, or emergency caused by the
temporary failure of other sources of water supply for canal use ... [Canal Corporation]
may temporarily vary or entirely suspend the operation of the said dam and reservoir as
described and laid down in the operating diagram aforesaid, during the periods of such
extraordinary or unusual drought, flood or emergency caused by the temporary failure of
other sources of supply for the canal use.”

The Canal Corporation and New York State Power Authority are required to honor the flow
requirements set forth in the 1921 agreement, unless one of the extreme conditions arises
which permits a deviation for canal purposes. Normal releases are coordinated with Erie.
Canal Corporation and Mohawk Valley Water Authority are contacted as needed.

FERC Licensing and Section 401 Certification

Hydropower projects are subject to licensing by the Federal Energy Regulatory Commission
(FERC). Prior to FERC’s issuance of a hydropower license, the State of New York must
certify that the project complies with Section 401 of the Clean Water Act. A Water Quality
Certification is required for placing fill or undertaking activities resulting in a discharge to
waters of the United States where a permit or license from a federal agency is required.
Applicants for a federal license or permit for activities (including but not limited to the
construction or operation of facilities that may result in any discharge into waters of the
United States) are required to apply for and obtain a Water Quality Certification from
NYSDEC demonstrating that the proposed activity will not violate water quality standards.

The 401 certification for the Jarvis Project requires that NYPA, in cooperation with the
Niagara Mohawk Power Corporation (now Erie), the New York State Department of
Transportation (now Canal Corporation) and the New York State Department of
Environmental Conservation, operate the Jarvis project in such a manner as to provide a
continuous minimum flow of 160 cubic feet per second in West Canada Creek downstream
of the Barge Canal diversion (Nine Mile Feeder Canal) that is located at the Morgan Dam,
about 4.6 miles below Hinckley Reservoir (See Figure 6).

Article 20 of the FERC license for the Jarvis project provides that: “Licensee, in cooperation
with the Niagara Mohawk Power Corporation, the New York State Department of
Transportation, and the New York State Department of Environmental Conservation, shall
operate the Hinckley Hydroelectric Project in such a manner as to provide a continuous
minimum flow of 160 cubic feet per second in West Canada Creek downstream of the DOT
barge canal diversion weir.”

On August 12, 1982, the FERC issued a license with a 40 year term for the Power Authority’s
Jarvis Project at Hinckley Reservoir. Prior to obtaining a license for Jarvis, NYPA was
required to consult and coordinate with Niagara Mohawk, the operator of the Prospect and
Trenton Falls projects located on West Canada Creek immediately downstream from Jarvis.
At the time, licensing was commenced for Jarvis, Niagara Mohawk was also in the process of
applying for a new license for their downstream facilities.
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As part of the FERC pre-license consultation process, NYPA responded to comments from
the City of Utica regarding past cooperation “setting aside the Operating Diagram” to
maintain a minimum elevation of 1185 feet in Hinckley Reservoir. NYPA stated that its
“development of hydroelectric power at Hinckley ..... will not interfere with this historical
cooperation to preserve the Utica water supply ....” The FERC license, however, does not
require maintenance of reservoir elevation 1,185 feet, but requires releases to be made in
accordance with the 1920 Operating Diagram.

The Section 401 Water Quality Certification for the Jarvis Project at Hinckley Dam, issued by
NYSDEC in November 1981, noted that Hinckley Reservoir is a water supply for the City of
Utica and recognized the application of ECL §15-0105 "if need is established."

Jarvis Project at Hinckley (FERC #3211)

NYPA operates the Jarvis project pursuant to an Operation and Maintenance Agreement
dated August 31, 1983, and a hydropower Easement dated March 7, 1984, with the State of
New York. That agreement requires NYPA to “operate the dams and discharge all flows in
accordance with existing or modified rule curves, or where such rule curves do not exist, the
rule curves developed jointly by the Authority and NYSDOT (Canal Corporation).” NYPA is
further required to “adjust flows as requested by NYSDOT where such adjustment is
necessary due to navigational needs or canal maintenance.”

Electric generation at Jarvis is dependent on the reservoir release rates set by the 1920
Operating Diagram and the elevation of Hinckley Reservoir. Jarvis has two generating units,
with a nominal generating capacity of 9 mW. The project can operate over a flow range of
250 cfs to 1800 cfs. The spillway crest elevation of the Hinckley Reservoir Dam is 1225 feet;
Jarvis cannot generate power when the reservoir elevation falls below 1195 feet. Below
1195 feet, water is discharged to West Canada Creek through either a penstock valve or at
an outlet valve, based on the Operating Diagram requirements. These valves are unable to
provide an adequate quantity of water to meet downstream discharges when the reservoir
elevation is below 1173.5 feet. In effect, sufficient releases can no longer be made to the
West Canada Creek when water levels in the Hinckley Reservoir fall below this critical level.
The inverts of these valve openings are at 1167.0 feet, and below this level no releases can
be made from Hinckley Reservoir to West Canada Creek.

The Jarvis application proposed to utilize the existing diagram developed in 1920 as the
basis for its operation, with “target elevations” in the non-navigation season intended to
minimize reservoir spillage.

NYPA generally operates Jarvis at a constant generating level, and not with the sole
intention to generate more power during electric system daily peak periods, with few
exceptions. Such an exception occurs when generation from the specified Operating
Diagram discharge is below Jarvis' installed capacity (ICAP) commitment to the New York
Independent System Operator (NYISO). The NYISO is the manager of New York's
transmission and wholesale electricity marketplace. Under such conditions, Jarvis releases
sufficient flow, up to 900 cfs, to generate at the ICAP (3 MW) for four hours during the day.
Flow during the other 20 hours is adjusted downward so that the average daily flow equals
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the Operating Diagram discharge.

Prospect and Trenton (FERC #2701)

On March 18, 1983, the FERC issued license #2701 to Niagara Mohawk Power Company’s
(now Erie Boulevard Hydropower) Prospect and Trenton facilities on West Canada Creek.
The license was for a 50 year term, commencing March 1, 1973. The Prospect facility is
located approximately 2.5 miles downstream from Hinckley Reservoir; the Trenton Falls
facility is approximately 4.25 miles downstream.

Niagara Mohawk Power Corporation (NMPC) applied to NYSDEC for a 401 Water Quality
Certification on June 9, 1980. NYSDEC requested a habitat flow assessment of West
Canada Creek on July 22, 1980, and NMPC submitted the requested report on June 18,
1981. At the time the FERC license was issued, FERC observed “On the basis of a lack of
action for over a year by the State of New York upon NMPC’s request for a water quality
certificate pursuant to Section 401 of the Federal Water Pollution Control Act Amendments
(FWPCAA), supra, it is concluded that the certification requirements of that section have
been waived.”

The licensed capacity of Prospect is 17.325 megawatt (MW) with a "best gate" discharge of
1525 cfs and 135 feet of head. The best gate is the turbine capacity setting at which
maximum efficiency is achieved. At flows beyond best gate, additional power is generated,
but at lower efficiencies.

The downstream plant operations are based on the 1920 Operating Diagram releases. The
Prospect and Trenton facilities, however, both have the capacity to operate at 1525 cfs, and
routinely do so by storing water released from Hinckley in their own reservoirs. By using
these reservoirs, they can generate power with releases up to 1525 cfs "on peak." Power is
generated at a single turbine generator unit that is operated as a peaking facility. A peaking
facility attempts to maximize generation during periods of high electricity demand. A
hydropower peaking facility is generally operated at or near its maximum allowable capacity
for part of the day, and is either shut down or operated at a minimum capacity level for the
remainder of the day. Prospect Pond stores water released from Hinckley, and has a
storage capacity of 3,250 acre-feet at normal pool elevation (1,161.5 feet, USGS) and
operates with 5 feet (approximately 806 acre-feet) of active storage.

The Trenton Falls plant is operated in a similar manner to Prospect, but its reservoir is small
in comparison to Prospect's. Trenton Falls has a total FERC licensed capacity of 22.45 MW,
with three units in operation. These units may operate at a minimum gate setting of
approximately 120 cfs and a maximum combined flow of 1450 cfs at 255 feet of head.
Maximum generation efficiency is achieved at 1450 cfs. Trenton Falls reservoir has 264
acre-feet gross storage at normal pool elevation of 1023.9 feet (USGS).
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Article 20 of the FERC license # 3211 provides that:

“Licensee, in cooperations with the Niagara Mohawk Power Corporation, the New
York State Department of Transportation and the new York State Department of
Environmental Conservation, shall operate the Hinckley Hydroelectric Project in such
a manner as to provide a continuous minimum flow of 160 cubic feet per second in
West Canada Creek downstream of the DOT barge canal diversion weir.”

Article 33 of FERC license #2701 states:

“The licensee shall provide a continuous minimum flow of 160 cubic feet per second
or the inflow to the project whichever is less, as measured immediately downstream
of the New York State Department of Transportation Barge Canal diversion weir, for
the purpose of protecting and enhancing aquatic resources in West Canada Creek.
These flow may be temporarily modified if required by operating emergencies beyond
the control of the licensee and for short periods for fishery management purposes
upon mutual agreement between the licensee and the New York State Department of
Environmental Conservation.”

Minimum flow releases for fishery protection and diversion for Canal Corporation purposes
occur below the Trenton Falls powerhouse and are part of the normal generation flows
through the powerhouse. Normal procedure is to provide total flows equal to the sum of: the
FERC required minimum flow of 160 cfs (or inflow) below the Morgan Dam diversion
structure, plus the Canal Corporation diversion amount (during canal season), as part of and
along with, the daily Hinckley release through the generating units at Trenton and Prospect.
If the generating units are not available for use, or the flow is too low for these units to use,
then the minimum and diversion flows would be provided through the gates at Trenton Dam
or Prospect Dam. These flows are directly dependent upon the release from Hinckley. Such
releases must be coordinated with NYPA and the Canal Corporation more carefully when
outflow is low (approximately 300 cfs or less). This is currently accomplished through normal
operational communications between these agencies.

Minimum flow releases for fishery and canal purposes occur at Trenton Falls. There are no
direct measurements of the flow rate in West Canada Creek for fishery protection purposes.
Erie Boulevard Hydropower takes manual readings from a gage that shows the depth of
water diverted into Nine Mile Feeder Canal at Morgan Dam. This gage reading is used to
estimate canal diversion rates which allows Erie to adjust releases to meet the 160 cfs
minimum flow in West Canada Creek.

Other West Canada Creek Generation Facilities

There are two additional hydro projects on West Canada Creek below Trenton Falls.

= Newport Hydro Associates operates the Newport Project (FERC # 5196), approximately
15.2 miles below Hinckley. Newport has a licensed capacity of 1960 kW.
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= On behalf of Trafalgar Power, Algonquin Power Systems NY operates the Herkimer
Project (FERC # 9709), approximately 26 miles downstream of Hinckley. Herkimer has
a licensed capacity of 1680 kW.

Recreation

Both Hinckley Reservoir and Delta Reservoir provide recreational opportunities within the
greater Utica-Rome area. Recreation on both reservoirs support local businesses that
provide services to residents and visitors. Delta Lake State Park and the Hinckley Day Use
Area are two facilities operated by the State that provide recreational opportunities to the
public. There are many privately owned businesses whose viability depends on continued
recreational opportunities at Hinckley and Delta Reservoirs.

Hinckley Reservoir

Hinckley Reservoir is a very popular recreation area for residents of the Utica area. Because
there are no formal state campgrounds on the reservoir, most recreational activity is in the
form of day use. Day uses include boating, swimming and fishing. The two largest public use
areas are the NYPA boat launch site and the Hinckley Day Use Area operated by NYSDEC.

Camping

There are no publicly owned campgrounds on Hinckley Reservoir; however, there are
several privately owned campgrounds that can accommodate a variety of campers with tents
to recreational vehicles. Camp Northwood is a private camp for children with special needs
located in the Town of Remsen and has 260 campers for seven weeks each summer (Pertz,
2008).

Boating and Fishing

Motorized boats and personal watercraft are permitted on the Hinckley Reservoir. The NYPA
boat launch site is operated as a concession with the operator charging a launch fee of $5
per boat. Boats can be launched at the NYPA Boat Launch and Hinckley Day Use Area. The
Trail's End Campground has hosted two fishing tournaments on Hinckley Reservoir
sponsored by the Hangar's Bass Club (Pertz, 2008).

Swimming

Swimming is available at the NYSDEC operated Hinckley Day Use Area. In addition,
swimmers enjoy the lIsland, Pierce's Beach, Camp Northwood, Trail's End Campground,
Kuyahoora Yacht Club and Brady Beach, and privately owned camps and residences. Some
of these facilities are permitted by the New York State Department of Health and Oneida
County Health Department as bathing beach facilities, as illustrated in Table 4.
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Table 4: Recreational facilities on Hinckley Reservoir

Name Facilities

Adirondack Lakeside Rentals Mobile Home Park |Lakeside Rentals, no beach.

Camp Northwood Children's camp with beach
Trail's End Mobile Home Park Mobile home park with beach
Grant Hotel Food service

NYS Hinckley Day Use Area Non community water only

Source: Oneida County Health Department and New York State Department of Health, Herkimer District Office.
Only facilities permitted by NYSDOH and OCHD are listed.

Passive Recreation - Picnicking/Bird Watching/Wildlife Viewing

The Hinckley Reservoir and surrounding area has many passive recreational opportunities.
NYSDEC staff have reported sightings of ospreys and eagles around the West Canada
Creek.

Hiking/Walking/Bicycling
Hiking and walking trails exist along Hinckley Reservoir and the West Canada Creek. Many
of the fishing access sites provide opportunities for hiking along the West Canada Creek.

Delta Reservoir

The Delta Reservoir is a popular local attraction for outdoor enthusiasts. Along with the
many residents that live, work and play on the reservoir, several privately owned facilities
draw hundreds of thousands of visitors annually. The largest single attraction at the Delta
Reservoir is the Office of Parks, Recreation and Historic Preservation (OPRHP) operated
Delta Lake State Park, a multi use recreational facility that attracts approximately 160,000
visitors annually.

Camping

There are two popular camping locations along the Delta Reservoir: Delta Lake State Park
and the A-OK Campgrounds & Marina. Delta Lake State Park draws well over 25,000
campers to the reservoir annually.

Boating & Fishing

Between Delta Lake State Park, the Lake Delta Yacht Club and the A-OK Campgrounds &
Marina, tens of thousands of boaters enjoy the Delta Reservoir annually. Sailing, canoeing,
kayaking, personal water crafts, water-skiing, tubing and wake-boarding are just some of the
many activities that visitors and residents can enjoy all summer long.

A nutrient-rich lake bottom plus clean cool water make the Delta Reservoir one of the most

popular fisheries in the Mohawk Valley. The reservoir boasts smallmouth bass, northern
pike, pickerel, yellow perch, rock bass, crappie and bullheads and walleyed pike.
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Table 5: Recreational facilities on Delta Reservoir

Name Facilities
A-OK Campground & Marina Campground / Marina
Camp Crooked Arrow Children's camp with beach

Delta Lake Bible Camp and Conference Center | Children's camp with beach

Delta Lake State Park Campground, beach and boat launch
Lake Delta Yacht Club -
Teugega Country Club Country Club

Source: Oneida County Health Department, OPRHP.

Swimming

Swimming is one of the more popular summer activities on the reservoir. In addition to the
many people swimming from their boats and docks, the beaches at Delta Lake State Park
and at the A-OK Campground and Marina attract tens of thousands of visitors to the reservoir
annually.

Passive Recreation — Picnicking/Bird Watching/Wildlife Viewing

The Delta Reservoir is an excellent place for more passive recreation like wildlife viewing. It
is home to many animal species including raccoons, white-tail deer, red foxes, groundhogs,
turtles and beavers. It is also the seasonal home to an amazing variety of birds including
ducks, geese, crows, ravens, herons, red-tailed hawks, osprey, owls, bald eagles and many
song birds.

Hiking/Walking/Bicycling

The Delta Reservoir is a very scenic place for hiking, walking and bicycling. There is a
bicycle trail that joins the reservoir to Rome via Route 46. Additionally, the proposed
Mohawk River Trail is expected to join Bellamy Harbor Park, on the Erie Canal in Rome, to
Delta Lake State Park, on the Delta Reservoir. This will undoubtedly draw even more visitors
in years to come.

Summary — Water Use and Management

West Canada Creek and the Hinckley Reservoir are regional resources that provide water
needed for many interests. During normal meteorological conditions the Hinckley Reservoir
has ample water available to meet the full needs of all users. This is demonstrated by the
long history of the reservoir and the infrequent problems with low water levels. However, an
extended dry period, as occurred in 2007, can create problems in meeting the needs of all
users and difficult, competing demands can arise.

Table 6 provides a summary of Hinckley Reservoir elevations, rates for reservoir releases
and withdrawals and identifiable critical levels at which water resource users may be
impacted. Figure 6 illustrates the facilities and critical locations related to water use along
Hinckley Reservoir and West Canada Creek. During conditions of a declining reservoir, the
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Figure 6: Water uses along the West Canada Creek

April 30, 2008

users that can be impacted, in
order of occurrence, are:

Recreation in Hinckley
Reservoir - boaters lose
launch access at about
elevation 1213.5 feet;

NYPA Hydropower Gen-
eration - production goes off
line at about elevation 1195
feet;

Drinking Water Supply -
impacts to water withdrawal
begin at an elevation of
1185 feet, reduced daily
demands cannot be met
below 1169 feet and water
withdrawals by gravity end at
elevation 1162.5 feet;

Canal Corporation/ Hydro-
powerGeneration - Operating
Diagram releases for canal
navigation purposes, which
are concurrently used for
power production, are
impacted at elevation 1173.5
feet;

= West Canada Creek Fishery - release rates to meet minimum flows impacted at 1173.5

feet; and

= All releases for downstream users end at elevation 1167.0 feet.

For perspective, the lowest water level recorded in the Hinckley Reservoir since it was

commissioned in 1915 was 1174.9 feet on November 17, 1964.

Users can also be impacted by reservoir release rates, independent of the water level in the
Hinckley Reservoir. During low release conditions users that can be impacted are:

= Canal Navigation - Needed release rates vary widely based on canal needs. If sufficient
release rates are not made when needed, canal navigation can be impacted and/or

terminated;
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= Hydropower Generation - lower release rates can reduce generation capacity at all five
generation facilities;

= West Canada Creek Fishery - reduced flow rates, especially during warm months, can
significantly impact the trout fishery. Minimum rates have been established at 160 cfs;
and

= Drinking Water Supply - drinking water supply is taken directly from the Hinckley
Reservoir and is independent of the reservoir release rates.

The largest demand on the Hinckley Reservoir is the release required by the 1921 contract
and associated 1920 Operating Diagram. Depending on reservoir conditions and time of
year, this release can vary from 200 cfs to 1100 cfs. Under normal conditions this release is
used to meet the water needs of five hydropower facilities, for canal navigation and for
maintaining the prime trout fishery in the downstream section of West Canada Creek.
Releases made under the Operating Diagram are used first by NYPA to generate power at
Hinckley, and then by hydropower producers that re-use the water at four other hydropower
facilities located downstream. All of the water that is used by the hydropower producers
enters the canal and is available to support navigation needs. Reservoir releases can enter
the canal systems at two locations, through West Canada Creek to the canal near Herkimer
and when needed, by diversion westward to the Rome summit section.

Many water sources are available to help meet the water demand for canal navigation and
the Rome summit section. Many of these are small reservoirs with limited capacity and
limitations on the ability to transfer water to the canal system. The two largest reservoirs,
Hinckley and Delta, are also the most readily available for canal use. These reservoirs were
constructed to provide water for the summit section of the canal. The Hinckley Reservoir is
the only one of the canal reservoirs that also serves as a public drinking water source. The
Canal Corporation has relied on Hinckley Reservoir because it has a larger watershed and
the highest sustainable water yield. In addition, the water demand for canal navigation east
of the summit section can often be met with water already being released from Hinckley to
satisfy hydropower obligations under the 1921 contract.

Hydraulic limitations at the drinking water intake structure increase the reservoir water level
needed to meet the drinking water demand for the greater Utica area. MVWA has indicated
that they are considering improvements to the intake, including installation of larger raw
water mains and modifications to the intake structure. These improvements may benefit
MVWA and its customers by lowering the reservoir level where hydraulic capacity limitations
arise.

The Nine Mile Feeder Canal that diverts water from West Canada Creek to the Rome summit
section has a reported capacity of up to 630 cfs, and an estimated average flow diversion of
about 100 cfs. This water use can be a significant part of total reservoir releases, and can
also impact the minimum flow regime for West Canada Creek, but is not directly measured
by the Canal Corporation.
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Table 6: Present use and allocation of water in the Hinckley Reservoir

April 30, 2008

Water Use

Reservoir Release/ Withdrawal
(cubic feet per second - cfs)

Reservoir Elevation
(feet above Canal Datum - ft)

Fishery

160 cfs minimum for West
Canada Creek base flow
(measured below Nine Mile
Feeder diversion canal at
Morgan Dam)

1173.5 ft. - release diminishes,
may impact downstream fishery

1167 ft. - releases end. Low
water level impact to in-reservoir
fishing, season dependent, boat
launch access impacted at about
1213.5 ft.

Drinking Water Demand Scenarios (MVWA)'

» Peak Day Demand with 3
cfs leak, with conservation

40.2 cfs (26.1 mgd)

1192 ft. - Min Elevation?

= Peak Day Demand with
conservation

37.1 cfs (24.1 mgd)

1185 ft. - Min Elevation?

= Average Day Demand with 3
cfs leak, with conservation

36.0 cfs (23.4 mgd)

1182 ft. - Min Elevation?

0 cfs

1174.5 ft. - No flow with lower
plates closed

29.4 cfs (19.1 mgd)

1169 ft. - Hydraulic stall begins
with lower plates open

0 cfs 1167.5 ft. - No flow with lower
plates open
Canal Navigation
= summit lockage N/A3 1173.5 ft. - release diminishes,

may impact Canal needs

= Nine Mile Feeder (diversion
canal at Trenton)

0-630 cfs, 100 cfs “typical”

1167.0 ft. - releases end

= direct to Canal at Herkimer

Per 1920 Operating Diagram

NYPA Hydropower Production

250-1800 cfs

1195 ft. - suspended production

Downstream Hydropower Production

200-1100 cfs per 1920
Operating Diagram, varies with
reservoir level and season*

1173.5 ft. - release diminishes,
impacts downstream
hydropower

1167.0 ft. - releases end
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1. Reservoir release rates include about 2 mgd water used for treatment and raw water leak.

2. Minimum required elevation to hydraulically convey the release rate from Hinckley Reservoir to MVWA
WTP in Prospect. New raw water main would reduce required level for these flows.

N/A means Not Applicable; this parameter (release rate or elevation) does not govern.

4. Discharges from Hinckley Reservoir to West Canada Creek determine how much water is available for
hydropower production at downstream facilities.

Table 6 summarizes the answers to the first charge question, water levels needed at
Hinckley Reservoir to service drinking water needs, fisheries, power generation and canal
operations. These are present water needs. Mohawk Valley Water Authority has projected
demand for the regional water systems for the year 2050 will be 66.2 cfs or 43 mgd and the
elevations and release rates in this table would be affected. Several studies have been
completed in the past to identify and address future regional water needs (Malcolm Pirnie,
1968; Herkimer-Oneida Counties, 1989; NYSWRPC 1989a; NYSWRPC, 1989b). These
water resources management studies could be consulted for additional suggestions on future
water supply development.

The information in this section also answers the second charge question: the capability of
other canal reservoirs to help meet those needs. Tables 2 and 3 list other canal sources and
their ability to aid in providing water to the canal system. The ability of other reservoirs
(besides Hinckley and Delta) to provide water to the Rome summit section is somewhat
limited. The other northern reservoirs can supply water to this section, but some are
managed for power generation or no longer impound water. About half of the southern
reservoirs (those in the western section) can supply some water to the Rome summit section,
but they have infrastructure problems that restrict volume and flow. The southern reservoirs
in the eastern section can not supply water to the Rome summit section, but can to the Erie
Canal, downstream of Lock E-19.

Section 4: WATER USE AND MANAGEMENT DURING 2006-2007

Introduction

The Working Group was tasked to evaluate water usage and management during the
2006-2007 navigation season and compare it to historical data and modern day usage prior
to 2006. The Working Group evaluated data from the Canal Corporation, NYPA, MVWA and
other sources. In addition, meteorological data and precipitation records were evaluated to
compare the conditions in 2006 and 2007 with those in previous years.

Weather Patterns

Precipitation data from eight stations surrounding the Hinckley watershed was evaluated by
the Hydrology Committee (Annex |: Report of the Hydrology Committee). In general, both
2006 and 2007 exceeded long term precipitation averages. The eight stations evaluated
recorded an average of 10.2 inches above normal precipitation for 2006 and 5.0 inches
above normal precipitation for 2007. However, precipitation for the five months from May
through September 2007 was well below average. Between May and September 2007,
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precipitation was as much as 11.9 inches below normal at the Piseco precipitation gage.
Combined, the eight stations recorded an average of 4.8 inches below normal precipitation
for the five months.

On the State level, the Drought Management Task Force (DMTF) was convened at the
beginning of October 2007 to assess statewide conditions related to drought. The DMTF
continued to assess statewide conditions through November 2007. There was no
declaration of a drought warning or watch for any of the State's drought regions; however,
the task force did note through the assessment of its data significant precipitation deficits in
several portions of the State, most notably, Herkimer, Oneida and Lewis Counties.

== Drought Region 1V, which
P g AR U R : o | o ] covers  the mid-Hudson
&= Euvirenmental Conservation s 5 Counties from Columbia to
¢ / Washington, and Mohawk

EmgiBeges  Rjver Valley Counties from
Oneida to Schenectady, did
not collectively enter a
drought status in 2007. Much
of Drought Region IV did not
experience drought, however
the two western counties,
Oneida and Herkimer, did
experience significant
precipitation deficits from May
to  October 2007 that
contributed to the unusually

= low Hinckley Reservoir
Figure 7: New York State Drought Regions conditions.

New York State
Drought Management Regions

An analysis of surface weather features for the period May through September 2007 showed
a relatively high frequency of high pressure ridging in the eastern third of the United States.
At times there were fairly weak cold fronts passing through the ridge, bringing areas of rain
showers to the state. There were no large scale precipitation makers, i.e. stalled low
pressure systems or hurricane activity to bring excessive amounts of rainfall to the state.
Overall, the driest month for the Hinckley Watershed was May 2007. During this month, high
pressure ridging extending from eastern Canada southward into the mid Atlantic states, was
fairly common. This pattern generally results in below normal precipitation under the ridging.

In late fall of 2007, the precipitation pattern changed. According to NYSDEC meteorologists
and the National Weather Service, the winter weather pattern of 2007 - 2008 for the
Northeast, including New York State, has been under the influence of a moderate strength
La Nina. A La Nina episode occurs when the ocean surface temperatures in the equatorial
Pacific are colder than normal. This effect has a worldwide influence on weather patterns.
For North America, there is a tendency for cold air to penetrate into the northern Great Plains
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and the western United States. The southeastern US, on the other hand, becomes warmer
and drier than normal (NOAA, 2008).

For the Northeast, including New York State, La Nina provides a higher tendency for surface
storms to track into and through the Great Lakes, passing west of the state. This storm track
brings warmer/milder air on the eastern side of storms into New York, resulting in more liquid
precipitation occurring during winter storms than would normally be expected. This pattern
also tends to push developing Atlantic coastal storms farther to the east, resulting in heavier
precipitation for New England and lighter amounts for New York (NOAA, 2008).

The Hinckley Reservoir Watershed has benefited from the La Nina induced westward storm
track by receiving moderate to heavy amounts of liquid precipitation in late 2007 and early
2008. The Lake Ontario lake effect snow machine has also brought heavy amounts of
snowfall to the far northern and western sections of the watershed. As this accumulating
snowpack melts during the spring, it will flow into the watershed.

Water Resource Conditions

Drinking Water

Drinking Water Treatment

The water quality in the Hinckley Reservoir during the years 2006 and 2007 presented some
operational challenges to MVWA WTP staff although the WTP was designed to respond to
shifts such as this in water quality. The spring rains of 2006 caused some spikes of turbidity
but the plant was able to easily adjust to remove particulates. Color indicative of organic
carbon was also elevated during 2006 and Total Organic Carbon (TOC) removal rates
ranged from 62.5 - 70.0 %, well above the required removal levels of 35-45%.

The low water levels of August and September 2007 also did not pose treatment problems at
the WTP. Alkalinity and pH levels of the reservoir were measured at higher than average
levels as the reservoir level fell and possibly facilitated the chemical coagulation process.
The water treatment plant continued to operate and produce water, meeting treatment
standards throughout August, September and October of 2007.

Hinckley Reservoir levels recovered due to rains in October and November 2007. As a result,
higher than normal turbidities (6 nephelemetric turbidity units [NTU]) were experienced and
the TOC content of the raw water rose to a record high of 10 mg/l in November 2007.
According to the Mohawk Valley Water Authority Director of Water Quality, typical raw water
turbidities range from 0.8 to 3 NTU and TOC is between 2.8 and 6.5 mg/l. TOC removal rates
averaged 60% during this time and again, the WTP produced water meeting all treatment
standards.

Drinking Water Access and Conveyance

The high Hinckley Reservoir levels of 2006 posed no significant challenges to the operation
of the intake or raw water transmission mains. Water withdrawals averaged 20.1 mgd
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(31 cfs) from May 2006 through September 2006.

Water withdrawals averaged 21.7 mgd (31cfs) from May 2007 through September 2007. The
historically low reservoir levels in 2007 caused concerns about the ability of MVWA to obtain
a sufficient raw water supply. Prior to 2007, the lowest observed water level at Hinckley
Reservoir since the opening of the water treatment plant in 1992, was 1190.42 feet on March
25, 1993. A level of 1188.60 feet was reached on September 26, 2007.

In response to concern with low reservoir levels, MVWA began work in September 2007 on
source improvement initiatives to ensure continued delivery of raw water to the WTP.
Several procedures and physical modifications were implemented to maintain raw water
transmission into the WTP if necessary. These precautionary steps were commenced in
early to mid-September with all construction work completed by mid-October.

= Divers confirmed conditions of the intake tower’s lower plates, and cut seventeen (17)
slots approximately 3 inches wide by 60 inches long in the two (2) lower plates. This
action provided access to water down to an elevation of approximately 1167.5 feet from
the previous low of 1174.5 feet although sufficient water cannot be conveyed at these
elevations. This work was undertaken on September 25, 26 and October 1, 2007.

=  WTP staff prepared for possible 24 hour operations.

= A 36 inch supplemental raw water pumping connection to the 48 inch raw water main into
the treatment plant was designed and installed. Up to 12 mgd (19 cfs) could be pumped
from the West Canada Creek adjacent to the WTP using portable pumps and generators.
MVWA did not pursue permits for this connection, and noted that such use of the West
Canada Creek would be subject to a number of approvals.

= Regional system tanks and reservoirs were filled to their practical maximums to maximize
emergency storage.

= Water use restrictions were issued on September 26, 2007.

Fisheries

Water levels in Hinckley Reservoir were dropping rapidly by mid-August 2007, causing the
fish to be concentrated in pools. Several residents living around the reservoir reported to the
Utica NYSDEC fisheries staff that there was an increase in fishing pressure at a few sites
that ceased as the water continued to drop. Two factors appeared to cause the stoppage.
First, as the water level dropped it became increasingly more difficult for anglers to reach the
water because extensive mud flats developed. Second, the remaining water had
concentrated the numbers of prey fish for the game fish, making them less likely to strike a
lure or other bait. Because of difficulties associated with launching and retrieving boats,
coupled with the hazards encountered while running the boats, boat fishing stopped on
Hinckley Reservoir by early September, according to Environmental Conservation Officers
patrolling the area.

45



Hinckley Reservoir Working Group April 30, 2008

NYSDEC fish and wildlife staff biologists who live near the Hinckley Reservoir and West
Canada Creek noted an increase in fish-eating birds in early September. Eagles and osprey
were more frequently seen feeding on the exposed fish. After the flows were reduced to
120 cfs on September 26, 2007, mergansers (a fish-eating duck) appeared more frequently
on West Canada Creek and were seen feeding on the fish trapped in the pools by the low
water. Crows were also seen foraging on a daily basis in the areas of the stream that
became de-watered.

Dried sunfish and bass nests at Hinckley Reservoir were observed on September 26, 2007,
by the Region 6 NYSDEC fish biologist where the substrate consisted of a gravel/cobble mix.
The sunfish/bass nests, which are normally utilized in June and July and are constructed in a
few feet of water, were dried out by the drop in water elevation of 13 feet that occurred from
June 1 to August 1, 2007. The loss of these nests and the fish they should have produced
will be noticed for the next several years as poor fishing.

Field observations of West Canada Creek made by NYSDEC fisheries staff on October 1,
2007, at 13 locations between Trenton Falls and Kast Bridge, revealed the exposure of fall
fish nests. The exposure of the fall fish nests in the West Canada Creek probably did not
impact this species since the flow reductions in West Canada Creek occurred after the
spawning period.

The most dramatic impact to aquatic life was first noted on September 26, 2007, when
NYSDEC biologists found thousands of stranded and dehydrated snails that had died in
Hinckley Reservoir. This has the potential to impact the Hinckley Reservoir ecosystem in two
ways. First, since snails are grazers, there may be an increase in algae and other organisms
that grow on solid substrates. Second, snails serve as prey species for fish, crayfish, birds,
etc. (Jokinen, 1992); therefore, the food chain could be altered. No dead snails were found
in West Canada Creek.

Based on comments from 1100 fishermen interviewed by NYSDEC fisheries staff conducting
the 2007 West Canada Creek creel census, the summer and fall of 2006 was one of the best
years for fishing on the West Canada Creek below Trenton Falls. The summer and fall of
2007 was one of the worst years for fishing in recent memory according to many of the same
anglers. Anglers blamed the low flows for poor fishing in 2007 (NYSDEC, 2007).

Fisherman interviewed during the 2007 West Canada Creek creel survey reported the flow
regime on the creek below Trenton Falls appeared normal for the first part of the summer. By
late July, fishermen and and other recreational users of the creek were beginning to question
the long periods of low flows compared to previous years. This phenomenon was more
noticeable from Trenton Falls to Newport, a stretch of creek with few tributaries. The USGS
stream flow gage at Kast Bridge recorded values below normal for this time frame.

NYSDEC records from 1992 documented water temperatures in West Canada Creek at
Newport reached 83 °F during the heat wave. There was a fish kill of hundreds of brown
trout at that time from Newport to Herkimer. At Middleville, temperatures on July 31, 2007
were 82 °F, based on a spot check by NYSDEC staff preparing for a training session. Cooler
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weather arrived, resulting in a
drop in stream temperatures
of a few degrees. No fish kills
were noticed by NYSDEC.

To monitor the temporary flow
reduction to 120 cfs in the
West Canada Creek below
Trenton Falls, NYSDEC
biologists began monitoring
the stream temperatures on
September 28, 2007, by
taking grab samples at
Trenton Falls and Middleville.
The data showed the water
Figure 8: West Canada Creek on October 1, 2007 above West Canada_ temperatures were ﬂuctuating

Creek School. . .
Flows at 120 cfs. Dark band at water's edge on gravel bar illustrates four to nine degrees on a daily

dewatered area. basis which was about twice
the rate when flows were

higher, according to NYSDEC field data.

If this lower flow had occurred in August with the water temperature at nearly 80 °F, there
would have been a fish kill from thermal shock and low oxygen levels to the trout population
from Trenton Falls to the mouth at Herkimer. From mid-September to mid-October, water
temperatures ranged from 55 to 68 °F. Although the stream temperatures were lower in
September compared to August, the fish were no longer acclimated to warmer temperatures.
Brown trout acclimated to cooler water temperatures have a lethal temperature of 78 °F
(Carlander, 1969), not the mid-1980s as was experienced during the 1992 fish kill. It can be
concluded that if the warm spell that took place October 3-6, 2007, with a daytime high of
84 °F, and a nighttime low of 65 °F (www.weatherpages.com, 2007) had lasted more than
four days, a fish kill from thermal shock would likely have occurred.

Table 7: Water temperature of the West Canada Creek

Trenton Falls Middleville

OIS ULl Temp. (°F) Daily Change |Temp (°F) Daily Change
September 28 63 67
September 29 |a.m. 55 59

p.m. 61 6 65 6
September 30 |a.m. 54 55

p.m. 62 8 64 9
October 1 a.m. 64 63

p.m. 66 2 67 4
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Trenton Falls Middleville

LD Uihne Temp. (°F) Daily Change |Temp (°F) Daily Change
October 2 a.m. 63 68

p.m. - -
October 3 a.m. 63 63

p.m. - 68 5
October 4 a.m. 62 62
October 4 p.m. - -
October 5 a.m. 60 59
October 5 p.m. - -

Note: Water temperature of the West Canada Creek at Trenton Falls and Middleville during 120 cfs flows
occurring from September 28 to October 5, 2007. Morning temperatures were taken between 7:30 and 8:30
a.m. Afternoon temperatures were taken between 4:00 and 5:00 p.m.

In addition to monitoring the stream temperatures, the NYSDEC measured the creek on
October 1, 2007, at 13 locations to determine the amount of substrate that had been
dewatered by the reduced flows. The dewatered zone was measured from the edge of the
water to the noticeable line formed on the stream bottom by the dried algae, mud and other
bottom-dwelling organisms that were stranded by the receding water. A reduction of 10.8%
of wetted substrate was found. Based on the locations sampled, the average stream width of
West Canada Creek below Trenton Falls was 177 feet with a range of 105 to 255 feet.
Dewatered substrate averaged 19.2 feet with a range of 0 to 111 feet. The significance of
this reduction is unknown at this time. Lower water elevations also trapped many fish in
pools, stopping the normal movement of fish through the riffles in addition to making them
more vulnerable to predators. An increase of predators was noted by NYSDEC staff
monitoring the reduced flows.

Concern over the increased vulnerability of the fish resource prompted the NYSDEC to issue
an emergency fishing order on October 5, 2007, closing the entire creek to fishing from
Trenton Falls to Herkimer. The ban prohibited fishing from that date until December 1, 2007,
in the catch and release special regulations area and until April 1, 2008, for the remainder of
the stream below Trenton Falls. This was the first and only time in the history of fish
management on the West Canada Creek that it has been closed to fishing.

Table 8: Dewatered substrate in West Canada Creek

Stream Dewatered Area
Location Width Right Bank Left Bank Total
Trenton Falls Bridge 105 11 11 22
Blue Bend (FFN) 240 111 9 120
Comstock Bridge 219 14 9 23

48



Hinckley Reservoir Working Group April 30, 2008

Stream Dewatered Area
LEEEEn bl Right Bank Left Bank Total

Trenton Falls Bridge 105 11 11 22
Yellow Gate (FFN) 189 0 12 12
Schermerhorn Bridge 156 12 27 39
Poland Bridge 165 18 5 23
Old State Road Bridge 129 4 5 9
Above West Canada

School (FFN) 129 24 10 34
Above Middleville 237 0 14 14
KOA Middleville 189 22 30 52
Above Kast Bridge 165 17 27 44
Kast Bridge 123 0 16 16
Michel Bridge Herkimer | 255 21 5 26

Note: Determination of dewatered substrate resulting from a flow reduction of 160 cfs to 120 cfs in West Canada
Creek from Trenton Falls to Herkimer. Right and left bank measurements were taken looking downstream. All
measurements are in feet. Areas where exposed fall fish nests were found are identified with the FFN notation.

Canal Operations

2006 Water Use and Management — Hinckley Reservoir

During the 2006 canal navigation season, the operation of Hinckley Reservoir was generally
in accordance with the 1920 Operating Diagram. Rainfall in the spring was below average;
however, a major precipitation event in the Mohawk Valley in late June resulted in
considerable flooding on Hinckley Reservoir and throughout the Mohawk Valley. Hinckley
Reservoir reached elevation 1229.85 ft on June 29, 2006, and the corresponding peak
discharge from Hinckley Reservoir was measured at 15,700 cfs. The result of this event was
the second highest observed Hinckley Reservoir elevation and discharge. The historic peak
reservoir elevation occurred on October 2, 1945, when the reservoir reached elevation
1230.2 feet with a corresponding peak discharge of 17,100 cfs.

The 2006 event exceeded the flood of record in the Mohawk River between Lock E-12
(Tribes Hill) and Lock E-17 (Little Falls). At Locks E-14 (Canajoharie), E-15 (Fort Plain) and
Lock E-17 (Little Falls), the flood waters exceeded the 500-year return frequency.

The Federal Emergency Management Agency (FEMA) made a federal disaster declaration,
1650-DR-NY, on July 1, 2006, for twelve counties in New York State from this event.
FEMA-1650-DR-NY included Individual Assistance (assistance to individuals and
households) declarations in Broome, Chenango, Delaware, Herkimer, Montgomery, Oneida,
Orange, Otsego, Schoharie, Sullivan, Tioga and Ulster Counties while Public Assistance
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(assistance to State and local governments and certain private nonprofit organizations for
emergency work and the repair or replacement of disaster-damaged facilities) declarations
were made in Broome, Chenango, Delaware, Herkimer, Montgomery, Otsego, Sullivan and
Ulster Counties. More than $227 million was approved or obligated for assistance to families
and individuals as well as public entities that suffered damage from the severe storms and
flooding.

At its peak, a total of 275 miles of interstate highways, including portions of the New York
State Thruway, were closed to traffic as a result of this event. The flooding also forced the
closure of 45 of the canal system’s 57 locks along 297 miles of the 524-mile waterway and
the entire canal system was not open to navigation until August 19, 2006.

During the year, the Canal Corporation requested NYPA to make deviations above the 1920
Operating Diagram on three occasions. From April 19, 2006 through April 24, 2006, the rate
of discharge from Hinckley Reservoir was increased from 900 cfs specified by the 1920
Operating Diagram to 1,400 cfs. This deviation was necessary to provide sufficient water to
refill the downstream Mohawk River portion of the canal in order to open the canal system for
the 2006 navigation season. Deviations above the operating diagram are made for this
purpose during some years, but do not occur every year.

From July 9, 2006, through July 12, 2006, and from August 9, 2006, through August 19,
2006, the rate of discharge from Hinckley Reservoir was increased from the 700 cfs specified
by the 1920 Operating Diagram to 1,400 cfs to provide sufficient water to refill the
downstream Mohawk River portion of the canal to permit navigation. Water levels in this
area were low immediately following the flooding due to measures taken to pass the high
flows of the event and while repairs to canal infrastructure damaged during the June 2006
event were made.

In general, the 1920 Operating Diagram was followed for the remainder of the year.

2007 Water Use and Management — Hinckley Reservoir

During the 2007 canal navigation season, the operation of Hinckley Reservoir was generally
in accordance with the 1920 Operating Diagram. Spring runoff was sufficient to fill the
reservoir in 2007. The reservoir was full (elevation 1225 feet) as late as May 4, 2007.
Beginning later in May and continuing until October, the reservoir was declining. This period
of decline led to several weeks of new low levels for the time of year.

During this year, the Canal Corporation requested NYPA to make deviations above the 1920
Operating Diagram on two occasions. From June 27, 2007, through July 10, 2007, the rate
of discharge from Hinckley Reservoir was increased from 440 cfs specified by the 1920
Operating Diagram, to 600 cfs to maintain navigation levels along the downstream Mohawk
River portion of the canal. From August 3, 2007, through August 8, 2007, the rate of
discharge from Hinckley Reservoir was increased from 400 cfs specified by the 1920
Operating Diagram, to 600 cfs in order to maintain navigation levels along the downstream
Mohawk River portion of the canal. Data subsequently evaluated by the Working Group
showed that the trigger recommended in the Communications Strategy (Annex IIlI) would
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have been invoked from June 6 through October 19, 2007. Reservoir inflows during this
period were below 300 cfs and the reservoir elevation was below the 10" percentile of
recorded historic elevations. During the second deviation, the reservoir elevation fell from
1208.01 to 1205.32.

On August 28, 2007, and again on September 10 and 12, 2007, NYPA contacted the Canal
Corporation requesting permission to reduce release rates and stabilize water levels. The
Canal Corporation replied to NYPA on August 28 and September 20, 2007, denying NYPA's
request to reduce releases in order to maintain canal navigation. Between August 28 and
September 24, the reservoir declined 9.59 feet from 1198.54 to 1188.95. No operational
changes occurred pursuant to these communications. Initial 2007 communications on
reservoir release reductions are provided in Appendix E.

On September 18, 2007, the Canal Corporation implemented water conservation measures
including scheduled hourly lockings for recreational vessels between Locks E-7 (Niskayuna,
Schenectady County) and E-20 (Marcy, Oneida County) on the Erie Canal.

On September 24, 2007, Hinckley Reservoir reached elevation 1,190 feet and the rate of
discharge from Hinckley Reservoir was reduced from the 380 cfs specified by the 1920
Operating Diagram to 250 cfs at the direction of the Canal Corporation in order to conserve
Hinckley Reservoir levels.

On September 25, 2007, the rate of discharge from Hinckley Reservoir was further reduced
from 250 cfs to 200 cfs to further slow the reduction in Hinckley Reservoir levels based upon
a call between the Canal Corporation and the State Emergency Management Office (SEMO).

On September 25, 2007, Oneida County staff requested that the Canal Corporation reduce
the release of water from Hinckley Reservoir to 45 cfs and then to 25 cfs based upon their
assessment of hydrologic conditions. This request was made by the Oneida County Health
Department (OCHD) because available calculations, data and observations were
inconsistent. Oneida County estimated that Hinckley Reservoir inflow was 65 cfs. This
request was denied by the Canal Corporation based on an assessment of hydrologic
conditions that estimated the reservoir inflow to be approximately 190 cfs based on a 10-day
running average of inflow estimates made at that time using the residual method.
Subsequent estimates of daily reservoir inflow rates by the Hinckley Reservoir Working
Group's Hydrology Committee showed total reservoir inflow rates of approximately 123 cfs
on September 23, 2007, and 101 cfs on September 24, 2007.

On September 26, 2007, Hinckley Reservoir reached elevation 1,188.6 feet and Oneida
County Executive Anthony J. Picente, Jr. declared a water emergency in Oneida County.
Following this declaration, SEMO and the state agency partners, including NYSDEC,
NYSDOH, New York State Department of Agriculture and Markets (NYSDAM), and the
Canal Corporation, further evaluated issues surrounding Hinckley Reservoir and the Oneida
County water emergency declaration. This group requested Canal Corporation to further
reduce the release rate from Hinckley Reservoir to 120 cfs as an interim measure to allow
Hinckley Reservoir to stabilize while an assessment of Hinckley Reservoir inflow was done.
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On October 17, 2007, the release of water from Hinckley Reservoir was increased from
120 cfs to 200 cfs pursuant to further joint discussions between SEMO, NYSDEC, NYSDOH,
NYPA and the Canal Corporation since Hinckley Reservoir levels had increased to elevation
1,195 feet. This reservoir rise was a result of appreciable precipitation between October 7,
2007, and October 12, 2007.

On October 22, 2007, the release of water from Hinckley Reservoir reverted back to the
release rates associated with the 1920 Operating Diagram. By this time, the Oneida County
Water Emergency had expired and Hinckley Reservoir water levels had reached 1,199.6
feet. This latest reservoir rise was a result of appreciable precipitation on October 20, 2007.

Within the next week, the water levels in Hinckley Reservoir rose an additional 20 feet and
the reservoir was nearly full. This reservoir rise was a result of a precipitation event that
occurred on October 23, 2007, and October 24, 2007.

In general, the 1920 Operating Diagram was followed for the remainder of the year.

2006 Water Use and Management — Delta Reservoir

In 2006, Delta Reservoir was drawn down to elevation 545 feet from January 1, 2006,
through mid-March. The normal winter drawdown for Delta Reservoir is between elevation
535 feet and 540 feet; however, based on unusually warm winter temperatures, the
associated rainfall during the winter and the lack of snowpack in the watershed, Delta
Reservoir was maintained at a higher level than normal during the winter.

On March 28, 2006, the gates at Delta Reservoir were set to the minimum opening of one
gate open 11 inches. The resulting release from Delta Reservoir at this time was
approximately 190 cfs. The minimum gate setting was maintained until June 28, 2006, when
Delta Reservoir levels rose above the spillway crest following the June 2006 storm event and
all the gates were closed. Standard Operating Practice is to close all gates when Delta
Reservoir reaches the spillway crest elevation of 550 feet. Delta Reservoir levels remained
above the spillway crest elevation of 550 feet until August 11, 2006. At this time, the gates
were set at the minimum gate setting and remained at that level until October 1, 2006. The
minimum Delta Reservoir level was observed on September 24, 2006, at elevation 548.05
feet.

On October 1, 2006, Delta Reservoir levels were at elevation 550 feet and in general,
remained above the spillway crest elevation until December 1, 2006. For most of this period
the gates were fully closed. On December 1, 2006, the gates were opened to release
approximately 1,350 cfs to draw down Delta Reservoir to its winter level. Delta Reservoir
receded to elevation 536.1 feet on December 22, 2006, and the level were maintained within
the normal winter drawdown.
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2007 Water Use and Management — Delta Reservoir

In 2007, Delta Reservoir was maintained at a target winter draw down elevation of
approximately 537.5 feet from January 1, 2007, through mid-March based on an assessment
of the snowpack in the watershed. As the spring melt began in mid-March, reservoir levels
rose above the spillway crest of 550 feet by March 28, 2007, and remained above that level
until May 4, 2007, when the reservoir reached the spillway crest elevation. On May 4, 2007,
the gates at Delta Reservoir were set to the minimum gate setting of one gate open 11
inches. The resulting release from Delta Reservoir at this time was approximately 250 cfs.
The minimum gate setting was maintained throughout the navigation season until September
27, 2007. The release rate reduced from 250 cfs in early May to approximately 180 cfs as
the reservoir elevation dropped from a full reservoir level of 550 feet in early May to a low
reservoir level of 537.85 feet on September 27, 2007. On September 27, 2007, the release
was increased to 300 cfs to maintain navigable canal levels when the downstream release of
water from Hinckley Reservoir was reduced to 120 cfs and the flow of water from the West
Canada Creek into the Nine Mile Feeder was terminated.

The discharge from Delta Reservoir was reduced to approximately 250 cfs on September 28,
2007, and over the next five weeks, reservoir discharge varied between 200 and 300 cfs until
November 8, 2007, when the release was increased to 510 cfs as the Delta Reservoir
reached a spillway crest elevation of 550 feet. The following day the release was increased
to approximately 1,000 cfs until November 24, 2007, when the release was reduced to
approximately 230 cfs as the reservoir level dropped to elevation 544.2 feet. On November
30, 2007, the release was increased to approximately 1150 cfs to draw down Delta Reservoir
to a winter drawdown target for December to 540 feet. Reservoir levels were maintained
near this level for the remainder of the year.

2006/2007 Water Use and Management — Southern Reservoirs

Water stored in the canal's southern reservoirs was not diverted to the canal during 2006 and
2007 due to infrastructure and hydraulic capacity limitations of the feeder canals that convey
this stored water to the Erie Canal. The water control gates at these reservoirs were set at
their normal navigation season settings throughout each of the navigation seasons.

2006/2007 Water Use and Management - Northern Reservoirs

2006 Water Use and Management

North Lake Reservoir has a spillway crest elevation of 1823.5 feet. The reservoir was drawn
down to a winter target levels of 1817 feet throughout the winter of 2005-2006. Spring runoff
increased North Lake Reservoir levels to near the spillway crest in late April. North Lake
Reservoir was maintained near this level throughout the navigation season until it was drawn
down beginning in October to the winter target level where it was maintained for the
remainder of 2006.

South Lake, Woodhull and Sand Lake Reservoirs were operated at their minimum gate

setting throughout 2006. In general, the water levels at these reservoirs were near their
reservoir spillway crest elevations throughout the year.
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Alder Creek and Forestport Pond Reservoirs are not drawn down below their respective
spillway elevations in order to maintain run-of-river flow in the Black River. Further, Alder
Pond Reservoir cannot be drawn down while providing flow in the Forestport Feeder Canal.

The Forestport Feeder Canal was used to convey water from the Black River between April
14, 2006, and October 11, 2006. Water is conveyed into the Forestport Feeder Canal while
maintaining Forestport Pond Reservoir at elevation