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REVENUE OPTIONS 
PURPOSE OF THIS REPORT 

The City of Watertown is engaged in looking at what options they have to continue a 
revenue stream, for the City, with termination of the agreements between National 

Grid and the city.  The agreements terminations commence on the contractual 
termination between National Grid  and the City for:  1.) Power Purchase Agreement and,  
2.) Transmission and Distribution Services Agreement, both begun on January 1, 1991, and 
both terminating on December 31, 2030.  In those contractual terminations, the 
payments from National Grid for “excess power” ends and the generation asset returns to 
the city’s control. 

The evaluation of these options has been done with an in-depth framework of:  

what products and markets are available to the hydro-electric plant;  

what legal structures are available to the city to participate in the various 
markets;  

what are the values and range of risks for different options for the plant;  

what other potential electrical revenues are possible, and,  

what are the potential pros and cons of these options. 

In adherence to the agreements mentioned above, National Grid currently and through 
the life of the agreements, pays the city a pre-published Avoided Cost for Excess Power 
after the city’s use for specific commercial application.  This avoided cost is, presently, 
extremely beneficial to The City of Watertown.  The agreements identify that National 
Grid accepts “power and energy” from the city.  The definition of “power and energy” was 
not articulated in the agreements but National Grid stated that they are defining “power 
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and energy” as: energy (“kWhs”), capacity (“kWs”) and Renewable Energy Credits (RECs).   
National Grid stated that they did use RECs and capacity from the unit, and that it was 
allowed by the NYPSC as precedented in NYPSC Case 08-E-1048.  This was confirmed by 
Mr. Trimble, the acting city energy consultant, via NYSERDA, NYPSC and NYISO.   National 
Grid also stated that they did not use the normal protocols at collecting and utilizing 
these products (respectively capacity is defined by the NYISO capacity market 
participation and RECs are initialized and retired, i.e. “used”, in NYSERDA’s GATS 
[Generation Attribute Tracking System].  National Grid stated that they integrated 
capacity and RECs into their Central New York portfolio, a process to which this energy 
expert is not aware of and could not find an exception to the rules for how National Grid 
utilized these products.   In order to observe how this arcane process was executed, we 
requested access to the NYGATS (New York Generation Attribute Tracking System) to 
identify the RECs and how they were being created and retired.  We were politely denied 
access by National Grid due to its “proprietary” nature. We also requested access to the 
NYGADS (Generation Availability  Data System) which defines the capacity of every 
generating unit in the NYISO.  We also were politely denied access by National Grid.    1 2 3

This report is predicated on the best information available and the denied access to 
appropriate systems forced us to take a more conservative approach to the data that was 

 E-Mail from Christopher Meyer, National Grid to John Trimble, Sept. 7, 2021: “Unfortunately National Grid will not be 1

able to grant your request for read-only access to the Niagara Mohawk NYGATS account to view the data for the 
Watertown hydro asset.   Our Niagara Mohawk NYGATS account contains confidential transaction data that is visible to 
anyone with a Niagara Mohawk NYGATS account , including our electric load, information regarding the amount of 
RECs and ZECs we are acquiring for NY Clean Energy Standard compliance,  generation data/certificates for other 
facilities, and other Company information.  The confidential information is viewable to anyone with account access 
regardless of the generator access and read-only permissions that are selected.  It is for this reason that National Grid 
must respectfully decline your request. “

 E-Mail from Christopher Meyer, National Grid to John Trimble, Sept. 7, 2021: “There is no official GADS reporting 2

occurring for the Watertown hydro generator asset to the NYISO or NERC.  The generator is classified as load modifier 
on the system and is not a participant in the NYISO markets therefore GADS reporting to NYISO is not required.   It is 
also my understanding that GADS reporting to NERC is not a requirement since the generator has a nameplate rating of 
below 20MW.”

  Section 4.5 of the NYISO Manual 4 Installed Capacity Manual: 3

“The NYISO shall compute the amount of Unforced Capacity that each Limited Control Run-of-River Hydro Resource is 
authorized to provide in the NYCA separately for Summer and Winter Capability Periods. The amount for each Capability 
Period shall be equal to the rolling average of the hourly net Energy provided by each Limited Control Run-of River Hydro 
Resource during the twenty (20) highest NYCA-integrated real-time load hours in each of the five (5) previous Summer or 
Winter Capability Periods, as appropriate, stated in megawatts.”  Skip Trimble calculated that the summer capacity 
(2016-2020) was 4.52 MWs and Winter was 5.37 MWs.  Jim Mills, City Comptroller, has the calculations.
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not able to be audited.  We believe it does not impair the validity of this report and even 
requires us to handle the results in a more conservative approach. 

As we are exploring all electric revenue options, this report shall also look at the potential 
of the city offering its citizens the option of buying electrical energy from the city  at a 4

guaranteed discount to the National Grid tariff.  This potential would offer the citizen’s a 
discounted electric energy cost compared to National Grid’s tariff and also bring in much 
needed revenue for the city. 

 NYSERDA has established a Community Choice Aggregation (CCA) which allows local elected officials to choose 4

where the energy comes from for their community. It’s a program to purchase power in bulk for virtually all homes and 
small businesses within the participating jurisdiction.
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EXECUTIVE SUMMARY 

The goal of this report was to find the best option to replace the existing PPA and the 
T&D Services Agreements with National Grid, upon the termination of these 

agreements on December 31, 2030.  We identified  six different options and evaluated a 
range of possible variables that would change in the future, but all of our calculations 
were based upon actual historic information.  We had over 27 permutations of variables 
that produced a range of results.  Those variables included actual river flow, actual hydro 
generation, energy prices , capacity prices, and a range of costs in executing energy 5

products transactions.  Energy prices being the one variable that we had an extensive 
collection of data (hourly pricing for the three years) we evaluated the range of its 
potential costs by using a normal distribution methodology that represented a 60% 
confidence level.  The rest of the variables were based upon actual results of tariff costs 
or capacity auctions were are normally changed on an annual basis. 

The options included: 
1. Sell Off the Hydro-Generation Unit 
2. Sell Wholesale Market Generation Products ONLY 
3. Sell Residential Market ONLY 
4. Wholesale Market Generation Products and Residential Market Sales 
5. Electric Cooperative 
6. Electric Municipal Utility 

The range of calculated values, the pros, the cons and the author’s suggestions are 
included in the following table, REVENUE OPTIONS TABLE - PROS AND CONS.  Briefly, 
the following facts are evaluated in this report: 

 Energy and capacity prices were actual based upon three random years - 2021, 2018 and 2015 which we felt covered a 5

full ranges of diverse political, energy industry, and energy market conditions.
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2. Hydro-generation products alone have a value range of between $180,500 to
 $1,193,000 per year with a potential additional RECs and Spinning Reserve
 revenue, that we are still exploring, of another $660,000.

1. All options have a potential revenue of between $180,500 to $3,920,000.
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3. Residential Sales alone have a value range of $576,400-$2,812,000. 

4. It looks like New York laws invalidates the Federal Law to allow for cooperatives 
hence this option was not pursued. 

5. The Municipal Utility, i.e. creating a utility for the city, does not have the correct 
economies to scale to make it, revenue-wise, viable plus the city is not yet ready, 
in the author’s opinion, to develop the human capital and focus on a utility 
business. 

6. A residential sales program under NYSERDA’s Community Choice Aggregation 
program can and it is RECOMMENDED BY THE AUTHOR IT SHOULD BE 
EVALUATED before the termination of the National Grid agreements.   

7. We have explored the possibility of the NY Department of Public Service helping 
out with O&M.  This should continue going forward but the operative, as 
discussed with Jim Mills, City Comptroller, is that there has to be an economic 
“need”. 

9. We are continuing to explore the value of how to implement the Spinning 
Reserve ancillary product.  It is a very valuable service and suited for a run-of-
river hydro unit.  The NYISO initially said that a ROR hydro plant could not sell this 
product.  Upon further inquiries they changed their mind and we are getting 
specific details on how to bill and model this product. 

10. The NY PSC is currently modifying the definitions, processes and implementation 
of Renewable Energy Credits (RECs).  In this flux, REC definitions are changing 
and hence we did not include REC modeling.  This is a future upside that we need 
to keep monitoring the changes as they occur. 
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 grant capital to expand small hydro projects. This should continue to be
 explored with the NYDPS.
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11. Should the City elect to sell off hydro generation products, an ESCO needs to be 
found that is a NYISO member and understands how to sell the generation 
portfolio.  Should the city elect to sell electricity at a discount to the National Grid 
tariff, an ESCO will need to be found that can buy energy from the grid, work 
within the NYSERDA CCA framework and one that has EDI certification and is 
HEPFA certified.  Both of these may be found in one ESCO. 

12. Before the termination of the National Grid agreements, the hydro plant needs to 
get “Qualified Facility” status.  Under PURPA 1978, this would give the plant grid 
access rights and reduce the regulatory requirements that could be onerous.  
Steve Wood with Northeast Energy Service LLC, is currently developing a plan for 
this. 

13. The city needs to develop working knowledge of both GATS (Generation Attribute 
Tracking System) and GADS (Generating Availability Data System) so as to 
understand RECs processing and capacity processing. 

14. It is hereby recommended, by the author, to NOT SELL OFF THE HYDRO PLANT. 

15. It should be noted that a variable O&M cost of about $500,000 per year was not 
incorporated into the calculus of the viability of the options.  It was thought, by 
the author, that this was a sunk cost regardless of options taken and there is the 
possibility that there are funds from the NYPSC that can cover this.  Others may 
handle this cost differently but the conclusions remain the same. 
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I recently had lunch with the STATOIL (Norwegian State Owned Oil Company) 
officer that hired me years back. He relayed to me that Norway knew they that 
had a finite amount of gas and oil in the North Sea. As such they planned for the 
future generations by, whenever they sold this finite resource, putting 95% of the 
revenue into The Norway Fund. This was for their future generations. The City of 
Watertown has a resource that is virtually infinite and whose value will continue 
to grow. I strongly believe keeping this resource is in the city’s best interest. This 
report calculated that a one time sale of this unit had a sale value of $2.3-$15.5
Million.
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16. The author also hereby recommends, that for optimal revenue creation, BOTH 
HYDRO GENERATION PRODUCTS BE SOLD TO THE WHOLESALE MARKET 
(NYISO) AND THE CITY PARTICIPATE IN RESIDENTIAL SALES (NYSERDA’s 
CCA). 

OPTION ANNUAL VALUE BENEFITS CONs of OPTION Skip’s SUGGESTION

I. Sell Hydro-
Generation 

Asset

This report 
calculates a 
range$2.3-$15.5 
Million though it 
has been reported 
that the city has 
been offered $40 
million

A one time payment 
Value of $5.8-$38.6 
Million with an 
estimated payout of:
$2.3-$15.5 Million

• Lose increased 
energy products 
value forward 

• Get a fraction of 
value in PW 

• Lose a “forever” 
green and valuable 
asset

DO NOT sell this 
valuable and green 
resource.  It is a legacy 
and forever cash flow.

II. Wholesale 
Market ONLY

A range of 
$180,500-
$1,193,000 per year

• Must also include 
RECs 

• Constant cash flow 
• Potential NYDPS 

O&M help 
• Potential NYDPS 

plant expansion 
capital

• Need an ESCO for 
NYISO markets 

• Small investment in 
metering and 
communications 
equipment for 
NYISO participation 

• Need 
understanding of 
LBMP, capacity, 
RECs and spin 
reserve markets 

• Need “QF” status to 
protect access and 
regulatory rights

Always the safe bet to 
use an existing and 
valuable resource but 
there can be a much 
bigger revenue play by 
adding residential 
offering.

III.  Residential 
Market ONLY

A range of 
$576,500-
$2,812,000 per 
year

• Sell to residents at 
10% discount to 
tariff 

• Sell lessLBMP 
normally a positive 
for city 

• City and residents 
benefit! 

• Needs ESCO to 
handle opt-in and 
billing 

• Need to explain to 
residents (difficult) 

• Slight potential risk 
LBMP is greater 
than receipts

Watertown should look 
at an early entree into 
this market.  That is to 
say, participation before 
the termination of the 
National Grid 
agreements.

OPTION
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IV. Participate 
in both 
Wholesale and 
Residential 
Markets

A range of 
$885,100-
$3,920,000 per 
year

• Also participate in 
green (RECs) 
market 

• Constant cash flow 
• Potential NYDPS 

O&M help 
• Residential benefits 

from energy 
purchase 

• City adds to coffers 
• Residential charge 

ALWAYS beats 
National Grid’s tariff

• Need an ESCO to 
participate 

• Small investment in 
metering and 
communications 
equipment for 
NYISO participation 

• Need 
understanding of 
LBMP, capacity, 
RECs and spinning 
reserve 

• Need “QF: status to 
protect access and 
regulatory rights 

• Need to explain 
and sell residential 
target (what % will 
participate?) 

• Slight LBMP risk 
(floating to fixed)

The BEST option 
based upon city 
revenue 
optimization

V.  Become an 
Electric 
Cooperative

N/A N/A N/A It has been pointed out 
that this is not able to 
be executed since New 
York laws prohibit this 
now.

VI. Become an 
Electric 
Municipal 
Utility

A range of 
$460,100-
$3,495,500

Same as IV above • Legal Fees of 
$100,000 to 
become a 
cooperative 

• Need to explain 
and have opt-in for 
every cooperative 
member 

• Annual coop 
membership 
meeting and 
elections and 
admin costs 

• Need to oversee 
wholesale and 
residential markets 

• Need a staff of at 
least 6 people at 
about $400,000/
year 

• “QF” designation 
required to protect 
access rights

Too costly to go in this 
direction and the size of 
Watertown does not 
allow economies to 
scale.

ANNUAL VALUE BENEFITS CONs of OPTION Skip’s SUGGESTIONOPTION
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WHAT PRODUCTS DO WE HAVE?  

National Grid uses the electric generation (kWhs) as directed by the Purchase Power 
Agreement.  The electric generation, less the city’s contractual usage, is the Excess 

Power.  The Excess Power is multiplied by the agreement’s published Avoided Cost which 
results in the city’s current revenue stream.  We were not able to identify how National 
Grid used or monetized RECs and capacity, but we verified from the NYSERDA and the 
NYISO, respectively, that there were active commodity quantities on the books.   
NYSERDA is responsible for the RECs data (who in turn reports to the New York Public 
Service Commission) in the NYGATS system.  NYISO is responsible for the capacity 
market and maintaining the NYGADS system in which capacity is documented.  NYSERDA 
and NYISO both independently confirmed commodities were created (i.e. capacity and 
RECs) but would not disclose details without National Grid’s approval.  In summary, 
National Grid used the energy commodity per the agreement and somehow used RECs 
and capacity with no discernible documentation to indicate how. 

We decided to look at the Watertown hydro-generation unit from a blank canvas, ignoring 
National Grid’s Purchase Power Agreement portfolio management process.  Looking at 
Watertown’s generation portfolio, we identified the following major revenue streams:  1.) 
Energy (kWhs), 2.) Capacity (kWs), 3.) RECs (Renewable Energy Credits in MWhs) and an 
ancillary service - 4.) Synchronized Spinning Reserve.  This is the portfolio of products 
that we focused on, but be aware that there are additional ancillary services that 
Watertown Hydro-electric can tap into.  They are not here addressed as they are minor 
compared to these four consequential and detailed products.   As one example, we could 
also enlist Black Start Capabilities for the NYISO for an additional, comparatively 
diminutive, revenue stream.  These will be explored in detail closer to the termination of 
the contracts.  

In addition to looking at the revenue portfolio of the hydro generation, we also will 
investigate the viability of using NYSERDA’s Community Choice Aggregation as not only 
an additional revenue stream for the city, but a simultaneous reduced electric energy 
cost option to the citizens of Watertown should they elect to opt-in to such a program. 
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i.  GENERATION PRODUCTS 

1.) ENERGY (MWhs) 

Energy: Energy is the amount of electricity a generator produces over a 
specific period of time. It is measured in megawatt-hours (MWh). For 
example, a generating unit with a 1 megawatt capacity operating at full 
capacity for one hour will produce 1 megawatt-hour of electricity.  6

After many decades of electricity markets dominated by regulated monopolies, there was 
a movement to restructure the electricity industry in the 1990s. Driven by the desire to 
address high electricity prices, some U.S. states opted to deregulate the electric utility 
industry. The New York Independent System Operator (NYISO) was created in 1999 to 
facilitate the restructuring of the industry in the state of New York. The NYISO’s mission is 
to provide fair and open access to the electrical grid, maintain and enhance regional 
reliability, provide factual information to policymakers, stakeholders and investors in the 
power system, and plan the power system for the future.  

In a deregulated electricity market, load serving entities (or distributors) provide bids to 
purchase energy and power suppliers (or generators) provide offers to sell energy. The 
NYISO manages these market transactions and schedules energy sales and purchases in 
multiple locations across the state. 

Locational Based Marginal Pricing (LBMP) is a pricing methodology for the cost of energy 
at each location in the New York State transmission system. LBMP is calculated every 
hour at every proximate delivery point.  It includes three components:  

1. least costed available generation that can be delivered to the delivery point,   

2. Added to that are: resultant transmission losses of the least costed generation, 
and,  

3. transmission congestion caused by the flow of power from the selected 
generation to the delivery point.   

LBMP is stored on the NYISO site as aggregated hourly energy costs, $/MWh, and it is 
from this source that the LBMP values were extracted for respective time periods 
evaluated . 

 Definition from the NYISO Glossary6
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2.) CAPACITY (MWs)  
Capacity: Capacity is the maximum electric output that a generator can produce. 
It is measured in megawatts (MW).  7

The NYISO-administered capacity market serves a vital role in New York State by 
promoting reliability on the grid. In order for the electric grid to work, the amount of 
electricity put onto the grid must always equal the amount of electricity being consumed. 
At times when energy demand is at its highest, capacity must be available to keep the 
grid in balance. 

By selling capacity, electricity suppliers commit themselves to being available to meet 
the energy needs of New Yorkers. The capacity market supports reliability every day, but 
especially on high-demand days such as in the summer when increased air conditioning 
use pushes load to higher levels. 

“Installed Capacity” refers to the maximum amount of electricity that a generator has 
demonstrated it can generate under the expected peak design conditions. The capacity 
market facilitates the purchase and sale of generating capacity to cover the maximum 
needs of the system PLUS extra to meet unforeseen contingencies. 

Through this market, resources are essentially paid to be available when needed. 

Capacity is bought and sold through auctions (as well as individual contracts between 
generators and suppliers).  We will, unlike National Grid, monetize the capacity which has 
been calculated for the Watertown Hydro unit. 

 Definition from the NYISO Glossary7
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3.) RECs (Renewable Energy Credits in MWhs) 

RECS:  A REC is created for each megawatt-hour (MWh) of electricity generated 
from a qualifying clean energy resource. The resource then sells that REC to 
NYSERDA for a fixed price per REC, as agreed upon in its contract. The New York 
Load Serving Entities (LSEs) purchase RECs from NYSERDA to demonstrate 
compliance with the state’s targets.  8

New York first adopted a Renewable Portfolio Standard (RPS) in 2004, with the State 
calling for 25% renewable generation—including large-scale hydro—by 2013. The program 
set up a central procurement structure, with NYSERDA tasked with contracting renewable 
projects. 

On October 2, 2019, NYSERDA published its proposal for an Index REC contract structure 
with the aim of reducing financing and procurement costs for renewable resources. An 
Index REC structure is akin to a Fixed REC structure, but with variable REC prices indexed 
to reference energy and capacity prices that reflect market conditions.  This has caused 
significant changes, yet to be determined, in the valuation of RECs in the RECs market. 

The Index REC price and energy and capacity reference prices share an inverse 
relationship. When market conditions improve (higher energy and capacity prices), the 
Index REC price declines—and vice versa. The idea is that the REC price should be 
responsive to market conditions so that projects are not over-compensated or under-
compensated. So, an Index REC structure should provide more revenue certainty and 
predictability to developers, allowing them to acquire financing at lower costs. 

While the renewable targets have increased over the years, the state has stuck with the 
central procurement model established in the 2004 order. The 2016 Clean Energy 
Standard (CES) replaced the RPS and called for 50% renewable generation by 2030. We 
have not been able to accurately determine what valuation model can be or should be 
used to identify a RECs revenue stream.  9

 Whitepaper: Clean Energy Standard Procurements Case: 15-E-0302, Dept. of Public Service/NYSERDA8

 ICF Whitepaper (icf.com ©Copyright 2020 ICF): Unpacking New York’s Indexed Renewable Procurement Framework9
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4.) SYNCHRONIZED SPINNING RESERVE 

Operating Reserve: is defined by NERC (North America Electric Reliability 
Council) as “that capability above firm demand required to provide for regulation, 
load forecasting error, equipment forced and scheduled outages, and local area 
protection.” NERC further states that operating reserve “consists of spinning and 
non-spinning reserve”.  It is the capability of a generator to increase and or reduce 
output within a 10 or 30 minute period.   

Power market ancillary services refer to a series of services needed for maintaining the 
secure and stable operation of the power system or recovering system security, ensuring 
power supply, and meeting voltage, frequency quality, and other requirements.  Spinning 
reserve is very much like an automobile’s speed control.  When going up a hill (akin to the 
grid having a load drag) the accelerator automatically speeds up.  Spinning reserve does 
the same.  When going down a hill (akin to the grid over exciting) the accelerator pulls 
back and so does spinning reserve.  Spinning reserve is measured in MWhs on a minute 
by minute evaluation. 

Spinning reserves take specific metering and NYISO communications setup that we are 
currently specifying for the Watertown plant.  It would then produce the most valuable of 
all products produced from the plant at about $750/MWh when the electricity product 
goes for about $25/MWh.  The NYISO is currently researching the applicability and 
modeling parameters of this service for Watertown’s portfolio.  The NYISO service 
representative team originally said it could not be used by a run-of-river hydro unit.  When 
Mr. Trimble researched their citations and found quite the opposite case, they took up a 
research project where Mr. Trimble asked for specific citations and the expert NYISO 
representative signify on the conclusion of whether it was possible or impossible for 
Watertown.  This product and its modeling is pending. 

ii.  AGGREGATION SUPPLY PRODUCTS 

Community Choice Aggregation:  The following opportunities were 
established on an April 21, 2016, Order Authorizing Framework for Community 
Choice Aggregation (CCA) Opt-out Program, Case 14-M- 0224  10

Selling Energy to Watertown’s Residents Opportunity 

 Whitepaper: Community Choice Aggregation Guidelines Document, August, 2019, NY Department of Public Service10
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1.  The three types of municipalities under New York State law eligible to form a 
CCA are: villages, towns, and cities. 
2.  A municipality or group of municipalities may work with a non-profit, retain a 
consultant, or otherwise designate a third party to act as a CCA Administrator and 
complete some or all the tasks  
3.  CCA programs will be permitted to aggregate electric supply, gas supply, or 
both. Customers in CCA programs where both gas and electric supply are offered 
shall have the option to opt- out of either aggregation. 
4.  CCA programs may include Assistance Program Participants or APPs so long as 
 those customers are enrolled in products that comply with requirements for 
 ESCO service of APPs at the time of enrollment but are not required to include 
 APPs. 
5. NYSERDA shall be available as a technical consultant to assist municipalities 
 and CCA Administrators, including through individual consultations and through a 
 CCA toolkit describing best practices and including model documents such as 
 customer outreach materials and contracts. 

In this analysis, we evaluated a targeted cost to the CCA Watertown customer as a 10% 
reduction in energy costs to the rate payer compared to National Grid tariff rate.  
Watertown and its agent would be purchasing power from the NYISO at an hourly index 
(LBMP) which results in a revenue stream for Watertown and, at the same time, that the 
Watertown electric customer garners a savings compared to the National Grid tariff cost. 

In summary and in our analysis, we shall be evaluating four main products from the 
hydro-electric plant.  That is different than the National Grid portfolio and our portfolio 
includes: Energy (kWhs), Capacity (kWs), Renewable Energy Credits (RECs), and the 
ancillary service - Spinning Reserves.  We too will evaluate the potential revenue stream 
for the City of Watertown and a simultaneous discounted energy purchase opportunity to 
the residents of Watertown under NYDERDA’s Community Choice Aggregation. 

OPTIONS EVALUATED? legal structure and evaluation process 

To execute the potential generator portfolio and also to purchase electric energy for 
resale to the citizens, interfaces with the NYISO (energy sales and purchases, 

capacity sales and spinning reserve sales) and NYSERDA (RECs) and Community Choice 
Aggregation (CCA) need to be established.  We have various venues to do this.  The 
following Revenue Options are evaluated in this report:  
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1. Sell Off the Hydro-Generation Unit 
2. Sell Wholesale Market Generation Products ONLY 
3. Sell Residential Market ONLY 
4. Wholesale Market Generation Products and Residential Market Sales 
5. Electric Cooperative 
6. Electric Municipal Utility 

i.  EVALUATION PROCESS - ENERGY AND CAPACITY 

The valuation process shall include several methodologies over three randomly picked 
years.  The random pick is a non-scientific yet plausible outcome for the various factors 
that shall contribute to the portfolio’s valuation.  Those years are 2015, 2018 and 2021. 
These selected years shall be the basis for: actual river flow (throughput and the resultant 
electric generation actually metered), actual hourly electric values from the NYISO (i.e. 
“LBMP”, Localized Base Marginal Price at Watertown), actual auction price of capacity as 
published by the NYISO for those years.  RECs are in a state of flux at this time with rules, 
guidelines and application being re-defined by the Department of Public Service and the 
NYPSC with input from the NYSERDA so these have been left out and as a consequence 
unstated upside for the portfolio valuation.   The Spinning Reserve ancillary service is 11

currently being defined and modeled for Watertown by the NYISO expert team and also 
has been left out and consequently an unstated upside. 

Energy will use the hourly LBMP, averaged by month.  The source of the data by 
years (2015, 2018 and 2020) and in more detail, then by month, can be found on 
the NYISO web site.  12

Energy, since there are 8,760 hourly prices in a year which is greater than a 
minimum sample of 31 data points, will be evaluated by the normal distribution 
methodology and calculating a range in a confidence level.    This requires the 13

calculation of the averaged monthly LBMP (“μ”), a standard deviation by month 
(“σ”), and, the calculus of number of standard deviations that 60% encompasses 
(“Z” estimator factor).  We decided that a range of evaluation would be a 60% 
confidence level based upon the actual data. In simple terms, this will give you a 
60% confidence high level price, a 60% low level price and an average or expected 

 NYSERDA ANNOUNCEMENT, August 5, 2021:  Gov. Cuomo Announces Second Competitive Tier 2 Solicitations to 11

Retain NY’s Existing Renewable Resources - “Through its second Competitive Tier 2 solicitation, the New York State Energy Research and 
Development Authority is seeking proposals to procure Tier 2 eligible RECs from existing privately-owned hydropower and land-based wind generators in 
New York State that entered commercial operation prior to January 1, 2015. NYSERDA's procurement approach will increase the amount of locally-
produced renewable energy under contract with New York State, while still allowing Community Choice Aggregations to continue to voluntarily negotiate 
the best price and terms on energy supply, products, and services for their customers. 
NYSERDA will evaluate and select the competitive proposals based on the lowest price received. Proposals are due on September 9, 2021, by 3:00 p.m. 
Interested proposers can apply here. NYSERDA expects to announce the awards in October 2021.”

 https://www.nyiso.com/custom-reports?report=ham_lbmp_zonal (look up the MHK VAL zone)12

 Text “Statistical Methods” Pfaffenberger and Patterson, 1981, Chapter 9.413
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price. Energy as calculated shall be used as a generation energy valuation and a 
Community Choice Aggregation energy cost.  See Appendix I - Range of Energy 
Prices by Month and Year ($/kWh) (below) which is the resultant calculus of this 
process. 

 

Capacity is based upon an annual auction, summer and winter.  As such there will 
not be more than 31 points of information so we will use the annual summer and 
winter capacity extracted from the NYISO site, by Mohawk Valley Zone (NYCA).  14

CAPACITY VALUES USED ($/kW-month)


YEAR SUMMER ($/kW-month)        
May 1 - October 31

WINTER ($/kW-month) 
November 1 - April 30

2021 $4.09 $0.10
2018 $1.75 $0.36
2015 $3.50 $2.90

 http://icap.nyiso.com/ucap/public/auc_view_strip_selection.do, NYCA (in which the Mohawk Valley, Zone E is included.14
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ii. STRUCTURE AND SPECIFIC CALCULATION 

SELL OFF THE HYDRO-GENERATION UNIT 
The sale of the Watertown hydro-generation plant and the associated land, FERC license, 
sub-station and all revenue streams, was used to develop a present worth of 30 years of 
revenue at an interest rate of 3%, compounded quarterly.  The revenue streams were the 
highest, average and lowest revenue stream calculated and then assumed that a 
transaction would be predicated on 40% of that value.  Why such a discount?  Everything 
associated with the revenue streams have a high risk associated with them.  Products 
(capacity, energy, RECs and spinning reserve) could, as they all have changed in the 
recent past, be again changed and therefore change the valuation.  The FERC licence 
while good through 2035 may not be renewed or could be pulled at anytime.  River flow 
could be modified by a myriad of natural and man made causes. In polling the generation 
market, the 40% valuation could be as low as 15%, but 40% seems to be a reasonable 
number for now in the current environment of sustainability and high fossil prices. 

SELL WHOLESALE MARKET GENERATION PRODUCTS ONLY 
The sale of all of the products produced by the hydro-generation could be sold, through a 
third party, to the NYISO (i.e. energy, capacity and spinning reserve).  This evaluation 
looks at a range of possible costs - 1, 2 and 3 mills/kWh (1 mill = $0.001/kWh) for energy 
and 2% valuation of all other products total value.   These costs would cover a third party 15

that is a NYISO member, has credit capability with the NYISO to cover the transactions 
and is vigilant in monitoring all wholesale markets. 

The valuation is predicated only on a fixed, one year period.  This report is not predicting 
forward markets, merely looking at a range of historic snapshots.  

SELL RESIDENTIAL MARKET ONLY 
As a stand alone opportunity which could start immediately, we have used the energy 
costs of the three years evaluated plus the same possible cost adders for energy to have 
someone handle the energy purchases, billing to the residential customers and 
controlling the opt-in and opt-out portion.  This must be negotiated.  This energy cost 
was compared to a 2021 National Grid’s residential tariff and we assumed that a 10% 
discount to that rate would be valuable to potential participants.  The difference between 

 AMBER Energy US Inc. currently uses Constellation which charges 1 mill/kWh for energy and 2% for non-energy products.  This cost 15

can vary depending on negotiations.
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the cost of power procured (at LBMP) and the charge to the residential customers at the 
National Grid discounted tariff was the cash flow to the city  As a frame of reference and 
to put things in context, Maryland’s discounts that are now selling are at a 1.5% discount 
to the utility’s energy rates. 
NYSERDA would give structural and consultation support and there are also potential for 
grants from NYSERDA to participate in the CCA.  The efficacy and political acceptance of 
the residential offers to the citizens of Watertown was not a topic explored in this report.  

WHOLESALE MARKET GENERATION PRODUCTS AND 
RESIDENTIAL MARKET SALES 
The sale of all of the products produced by the hydro-generation could be sold, through a 
third party, to the NYISO (i.e. energy, capacity and spinning reserve).  This evaluation 
looks at a range of possible costs - 1, 2 and 3 mills/kWh (1 mill = $0.001/kWh) for energy 
and 2% valuation of all other products total value.   These costs would cover a third party 16

that is a NYISO member, has credit capability with the NYISO to cover the transactions 
and is vigilant in monitoring all wholesale markets. 

The valuation is predicated only on a fixed, one year period.  This report is not predicting 
forward markets, merely looking at a range of historic snapshots. 

The same third party, if chosen correctly, would also use the energy costs of the three 
years evaluated plus the same possible cost adders for energy to have someone handle 
the energy purchases, billing to the residential customers and controlling the opt-in and 
opt-out portion.   This energy cost was compared to a 2021 National Grid’s residential 
tariff and we assumed that a 10% discount to that rate would be valuable to potential 
participants.  The difference between the cost of power procured (at LBMP) and the 
charge to the residential customers at the National Grid discounted tariff was the cash 
flow to the city  As a frame of reference and to put things in context, Maryland’s discounts 
that are now selling are at a 1.5% discount to the utility’s energy rates. 

The combination of these two revenue streams would provide the greatest possible 
revenue for the city and still provide a reduction in energy costs for the citizens.  

ELECTRIC COOPERATIVE 
The opportunity for the city to become a cooperative could provide the city the benefits 
of: directly buying and selling generation-related products from the NYISO;  initializing 
and retiring RECs through NYSERDA’s GATS system; have certain tax reduction benefits; 

 AMBER Energy US Inc. currently uses Constellation which charges 1 mill/kWh for energy and 1.5% for non-energy products.  This 16

cost can vary depending on negotiations.
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and have federal loans for capital and maintenance of the electric plant (distribution and 
generation) at a below-market interest rate. However, currently New York law prohibits 
the future development of cooperatives.  

. 

ELECTRIC MUNICIPAL UTILITY 
The opportunity for the city to become a municipal utility could provide the city the 
benefits of: directly buying and selling generation-related products from the NYISO;  
initializing and retiring RECs through NYSERDA’s GATS system; have certain tax reduction 
benefits; and, on national average, has a 6.9% lower cost than Independently Owned 
Utilities not to mention local control, local transparency and local business benefits.  17

However, to do these things:  

• Watertown would need to become a NYISO member (a $25,000 annual cost plus 
also have credit reserves to cover the value of energy, capacity and ancillary value 
to be transacted);  

• Dedicate energy personnel (increase the Watertown staffing by an estimated 8 
people); 

• Legal fees to create a utility could be in the $80,000 range; and, 

• Create and manage the Customer Choice Aggregation (CCA) system and process. 

The valuation is predicated only on a fixed, one year period.  This report is not predicting 
forward markets, merely looking at a range of historic snapshots. 

The CCA, would also have to handle the energy purchases, billing to the residential 
customers and controlling the opt-in and opt-out portion.   This energy cost based upon 
LBMP was compared to a 2021 National Grid’s residential tariff where we assumed that a 
10% discount to that rate would be valuable to potential participants.  The difference 
between the cost of power procured (at LBMP) and the charge to the residential 
customers at the National Grid discounted tariff was the cash flow to the city  As a frame 
of reference and to put things in context, Maryland’s discounts that are now selling at a 
1.5% discount to the utility’s energy rates compared to our 10% discount for this analysis. 

 www.publicpower.org “Benefits of Public Power”17
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RESULTS 
The results are a snapshot of an historic period and not developed by a predictive 
model.  We looked at the years 2015, 2018 and 2021 to show a range of real market, 18

energy production, river flow and weather results.  The span of time was assumed to be 
adequate reflection of a range of actual conditions and we did see a good range on all 
inputs.  Our goal was to give relative valuations of the options and not produce a 
definitive, singular dollar value.  This is due to the fact that we are still eight years out 
from termination of the National Grid agreements, politics are changing market designs 
at this moment, political machinations may dramatically change market structures and 
market products as has happened in the last decade or so.  
SELL OFF THE HYDRO-GENERATION UNIT 
The first option reviewed was to sell off the hydro-electric plant, its FERC license and all 
rights to grid interfaces, sub station plant and associated land and right-of-way rights.  
This would be a one time cash infusion for the city.  To get a market number, the 
generation portfolio (capacity and energy only) was present-worthed over a thirty year 
period.  We did not include RECs and Spinning Reserve as RECs are undergoing market 
changes at the present and Spinning Reserve will be an upside that we are currently 
working with the NYISO to correctly model.  The present worth is evaluated for the annual 
generation portfolio amounts including: the highest, highest average or expected, and 
lowest values from the three years that were evaluated. The present worth process used 
an interest rate of 3.00%, annuities paid annually.  The present worth equation: 

The present worth value has a transactional value, i.e. a monetary value that is a fraction 
of the present worth.  A run-of-river plant is very risky in the eyes of the market place.  
While Watertown has a FERC license through 2035, it could be pulled at any time for 
multiple reasons.  The re-issue of that FERC license is not guaranteed.  Weather, river 
flow, market product changes, political changes, electric system changes and so on 
affect the valuation of the plant and hence make this a risky purchase venture.  In talking 
with the market’s larger players, a general consensus is that a transactional value would 
be in the 40% of the present worth portfolio value range.  Outliers were expecting a 
value as low as 10% though. 

 Predictive models would not enhance the accuracy of addressing the relative value of the options.  All of the parameters are in a high state of flux (market, market structure, 18

political and product definitions to name but a few).  Predictive models could include: algorithmic predictors, Monte Carlo Simulation, Bayesian Optimization, etc.).
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EXPECTED MARKET TRANSACTIONAL VALUES 

The range of value for a sale of the hydro-electric plant for a one time payment, based 
upon the generation portfolio, a 30 year present worth valuation and discounted to 40% 
of the present worth value is between $2.3 Million to $15.5 million with an expected 
value of $10.1 Million. 

SELL WHOLESALE MARKET GENERATION 
PRODUCTS ONLY 
The valuation of the wholesale products from the hydro-generation unit will include only 
the energy and capacity products to be sold to the NYISO and the process shall include 
several methodologies over three randomly picked years.  The random pick of years is a 
non-scientific yet plausible outcome for the various factors that shall contribute to the 
portfolio’s valuation.  Those years are 2015, 2018 and 2021. These selected years shall be 
the basis for: actual river flow (throughput and the resultant electric generation actually 
metered), actual hourly electric values from the NYISO (i.e. “LBMP”, Localized Base 
Marginal Price at Watertown), and, actual auction price of capacity as published by the 
NYISO for those years.  RECs are in a state of flux at this time with rules, guidelines and 
application being re-defined by the Department of Public Service and the NYPSC with 
input from the NYSERDA so these have been left out and as a consequence is an unstated 
upside for the portfolio valuation.   The Spinning Reserve ancillary service is currently 19

being defined and modeled for Watertown by the NYISO expert team and also has been 
left out and consequently another unstated upside. 

Generation Portfolio 
(annual $)

Annual ($)
Present Value             

(30 years at 
i=3.0%,quarterly 

compounded) ($)

Expected Market 
Transaction Value  

($, 40% of PV)

Highest Result (2018) $1,193,113 $38,625,000 $15,450,000

Expected Result (2018) $776,580 $25,140,000 $10,056,000

Lowest Result (2021) $189,463 $5,840,000 $2,336,000

 NYSERDA ANNOUNCEMENT, August 5, 2021:  Gov. Cuomo Announces Second Competitive Tier 2 Solicitations to 19

Retain NY’s Existing Renewable Resources - “Through its second Competitive Tier 2 solicitation, the New York State Energy Research and 
Development Authority is seeking proposals to procure Tier 2 eligible RECs from existing privately-owned hydropower and land-based wind generators in 
New York State that entered commercial operation prior to January 1, 2015. NYSERDA's procurement approach will increase the amount of locally-
produced renewable energy under contract with New York State, while still allowing Community Choice Aggregations to continue to voluntarily negotiate 
the best price and terms on energy supply, products, and services for their customers. 
NYSERDA will evaluate and select the competitive proposals based on the lowest price received. Proposals are due on September 9, 2021, by 3:00 p.m. 
Interested proposers can apply here. NYSERDA expects to announce the awards in October 2021.”
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Energy will use the hourly LBMP, averaged by month purchased from the NYISO.  
The source of the data by years (2015, 2018 and 2021), will be the average hourly 
LBMP by month, which is extracted from the NYISO web site.  20

Energy, since there are 8,760 hourly prices in a year, will be evaluated by the 
normal distribution methodology and calculating a range in a confidence level.    21

This requires the calculation of the averaged monthly LBMP (“μ”), a standard 
deviation by month (“σ”), and, the calculus of number of standard deviations that 
60% encompasses (“Z” estimator factor).  We decided that a range of evaluation 
would be a 60% confidence level based upon the actual data. In simple terms, this 
will give you a 60% confidence high level price, a 60% low level price and an 
average or expected price. Energy as calculated shall be used as a generation 
energy valuation and a Community Choice Aggregation energy cost.  It should be 22

noted that a cost to sell has been included in the energy cost over a range of costs 
from 1 mills/kWh ($0.001/kWh) to $0.003/kWh.  These costs shall be a part of the 
city’s negotiations. 

Capacity is based upon an annual auction, summer and winter.  As such there will 
not be more than 31 points of information so we will use the annual summer and 
winter capacity extracted from the NYISO site, by Mohawk Valley Zone (NYCA).  It 23

should be noted that a cost to sell includes a 2% cost of total value.  The energy 
and capacity costs are on the high side of what AMBER Energy US Inc. currently 
has negotiated in other ISOs. 

CAPACITY VALUES USED ($/kW-year)


YEAR SUMMER ($/kW-year) WINTER ($/kW-year)

2021 $49.08 $1.20

2018 $21.00 $4.38

2015 $42.00 $34.80

 https://www.nyiso.com/custom-reports?report=ham_lbmp_zonal (look up the MHK VAL zone)20

 Text “Statistical Methods” Pfaffenberger and Patterson, 1981, Chapter 9.421

 Energy Values are listed in APPENDIX I - attached 22

 http://icap.nyiso.com/ucap/public/auc_view_strip_selection.do, NYCA (in which the Mohawk Valley, Zone E is included.23
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APPENDIX II - NET REVENUE GENERATION & SUPPLY displays the total net capacity and 
energy revenue results for generation over the three years that we are using.  We selected 
the highest, lowest and expected (average) cases of scores of permutations of various 
factors that incorporated energy price variances, a range of cost of sales of products, 
and a range of river flows. 

By selling only the products from the generator, specifically only energy and capacity, 
there is a range of value between $180,500 to $1,193,000 per year with an expected 
(average) value of $776,500.  We did not include Spinning Reserve and RECs which are 
in the midst of further review but that may add an additional $660,000 per annum.  24

YEAR GENERATION ($) SUPPLY ($) GEN & SUPPLY ($)

2021 High $618,366 $2,505,154 $3,123,520

High Average $413,374 $1,675,405 $2,088,779

Low $180,463 $760,882 $941,345

2018 High $1,193,113 $2,703,704 $3,896,816

High Average $776,580 $1,682,451 $2,459,031

Low $308,625 $576,425 $885,050

2015 High $1,107,955 $2,811,940 $3,919,895

High Average $715,617 $1,811,902 $2,527,519

Low $277,549 $727,111 $1,004,660

 RECs as a Tier 2 item could add about $1/MWh or between $23,100 to $14,000 per annum.  Spinning Reserve may be 24

used 10% of 8,760 yearly hours at $750/MWh which is about $660,000 per annum.
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SELL RESIDENTIAL MARKET ONLY 
The valuation of the “residential” market actually has two components: 1.) opted-in 
residential supply and 2.) municipal, high volume usage.  All of the supply shall be 
obtained under NYSERDA’s Community Choice Aggregation at LBMP which is an hourly 
supply purchase which provides low costs compared to a fixed, forward price.  The 
reason that an hourly index has a lower price than a fixed forward price is that an hourly 
index has no risks embedded in its price.  A fixed price needs to incorporate weather, 
volume, fuel costs, interest rates, energy supply, energy demand and many other 
unknown risks going forward, hence the cost disparity. 

Upon buying at an hourly index (LBMP), the city will charge at a discount to National 
Grid’s applicable tariff.  We used a 10% discount of the energy rate from the current 
residential tariff for the residential customers and 10% discount of the large volume 
business tariff for the municipal high volume accounts.  This gives all consumers a 
beneficial discount and, at the same time, brings in revenue for the city.  This is a win-win 
proposition.  The 10% discount can be modified higher or lower as the city wishes but will 
have an impact of the revenue created for the city. 

The energy calculation will be the same as was used in calculating the generator’s energy 
value.  It should be noted that a cost to purchase has been included in the energy cost 
over a range of costs from 1 mills/kWh ($0.001/kWh) to $0.003/kWh.  These costs shall be 
a part of the city’s negotiations. 

Energy will use the hourly LBMP, averaged by month.  The source of the data by 
years (2015, 2018 and 2021), will be the average hourly LBMP by month, which is 
extracted from the NYISO web site.  25

Energy, since there are 8,760 hourly prices in a year, will be evaluated by the 
normal distribution methodology and calculating a range in a confidence level.    26

This requires the calculation of the averaged monthly LBMP (“μ”), a standard 
deviation by month (“σ”), and, the calculus of number of standard deviations that 
60% encompasses (“Z” estimator factor).  We decided that a range of evaluation 
would be a 60% confidence level based upon the actual data. In simple terms, this 
will give you a 60% confidence high level price, a 60% low level price and an 

 https://www.nyiso.com/custom-reports?report=ham_lbmp_zonal (look up the MHK VAL zone)25

 Text “Statistical Methods” Pfaffenberger and Patterson, 1981, Chapter 9.426
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average or expected price. Energy as calculated shall be used as a Community 
Choice Aggregation energy cost.  27

APPENDIX II - NET REVENUE GENERATION& SUPPLY displays the total net energy 
revenue results for supply over the three years that we are using.  We selected the 
highest, lowest and expected (average) cases that incorporated energy price variances, a 
range of costs of purchase of energy, and current, fixed tariff costs. 

By buying energy at LBMP and then reselling it to residential and municipal high volume 
customers at a discount to tariff energy costs, there is a range of value to the city’s 
revenue of  between $576,400 to $2,812,000 per year with an expected (average) 
value of $1,812,000.   

WHOLESALE MARKET GENERATION PRODUCTS AND 
RESIDENTIAL MARKET SALES 
Another option is to sell products from the generator to the NYISO and simultaneously buy 
required energy from the NYISO under the auspices of the Community Choice Aggregation 
and sell it to “residential” customers at a discount to the National Grid tariff.  This provides two 
revenue streams for the city, hydro generation products and sales of “residential” supply.   The 
calculus used is the same as under SELL WHOLESALE MARKET GENERATION PRODUCTS ONLY 
and SELL RESIDENTIAL MARKET ONLY. 
The combined results are the addition of “GENERATION ($)” and “SUPPLY ($)” results as 
displayed in APPENDIX II - NET REVENUE GENERATION & SUPPLY. 

By buying energy at LBMP and then reselling it to residential and municipal high volume 
customers at a discount to tariff energy costs, PLUS selling the products of the hydro 
generator to the NYISO, there is a range of combined value to the city’s revenue of  
between $885,100 and $3,920,000 per year with an expected (average) value of 
$2,528,000.  We did not include Spinning Reserve and RECs in the GENERATION 
valuation which are in the midst of further review but that may add an additional 
$660,000 per annum.  28

 Energy Values are listed in APPENDIX I - attached 27

 RECs as a Tier 2 item could add about $1/MWh or between $23,100 to $14,000 per annum.  Spinning Reserve may be 28

used 10% of 8,760 yearly hours at $750/MWh which is about $660,000 per annum.
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ELECTRIC COOPERATIVE 
The opportunity for the city to become a cooperative cannot be completed due to New 
York state laws.  This was not evaluated. 

ELECTRIC MUNICIPAL UTILITY 
The opportunity for the city to become a municipal utility could provide the city the 
benefits of: directly buying and selling generation-related products from the NYISO;  
initializing and retiring RECs through NYSERDA’s GATS system; have certain tax reduction 
benefits; and, on national average, has a 6.9″% lower cost than Independently Owned 
Utilities not to mention local control, local transparency and local business benefits.  29

However, to do these things:  

• Watertown would need to become a NYISO member (a $25,000 annual cost plus 
also have credit reserves to cover the value of energy, capacity and ancillary value 
to be transacted);  

• Dedicate energy personnel (increase the Watertown staffing by an estimated 8 
people).  Assuming a personnel cost 0f $400,000 per annum; 

• Legal fees to create a cooperative could be in the $100,000 range; and, 

• create and manage the Customer Choice Aggregation (CCA) system and process. 

In context of a municipal utility which would buy energy at LBMP and then resell it to 
residential and municipal high volume customers at a discount to tariff energy costs, 
PLUS sell the products of the hydro generator to the NYISO, there is a range of combined 
value to the city’s revenue of  between $460,100 to  $3,495,500 per year with an 
expected (average) value of $2,103,000.  This includes the cost of new personnel and 
NYISO membership and the cost of the annual membership meeting.  We did not include 
Spinning Reserve and RECs in the GENERATION valuation which are in the midst of 
further review but that may add an additional $660,000 per annum.  There also is an 
initial legal fee of about $100,000 in order to create the municipal utility.  

 www.publicpower.org “Benefits of Public Power”29
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Post note from the author: 
A special thank you to Jim Mills, City Comptroller, whose enthusiasm, review, 
insight and calculations were invaluable in the making and directing of this 
report.  A sincere thank you! 

Skip
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