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Overview 

 We are submitting this Report to Tennessee Gas Pipeline Company, LLC in response to 

certain questions and requests presented by the Commission in its Order – Phase 1 dated 

November 13, 2014 in Docket No. 2014-00071.  This Report is based upon and should be read 

in conjunction with our direct testimony filed in that case on July 11, 2014.1  Specifically, this 

Report (a) updates our model to estimate the economic value of incremental natural gas pipeline 

capacity into New England, (b) examines the differences in pipeline proposals with respect to 

their respective points of receipt of natural gas and explains why this is an important 

consideration for the Commission, (c) clarifies the concept of a “hedge value” and proposes a 

methodology for the Commission to use to assess the resale value of firm pipeline capacity it 

acquires through an ECRC and (d) provides a decision making criterion that is grounded in 

economic theory for the Commission to employ in evaluating whether to enter into an ECRC. 

 

Model Updates 

We have updated our model to estimate the economic value of incremental natural gas 

pipeline capacity into New England to reflect changes in electric, natural gas, LNG and oil 

market conditions in New England that have occurred since early summer.2  The specific 

updates are: 

1. We have reduced the north-to-south flows on the Maritime & Northeast Pipeline out of 

Canada to zero.  This is consistent with the estimated production volumes from Deep 

                                                 
1 “Direct Testimony and Exhibits,” Richard Silkman and Mark Isaacson, July 11, 2014, filed in Docket No. 2014-
00071. 
 
2 Our original results were presented in Figure 7 on page 26 of our direct testimony in this case, dated July 11, 
2014. 
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Panuke and Sable Island relative to combined New Brunswick and Nova Scotia natural 

gas demands.3 

2. We have increased pipeline capacity into New England by 0.40 bcf/d to reflect the 

increased certainty that Spectra’s AIM project and Tennessee’s Connecticut expansion 

project will come on-line over the next two years.4 

3. We have increased peak day LDC natural gas demands from 4.2 bcf/d to 4.5 bcf/d to 

account for new or expanded natural gas loads in the region. 

4. We have reduced the prices of non-pipeline natural gas fuels to reflect recent changes in 

energy markets5 as follows: 

a. Oil - $22/mmbtu to $17/mmbtu 

b. LNG - $18/mmbtu to $14/mmbtu 

c. Propane - $19/mmbtu to $16/mmbtu 

We have made no further adjustments for potential coal and/or oil generating unit 

shutdowns or delistings in New England nor for any increased renewable generating capacity, 

including, for example, new purchases from Canada.  We have also made no further 

adjustments for weather variations or load growth, as we believe the 2013 calendar year 

represents a reasonable representation of expected future weather and electric load conditions in 

New England. 

                                                 
3 This flow figure does not include any flows of LNG from the Canaport facility in Saint John. 
  
4 We note that the analysis in our direct testimony effectively included 0.35 bcf/d of this incremental capacity, so 
the actual incremental capacity in this update is only 0.05 bcf/d. 
 
5 We have made this adjustment to be conservative in our estimates of the economic benefits to Maine of 
additional pipeline capacity and to rebut the argument that the recent fall in oil prices has eliminated any need for 
additional pipeline capacity into News England.  Since it will take 2-4 years to develop new pipeline capacity, the 
relevant fuel prices are those that will exist in 2017 and beyond.  As of 12/4/2014, Bloomberg was reporting 
NYMEX and ICE forward crude oil contracts for 2017 and 2018 just above $90/barrel.  We are unaware of any 
market-based price indexes for forward LNG contracts other than those that are oil-based. 
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The net effect of these changes on the economic value of incremental pipeline capacity 

into New England is relatively minor as they tend, in the aggregate, to offset each other.  We 

present the results of the model in Figure 1. 

 With a baseline of 3.136 bcf/d of pipeline capacity into New England, total annual 

energy costs for electricity are just below $7.7 billion, since LNG will be required to meet 

natural gas demands for just over 2,100 hours a year.  In this base case, the average annual load 

weighted energy clearing price is estimated to be $60.38/MWh.   

An incremental 200 mmcf/d of natural gas pipeline capacity into the region reduces the 

number of hours when LNG is called upon by 400 hours.  This lowers the load weighted 

average energy clearing price to $56.55, resulting in total annual savings of just less than $500 

million to electric ratepayers across New England.  Further pipeline capacity increases result in 

additional incremental savings, although at a decreasing rate, until at 2.4 bcf/d of incremental 

pipeline capacity, there are only about 50 hours where LNG or a higher priced fuel is setting the 

clearing price, and total savings to New England’s electric ratepayers are $3 billion a year.6  

 

  

                                                 
6 As with our direct testimony, we have not attempted to estimate the value of additional pipeline capacity to 
natural gas LDC customers or industrial process loads.  This value will depend upon the amount of existing firm 
capacity holdings the LDCs and industrial customers hold and the contractual terms of such holdings. 
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Figure 1 Summary – Economic Value 
  

 
 
 
 
  

Pipeline 
Capacity

Pipeline Capacity bcf/d LNG Propane Oil

Base Case 3,136 2113 374 296
+ 0.2 bcf/d Capacity 3,336 1723 267 217
+ 0.4 bcf/d Capacity 3,536 1316 198 158
+ 0.6 bcf/d Capacity 3,736 993 144 120
+ 0.8 bcf/d Capacity 3,936 750 104 78
+ 1.0 bcf/d Capacity 4,136 550 71 56
+ 1.2 bcf/d Capacity 4,336 391 53 46
+ 1.4 bcf/d Capacity 4,536 288 41 35
+ 1.6 bcf/d Capacity 4,736 206 34 28
+ 1.8 bcf/d Capacity 4,936 152 27 22
+ 2.0 bcf/d Capacity 5,136 111 17 12
+ 2.2 bcf/d Capacity 5,336 74 11 9
+ 2.4 bcf/d Capacity 5,536 54 7 6

Annual Energy 
Costs

Incremental 
Savings

Cumulative 
Savings

Load Weighted 
Avg. Energy Price

Pipeline Capacity ($) ($) ($) ($/MWh)

Base Case $7,683,828,621 $60.38

+ 0.2 bcf/d Capacity $7,196,238,670 $487,589,951 $487,589,951 $56.55

+ 0.4 bcf/d Capacity $6,662,968,905 $533,269,765 $1,020,859,716 $52.36

+ 0.6 bcf/d Capacity $6,215,782,492 $447,186,412 $1,468,046,128 $48.84

+ 0.8 bcf/d Capacity $5,862,015,565 $353,766,927 $1,821,813,055 $46.06

+ 1.0 bcf/d Capacity $5,556,608,801 $305,406,764 $2,127,219,819 $43.66

+ 1.2 bcf/d Capacity $5,302,503,435 $254,105,366 $2,381,325,185 $41.67

+ 1.4 bcf/d Capacity $5,129,825,208 $172,678,227 $2,554,003,412 $40.31

+ 1.6 bcf/d Capacity $4,986,336,567 $143,488,641 $2,697,492,053 $39.18

+ 1.8 bcf/d Capacity $4,887,791,007 $98,545,560 $2,796,037,613 $38.41

+ 2.0 bcf/d Capacity $4,809,857,588 $77,933,420 $2,873,971,033 $37.80

+ 2.2 bcf/d Capacity $4,737,106,541 $72,751,047 $2,946,722,080 $37.22

+ 2.4 bcf/d Capacity $4,696,129,285 $40,977,255 $2,987,699,335 $36.90

Summary - Economic Value of Incremental Natural Gas Pipeline 

Hours of Generation by Fuel Type

Capacity to New England Electric Consumers
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Pipeline Point of Receipt 

Our testimony in this case and the updated analysis presented in the first section of this 

Report calculate the value of incremental capacity relative to a point of receipt of natural gas in 

New York and priced at the TETCO M3 liquidity point.  For purposes of these analyses, we 

have assumed an annual average price for natural gas of $5.00 per mmbtu at this liquidity point.  

This represents a NYMEX price of $4.25 and a TETCO M3 basis differential of $0.75.7  This 

assumption is appropriate for any new pipelines, pipeline expansions or pipeline upgrades that 

receive natural gas upstream of New England at a point governed by the TETCO M3 price.  We 

understand that this applies, for example, to Spectra’s AIM project and the other expansion 

scenarios discussed by Spectra. 

It does not apply, however, to new pipelines or pipeline expansions or upgrades that 

receive natural gas upstream at points outside the TETCO M3 region.  These would include the 

PNGTS Continent-to-Coast expansion (C2C) and the Kinder Morgan Northeast Direct (NED) 

projects.8 

This is an important issue that needs to be carefully considered by the Commission and 

factored into its evaluation of each pipeline proposal it receives.  This is because the pricing at 

various liquidity points in the northeast that may represent a point of receipt under one or more 

of the potential pipeline proposals can be very different.  Figure 2 shows the average spot 

market price of natural gas ($/mmbtu) at the various liquidity points over the past year from 

                                                 
7 The reader will note from Figure 2 that these assumptions are just below market conditions that have prevailed 
over the past 12 months. 
  
8 It also includes the Tennessee CT expansion, which has as its effective point of origination, receipt of natural gas 
at Wright, NY. 
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December 1, 2013 through November 30, 2014.9  These values are prices for natural gas 

received at each of these liquidity points. 

 

Figure 2 Average Spot Price for Natural Gas at Various Liquidity Points in the 
Northeast for the last 12 Months ($/mmbtu) 

 
Liquidity Point Symbol Average Price per mmbtu 

from 12/1/13 – 11/30/14 
   
Henry Hub – NYMEX NGUSHHUB $4.397 
   
TGP Z4 Marcellus NGNETE4M $2.571 
Millenium EP NGCEMLNE $3.257 
TETCO M3 NGCGNYNY $5.277 
DAWN NGCAPARK $6.210 
Transco Z6 (NY) NGNETRNZ $6.421 
   

 
 

Since what matters to Maine customers and indeed all natural gas and electricity ratepayers 

throughout New England is the delivered price of natural gas, it is critical that the Commission 

evaluate the delivered price of natural gas that can be expected from each of the pipeline 

proposals it receives.  To illustrate the significance of this, we have developed three generic 

scenarios that we believe to be reasonably representative of proposals from Kinder Morgan 

(NED), PNGTS (C2C) and Spectra with respect to an estimated price of natural gas at the point 

of receipt and point of delivery for each of the proposals. 

 Kinder Morgan (NED) – assuming the point of receipt is Wright, NY, the price of 

natural gas at this receipt point will be equal to the TGP Z4 Marcellus price of 

$2.571/mmbtu plus the tariff rate on NED from the Marcellus Region to Wright, NY, 

                                                 
9 These values represent the simple averages, assuming a constant volume each day.  Since the price differentials 
tend to be higher during periods of higher gas demand, we would expect that load weighted differentials would be 
somewhat higher than those shown.  The source of this information is Bloomberg. 
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which we assume to be $0.75/mmbtu and the price at the point of delivery will be the 

price at the point of receipt plus the rate proposed to the Commission for delivery on 

NED to Dracut. 

 PNGTS (C2C) – assuming the point of receipt is the intersection of PNGTS with the 

TransCanada Pipeline (TCPL) in Quebec, the price of natural gas at this receipt point 

will be equal to the Dawn price of $6.210 plus the tariff rate on TCPL to PNGTS, and 

the price at the point of delivery will be the price at the point of receipt plus the rate 

proposed to the Commission for delivery to Maritimes and Northeast.  Alternatively, the 

PNGTS has indicated it can backhaul natural gas from the Marcellus region using the 

Constitution Pipeline to the Iroquois Pipeline into Canada and then to the TCPL 

Pipeline to PNGTS.  In this case, the price of natural gas at the receipt point will be the 

Marcellus price of $2.571 plus the tariffs on Constitution, Iroquois and TCPL, which we 

estimate to be $0.75, $0.22 and $0.43, respectively, ($1.40 in total) and the price at the 

point of delivery will be this price at the point of receipt plus the rate proposed to the 

Commission for delivery to Maine.10 

 Spectra – assuming the point of receipt is the TETCO M3 liquidity point, the price of 

natural gas at this receipt point will be equal to the TETCO M3 price of $5.277 per 

mmbtu and the price at the point of delivery will be the price at the point of receipt plus 

the rate proposed to the Commission for delivery to Dracut. 

These prices are summarized in Figure 3 in tabular form.   Figure 3 illustrates the significant 

advantage the Kinder Morgan’s pipeline proposal offers through its extension back to the 

                                                 
10 The source for these tariff prices for Iroquois and TCPL are from PNGTS Update, Maine Natural Gas 
Conference, October 9, 2014.  We have assumed the price from Marcellus to Wright is equivalent for both the 
NED and PNGTS pipeline proposals at $0.75/mmbtu. 
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Marcellus region and its ability to provide relatively inexpensive natural gas at the point of 

receipt in Wright, NY.  Assuming that the values for “x” and “z” in Figure 3 are similar, the 

Kinder Morgan pipeline proposal provides an additional $1.70/mmbtu in value relative to the 

Spectra option for delivery to Dracut.  Further, since the Kinder Morgan pipeline proposal does 

not have to backhaul gas through Canada, it may provide a lower cost source of access to 

Marcellus gas than the PNGTS pipeline proposal, depending on the value of “x” and what 

finally happens with tariffs on TCPL after the upgrades to that system.  

 
Figure 3 Price at Point of Delivery for Various Generic Pipeline Proposals 
 

 Kinder 
Morgan 
(NED) 

PNGTS      
(C2C) 

(DAWN) 

PNGTS 
(C2C) 

(Marcellus) 

Spectra 

     
Price at Upstream 
Liquidity Point if 
Upstream of Point of 
Receipt 

 
$2.571 

 
$6.210 

 
$2.571 

 
N/A 

Tariff to Point of 
Receipt 

$0.75 (1) $0.89 (2) $1.40 (3) N/A 

Price at Point of 
Receipt 

$3.321 $6.860 $3.971 $5.277 

Tariff to Point of 
Delivery 

“x” $0.60 (4) $0.60 (4) “z” 

Price at Point of 
Delivery $3.321 + “x” $7.460 

 
$4.571 $5.277 + “z” 

 
Notes to Figure 3: 
 (1) CES does not know what specific tariff that Kinder Morgan plans to offer shippers to move gas 

from the Marcellus region to Wright, NY on its NED.  CES is using the $0.75/mmbtu for 
illustration purposes. 

 (2) PNGTS Update, Maine Natural Gas Conference, October 9, 2014. 
 (3) This is the sum of the Constitution, Iroquois and TGP tariffs. 
 (4) PNGTS Update, NGA Market Forum, May 1, 2014. 
 “x” This is the rate proposed by Kinder Morgan to the Maine Commission.  CES is not aware of 

what this rate is and is using “x” for illustrative purposes. 
 “z” This is the rate proposed by Spectra to the Maine Commission.  CES is not aware of what this 

rate is and is using “z” for illustrative purposes. 
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The above figures and calculations represent conditions as they existed over the past 12 

months.  Since this past winter was an especially cold one in the upper Midwest, the pricing at 

Dawn is higher than we would expect it to be going forward.  Accordingly, the cost 

disadvantage shown for the PNGTS Dawn option is likely to be less severe going forward as 

the Dawn price converges to the Henry Hub price.11  Also, in the future, we can expect to see 

additional pipelines being built to move Marcellus gas to the south and west.  This will increase 

the price in Marcellus, reducing the difference between it and the price at Henry Hub, all other 

things being equal.12  Similarly, if there are additional pipelines constructed to move gas from 

Marcellus into the New York (TETCO M3) market, the TETCO M3 price will fall, which will 

reduce the delivered price of the Spectra pipeline proposal.  Over time these factors will tend to 

reduce, though not eliminate, the point of receipt price differentials between the Kinder Morgan 

pipeline proposal (the price at Wright), the PNGTS pipeline proposal (the price at TCPL) and 

the Spectra pipeline proposal(s) (the price at TETCO M3).  We thus expect the Linder Morgan 

pipeline project to offer a price advantage over the next 15 to 20 years.    

Assuming the capacity of the Kinder Morgan proposed pipeline is less than 1 bcf/d, 

throughput on the Kinder Morgan proposed pipeline will be less than the combined electric and 

non-electric market demand for natural gas in New England on most days of the year.13  As a 

result, pipeline flows on this line will not represent marginal flows into the New England 

                                                 
11 The 12 month average price at Dawn was heavily influenced by very high prices during the last week of 
February and first week of March.  If these two weeks are eliminated, the annual average price falls to 
$5.30/mmbtu. 
 
12 However, it is not likely that “all other things will be equal,” as increased pipeline availability is likely to 
increase drilling and production at Marcellus. 
 
13 If we assume that all of this gas is used for electric generation and none for either space heat or industrial 
processes, at an average heart rate of 8,500 btu/kWh, this flow represents approximately 120,000 MWhs a day.  
This is approximately 33% of the average daily MWh load in New England. 
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market, and these flows will not set clearing prices in that market.14  Therefore, the delivered 

cost advantage of the Kinder Morgan proposed pipeline relative to other routes will redound to 

the benefit of the holder(s) of firm capacity on that pipeline, while the gas price reduction in the 

market will be equal to that for other routes.   

As we discuss further in the next section, if Maine holds firm capacity on this or any 

pipeline that represents a relatively small percent of the daily natural gas flows into New 

England and that pipeline has a delivered cost advantage relative to other pipelines, Maine 

should be able to capture this delivered cost advantage. 

 

Hedge Value 
 

There has been considerable confusion in this case regarding the concept of “hedge 

value” and how the so-called hedge value of a pipeline option should be calculated.  We believe 

that much of this confusion derives from the use of the term “hedge value.”   

A fundamental characteristic of a hedge is that it has no economic value at the time of 

its purchase – the price of the hedge will reflect the value today of the expected future value of 

a product, commodity or service when it is used.  Thus, one may enter into a future contract for 

natural gas today, for example a one-year strip at Henry Hub, and the price of that contract will 

be equal to what the market expects the value of that contract to be in the future when it is 

exercised.15   

What a hedge does provide is insurance against the risk that actual prices in the future 

will be significantly different from what those future prices are expected to be today.  Changes 

                                                 
14 It is useful to think of this delivered cost advantage as an “economic rent” that flows to the holder of the firm 
capacity.  The economic rent exists because the tariffed price for such capacity is based on costs and not economic 
value. 
 
15 Throughout this discussion, we assume that there are no transaction costs associated with the purchase of a 
hedge. 
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in market conditions between the time a hedge is purchased and when it is exercised will be 

incorporated in the value of the hedge over this period, as the price of the hedge conforms to 

changing expectations about future prices at the time the hedge is exercised.  Expectations that 

market conditions will push future prices higher will turn the value of the hedge positive; while 

expectations that market conditions will push future prices lower will turn the value of the 

hedge negative.  Of course, if there are no changes in the market or if any changes in the market 

offset each other, the economic value of the hedge will remain equal to zero. 

A natural gas pipeline is not a hedge as this term is generally used in economic and 

financial theory and practice.  Rather, it is an investment that costs money to build and will 

yield an anticipated return over its useful life.  A pipeline provides no certainty against changes 

in the actual prices of natural gas compared, for example, to what the market today has 

determined to be the expected future prices of natural gas.  Instead, what a pipeline does is 

change the physical point at which natural gas is received for delivery to one or more end-use 

customers.  Accordingly, the better term to describe the product or service a pipeline provides 

is, to borrow a term of art from the electricity market, a “firm transmission right” or “FTR.”  A 

holder of firm capacity in a natural gas pipeline is entitled to purchase natural gas in the market 

at the origination of the pipeline for delivery to such holder for use in the market at the 

termination point of the pipeline (or at any intervening point along the pipeline’s route.)16 

Critically, however, the opportunity to resell (through capacity release) this right into the 

market creates a stream of revenues that can be used to benefit Maine ratepayers that is in 

addition to the savings from reduced electricity prices resulting from a decrease in the basis 

differential.   

                                                 
16 To continue the reference to the electricity market, a pipeline is very similar to a DC transmission line that is 
capable of transmitting electricity from its point of origin to its point on termination. 
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Understanding a natural gas pipeline as an FTR helps emphasize a few very important 

points: 

1. The value of firm pipeline capacity derives from different market conditions at the 

origination and termination of the pipeline and not from changes in either market in 

the future relative to expectations today about those future market conditions; that is, 

a pipeline’s economic value derives from spatial and not temporal conditions in 

markets. 

2. A pipeline, in and of itself, acts to reduce differences in market conditions across 

space.  Assuming all other factors impacting market prices do not change, a pipeline 

will result in price increases in the originating market and prices decreases in the 

terminating market, as the “excess” supply in the originating market is transferred 

through the pipeline to the termination market where there is “insufficient” supply.17   

3. A purchaser that holds firm pipeline capacity is able to move its point of receipt of 

natural gas from its point of end-use (e.g., a specific factory, office building or 

collections of residences) to the point of origination of the pipeline, which is 

upstream of the point of end use, and therefore closer to the source of natural gas.  

 

Thus far, the discussion has viewed the pipeline from the perspective of the user of that 

natural gas.  It is important to note, however, that a pipeline can also provide FTRs to a source 

of natural gas, e.g., a natural gas well or storage facility, at the origination of the pipeline.  A 

natural gas well owner may hold firm capacity on a gas pipeline that entitles it to sell its natural 

gas into the market at the termination of the pipeline.  This is stated in point number 4 below: 

                                                 
17 An economist would say that a pipeline, by moving natural gas from the market at its origin to the market at its 
termination, shifts the supply curve at its origin to the left and the supply curve at its termination to the right. 
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4. Where the holder of firm pipeline capacity is a supplier of natural gas, it is able to 

move its point of delivery of natural gas from its source to the point of termination 

of the pipeline, which is downstream of the point of its source. 

 

Whether the holder of firm pipeline capacity is the end-user or the source of gas, the 

economic consequences are the same.  The pipeline eliminates the geographic distances 

between the sources of the gas at the pipeline’s point of origin and the end-users of the gas at 

the pipeline’s point of termination.   

We now turn our attention to developing a framework for estimating the economic value 

of a specific holding of firm capacity on a pipeline.  To do this, we focus on a firm pipeline 

capacity block of 200 mmcf/d on a pipeline that originates in the TETCO M3 (New York State) 

market and terminates in the AGT/TZ-6 market (New England).  We choose these points to 

align with the results of our modeling and analysis presented in our direct testimony in the first 

section of this Report.  We further assume for illustration purposes that the 200 mmcf/d block 

of firm pipeline capacity is the only additional natural gas pipeline capacity into New England.  

Finally, if we assume an average heat rate of 8,500 btu/kWh in a natural gas fired generator18 

and an annual capacity factor of 100% for that generator(s).19  Based on these assumptions, the 

200 mmcf/d flow is equivalent to 73 million mmbtu/year of natural gas (at a heat content of 

1,000 btu/cubic foot of natural gas) that will generate 8.6 million MWhs of generation and 

support roughly 1,000 MW of generation capacity. 

                                                 
18 This is approximately the load weighted average heat rate in New England. 
 
19 This assumes that if the natural gas is not used by any one specific generator, it will be used by another 
generator. 
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Figure 1 estimates the savings to New England electric ratepayers from the first 200 

mmcf/d of incremental pipeline capacity to be $488 million a year.  This occurs as a result of a 

fall in the average annual energy price from $60.38 to $56.55 per MWh resulting from the 

increase in supply of pipeline natural gas into the New England market.20  Since Maine electric 

ratepayers represent approximately 8.5% of the total energy use in New England, the savings to 

Maine electric ratepayers is roughly $41.5 million.  The $488 million and $41.5 million 

represent the annual value to all New England and to just Maine electric ratepayers, 

respectively, of a 200 mmcf/d firm pipeline capacity entitlement on a pipeline that originates in 

the TETCO M3 region and terminates in the AGT/TZ-6 region, assuming this is the only 

incremental capacity available.  These annual values can be compared to the costs of the 

capacity to determine whether or not Maine (and indeed the rest of the New England states) 

should secure through a long-term firm pipeline capacity contract the additional 200 mmcf/d. 

The market value of this firm pipeline capacity to any generator or group of generators, 

however, is much lower.  To see this, we ask what the 1,000 MW natural gas-fired generator(s) 

noted above would be willing to pay for this firm capacity or FTR.  The ability of this 

generator(s) to take delivery of its gas supply in the TETCO M3 region means that it is able to 

generate electricity for $36.90/MWh21 (the generator purchases gas at the TETCO M3 price and 

converts it at the same heat rate of 8500 btu/kWh)22, which it can then sell into the New 

England market for $56.55/MWh.  Since the generator is able to generate 8.6 million 

                                                 
20 The actual savings that result are sensitive to the cost of liquid fuels that must substitute for natural gas during 
those hours when the pipeline capacity into the region is constrained.  
 
21 We note that in a static environment the new capacity will also increase gas price at the source.  We ignore these 
impacts here because they are likely to be small and will be offset at least in part by additional gas wells brought 
on stream to meet increased demand – production is not actually static. 
 
22 We use the figure from the last row of Figure 7 of the CES analysis as an approximation of the condition under 
which there is no longer any basis differential between TETCO M3 and AGT/TZ6 pricing. 
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MWhs/year, the value of the firm capacity or FTR to generators is equal to just under $170 

million per year.23  This is the amount that natural gas-fired generator(s) would be willing to 

pay for the 200 mmcf/d of firm pipeline capacity, assuming this was all of the incremental 

capacity developed.  This is considerably less than the total value of $488 million to all New 

England electric ratepayers.  Since no individual generator or set of generators is able to capture 

the gains resulting from the impact additional natural gas pipeline firm capacity has on energy 

clearing prices, the value of such capacity to ratepayers will always be greater than the value to 

any individual generator. 24 

Now, let’s assume for purely hypothetical purposes that this additional pipeline capacity 

costs $200 million a year.  Ignoring any limitations imposed by the ECRC statute for purposes 

of this illustration, if Maine were to purchase this incremental capacity and then resell it 

(through capacity release) into the secondary market to one or more electricity generators, the 

Commission would in effect be paying $200 million for something that has a market value of 

$170 million – a difference of $30 million.  It would recover this $30 million from Maine 

electric ratepayers.  While these electric ratepayers would face a $30 million surcharge, their 

electric bills would fall by $41.5 million, leaving them $11.5 million better off.  

This analysis points out an important issue.  Should Maine elect to enter into an ECRC 

contract for firm pipeline capacity, the value of that firm capacity to one or more natural gas-

fired generators in the secondary market will be considerably lower than the value to all electric 

ratepayers that is used to evaluate the economic benefits of an ECRC in the first instance.  The 

                                                 
23 This is calculated as 8.6 million MWhs x (the generation cost difference of $56.55 – $36.90). 
 
24 There was some discussion in the case about having to adjust the benefits estimated by CES for potentially 
higher capacity costs to offset lost profits in the energy market.  We do not believe this is necessary, since the 
market clearing price for capacity is expected to be driven by natural gas-fired generation and since gas fired 
generator simply pass through gas prices, there should be no change in the profitability of these generators as a 
result of changes in gas prices and thus no need for additional capacity payments. 
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Commission must recognize this fact as it evaluates pipeline proposals from the various 

bidders. 

One additional footnote to this analysis should be added and that is that the market value 

of firm pipeline capacity on a pipeline proposal that provides a delivery cost advantage relative 

to a pipeline proposal that takes receipt of natural gas at TETCO M3 will be higher than what 

has been described above.  For example, using the figures in the prior section, if the price at the 

point of receipt for the Kinder Morgan proposed pipeline is $1.70/mmbtu less than the price at 

TETCO M3, a generator that holds firm capacity on that pipeline will be able to reduce its 

generation costs from the zero-basis price of $36.90/MWh to approximately $25/MWh.  This 

increases the value of the firm capacity to this or other generators from $172 million to $271 

million a year.  This is significantly higher, though still well below the $488 million value the 

additional pipeline capacity is worth to all New England ratepayers.  Accordingly, under an 

ECRC in the example above Maine would be paying $200 million for an investment that has a 

market value of $270 million in addition to the $41.5 million in electric savings Maine electric 

ratepayers receive each year. 

 
 

Decision Rule 

We now turn to the situation is which the incremental firm pipeline capacity under 

consideration by the Maine Commission is not the first purchase of incremental capacity, but a 

later purchase of such capacity, and is limited to 100 mmcf/d.  For ease of exposition and 

without limiting the generality, we look at the situation in which the Maine purchase of 100 

mmcf/d and is part of the 200 mmcf/d that represents the capacity incremental to an already 

contracted for 1.4 bcf/d; that is, the Maine 100 mmcf/d contributes to bringing total incremental 
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capacity from 1.4 bcf/d to 1.6 bcf/d.  CES has estimated the incremental savings to New 

England’s electric ratepayers associated with this 200 mmcf/d increase in pipeline capacity to 

be approximately $143 million a year, with Maine’s 8.5% equal to just under $12.2 million. 

Were the Commission to seek to maximize benefits to Maine, it would compare this 

incremental benefit to the marginal costs of developing the associated incremental capacity.  

Unfortunately, this comparison cannot and should not be performed, because firm 

pipeline capacity is not priced under FERC’s regulatory regime on a marginal cost basis.  

Rather, it is priced on the basis of average costs, reflecting total revenue requirements and total 

annual throughput.  This is a serious matter that cannot be overlooked by the Commission.  

While economic theory directs further investments in, or purchases of, incremental pipeline 

capacity to the point where the marginal benefits from such investments or purchases equal the 

marginal costs of such capacity, the FERC pricing regime renders such a decision rule 

inappropriate.  Instead, the Commission must look to some other metric, since it would make no 

sense to compare the marginal benefits of incremental pipeline capacity to the average costs of 

providing the full (and not the incremental) amount of pipeline capacity. 

Economic theory has developed a fix for the generic case in which the above decision 

rule results in either a worse or inappropriate outcome in the case where government distorts a 

price or cost.  This fix goes by the name of “The Theory of the Second Best.”  In brief, the fix 

directs the decision maker to take into account the distortion introduced by the government in 

such a way so as to yield a result that minimizes any further distortions created by the initial 

distortion.25   

                                                 
25 Interestingly, Ramsey Pricing and the so-called “inverse elasticity rule” is an example of the application of the 
Theory of Second Best.  The presence of a natural monopoly is the distortion to the market that prevents setting 
prices equal to marginal costs.  By applying the inverse elasticity rule, the resulting prices are those that minimize 
further distortions to levels of consumption of all of the utility’s ratepayers. 
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The initial distortion in this instance is the way in which FERC rules and regulations 

price pipeline capacity to reflect the average cost of such capacity and not the marginal costs of 

each incremental slice of such capacity.  If the decision maker were to compare average costs to 

marginal benefits, it may be led to significantly overinvest or underinvest in new pipeline 

capacity, depending on the relationship between both average and marginal benefits and costs.  

Accordingly, the “fix” in this case is to compare the average costs (FERC tariffed rates) to the 

average benefits provided by the pipeline capacity.  This fix ensures that the decision maker 

will never expand capacity to the point beyond which total net benefits turn negative. 

Applying this result to the case described above where the Maine purchase of 

incremental capacity contributes to increasing total new capacity to 1.6 bcf/d results in a total 

New England wide benefit of approximately $2.7 billion a year.  As shown in Figure 1, this 

total benefit is achieved through a reduction in the load weighted average energy price in New 

England falling from $60.38 to $39.18 per MWh.  Maine’s 8.5% share of this total benefit is 

just over $230 million a year. 

As in the discussion in the prior section, the market value of the 100 mmcf/d is much 

lower than the value of that capacity to all New England and Maine electric ratepayers.  By 

purchasing the 100 mmcf/d capacity from Maine, one or more natural gas-fired generators will 

be able to secure gas supply in the TETCO M3 market at an effective electricity generation cost 

of $36.90, but would be able to sell that power at only $39.18.  This differential results in a 

market value of only $10 million a year, well below the $2.7 billion and $229 million annual 

values of the full 1.6bcf/d capacity to all New England and Maine electric ratepayers, 

respectively. 

If the Commission applies its 5 to 10 year payback period requirement set forth in its 

Order in Phase 1 of this case, it should authorize an ECRC for 100 mmcf/d if the net cost of its 



 
 
   

CES	Report		 Page	20	

100 mmcf/d entitlement to firm capacity is less than $1.2 billion for the 5 year payback period 

or $2.4 billion for the 10 year payback period.26  For illustration purposes, if the per mmbtu 

tariff rate on a pipeline proposal is $1.50 for a 15 year period, the annual cost of this capacity 

will be $1.50 x 365 x 100,000 mmbtu/d = $54.75 million and the total cost over this 15 year 

term will be $821 million.  Assuming the ECRC is for pipeline capacity with an origination 

point in the TETCO M3 region, the market value of this entitlement through resale in the 

secondary market is approximately $10 million a year, resulting in a total annual benefit to 

Maine of $229 million plus $10 million = $239 million.27  This translates into a simple payback 

period of 3.4 years. 

If the ECRC is for pipeline capacity on the Kinder Morgan pipeline proposal with an 

origination in Wright, NY but with direct access to the Marcellus market upstream, the market 

value through resale in the secondary market of this entitlement is approximately $61 million a 

year.  This is more than the tariff rate.  However, as we noted earlier, the $1.70/mmbtu price 

advantage of the Kinder Morgan pipeline proposal will decline over time as new pipeline 

capacity is developed to move Marcellus gas to markets to the south and west of Pennsylvania.  

As this occurs, the market value of the ECRC will fall from the $61 million per year at current 

pricing levels, but we expect that market conditions will allow it to remain above the $10 

million a year level associated with any pipeline proposal with an origination point in the 

TETCO M3 region for quite some time. 

Finally, we have provided in Figure 4 the same calculations for each 200 mmcf/d 

tranche of additional pipeline capacity from 0.2 bcf/d to 2.4 bcf/d as described above, assuming 

                                                 
26 This is computed as ($229 million plus $10 million) x either 5 years or 10 years. 
 
27 We have treated the market value of the firm capacity entitlement as a benefit to Maine in this calculation and 
not as an offset to the cost.  This subjects the market value benefit to the same uncertainty assumed for the 
economic value benefit as reflected in the 5 to 10 year payback period criterion established by the Commission. 
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that Maine’s firm capacity entitlement is 100 mmcf/d and has an origination point in the 

TETCO M3 region.  Column [2] of Figure 3 shows that the economic value to Maine electric 

ratepayers of additional pipeline capacity increases as more capacity is added.  However, 

column [3] shows that the market value of Maine’s 100 mmcf/d firm capacity entitlement falls 

as the total amount of such capacity increases, reflecting the fact that the value of incremental 

pipeline capacity faces diminishing returns.  The net effect of these is shown in column [4].  

Given the total 20 year cost of the firm capacity entitlement of $1.095 billion (see column [5]), 

the simple payback period falls from 8.7 years to 4.3 years as the total amount of additional 

pipeline capacity increases.   

This model allows for sensitivity testing of key assumptions.  For example, if the 

pipeline tariff rate $1.00/mmbtu and not $1.50/mmbtu, the simple payback period falls from 4.6 

years to 3.1 years for the 1.6 bcf/d incremental capacity level.  Alternatively, a reduction in the 

pipeline commitment period from 20 years to 15 years results in the simple payback period 

from 4.6 years to 3.4 years.  Further, when these two changes are combined, i.e., a tariff of 

$1.00 and commitment of 15 years, the simple payback period falls to 2.3 years.       
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Figure 4 Simple Payback Periods for a Maine ECRC Assuming Increasing Amounts 
of Additional Pipeline Capacity into New England   

 

 

Market Value Total  Value Maine Cost

to Maine to Maine of Firm Capacity Simple

to New England to Maine of Entitlement of Entitlement Entitlement Payback

Pipeline Capacity ($million) ($million) ($mill ion) ($million) ($mill ion) Year

[1] [2] [3] [4] [5] [6]

(1) [1] x 8.5% (2) [2]+[3] (4) [5]/[4]

Base Case

+ 0.2 bcf/d Capacity $488 $41 $84 $126 $1,095 8.7

+ 0.4 bcf/d Capacity $1,021 $87 $66 $153 $1,095 7.1

+ 0.6 bcf/d Capacity $1,468 $125 $51 $176 $1,095 6.2

+ 0.8 bcf/d Capacity $1,822 $155 $39 $194 $1,095 5.6

+ 1.0 bcf/d Capacity $2,127 $181 $29 $210 $1,095 5.2

+ 1.2 bcf/d Capacity $2,381 $202 $20 $223 $1,095 4.9

+ 1.4 bcf/d Capacity $2,554 $217 $15 $232 $1,095 4.7

+ 1.6 bcf/d Capacity $2,697 $229 $10 $239 $1,095 4.6

+ 1.8 bcf/d Capacity $2,796 $238 $6 $244 $1,095 4.5

+ 2.0 bcf/d Capacity $2,874 $244 $4 $248 $1,095 4.4

+ 2.2 bcf/d Capacity $2,947 $250 $1 $252 $1,095 4.3

+ 2.4 bcf/d Capacity $2,988 $254 $0 $254 $1,095 4.3

Pipeline Tariff ‐ TETCO M3 to Dracut ($/mmbtu) $1.50

Maine Share of New England Electric Load 8.5%

Term of Firm Pipeline Commitment (years) 20

Notes:

(1) ‐ Source is  Figure 1

(2) ‐ 4.3 mill ion MWhs  x (Difference in Energy Clearing Price from Figure 1)

Economic Value of Capacity


