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REBUTTAL TESTIMONY OF RUSSELL A. FEINGOLD
CASE NO. GR-2006-0422

NOVEMBER 21, 2006

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.
My name is Russell A. Feingold and my business address is Four PPG Place, Pittsburgh,

Pennsylvania 15222.

BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?
I am a Managing Director of Navigant Consulting, Inc. (*NCI”) and co-leader of the

Litigation, Regulatory & Markets Group within the firm’s Energy Practice.

HAVE YOU PREVIOUSLY SUBMITTED DIRECT TESTIMONY BEFORE THE
MISSOURI PUBLIC SERVICE COMMISSION (“COMMISSION”) IN THIS
PROCEEDING?

Yes. Ipreviously submitted direct testimony in this proceeding on behalf of Missouri
Gas Energy (“MGE” or the “Company”) concerning its: (1) proposed weather normal for
purposes of adjusting its base rates for the effect of weather; (2) revenue adjustments to
weather normalize its gas volumes and to annualize its current level of customers; (3)

class revenue allocation; and (4) various rate design proposals.
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WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY IN THIS
PROCEEDING?

The purpose of my rebuttal testimony is to respond to the position of the Missouri Public
Service Commission Staff (the “Staff”) on the appropriate weather normal for MGE, its
related adjustment to the Company’s test year revenues, and its proposed rate design for
the Company’s Small General Service (“SGS”) rate class, and to the position of the
Office of Public Counsel (“OPC”) on the appropriate rate design for the Company’s
customers. [ will specifically respond to the direct testimonies of Staff witnesses Curt
Wells, James A. Gray, Paul R. Harrison, and Anne E. Ross, and OPC witness Barbara A.
Meisenheimer. I will also briefly comment on the Staff’s rate design proposals for the
Company’s Residential Service, Large General Service (“LGS”), and Large Volume

Service (“LVS™) classes sponsored by Staff witness Ross.

CAN YOU BRIEFLY SUMMARIZE YOUR FINDINGS AND
RECOMMENDATIONS RELATED TO THESE PARTIES’ PRESENTATIONS?
Yes. Based on my review of the points and underlying support presented by witnesses
Wells, Gray, Harrison, Ross, and Meisenheimer concerning the Company’s proposed
weather normal, related revenue adjustment, and its rate design proposals, I have reached
the following findings and recommendations:

e Staff’s continued use of a 30-year Heating Degree Day (“HDD”) average to

normalize the Company’s annual gas volumes for rate case purposes ignores the
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inability of this measure to derive a realistic and achievable level of normal sales
upon which MGE’s base rates are premised. This deficiency will perpetuate the
Company’s continued inability to recover the Commission’s approved level of
margin revenues. As a result, I recommend that this Commission reject Staff’s
proposed measure of normal weather and adopt the Company’s proposal to use a
10-year HDD average to normalize its annual gas volumes for rate case purposes.
This Commission should reject Staff’s proposed weather normalization
adjustment to revenue of $5,226,629, (i.e., an increase over the actual revenue
level experienced in the test year), derived by Staff witness Paul R. Harrison,
since it greatly overstates the Company’s base revenues under nﬁrmal weather
conditions because Staff’s proposed measure of normal weather is deficient. In
my expert opinion, Staff has overstated the Company’s base revenues by
approximately $2.9 million — which means the Company must achieve an
unrealistically high level of base revenues in future years to have a reasonable
opportunity to earn its allowed rate of return (to be determined in this rate
proceeding).  As a result, I recommend that the Commission reject Staff’s
adjustment to revenues and adopt the Company’s proposed weather
normalization adjustment to revenue of $2,342,430.

The Commission should reject Staff’s proposal to increase each rate component
for the SGS class by the percentage increase in class revenues because it ignores

the margin losses contributed by this class caused primarily by declining use per
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customer and variations in weather from normal levels. T recommend the
Commission adopt the Company’s rate design proposal for the SGS class because
it remedies the continuing margin losses experienced in this class.

This Commission should reject OPC’s proposal that there be no change to the
current level of the monthly customer charge for the Company’s residential
customers. This proposal is seriously deficient for a number of important
reasons:

v" It is not reflective of the true costs of serving the Company’s residential
customers;

v" It will perpetuate the intra-class cross subsidies that exist within the
residential class — which means that some customers will continue to
overpay for gas delivery service while others will continue to underpay;

v" Tt will cause more customers to overpay by a greater amount for gas
service during colder than normal periods because the Company’s
volumetrically derived commodity charges will be disproportionately
increased under OPC’s rate design proposal;

v' It ignores the ratemaking initiative embodied in the Missouri
Legislature granting the Commission (by the enactment of SB 179) the
authority to approve for gas utilities ratemaking mechanisms that

address the problem of margin revenue losses; and
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v" It will not provide an appropriate ratemaking foundation for the
Company to offer energy efficiency and conservation programs for the
benefit of its customers because of the disincentive the Company has to
promote such programs caused by revenues and sales that are directly
linked through the OPC’s increased emphasis placed on a volume-

based rate structure in its rate design proposal.

As a result, I recommend that the Commission adopt the Company’s Straight Fixed-
Variable (“SFV") rate structure proposal for the residential class, which is conceptually

identical to Staff’s rate design proposal for this class, as presented and discussed in the

direct testimony of Staff witness Ross.

BEFORE CONTINUING, PLEASE DESCRIBE THE ISSUES YOU ARE
RESPONSIBLE FOR THAT HAVE BEEN SETTLED BY THE PARTIES IN
THIS PROCEEDING.

There are two issues I covered in my direct testimony that have been settled by the
parties: (1) the allocation of the Company’s revenue increase to its rate classes; and (2)
the Company’s customer annualization adjustment to revenues. With regard to the
settlement on class revenues, it is my understanding that the parties have agreed that any
revenue increased authorized by the Commission will be spread among the rate classes

on the basis of an equal percentage of margin revenues. For example, a four (4) percent
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increase in the Company total margin revenue will be applied to the margin revenues for
each individual class on the same percentage basis.

No further transfer of revenue responsibility between the rate classes will be proposed,
under that agreement. Finally, while the Company does not accept the cost of service
studies presented by the Staff or the OPC (as discussed by Company witness Mr. Amen),
the Company agrees, for purposes of settlement, with the equal percentage revenue

spread as a fair disposition of this issue for purposes of this case.

1. WEATHER NORMAL AND RELATED REVENUE ADJUSTMENT

PLEASE SUMMARIZE THE COMPANY’S PROPOSAL TO NORMALIZE ITS
ANNUAL CUSTOMER LOADS FOR WEATHER.

The Company is proposing to use a 10-year Heating Degree-Days (“HDD”) average to
normalize its annual gas volumes for rate case purposes. Historically, a 30-year HDD
average computed by the National Oceanographic and Atmospheric Administration’s
(“NOAA”) has been used to normalize its gas volumes for weather. Under the 10-year
average, the Company’s measure of normal weather will be established at 4,967 HDD for
its Kansas City and St. Joseph service areas, and at 4,450 HDD for its Joplin service area.
Currently, 5,249 HDD for the Kansas City and St. Joseph areas, and 4,602 HDD for the
Joplin area are the measures of normal weather embedded in MGE’s present distribution

rates. These values are NOAA’s most recently computed 30-year averages for the years
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1971-2000 (NOAA calculates its 30-year average once every ten years).

WHY HAS THE COMPANY CHOSEN TO MODIFY THE MANNER IN WHICH
ITS GAS YVOLUMES ARE WEATHER NORMALIZED?

The use of a 10-year HDD average will result in improved forecasting for normalizing
MGE’s gas volumes. This means that the annual gas volumes established in the
Company’s current rate case would better reflect the expected normal weather conditions

during the period in which its base rates will be in effect.

HOW DOES THE CHOICE OF WEATHER NORMAL AFFECT THE
COMPANY’S NORMAL SALES LEVEL FOR ITS RESIDENTIAL CLASS IN
THIS PROCEEDING?

Under the Company’s proposal to utilize a 10-year HDD average, the annual normalized
use per customer for its residential class is 834 Cef. Under Staff’s proposal to utilize a

30-year HDD average, the use per customer level increases by just over 4 percent to 868

Cef.

CAN A HIGHER USE PER CUSTOMER LEVEL HAVE ANEGATIVE IMPACT
ON THE COMPANY’S ABILITY TO RECOVER ITS APPROVED MARGIN

REVENUES?
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Yes. As exhibited in Schedule RAF-9, the Company experienced margin losses in its
residential service rate class in each of the last seven years due to fluctuations in gas
volumes caused primarily by declining use per customer and variations in weather from
normal levels. In my opinion, the Commission’s adoption of a 30-year weather normal
for that period contributed to the Company’s revenue shortfall because the “baseline” use
per customer used to design rates was too high - as Schedule RAF-7 readily
demonstrates. As a result, the Company’s ability to fully recover its approved margin
revenues could not be achieved simply because it never was able to achieve the assumed
higher level of gas sales that the Commission assumed to be “normal” — even when

weather was colder than normal such as in 2001,

PLEASE SUMMARIZE STAFF WITNESS WELLS’ POSITION ON THE
APPROPRIATE WEATHER NORMAL FOR THE COMPANY.

Staff witness Wells uses the 30-year fime period used by NOAA and the World
Meteorological Organization (“WMO™) — which consists of the three most recent
consecutive decades from January 1, 1971 through December 31, 2000. Mr. Wells states
in his direct testimony that his choice of this 30-year period is based on: (1) previous
Staff analysis; (2) Commission decisions; and (3) the standards for normal weather

variables established by NOAA and the WMO.
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WHAT TYPE OF SUPPORT DOES STAFF WITNESS WELLS PROVIDE FOR
HIS CHOICE OF A 30-YEAR WEATHER NORMAL?

Most of the support for Staff witness Wells” position on an appropriate weather normal
for MGE was elicited from him in his responses to Company data requests on the subject.
I have included his responses in Schedule RAF-16. His responses specifically address
the three bases for his choice of the 30-year weather normal, and certain definitional
considerations and conceptual beliefs that underlie his preference for this choice of

method.

Based on my review of his responses, | was able to ascertain why he believes a weather
normal based on 30 years of HDD data is preferable to other measures of normal
weather. For clarity purposes, I have summarized Mr. Wells® support for a 30-year
weather normal as follows: (1) 30-year weather normals are standards of NOAA and
WMO and are officially generated numbers; (2) the Commission has utilized 30-year

normals as its practice or policy; and (3) the Staff has conducted “analysis™ in support of

a 30-year normal.

From a definitional and conceptual perspective, Mr. Wells believes that the “test year”
concept as practiced in Missouri amounts to a “back cast” of a utility’s normal operating
conditions to compute its revenue requirement and rates rather than a “forecast” of

conditions expected to occur during the time when new rates are in effect. As such, he
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believes that the choice of the weather normal should not be based upon its ability to

represent, or predict, future weather.

DO YOU AGREE WITH MR. WELLS’ POINTS IN SUPPORT OF THE
CONTINUED USE OF THE 30-YEAR AVERAGE FOR PURPOSES OF
WEATHER NORMALIZATION?

No. Foreach of the points made by Mr. Wells, I will explain why his thinking is flawed,
misplaced, or irrelevant and should be given little weight by the Commission in selecting
the most appropriate basis upon which the Company should derive its weather

normalized gas volumes.

PLEASE EXPLAIN THE RELEVANCE OF MR. WELLS’ POINT THAT 30-
YEAR NORMALS ARE STANDARDS AND OFFICIALLY GENERATED
NUMBERS.
His point has no relevance whatsoever in selecting the most appropriate basis for the
Company’s weather normal. While it is true that NOAA generates a 30-year HDD
average, and uses it as a standard (together with the WMO) for “normal weather,” it is
also true that the NOAA attaches no significance to this average other than it is an
historic average. In fact, on its website, NOAA provides some very informative
comnientary on the topic of “what is a climate normal?”

“The term climatic “normal” had faced a dilemma since jts introduction a

century and a half ago. As noted by Guttman (1989), “Climarologists generally

-10 -
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understand that a normal is simply an average of a climatic element over thirty
years...a normal value is usually not the most frequent value not the value above
which half the cases fall. ”  The casual user, however, tends to (erroneousiy)
perceive the normal as what they should expect. Dr. Helmut E. Landsburg, who
became Director of Climatology of the U.S. Weather Bureau in 1954 and, later,

Director of Environmental Data Service, summarized the dilemma quite well
over four decades ago (Landsburg, 1953). “The layman is often misled by the
word. In his every-day language the word normal means something ordinary or
Jfrequent...When (the meteorologist) talks about “normal,” it has nothing to do
with a common event ... For the meteorologist the “normal” is simply a point of
departure or index which is conveniemt for keeping track of weather
statistics... We never expect to experience “normal” weather,” !

This referenced section of the NOAA website goes on to discuss the appropriateness of
using its “normals” for predictive purposes - “Normals are best used as a base against
which climate during the following decade can be measured.” [interpret this to mean
that the NOAA weather normals should not be used to represent current or future weather
conditions as would be required in a utility’s test year. Based on these explanations, itis
clear that the standard for normal weather used by NOAA and the WMO has no
meaningful significance within the context of a test year used for utility ratemaking

purposes. Moreover, the fact that 30-year normals calculated by NOAA might make

them “official” measures confers no special value on them.

DO YOU AGREE WITH MR. WELLS THAT THE COMMISSION HAS

UTILIZED 30-YEAR NORMALS AS ITS PRACTICE OR POLICY?

1 .
http://'www.nede.noaa.gov/oa/climate/normals/usnormals. html

-11 -
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Yes, I do. However, this point does not dispose of the threshold question of which
measure of normal weather is the most appropriate basis for weather normalizing MGE’s
gas volumes. In my opinion, the use of the 30-year average by the Commission is

effectively a policy without foundation.

HAVE YOU REVIEWED THE STAFF ‘ANALYSIS” REFERRED TO BY MR.

WELLS IN SUPPORT OF HIS 30-YEAR WEATHER NORMAL?

Yes. The Staff “analysis™ consists of the following two pieces of rate case testimony:

1. Testimony on behalf of Staftf by then Missouri Climatologist Dr. Wayne Decker in
Case No. GR-92-165 (Laclede Gas Company)

2. Testimony on behalf of Staff by then Missouri State Climatologist Dr. Steve Qi Huin

Case No. GR-99-315 ( Laclede Gas Company)

PLEASE DESCRIBE THE TYPE AND EXTENT OF THE ISSUES RAISED IN
THIS STAFF TESTIMONY.

In the “Decker” testimony, he addresses his preference for a 30-year weather normal over
the weather normal proposed by Laclede Gas Company which used the entire weather
history records (from the 1890s according to the testimony) for St. Louis. Interestingly,
in my opinion, the reasons given by Dr. Decker in support of his preference for a 30-year
weather normal also are supportive of the use of a 10-year weather normal as proposed

by the Company. In the “Qi Hu” testimony, all but one question and answer addresses

-12 -
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weather issues other than the basis for establishing a utility’s weather normal. InDr. Qi
Hu’s words, the purpose of his testimony, ... will explain the necessity for adjusting the
station temperatures and a procedure I used in comrecting the Saint Louis Lambert

International Airport station temperature time series for the period 1961-1998.”

DOES THIS PRIOR TESTIMONY PROVIDE ANY MEANINGFUL
“ANALYSIS” TO SUPPORT THE USE OF A 30-YEAR WEATHER NORMAL
OVER THE COMPANY’S PROPOSAL TO USE A 10-YEAR WEATHER
NORMAL?

No, it does not, More importantly, in this proceeding, the Staff has made no attempt to
analyze the reasonableness of 1ts proposed 30-year weather normal within the specific
context of MGE’s service areas. This is in contrast to the detailed weather analysis
presented by the Company in support of its proposed 10-year weather normal, as

presented in my direct testimony and supporting schedules.

PLEASE EXPLAIN HOW THE CHOICE OF A WEATHER NORMAL FORTHE
COMPANY RELATES TO THE CONCEPT OF A TEST YEAR AND MR.
WELLS’ UNDERSTANDING OF THIS CONCEPT.

In his response to a Company data request, Mr. Wells stated his belief that “Missouri is a
test year state.” On that basis alone, he apparently disagrees with the notion that the

choice of a weather normal for MGE should best reflect the weather expected to occur

-13 -
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when its rates in this case go into effect, Very simply, Mr. Wells seems to reject the
forward-looking nature of establishing a utility’s rates, and the importance of deriving the
utility’s revenue requirement and associated rates for its recovery, using a test year that is
reflective of costs and sales levels that will be experienced. This concept is a
fundamental tenet of utility ratemaking and has been acknowledged by other experts in
the field.* In fact, this Commission has taken a similar view of the test year concept
when it stated in a prior proceeding that, “the purpose of using a test year is to create or
construct a reasonably expected level of earnings, expenses and investment during the |

future period during which the rates to be determined herein will be in eftect.”

Q. ASIDE FROM ITS ABILITY TO REASONABLY REPRESENT NORMAL
WEATHER DURING THE TIME A UTILITY’S RATES ARE IN EFFECT,
WHAT OTHER ATTRIBUTE SHOULD AN APPROPRIATELY ESTABLISHED
WEATHER NORMAL POSSESS?

A. It is my judgment that the utility’s weather normal should create a situation where the

utility will have an equal opportunity to gain or lose from the method. Under the

? For example, see The Regulation of Public Utilities by Charles F. Phillips, Jr. At page 182,
“A Commission is setting rates for the future, but it has only past experience (expenses,
revenues, demand conditions) to use as a guide. Philosophically, the strict fest year assumes
the past relationship among revenues, costs, and net investment will continue into the
Suture.”

* See the Report and Order of the Missouri Public Service Commission in Case Nos. TR-77-
214 and TR-79-213, Re Southwestern Bell Telephone Company, 23 Mo.P.S.C. (N.S.) 374,
377 (1980).

-14 -



)

10

11

12

13

14

15

16

17

18

19

20

21

Commission’s current method for selecting a utility’s weather normal - which is based
upon the 30-year HDD average - the situation has been created for the Company where it
is much more likely to lose than to gain. This imbalance is evident upon review of the
Company’s margin losses experienced in its residential class as contained in Schedule

RAF-9 presented with my direct testimony.

ARE THERE OTHER GAS UTILITIES IN NORTH AMERICA THAT USE A 10-
YEAR AVERAGE FOR THEIR WEATHER NORMALIZATION PROCESS?

Yes. Gas utilities in North America that employ a 10-year average for purposes of
weather normalizing their gas volumes include: Questar Gas Company, Southwest Gas
Corporation, Nicor Gas Company, Southern Union Gas Company (various local Texas
jurisdictions), New England Gas Company (recently acquired by National Grid), Citizens
Utilities Company (Arizona jurisdiction), Vermont Gas Systems, and Terasen Gas

(formerly BC Gas Utility Limited now part of Kinder Morgan).

PLEASE SUMMARIZE THE REASONS WHY THE COMMISSION SHOULD
ADOPT THE COMPANY’S PROPOSAL FOR A 10-YEAR WEATHER
NORMAL FOR MGE.

The Commission should adopt the Company’s 10-year HDD average for the following

important reasons:

- 15 -
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. As discussed in my direct testimony, the Company’s 10-year HDD average more

accurately reflects the changing trends of the weather, which is exactly what is sought
when using this average, for ratemaking purposes, as a measure of normal weather in
the Company’s service areas;

The 10-year weather normal provides a more balanced opportunity for the Company
to win or lose compared to the asymmetry demonstrated historically under Staff’s 30-

year weather normal,

. The 10-year weather normal more closely tracks the ongoing variation in HDD

compared to the 30-year weather normal (see pages 3 and 4 of Schedule RAF-3);
The 10-year weather normal is a partial solution to the continuing margin losses
experienced by the Company caused by warmer than normal weather (as defined
under a 30-year weather normal), and the resulting lower use per customer and lower
base revenues than those approved by the Commission;

The Company’s proposed 10-year weather normal uses the most recent weather data
available to establish the basis for the Company’s normal sales volumes, while the
Staff’s 30-year weather normal relies upon weather data that already is five (5) years
old, and can be as much as ten (10) years old depending on the timing of a particular

utility’s rate case filing;

. In more recent times, the 10-year weather normal has been adopted by other state

utility commissions and implemented by the gas utilities under their jurisdiction; and

-16 -
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7. The Commission can take comfort in the fact that, as I previously demonstrated in
my direct testimony, the odds of returning back to the colder climatic conditions

represented by the current NOAA 30-year average are very low.

2. RATE DESIGN
A. Small General Service

PLEASE EXPLAIN WHY YOU RECOMMEND THAT THE COMMISSION
REJECT STAFF’S RATE DESIGN PROPOSAL FOR THE COMPANY’S SGS
CLASS.

Staff’s rate design proposal sponsored by Staff witness Ross does not address the
continuing margin losses in this class caused by declining use per customer and
variations in weather from normal levels. Under Staff’s proposal, the current monthly
customer charge and commodity charges would be increased by the same percentage that
the class revenues are proposed to be increased. This approach is in lieu of proposing a
SI'V rate design as Staff had done for the Company’s residential rate class. According to
Staff witness Ross, she is concerned about determining a “fair Delivery Charge for all
customers currently taking service on that tariff” because of the diversity in size and

usage patterns among SGS customers.

While ] agree with Staff’s comments concerning diversity in the SGS class, and the use

of a SFV rate design, 1 do not believe that justifies ignoring the fixed cost nature of gas
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delivery service provided by MGE and the need to implement a ratemaking solution that
addresses the Company’s continuing margin losses. Specifically, the Company has
proposed to increase the monthly Customer Charge to $31.00, which is supported by its
cost of service study results, and to decrease the present Commodity Charges to levels
necessary to recover the balance of the proposed revenue increase assigned to this class
not recovered through the Customer Charge. While both the Company and Staff have
embraced the recovery of MGE’s fixed costs through the fixed components of rates, as
evidenced by their conceptual agreement on the use of a SFV rate design for the
residential class, Staff does not appear to be as receptive to comparable treatment of the
recovery of fixed costs through fixed charges in the SGS class. Yet, with almost $35
million in fixed costs valued at the Company’s proposed rate of return, the SGS class
represents an important part of the Company’s ability to recover its fixed cost of service.
As such, it is critical that the traditional rate structure for the SGS class, or a suitable
alternative, properly reflects the recovery of these fixed costs in the fixed portion of the
rate structure. Staff’s proposed rate design does not accomplish this important objective

while the Company’s rate design proposal does.

If the Commission is unwilling to implement MGE’s rate design proposal for the SGS
class, MGE would suggest — as an alternative to the Staff’s proposed SGS rate design
which will perpetuate, and even exacerbate, MGE’s chronic problem of under-recovering

fixed costs by way of volumetric rate elements — placing the entirety of the SGS rate

-18 -
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increase on the fixed rate element (i.e., the customer charge) and leaving the existing

volumetric rate elements for the SGS class as is.

B. Residential Service

PLEASE ELABORATE ON THE DEFICIENCIES IN OPC WITNESS
MEISENHEIMER’S PROPOSAL TO RETAIN THE “STATUS QUO” WITH
REGARD TO THE COMPANY’S CURRENT RESIDENTIAL CUSTOMER
CHARGE STARTING WITH YOUR POINT THAT THE OPC’S PROPOSAL IS
NOT REFLECTIVE OF THE TRUE COSTS OF SERVING THE COMPANY’S
RESIDENTIAL CUSTOMERS.

Since Ms. Meisenheimer relies on a flawed cost of service study as the basis for her
customer charge recommendation, OPC’s rate design proposal does not reflect the true
cost of serving the residential customer class. The specific reasons why OPC’s cost of
service study is flawed are presented in the rebuttal testimony of Company witness
Ronald J. Amen. In contrast to the OPC’s rate design proposal, the Company’s
proposed SFV rate structure for its residential class achieves a fundamental objective of
ratemaking--the proper alignment of costs with revenues and rates - which the OPC’s
proposal fails to achieve. In fact, it is my opinion that the OPC’s proposal is regressive
in nature in that it moves the Company’s rates further away from the true cost of

providing gas delivery service.

-19-
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As described in my Direct Testimony, under the SFV rate structure, residential customers
will simply pay a flat monthly fee for the delivery services provided by MGE, and will
continue to pay on a volumetric basis through the Purchased Gas Adjustment (“PGA™)
for the actual amount of gas commodity used each month. The SFV rate structure
properly reflects the true fixed cost nature of the gas distribution business, allowing MGE
a reasonable opportunity to recover its fixed costs of providing gas delivery service,
while its customers will pay for that service in an appropriate and equitable manner.
Finally, the pricing of the Company’s gas delivery services in this manner properly
portrays to its customers: (1) the fixed nature of the underlying costs; (2) the delivery-
only characteristics of the service; and (3) the fact that natural gas is the real commodity

being purchased via the Company’s gas delivery system.

PLEASE EXPLAIN WHY THE OPC’S RATE DESIGN PROPOSAL WILL
PERPETUATE THE INTRA-CLASS CROSS SUBSIDIES THAT EXIST WITHIN
THE COMPANY’S RESIDENTIAL CLASS.

The higher Basic Service Charge proposed by the Company is fairer to customers in the
residential class than the OPC’s proposal and will cure the chronic cross-subsidy that
exists between small and large residential customers caused by the mismatch between
their costs of service and base rate revenues. Under the OPC proposal, customers who
have very little annual usage per month can pay less than half of their allocated delivery

service costs, while very high use customers pay well over 100%. This is because the
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monthly customer charge of $11.65 is substantially less than the allocated cost of service
to residential customers of fixed delivery service costs, so low use customers tend to
underpay for these costs. OPC’s largely volumetric residential rate design will
perpetuate, and likely exacerbate, the intra-class cross subsidies that exist within the
residential class —some customers will continue to overpay for gas delivery service while

others will continue to underpay.

Under the Company’s SFV proposal, each residential customer, regardless of gas
consumption, pays the full share of allocated fixed delivery service costs, leaving none of
these costs to be collected through a volumetric charge. Accordingly, a gas customer will
not "overpay" or "underpay" his or her share of the delivery service costs based on the

customer's consumption relative to the average consumption for the class.

Since the Company’s fixed delivery service cost is actually $27.50 per month for a
residential customer, a monthly customer charge of any amount less than $27.50 per
month means customers will pay either more or less than their ‘“fair’ amount, depending
upon the individual customer’s annual usage relative to the class average. The more the
charge deviates from the cost-based $27.50 amount, the more unfair the rate design
becomes to its customers. Compared with the Company's proposal, the OPC proposal
will result in greater over and underpayment by individual residential customers based on

their relative usage - and in greater bill instability on a monthly and seasonal basis.
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BUT SHOULDN’T THE COMPANY’S RESIDENTIAL CUSTOMERS “PAY
MORE AS THEY USE MORE” NATURAL GAS, AND DOESN'T THE
COMPANY’S SFV RATE DESIGN PROPOSAL PRECLUDE THAT FROM
HAPPENING?

No. The explanation to fully understand this misperceived sense of customer equity is
tied to what they are using more of — either gas delivery service or the gas commodity
itself. If a customer increases its use of gas delivery service from the Company, it is
entirely equitable to charge residential customers the same fixed rate for gas delivery
service because, as I discussed previously, the costs incurred to provide this delivery

service do not vary with volume taken by the customer.

For the gas commodity itself, the Company’s residential customers will continue to pay
more for this service as they use more under a SFV rate design - just as they do currently
under MGE’s Purchased Gas Cost Adjustment (“PGA”™) mechanism — because the
Company incurs additional gas commodity costs as its customers demand more gas. The
SFV rate design proposal will not change the application of the PGA to customers’
monthly gas bills. There is a close alignment of costs with rates, thus, making it
equitable to charge customers more as they use more gas commodity supplied by the

Company.
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PLEASE EXPLAIN WHY THE OPC’S RATE DESIGN PROPOSAL WILL
CAUSE MORE RESIDENTIAL CUSTOMERS TO OVERPAY BY A GREATER
AMOUNT FOR GAS SERVICE DURING COLDER THAN NIRMAL PERIODS.
The OPC’s largely volumetric rate design proposal will cause more residential customers
to overpay by a greater amount for gas service during colder than normal periods because

the Commodity Charge for that rate class will be disproportionately increased.

While the Company’s proposed SFV rate design will increase the average customer’s
bills in the summer and shoulder months, when customer bills are at their lowest levels, it
will decrease or moderate the increase in customer’s bills in the winter months, when
bills are at their highest levels. The customer bill analysis described in my Direct
Testimony shows that under the Company’s proposed SFV rate design, approximately
72% of MGE’s customers will experience a bill decrease in the month of January,
typically the coldest month of the year, with the remaining customers experiencing a bill
increase (See Schedule RAF-11). Moreover, under colder than normal weather, these
same customers will experience greater decreases in their bills, and there will be a greater
number of customers who would also experience decreases in their bills under the

proposed SFV rate design.

PLEASE EXPLAIN WHY THE OPC’S RATE DESIGN PROPOSAL WILL NOT

PROVIDE AN APPROPRIATE RATEMAKING FOUNDATION FOR THE
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COMPANY TO OFFER ENERGY EFFICIENCY AND CONSERVATION
PROGRAMS FOR ITS CUSTOMERS.

The OPC’s rate design proposal will not provide an appropriate ratemaking foundation
for the Company to offer energy efficiency and conservation programs for the benefit of
its customers because of the disincentive the Company has to promote such programs
caused by revenues and sales that are directly linked through the OPC’s increased
emphasis placed on a volume-based rate structure in its rate design proposal. OPC’srate
design proposal requires that most of the residential revenue requirement for fixed costs
be recovered through volumetric rates, so that MGE can fully recover these costs only if
its customers consume a certain level of gas. Basing MGE’s rates upon a set level of gas
volumes creates a significant financial disincentive for it to aggressively promote energy
efficiency for its customers. When MGE’s customers use less gas, the Company’s
financial performance suffers because recovery of fixed costs is reduced in proportion to

the reduction in gas sales.

As I indicated in my Direct Testimony, the declines in gas use per customer have been
substantial for MGE over the last ten years (see Schedule RAF-7). The annual average
use per customer has declined significantly in MGE’s residential and general service
classes. Over the last seven years, MGE incurred margin losses in each of those years
due to fluctuations in gas volumes caused primarily by declining use per customer and

variations in weather from normal levels (See Schedule RAF-9). The total margin losses
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during that period amounted to almost $42 millicn, or approximately $6 million per year.
Under its proposed SFV rate design, the Company will be able to promote energy
efficiency and conservation programs for its customers without the continual real threat
of margin losses due to declining gas sales per customer. It is therefore entirely
reasonable for the Company to condition its willingness to undertake the natural gas
conservation initiatives described in MGE witness Hendershot’s rebuttal testimony on
the Commission’s adoption of the SFV rate design proposed by MGE and endorsed by

the Staff.

IS THERE A FUNDEMENTAL PRESUMPTION UNDERLYING THE
POSITION OF OPC WITNESS MEISENHEIMER WITH REGARD TO HER
PROPOSAL TO LEAVE THE RESIDENTIAL CUSTOMER CHARGE AT ITS
CURRENT LEVEL?

Yes. A fundamental presumption of OPC’s residential rate design proposal is that a
volumetrically weighted rate design provides the most appropriate prices signals to
customers related to gas consumption. In reality, however, such a rate design conveys
inaccurate and improper price signals to customers, because it recovers fixed costs
through the volumetric components of the utility's rate structure. As described earlier in
my rebuttal testimony, this undesirable situation can: (1) increase revenue variability for
the Company, (2) contribute to the instability of customer bills, and (3) needlessly inflate

bills in the winter months, when customers face the greatest pressure on their household
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budgets from utility bills. The Company’s SFV rate design proposal minimizes these
undesirable effects and aligns the price signals to customers with the underlying costs of

providing delivery service.

CAN THE PARTICULAR RATE DESIGN ULTIMATELY APPROVED FOR
THE COMPANY MAKE THE CHOICE OF A WEATHER NORMAL A MORE
IMPORTANT CONSIDERATION TO MGE?

Yes. If the Commission decides not to adopt the SFV rate design concept proposed by
the Company and the Staff, and/or to the extent the monthly customer charges of MGE’s
other rate classes are not increased to the cost-based levels proposed by MGE, it makes
the choice of a weather normal a much more important consideration to the Company in
being afforded a reasonable opportunity to recover its fixed costs of providing gas
delivery service to its customers. This is because the level of the Company’s
volumetrically-derived Commodity Charges has a strong impact on: (1) the Company’s
ability to recover through rates its approved revenue requirement; and (2) the variability

of those revenues caused by changes in the weather and its customers’ gas usage.

Under the OPC’s rate design proposal, the level of the Company’s current Commodity
Charge in its residential class will increase, with the anticipated increase in its revenue
requirement, subjecting a greater portion of MGE’s revenue requirement to the vagaries

of weather. Such a rate design will undoubtedly further deteriorate the Company’s
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financial situation in warmer than normal weather — which is exactly the outcome the

Company is seeking to remedy in this proceeding. As more of the Company’s revenue

requirement is designed to be recovered through its Commodity Charges, it places more

importance on getting the sales volume level right — which is directly impacted by the

choice of weather normal.

PLEASE SUMMARIZE THE REASONS WHY THIS COMMISSION SHOULD

REJECT THE OPC’S RATE DESIGN PROPOSAL.

The Commission should reject the OPC’s rate design proposal for the following reasons:

v

v

It is not cost-based;

It will perpetuate, and likely exacerbate, existing cross-subsidies among
residential customers;

It will cause more residential customers to overpay by a greater amount in
the winter;

It ignores the critical problem of the Company’s margin revenue losses;
and

It 1s not supportive of energy efficiency and conservation initiatives.

DO YOU HAVE COMMENTS ON THE STAFF’S RATE DESIGN PROPOSAL

FOR THE COMPANY’S RESIDENTIAL CLASS?
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Yes. As | discussed earlier, | believe the Company and Staff are in conceptual
agreement on the rate design that is most appropriate for MGE’s residential customers —~
a SFV rate structure. As a point of clarification, the Company does not accept the
Staff’s cost of service study, which is largely based on Staff’s capacity utilization method
of allocating the demand portion of distribution mains advocated by Staff witness Beck
(as discussed by Company witness Amen in his rebuttal testimony). However, both the
Staff and Company supported rate design proposals provide for the recovery of the entire
amount of the residential non-gas revenue requirement in a single fixed monthly charge

(i.e., the Staff’s “Delivery Charge” and the Company’s “Basic Service Charge™).

Differences between the originally filed total revenue increase and class revenue
allocation proposals by Staff and the Company, with the class revenue allocations based
on their respective cost of service studies, led to the differing levels of fixed charge rates
for the residential class (i.e., Staff’s Delivery Charge of $23.48 per month versus the
Company’s Basic Service Charge of $27.50 per month). With the agreement between
the parties regarding the allocation of class revenue responsibility, the foregoing
differences should be resolved when f{inal rates are submitted to the Comumission for

approval.

C. Large General Service and Large Volume Service
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DO YOU HAVE ANY COMMENTS REGARDING THE STAFF’S PROPOSED
RATE DESIGN FOR THE LGS AND LVS CLASSES?

Although MGE does not oppose the rate design the Staff has proposed through its direct
testimony for the LGS and LVS classes, other proposals for these rate classes may be
made by other parties in rebuttal testimony. If so, the Company reserves the ability to

comment on those proposals in surrebuttal testimony.

MR. FEINGOLD, DOES THIS COMPLETE YOUR REBUTTAL TESTIMONY?

Yes, it does.

-29-



BEFORE THE PUBLIC SERVICE COMMISSION

OF THE STATE OF MISSOURI

In the Matter of Missouri Gas Energy's
Tariff Sheets Designed to Increase Rates
for Gas Service in the Company's Missouri
Service Area.

Case No. GR-2006-0422

? AFFIDAVIT OF RUSSELL A. FEINGOLD

STATE OF Qﬂmg‘“ l\lﬂm‘h;
) A
COUNTY OF autghm‘j ) =

Russell A. Feingold, of lawful age, on his oath states: that he has participated in the preparation
of the foregoing Rebuttal Testimony in question and answer form, to be presented in the above
case, that the answers in the foregoing Rebuttal Testimony were given by him; that he has
knowledge of the matters set forth in such answers; and that such.mattgrs are true and correct to
the best of his knowledge and belief.

——,

RUSSELL A. LD

- w4
Subscribed and sworn to before me this al day of November 2008.

anwbm % -Qm&wh

Notary Public

My Commission Expires: 'U;) M! M

COMMONWEALTH OF PEN

Notarial Sgal
. C?t;rgfr?’ L Tomazich, Notary Pubiic
LC fpst_)urgt_\.. Allegheny County
- MIMission Expirog Oct. 29, 2009
-Member, Pennsylvania Asécciation of Notarleg




MISSOURI PUBLIC SERVICE COMMISSION

MISSOURI GAS ENERGY

CASE NO. GR-2006-0422

SCHEDULE RAF-16
TO THE REBUTTAL TESTIMONY OF

RUSSELL A. FEINGOLD



Missouri Public Service Commission

Data Reguest
Data Request No. 0207
Company Name MO PSC Staff-(All)
Case/Tracking No. GR-2006-0422
Date Requested 10/17/2006
Issue Revenue - Weathsr Normalization
Requested From Curt Wells
Requested By Michae! R Noack
Brief Description NA
Doscription Referring to Page 4, lines 11-13 of Mr. Wells' direct

testimony, please provide a copy of the reference source
containing the statement on climate normals made by the
National Oceanographic and Atmospheric Administration
("NOAA").

Due Date 11/6/2008

Response:

Reference source can be found at web site http://cdo.ncdc.noaa.gov/climate
normals/clim81/MOnorm.pdf. Specific reference is at page 3, under Computational
Procedures, first sentence. (copy attached)
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CLIMATOGRAPHY OF THE UNITED STATES NO. 81
Monthly Normals of Temperature, Precipitation, and Heating and Cooling Degree Days
1971-2000

MISSOURI Page 3

1 tuamisaome
——

NOTES

Product Descriofion:

This Cmatography inciudes 1671-2000 normals of monthly and annual maximum, minkmum, and mean tamparature (degrees F), monthly and annuai
1otal precipitation (inches), and heating and cooling degree deys (basa 65 degrees F). Normals stations include both Natonal Waather Service
Cooparative Network and Prindpal Obsarvation (Flret-Order) locations In the 50 states, Puetto Rico, the Virgin Islands, and Pactfic {slands.

Abbroviations:
No. = Station Number in State Map Latituds = Latitude in degrees, minutes, end hemisphere (N=North, S=South)
COOP 1 = Cooperative Network iD (1:2=5tate ID, 3:6=5tation Index) Longitude = Longlude in degroes, minutas, and hemisphare (W=Wast, E=East)
WBAN [D = Westhor Bureau Army Navy 1D, ¥ assigrod Elev = Elovation in feet above mean cea lavel
Elgments = Input Elements {(X=Maximum Temperature, Flag 1 =* if a published Loca/ Climatological Data station

N=Minimum Temperature, P=Pracipitation) Flag 2 = + if WMO Fully Qualified (ses Nols below)
Call = 3-Lottar Station Call Sign, if assigned
MAX = Norma! Maxtmum Temperature {degrees Fabrenhett) HIGHEST MEAN/YEAR = Maximurn Mean Monthly Value/Year, 1871-2000
MEAN = Average of MAX and MIN (degrees Fahrenhalf) MEDIAN = Median Mean Monthly Value/Year, 1971-2000
AN = Nomnal Minlmum Temperature (degroes Fahrenhalt) LOWEST MEAN/YEAR = Minimum Mean Monthiy Value/Yaar, 1671-2000

HDD = Tolal Heating Degres Days {base 65 degroes Fahrerhelt) MAX OBS TIME ADJUSTMENT = Add to MAX 1o Gel Midnight Obs. Scheduls
€DO = Tota! Cooling Dagree Days {base 65 dogrees Fahrenhett) MIN OBS TIME ADJUSTMENT = Add 10 MIN ta Get Midnight Obs. Schedule

Notg: In 1889, the Work! Meteorclogical Organization (WMO) prescribed standards of data compilatanass for the 1961-1980 WMO Standard Normals.
Fﬂﬁllquam.mmmmﬂmmﬂwwmmvaluoambemlwng for & given month or no more than five overall valuss can be
missing for & given month (out of 30 values). Stations meeting thasa standands are Indicated with a '+ sign in Flag 2. Otherwisa, stations are inciuded In
ihe nomals If they have at least 10 year-manth values for each month and have bean activa since January 1899 or were 8 previous normmala station.

Mag Legenst. Numbors comespond to “No.' in Station inventory; Shaded Circiea indicate Temperature and Precipitation Stations, Triangfes (Point Up)
indicate Precipitation-Only Stefions, Triangles (Point Down) indicate Temperature-Only Stations, and Hexagons indicate staticns with Flag L

Computationsl Procedures.

A climabe normal Is defined, by convention, aa the arithmatic mean of a dlimatological element computed over three consecutive decades
(WMO,1980). ideally, the data record for such a 30-year period should be free of any Inconsistencles In obsarvational practices {e.g., changes in station
focation, Instrumentation, ime of ocbsarvation, efc.) and be serlally complete (i.0., no missing values), When present, inconsistencies ¢an [ead 1o a non-
climatic bias in one period of a statian's recond relativa to anather, vielding an “Inhomogenaous” data record.  Adjustments and estimationa can make a
clivate recomnd "homogeneous® and serially complete, and allow a climate normal 1o be calculated simply as the average of the 30 monthly values.

Tha methadolegy employad to generata the 1871-2000 normals is not the same ae In previous normals, as it addresses Inhomoganeity and missing
data value problems using severat staps. The fschnique developed by Kanl o &, {1888} |s used to adjust monthly maximum and minlmum temparature
observations of conterminous. U.S, stations to 8 conslstent midnight-to-midnight schedule. Al monthly temperature averages and precipitation tolals are
cross-checked against archived dally observations to ensure intamnal consistency. Each monthty obsarvation |s evalustad using a modifiad quality
control pracedure (Peterson ef e/, 1888), where afation ocbsarvation departures are computed, compared with neighboring stations, and then flagged and
ostimatod where larga differences with neighboring values exist. Missing or discarded temperature and precipliation ocbservations are replaced using a
waighting function dorived from the obsesved relationship betweet a candidate’s monthly observations and those of up to 20 nalghboting stations whose
cboarvalons are most strongly correlated with the candidate site. For lemperature estimates, nalghboring stations were salecied from the U.S.
Historical Climatology Network (USHCN: Karl et al. 1990). For precipiiation estimates, all avallable stations were potential neighbors, maximizing
station density for estimeting the more spatially variable precipitation values.

Peterson snd Easteriing (1994) and Easterling and Petarson (1885) outline the method for adjusting temparature Inhomogenaities. This tachnique
involves compering the record of the candidate station with a raforence serles ganarated from neighboring data, The reference sades ls reconstructed
using a weightad everage of first difference observations {the differance from one year to the next) for neighboring sistions with the highest comrelation
with the candidate. The underlying sssumption bahind this methodology is that temperatures over a regicn have slmiar tendancies In vartation. {f this
sssumption is violatad, the potential discontinuity is evaluatad for statistical significance. Whars sign'fican! discontinulties are detected, the difference in
svarage snnual tamperstures before and after the inhamogenalty s applled to adjust the mean of the sarller block with tha mean of tha latter block of
datn. Such an svaksatioh requires a minimum of five years betwoen discontinulties. Consequently, If multiple changes occur within five years or if a
change occura very near the end of the normals period (e.g., after 1095), the discontinulty may not be detectable using this methadology.

Tha monthiy normale for maxirmum and minimum temperature and precipitation are computed almply by averaging the appropriate 30 values from
the 1871-2000 record, The monthly everage tampenxture normals ane computad by averaging the comaaponding monthly maximum and minimum
norrnals, The annust tempereturs normals are calculated by taking the average of the 12 monthly normals. The ennusl precipitation and degree day
normais are the sum of the 12 monthly normals.  Trace precipitation totals are shown as zero. Precipttation totata include raln and the liquid equivalent
of frozen and freazing pracipitation (e.g., snow, eleet, freezing rain, and hati}. For many NWS locations, Indicated with an **' next to 'HDD' and 'CDD’ In
tha dagres day tzbla, degres day nommals are computed directly from dally vaiues for the 1871-2000 perfod. For all olher stations, estimated degrea day
totala are based on & modification of the rationa! conversion formula daveloped by Thom (1966), using daily spline-fit means and standard deviations of

avorage temperature as (npuls.

Refaronces:

Exstaring, D.R, and T.C. Peterson, 1985: A pew mefhod for detocting and pdusing Jor WICOCUIDEIE CRCO fnultios | giolooical e seres, intf. J. Cim., 15,
Kad, T.R., C.N. Wilkiams, Jr., P.J. Young, and W.M, Wendiand, o astimiate the fime of obseryafion bigs pesociated with monifily mean maxk !
smpemiures for he Uniied States, J. Clim. Appé. Met., 25, 148-150.
Petorson, T.C., and D.R. Easteriing, 1994: Lregio :
Peterson,T.G., R Viose, R. Schmoyer, and

Release Date: Revised 02/200. National Climatic Data Center/NESDIS/NOAA, Asheville, North Carolina
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Missouri Public Service Commission

Data Request

Data Request No, 0208

Company Name MO PSC Staff-(All)

Case/Tracking No. GR-2008-0422

Date Requested 10/17/2006

Issue Revenue - Weather Normalization

Requested From Curt Wells

Requested By Michael R Noack

Brief Description NA

Description At page 4, lines 20-23 of his direct testimony, Mr. Wells

states that “international agreements have established that
thres-decade periods are appropriately long and uniform time
frames for the caleulation of normals.” Please provide copies
of all such “international agreements” that reach this
conclusion.

Due Date 11/6/2006

Response:

International agreements referred to are agreements among the 185 member states and
territories of the World Meteorological Organization to, among other purposes, “promote
standardization of meteorological and related observations and ensure uniform
publication of observations and statistics.”(www.wmo.ch/web-en/wmo_purposes.html)

To further that purpose, members accepted the convention of the three consecutive
decade definition of normal, the current period running from 1971-2000. (See response to
DR 207)

This convention was promulgated by the World Meteorological Organization in 1989 as
“Calculation of monthly and Annual 30-year Standard Normals, WCDP-No.10, WMO-
TD/341%, Geneva. Page two, Section I1I.,, STANDARD NORMALS AND
PROVISIONAL NORMALS, states: “The Technical Regulations define normals as
‘period averages computed for a uniform and relatively long period comprising at least
three consecutive ten-year periods...”” (attached)
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CALCULATION OF MONTHLY AND ANNUAL 30-YEAR STANDARD NORMALS

Prepared by a meeting of experts, Washington, D.C., USA,

March 1989

WCDP-No. 10

WHO-TD/No. 341

WORLD METEOROLOGICAL ORGANIZATION
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The World Climate Programme launched by the World Metcorological Organiza-
tion (WMO} includes four components:

The World Climate Data Programme

The World Climate Applications Programme
The World Climate Impact Studies Programme
The World Climate Research Programme

The World Climate Research Programme is jointly sponsored by the WMO and the
Intemational Council of Scientific Unions. .

This report has been produced without editorial revision by the WMO Secretariat. 1t is
not an official WMO publication and its distribution in this form does not imply
endorsement by the Organization of the ideas expressed.
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This document is the result of an expert meeting held in Washingten,
D.C., USA, in March 1989. Its intent is to provide general information to
Members as they prepare to calculate standard and/or provisional 30 year
Normals. The expert participants in the meeting were:

K. Davidson, WMC

N. Guttman, National Climatic Data Center. USA

C. Ropelewski, Climate Analysis Center, USA

N. Canfield, Climate Aralysis Center, USA

E. Spackman, Meteorclogical Office. UK

D. Gullett, Atmospheric Environment Service, Canada
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_ CALCULATION OF MONTHLY AND ANNUAL 30~-YEAR STANDARD NORMALS

I. PURPOSE

The purpose of this document is to establish general procedures to be
used for the calculation of the WMO monthly and annual 30 year (1961-~1990 and
following periods) standard and provisional normals and to suggest other
climatic descriptors. These procedures were produced for use by all
countries, and will be produced and distributed as a computer application and
written document. However, all countries may use this information bhut certain
procedures may be difficult to implement without the use of computers,

II. BACKGROUND

The International Meteorological Committee in 1872 decided to compile
mean values over a uniform period in order to assure comparability between
data collected at various stations. The outgrowth of this was the
recommendation for calculation of 30 year normals for stations. As stated in
WMO Technical Regulation No. 49, Vol. 1, Section B "Each Member should
establish and periodically revise normals for stations whose climatological
data are distributed on the Global Telecommunications System in accordance
with the provisions of Anpex II (Manual on Codes, Volume 1) and forward these
normals to the Secretariat”, The initial period was determined to be '
1901-1930. Succeeding periods were decided to be at 30-year intervals {(i.e.
1931-1960, 1961-1990). However, many WMO members have been updating their
30-vear normals at the completion of each decade, This was recommended in
1955 and noted in Technical Note No. 84. The WMO regulations require the
calculations only each 30-year period. The WMO guidelines and regulations
provide little guidance on "how to” calculate the 30-year normals; "how to"
nandle missing data; "how to" handle periods of data that contain cbviously
erroneous data; or "how much" data is required for a 30-year normal verses
provisional normals. This paper is intended to provide a procedure with
generalized rules and data completeness or quality indicators tc be used in
the ealculation of the 30-year normals and to provide suggested ancillary data
descriptors that will help to better describe the climate in statistical
terms. These procedures are presented as practical advice only and are not
considered to be the "best or only" methods of calculating normals.

I1I. STANDARD NORMALS AND PROVISIONAL NORMALS

Climate data are often more useful when they are compared with
standard or normal values. The Technical Regulations define normals as
»period averages computed for a uniform and relatively long period comprising
at least three consecutive ten-year periods" and climatological standard
normals as "averages of climatological data computed for consecutive periods
of 30 years as follows: 1 January 1901 to 31 December 1930, ! January 1931 to
31 December 1960, etc.” 1In the case of stations for which the most recent !
¢limatological standard normal is not available (either because the station
has not been” in operation for the period of 30 years or for some other
reason), provisional normals should be calculated. Provisional normals are
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short-period means based on observations extending over a period of at least
ten years. The concept of "normals calculation is extended in this document
to include an analysis of data homogeneity and the calculation of other
climate descriptors. This extension is based on WMQ Tech Note 84.

Iv. DATA EXAMINATION

Tt is assumed that routine hourly, daily and monthly quality control
has been performed on the data as suggested in the WMO/TH-No. 111, WCP-85,
Guidelines on the Quality Control of Surface Climatological Data.
Climatological quality control (i.e. homogeneity) investigation and data
inspection over a long period should also be performed. The following
paragraphs recommend steps to analyze data homogeneity and identify
heterogeneities (ref. WMO Guide to Climatological Practices). Suggested
procedures to examine data homogeneity are:

1. Examine the data for trends, shifts (step functions). spurious data
values, other data problems and evidence of data heterogeneity. Techniques
include:

a. Basic data descriptions e.g. frequency counts. means,
' medians, standard deviations, variances, extremes, and
percentiles.
b. Graphical analysis e.g. histograms, time series displays and

areal comparisons.

c. Nonparametric tests e.g. runs, signm, trend and serial
correlation. The significance level should be .95.

2. Examine the data for heterogeneities by analyzing the results of the
techniques listed above for identifying the cause of non-climatic
discontinuities and variations. Potential non-climatic heterogeneities are:

a. Station/sensor relocation e.g. horizontal and/or vartical
movement of some or all of the station sensors to a new
location.

b. Instrument effects e.g. drift, calibration, maintenance and

new/replacement instruments.

c. Environmental effects e.g. vegetation changes, building
effects on airflow and land use changes.

d. Systematic observer bias and obsefving/coding changes,
After the data have been examined, it is necessary to decide if

heterogeneity exists and if the cause is climatic or non—-climatic. Reasons
for the decision should be documented. Data should be classified as:

Schedule RAF-16
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i Essentially homogeneous:;
ii Essentially heterogeneous because of:
- sgtation/sensor relocation
- instrument effects
- observing and coding practices
- local environmental effects.
iii  Data not examined.

Adjustments may be made, if heterogeneities are known to be caused by
documented non-climatic effects. Spurious data values may be
eliminated/corrected. There are three options:

a. aAdjust data to make a homogeneous record, e.g. to latest
location or proper sensor calibration, if the form and
magnitude of the correction is known. Sometimes adjustments
can be made for station/sensor relccations, instrument
effects and observing/coding practices, Adjustments for
environmental effects should not be made {e.g. urban warming).

b. Split the long-term heterogeneous series into one or more
separate, homogeneous parts and treat the individual parts
separately.

c. Process data as if it were homogeneous, but identify the data

as heterogeneous. If changes have been made to the data then
at the completion of the above process the data should be
re—examined. If desired, interstation comparisons may be made.

Suggested procedures include:

a. Determine statistical distributions and characterigtics of
the data.
b, Use statistical characteristics to determine the

applicability and validity of models such as:

i Double macs analysis
ii Multiple regression
iii -Spatial analysis
iv Time series analysis
v Principal component analysis.
€. Apply valid models,
d. If the comparisons indicate potential heterogeneities, the

data should be further investigated.
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CALCULATION PROCEDURES FOR SURFACE ELEMENTS

CALCULATION OF MONTHLY VALUES (DAILY TO MONTHLY)
Table 1 identifies the principal climatological elements and units of

pasure for which monthly values should be calculated.

ABLE 1. PRINCIPAL CLIMATOLOGICAL SURFACE ELEMENTS

UNIT PRECISION

1. Precipitation Total mm .1
2. Days with Precipitation

Greater than or Equal to

1 men count 1
3. Temperature Tx. Tn, Tm deg C .1
4. Prassure kPa .01
5. Sunshine hours .1
6. Vapour pressure kPa .01

ITE: Precision recommendations are based on consistency of calculations,
ven though it is meteorologically unreasonable to imply the indicated
recision for annual totals.

1@ method of calculation is described below. When arithmetic means are to be
slculated for each month of each year from daily data the following rule
sereafter rveferred to as the "3/5 rule") applies. If more than 3 consecutive
1ily values are missing or more than 5 daily values in total in a given month
-e missing, the manthly mean should not be computed and the year-month mean
wuld be considered as missing. The number of days for which monthly means

-e calculated is N, where N can vary from 23 to 31. The symbol S in the
uations indicates a summation of all N values.

a, Precipitation Total--Totals shall be calculated for each
month of each year from daily data. Monthly totals should be
based on a full month's data. However, accumulated amounts
during the month are acceptable in lieu of individual daily
totals provided that each accumulation ig for 3 or less
days. If accumulated data are used. the nonthly total should
be ‘identified with an “"accumulation" indicator. If any daily
totals are missing and the corresponding accumulated totals
are also missing, the monthly total should not be computed
and the year-month total should be considered as missing.

b. Days With Precipitation Greater Than or Equal to lmm—-Totals
should be calculated for each month of each year from daily
data, Monthly totals should be based on a full month's data,
that is. no missing daily counts are permitted.

c. Temperature——Calculate average monthly maximum (Tx), minimum
(Tn}, and mean (Tm) temperature from the daily values Tx, Tn,

Tm as follows:

Schedule RAF-16,
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S{[Tx + Tn]/2)

Tm

il

N

Note that because of rounding errors, Tm should not be
calculated by averaging the monthly means of maximum (Tx) and
minimum (Tn) temperatures, but rather by summary and
averaging the daily values (Tx,Tn). The "3/5 rule" for
migsing data .applies.

d. Pressurg-—Calculate average monthly sea level pressure (Psl)
and station level pressure {Pst) from the average daily
pressures observed at 00,06.12.18Z,

S((Psl1,00 + Psl,06 + Psl,12 + Psl, 18}/4)

Psl =
N
- S((Pst,00 + Pst,06 + Pst,12 + Pst,18)/4)
Pst = =e—————m— e -
N
e. Sunshine—-Totals should be calculated for each month of each’

year from daily data. Monthly totals should be based on a
full month's data, that is, no missing daily totals are
permitted.

£. Vapour Pressure--Average daily vapour pressure (VP) should
be computed by averaging 24 hourly observations per day. If
24 hourly values are not available for each day, the daily
average may be alternatively calculated from
8 (00.03,06,09,12,15,18,21Z) observations per day. The
number of observations per day zhould be identified with a
'fraquency’ indicator. The monthly mean vapour pressure (VP)
should be calculated as follows and the "3/5 rule" for
missing data applies.

sSvp

VP =
N

Other climatological elements for which monthly values may be
calculated are listed in Table 2.

TABLE 2. OTHER SUGGESTED CLIMATOLCGICAL ELEMENTS (LISTED IN PRIORITY ORDER)
AND METHOD OF CALCULATION

ELEMENT METHOD UNIT PRECISION
Relative Humidity (maxz, min) L % 1
Dewpoint {mean) vii deg C .1

Schedule RAF-16
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{iii) See methodology described in Section V.l.c for maximum temperature.

(iv) See methodology described in Section V.l.a. for precipitation total.

(v See methodology described in Section V.l.b for days with precipitation
greater than or equal to lmm.

(vi) See methodology described in Section V.l.e for sunshine.

(vii} See methodology described in Section V.1.f for vapour pressure.

ELEMENT METHOD UNIT PRECISION

Wind direction(prevailing) ii deg 10
Wind speed {(mean) vii m/s .1
Vector wind direction (mean) vii deg 1
Vector wind magnitude (mean) vii m/s .1
Wind steadiness (mean) vii — ——
Snowfall (total) iv cm .1
Soil temperature (mean per

observation time at depth) iii deg C .1

Days with specified phenomenon
(e.g. thunder, hail, fog, gale,

blowing sand) i1 count 1
Cloud amount (total) vii okta .1
Pan evaporation vii @om .1
Solar radiation vi MI/m? .01
METHOD NOTES
(i) Determine daily maximum and minimum relative humidity RH. and RHy

from 24 hourly observations per day. If 24 hourly values are not available
each day, then 8 (00,03,06,12,15,18,21Z) observations each day should be
used. The number of observations each day should be identified with a
frequency indicator. The average monthly values RH. and RHn are

calculated as follows and the "3/5 rule” for migsing data applies.

_ SRHx
RHx = ——
N
_ SRHy
RHy = :
N
(i) Prevailing wind direction should be calculated by identifying the most

frequent direction that occurred within a month. Frequency counts should be
based on 24 hourly cbservations per day. If 24 hourly observations are not
available for each day. then 8 (00,03,06,09,12,15,18,21Z) observations each
day should be used. The number of observations per day will be identified
with a "frequency” indicator. The number of direction categories (36 is
preferred) should be identified by a "direction" indicator.
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2. NORMALS CALCULATIONS (Year—Month to Monthly Normal to Annual Nermal)

Monthly 30-year standard normals are calculated from year-month
values. If for a given month (e.g. January) 3 consecutive year-month values
{e.g. January 1970, 1871, 1972} are missing or more than 5 values in total for
the given month are missing. the 30-year standard normal should not be
calculated.

Monthly Normals Z for an element X are calculated by

where M is the number of months for which year-month values are available (M
can vary between 25 and 30).

Annual normals for an element are calculated by averaging the 12
monthly normals. For precipitation totals, sunshine, solar radiation, days
with specified phenomenon, standard annual normals should be calculated by
adding all 12 monthly normals. Normals should exist for all 12 months to
calculate an annual normal, that is, no missing monthly normals are permitted
if an annual normal is to be calculated.

3. PROVISIONAL NORMALS (Heterogenecus Data and/or Short-Period)

1f a data series has not been examined for homogeneity or other data
problems, or if a data series has at least 10 year-month values pbut fewer than
that required for the calculation of 30-year standard normals, then
provisional normals Z' for an element X' may be calculated by:

where M' is the number of months for which year-month values are available (M’
can vary between 10 and as much as 30 for heterogeneous data}l. The years for
which monthly values are available are identified by a "year” indicator.

Provisional annual pnormals are computed by averaging 12 provisional
mornthly normals. For precipitation totals, sunshine, solar radiation., days
with specified phenomenon, provisional annual normals should be calculated by
adding all 12 provisional monthly normals. Provisional monthly normals should
exist for all 12 months to calculate a provisional annual normal, that is. no
missing provisional monthly normals are permitted if a provisional annual
normal is to be calculated.

All provisional monthly er annual normals should be identified by a
"provisional” indicator.
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VI. NORMALS FOR UPPER AIR ELEMENTS

Monthly averages should be calculated for the elements listed in Table
3 at the following levels:

Surface
BS kPa
70 kPa
50 kPa
30 kPa
20 kPa
15 kPa
10 kPa
05 kPa
03 kPa

WD 0w YA W N
. . P

[~ I}

TABLE 3. PRINCIPAL CLIMATOLOGICAL UPPER AIR ELEMENTS

UNIT PRECISION

1. Height gpm 1
2. Temperature deg C .1
3. Dewpoint depression/RH deg C%X .1/1
4. Wind direction deg 1
5. Wind speed m/s i
6. Wind steadiness - e

Averages should be calculated for each element at each level for the separate
hours of 00,06,12.18Z by:

_ s
Y= —

N

where ¥ is the monthly average for element X at a given level for a given
time, and N is the number of daily values for which the average is
calculated, (N can vary between 1 and 31)

Decadal means should be calculated by:
S¥ S?z S'S;.:;

Z; = 23 =
M, M2 M,

Z;::

where Zi, Z:, Zi: are the decadal monthly means for the periods 1961-70,
71-80, 81-90; ¥,., Y., ¥; are the year—-month averages at a given level,
observation time and month for the periods 1861-70, 71-80, 81-90; and M.,
M., Ms are the number of year-month values in the decades 1961-70, 71-80,
81-90 for which means are calculated (Mi, M2, Ms can vary between 1 and
10). The decadal means Z:., Zz2. Z3 and counts Mi, M2, M should be
considered an integral part of the upper air normals,
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- 10 -

The monthly normal Z should be calculated by:

sY (note ¥ is the monthly
Z = ——  average, i.e. year-
M month value)

where
M=M; +M,+M,

Note that the monthly normals Z should be calculated from the
year-month value Y and not from the decadal means.

The annual normal is calculated by averaging the 12 monthly normals. Normals
should exist for all 12 months to calculate an annual normal. All upper-air
normals will be considered provisional unless data homogeneity can be
demonstrated.

VII. OTHER CLIMATE DESCRIPTORS

Descriptors other than normals should be provided to allaw more
complete assessment of the variable nature of climate.

Beeause of CLIMAT reporting requirements (ref, WMO 306) it is
necessary to calculate precipitation quintiles as desceribed in WMO Guide to
Climatological Practices, Chapter 8, 1983, pp. B.5-B.7. Quintiles are
required for monthly precipitation totals. A “"method” indicator should
accompany the calculated quintiles.

Other descriptors that should be considered for individual decades and
the whole 1961-90 period are:

1. Standard deviation of daily and monthly maximum, minimum and
mean temperatures, and sea level and station level pressure

and upper air parameters.

2. Percentiles at the 10, 25, 50, 75. 90 levels for all elements
calculated for both daily and monthly data.

3. Frequency of non-occurrence of precipitation, sunshine and
cloud amount.

4. Distribution of extremes.

VIII. SUPPLEMENTAL INFORMATION

To ensure proper use and understanding of the Normals (provisional or
standard). the following information should accompany the normals:

1. Country code
2. Country name
3. Station name
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4. WMO region

Latitude (deg. min, N or S)

. Longitude (deg, min, E or W)
Elevation

WMO Block/Index Number

. Quality and processing indicators

won -~

Accumulation (number of accumulation periods)
Frequency {either 24 or 8 observations per day)
Years (individual years with data)

Direction (either 36, 16 or 8 point compass)
Method for computing gquintiles :

.

o0 oW

i. From data
ii. From gamma distribution model
iii. From other model

f. Provisional normal
i. Yas or no (no indicates standard normal)
g. Reasons for provisional normal

i. Insufficient period of record
ii. Heterogeneity

Station/sensor relocation
Instrument effects
Observing/coding practices
Local environmental effects
. Unknown

G B

iii. Both VIII.9.g.i and VIII.S.q.ii
h. Data completeness

i. Standard normal with no monthly values missing

ji. Standard normal with some monthly values migsing

iii. Number of data values used to compute a provisional
normal.

This document is the result of an expert meeting held in Washington,
D.C., USA, in March 1989. Its intent is to provide general 'information to
Members as they prepare to calculate its standard and/or provigional 3¢ year
Normals. The expert participants in the meeting were:

K. Davidson, WMO

N. Guttman, Mational Climatic Data Center, USA

C. Ropelewski, Climate Analysis Center, USA

N. Canfield, Climate Analysis Center, USA

E. Spackman, Meteorclogical Office, UK

D. Gullett, Atmospheric Environment Service, Canada
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op-1

Dp-2

CDP-13

Chp-4

¥CDP-5

CDP--6

iCDP~7

ICDP--8

iICDP-9

ChP-10

REPORTS PUBLISHED IN THE WORLD CLIMATE DATA PROGRAMME SERIES

WO REGION III/IV TRAINING SEMINAR ON CLIMATE DATA MANAGEMENT AND
USER SERVICES, BARBADOS, 22-26 SEPTEMBER 1986 and PANAMA,
29 SEPTEMBER - 3 OCTOBER 1986 (Available in English and Spanish).

REPORT OF THE INTERNATIONAL PLANNING MEETING ON CLIMATE SYSTEM
MONITORING, WASHINGTON, D.C. USA, 14-18 DECEMBER 1987.

GUIDELINES ON THE QUALITY CONTROL OF DATA FROM THE WORLD
RADIOMETRIC NETWORK {Prepared by the World Radiation Data Centre,
Voeikov Main Geophysical Observatory., Leningrad, 1987),

INPUT FORMAT GUIDELINES FOR WORLD RADIOMETRIC NETWORK DATA
{Prepared by the World Radiation Data Centre, Voeikov Main
Geophysical Observatory, Leningrad, 1987).

INFOCLIMA CATALOGUE OF CLIMATE SYSTEM DATA SETS, 1989 edition.

CLICOM PROJECT (Climate Data Management System), April 1989
{updated issue of WCP-119)

STATISTICS ON REGIONAL NETWORKS OF CLIMATOLOGICAL STATIONS (Based
on the INFOCLIMA World Inventory). VOLUME II: WMO REGION I -
AFRICA.

INFOCLIMA CATALOGUE OF CLIMATE SYSTEM DATA SETS - HYDROLOGICAL
DATA EXTRACT. (April 1989)

REPORT OF MEETING OF CLICOM EXPERTS, PARIS, 11-15 SEPTEMBER 19389,
CALCULATION OF MONTHLY AND ANNUAL 3(Q-YEAR STANDARD NORMALS

(Prepared by a meeting of experts, Washington, D.C., USA, March
1839).
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Missouri Public Service Commission

Data Request
Data Request No. 0209
Company Name MO PSC Staff-(All)
Case/Tracking No. GR-2006-0422
Date Requested 10/17/2008
Issue Revenue - Weather Normalization
Requested From Curt Wells
Requested By Michael R Noack
Brief Description NA
Description At pages 4-5 of Mr. Wells' direct testimony, he states that

Staff's choice of the 30-year period derived by NOAA for
normalizing MGE's annual loads for weather is based on
“previous Staff analysis, Commission decisions, and these
standards for normal weather variables established by NOAA
and the WMO." Please provide all documents and any other
explanatory information to support the basis for Mr. Wells'
statement as it relates to: a. Previous Staff analysis b.
Commission decisions ¢. Standards for normal weather
variables established by NOAA and WMO.

Due Date 11/6/2008

Response:
a. Previous Staff analysis;

1. Testimony on behalf of Staff by then Missouri State Climatologist Dr. Wayne
Decker in Case No. GR-92-165 (attached)

2. Testimony on behalf of Staff by then Missouri State Climatologist Dr. Steve Qi
Hu in Case No. GR-99-315 (attached)

b. Commission Decisions;

Commission Report and Order relied upon is Commission Report and Order
(January 22,1997) in MGE Case No. GR-96-285.

(Relevant sections attached: Cover page, List of Appearances, Table of
Contents, Weather Normalization Adjustment section. Pages 1-4, 16-18.)
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¢. Standards for normal weather variables established by NOAA and WMO:

This convention was promulgated by the World Meteorological Organization in
1989 as “Calculation of monthly and Annual 30-year Standard Normals, WCDP-No.10,

WMO-TD/341”, Geneva. (See response to DR 208)
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FAYHE L. DECXER
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Q. What is your name and address? o

A. I am Wayne L. Decker. I liva at 1007 Hulan Orive,
¢olumbia, Nissouri §5203.

Q. what is your profassional position?

A, I serve the University of Hissouri-Columbia as a
Profassor of Atzospheric Science. I have also bean designated as tha

Sta:w Climatologist for Missouri.

Q. How long have you been exploved by the University of
Hlzsouri?

A I came to the Univarsity of Missourl an Assistant
Sroteseor in Saptasmber 1949, I was dessignated ss the State
Climatologlst when the National Weather Service phasad-cut their
program of sacvice to the States in the late 1960's.

Q. Whare were you smployed prior to your sppolntmont at
tha University of Hissouzd? .

| W . 1 worked as a climatologist for the Naticnal Weather
Bervico {called at that time the U, $. Weather Bureau) and served in
Horld War II s a meteorologist with the U. &. Navy im the Pacific
theator.

Q- What has besn your formal sducation?

A. My undergraduate education was at Csntral College in
Pella, Iowa with a major in Chemimtry. I raceived post-graduate
tralning in Moteorology at UCLA in 1943-44. I hold NS and Ph.D degrees
trom Icwa State Upnfivaersity in Climatolegy.

Q. Do you have any ather professional qualifications?

A. Yos. To savae time, I have attached a copy of nlwané

biryraphical information as Scheduls 1.
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KWeyna L. Dockar

Q. w#hat doag the ficld o cli.utoloqy covar? -

As Clinatolegy le thy atudy of the varlaticns in
climzte, beth spatial and temporal, and docuzzentntion of ths effscta
cf thuse varlatlona on nman. Climatclegy 4involves the uss of
statissical presedurss for doterining tho risks of climatic eventas
from a provabllity polnt of view. Tha clisatologist must assea ths
affacts of diacoantinultiss in th5 cliratie records due to natural
causes, changen in obeprvational procaiurom, and effects of man on the
snvironmont. The climatologiat intarp-cts tha historical obssrvational
asring in teres of the affacts of clluzte on husan food supply and
hoplth, weathor ssnajitive oprroticne and econcaic growth and

developmant.
Q. Does climatology provica information of valus to the

aotesszent of hsating demands?

A. Yas. ror omany 7yaars tha wtllity corpanies,
consucars, and the Gtate comalsaicno ropulating the supply of fusl and
power have uoed climstic rocoyds a5 A Bisia for satting ratos and
anticipating enargy nseds., Tha climavclejist can providw valuable
asaistance with tha intarprotcitlion of tia hixtorical climatic records.

Q. Doea it make a difZosronca where tha woather
obanrvationu are taken for coscribing the climatic characteristics of
& city or reglon?

A, Yos, when one intorpratd climate data over an
axtonded pacicd Lt is very irportant ko raview tho history of the
wasthor station Jlocaticna and the type of instrumsntation used,
Attachad to this testimony am Schedula 2 i3 a oummary prapared by the
Hational Ocoanic and Atmoephoriec Admlniatration (HOAA) of the downtown

and Lerbazt Pisld locations whore waathar cbservations have bosn taien

and tha instrwsentation unad in St. Louis.

- Page 2 =
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Wayne L. Dacker - : . S

Q. Is it a standard practice t‘or‘ cll.ﬁatoloqhn to cefer
to such 4 NOA\ summary whan reviewing historical weathsr station
locstiong and instrusentation?

A. Yem, In this instance, I reviewsd fichedule 2 in the R
couzee of preparing thic testimony. ‘

Q. According to the data contained in Schedule 2, have
ths weathar records at St. Louls been taken at the same Ieclll:.l.en
throughout tne time of record keeping? ) i

A. fo, the records wers first taken at a location in the
conter of ths downtown arsa of Bt. Louis. tater, with the
establishmant of the alrport (Lambert Field) thass responsibilitiea
ware transforrad to tha airpoert location.

The downtown tesperaturs cbssrvations were taken st roof~

i mk g Ay kAt s 1

top, about 200 fest above the street from 1503 onward until the closing A
of tha obsarving station in 1963. Prior to 1903, the roof-top station
wan locatod about 100 fzet above the atreet. '
Unlasa ons carefully reviews tha etation lozation
doscriptions, it would appsar that the Lombert Field Station did not i

exparisnce much of a change since it was established in 1929. Thers

oy r——
i s -

ars, howaver, two changes in ths location of the instruments at Lambert
Field requiring analysis.

Q. What axe these changes?

A.  In Novesber 1943 tha mite of the temperature

e At i ol LA

massurement at Lazbert Field was movcd from a position away from the

[t ea- Rkt

building (in an instrument shelter at five fest above the ground) to
a roof-top location on the seccnd floor of the Adainistration Building.
This plouit'..lon allowed the dark roofing and tha vents froam the first
floor to provide a less than ideal location for documenting the climate
of the aroa. I have raviewed the degrsa day valuss reported for L
Lamoort Fleld for this pericd (1943 through Septembar 1957} and thess ’

records mhow the period as one with low haating degres day totals. The

- Page 3 = ' -
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avorayo degroe days froa the paric.d exconding froca tho 194)-44 nranon
through tha 1256-57 season is sowa 6% lowsr than tha ocan clat 48138
caloulatad for the pericd currently used by the Public Service
Coreaisaion. It is very likaly that thy warmar temparatures ware, At
laaznz in part, due to heat added by tho roof oxpoaurs.

on April 18, 1958, the sitms of meacurcoent At Lambert Field
way moved to a position betwran the.runwoeys and over graas. This move
may have rosulted Ln a cooler environmant than when the lnstruments
waze: locatod closs to or on buildingo.

Q. Have the weather raccrzda always been derived from the
sacze type of wsathor instruments in St. Louis? l

' A.  Tor moot of the pericd since ths late 1850‘s the
terperoture rsecords have cone from liquid in glass thermometsrs
{morcury or alcohol in glamss). Thaes thermometars wers -.hnda»d from the
sun and protmcted from the earth’s radlztion by a louvarsd box mounted
about five fest abuvae the ground or roof top.

However, when tha instruronts werm moved to tha runway
locakion at Lambert Field in April 1958, tha ayctem of maasuring
temperatures caployed by the Nationsl Yeathar Service In 3t. Louls was
changod. This changs conoisted of discontinuing the use of liquid
tharmomsteru mountad in the white instrument shelter in favoer of
®lectrical therscawtors axposed in a reflactive cylinder over the grase
arpas botweon the runways. The obosrvaticne frcm these inotruments are
reccrded on indicators in the Hatlonsl Weathor Service Office. This
new syntem was inotalled at all airport cbporving stations of the
National Weather Secvice At about this s&e tine. Binco the
instrumants wore located away from ths bulldings and the paved tarmac,
the tomperaturec are typically cooler than thase ;':r-v!.aullr raported
from exposures near the buildings. This sywstcm has continued in use

for the past three decades. It can be potad that the heating degres

days in reacent years {sinca 1950) are markedly higher, suggesting that
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Direct Testimony of
Wayna L. Deckar

ths now location provides a samyling of temperaturss for a slightly
codler climate for the Lambart Fleld arsa, Even when onae includes the
degres day totals for the warmer most rsosnt dlc.;mdo (1981-82 through
1990~91) tha thirty-two year average {1958-59 through 1990-91} is very
close to the value suggested by the Comsission as the long-time

arorage.
Q. Yor degcribing the climatic charactaristics does the

clinstologist usually use the satirs period of record available for a
pasticular station? ’

A. Climatologists tend to tuese a subsat ef the entirs
period of record for descrihing the characteristica of ths climste of
a city or region. The length of record for this subset should be long
ancugh to repressnt the climate of the reqion in a manner that reduces
the changss of a short ssquance of cool or warm years Anfluencing the
climatic statistics, Clesrly the period should be long snough to be
*repzosantative® of the climats of tha reglion, but not be sc long that
it msasuros a condition that has slready past and no longsr valid for
the climatological time series. This problem of deiining a bass pariocd
for the "normal® climate has plagued climatologists for many years.
The World Metsorological Organization (& UN agency which coordinates
natlonal programs in msteorology and climatology) and the Mational

Woather. Service in the U. 3. have adopted the pollcy of using the most

rocent thirty-ysar periocd as the averags for comparieson purposos,
Cndar thalr policy, the avarsge is "rolled over® at the b-qlr'mll.nq of
each decade, The newly established "normals” are then uwed for the
noxt t#n yoars.

Q. Is using the “"thirty yesar norsals® b-ttpr than using
the entirs record available for 5t. Louls?

A. ‘The climate of any region is dynamic in the sense

that there is a constant change. Sonme of - thesa changes appear to ba
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random whila othere are syetematic. The “rolled over averago” ie used

1
R 2 tor the normala to minimire tha cyntomic errozse.
= 3 Ono gource of the systemic scror is the chénge in the type
4 of instruments usmed to messure tymparsture and the exposurs of thaoe
::.h‘ 5 “ lostrumants, It appears obvioua that if a differsnt procodure was
E 6 pravicusly used for measuring tempurature than is usad today that ths
3 7 pvldur records should not be an:ludnd in tha base period which defines
. 8 the climatic normals,
9 Anothar systomie errer i{n temporatura is the changes
10 aspociatod with the growth of the city of 5t. Louis. The *urban heat
- i1 lsland® is & wall documonted phencmenon which notes that tha urban
1 12 ten:po'tatn:u ara warmer than the nearby rural temperaturasm,
1) particularly at night. This tespiraturs difference is related to sirze
14 of the city (araa and population). The center of wvarming and the
15 sxtent of warming depunds on the configuration of the city. In the
16 case of St. Louls, there has beon some documancation of the urban
17 offnct from detalled studics in the 1960*e. It appears that the canter
18 of development ln St. Louis hae bgon away from the Mississippi River,
19 and the urbanizatien of the area around Lambert Field is apparsnt. The
20 opportunity for an urban climate changao in the Lambort_rlela waathor
21 recorda, although not dovumented, is certalnly prasent.
4 22 . Q. What would you rocommand tha Cormission use for the
2 23 base period= in defining dogroe day normale for St. Louls?
‘} 24 A 1 would recommand that the most recent thirty-year
qi 25 period with a recalculation every decade be used for tha following
A 26 ressons:
27 {3} 1t would not allow evants which have occurred nearly
28 a contury ago to ba equally welghted with more
29 rocont svents in the caleulation of the normalm;
30 {2) it would allow for an adjustment for changes in
31 climate, both natural or anthropeganic)
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{4)

{5)

0'
A,
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ARSI B E R

. .‘,:

this procedurs would bring tha techaiques umed in
Missouzi in line with those used by the n;ctonul
Neather gor¥1en and otheyx States) |
the thirty-year period is long enough to preduca 7
statistics that are stable without major variations
from decade to decade) 3
during the most .recent thirty-year period (19¢1~
1930), the cbssrvations at Lambert Field have been f
tokan from the sace site using the same type of
waather Llnstruments. . !
Doas that concluds your testimany? -

Yes.

= Paga 7 -
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DIRECT TESTIMONY
OF
STEVE QI HU
LACLEDE GAS COMPANY

CASE NO. GR-99-315

Q. Please state your name and business address.

A. My name is “Steve” Qi Hu, and my business address is 237 L.W. Chase Hall,
University of Nebraska-Lincoln, Lincoln, Nebraska 68583-0728.

~ Q. What is your present position?

A. 1am a climatologist and an Assistant Professor of Atmospheric Science at
the School of Natural Resource Sciences of the University of Nebraska-Lincoln.

Q. How long have you held your position and briefly describe your
responsibilities?

A. 1was appointed to my present position in February 1999. My responsibilities
at this position include research, extension service and teaching. In research, I am
developing and improving our understanding of the regional climate variations and
climate impacts on regional agriculture and the regional economy. In extension service, I
am responsible for disseminating the most recent research resuits in climate and climate
variations to the general public of Nebraska and neighboring states including Missouri. In
teaching, I am currently teaching the Agricultural Climatology course.

Q. Do you have any previous work record in the State of Missouri?
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A. Yes. Iwas aResearch Assistant Professor of Atmospheric Science at the
University of Missouri-Columbia, and served as the Missouri State Climatologist and
Director of the Missouri Climate Center for the time period July 1995 through January
1999.

Q. Could you briefly describe your responsibilities at that position?

A. 1 was developing research programs aimed at understanding the regional
climate variations and climate impacts on regional agriculture. In service as the State
Climatologist, I was responsible for archiving, maintaining, and disseminating weather
and climate data to the general public of Missouri. I was also responsible for providing
expert interpretations of weather and climate data to data users.

Q. What is your educational background?

A. 1obtained my M.S. and Ph.D. degrees in Atmospheric Sciences from
Colorado State University in 1986 and 1992, respectively. Ihad my post-doctoral
training at the State University of New York-Albany from 1992 through 1994. Prior to
my M.S. degree, I obtained my B.S. degree in Meteorology from Lanzhou University in
China in 1982.

Q. Will you briefly describe your experience as a Climatologist?

A. Moy research in regional climate variations has produced many refereed
publications and numerous conference presentations. Ihave used various methods in
analyzing climatic data and understanding regional climate variations.

Q. What is the purpose of your testimony?
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A. Twill explain the necessity for adjusting the station temperatures and a
procedure I used in correcting the Saint Louis Lambert International Airport station
temperature time series for the time period 1961-1998.

Q. What kind of weather station is at the Saint Louis Lambert International
Airport?

A. The Saint Louis Lambert International Airport station is a first-order weather
station of the U.S. National Weather Service and is operated by properly trained
professionals.

Q. Why do you need to adjust the observed temperature?

A. Adjustments of observed air temperature from an individual weather station
are needed to remove potential errors and biases in the temperature data.

Q. What possible errors could exist in the observed temperature values?

A. The errors in observed temperature data may be categorized into two groups.
1) The error resulting from observer’s human error. This kind of error enters the data
when, for example, observers read incorrectly the scales of a thermometer or take the
observation at a time different from the specified observation time. 2) The error resulting
from malfunctioning thermometers falls into the second category.

Q. How do you find these errors and how do you correct them?

A. These errors are identified at the National Climatic Data Center at Asheville,
North Carolina, after the data are reported to the center. The data are checked using a
developed quality control method. Erroneous data is flagged and then an estimated value
is assigned to replace the erroneous data. The estimated value can be derived using

different methods.
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Q. What are potential biases in the observed temperature data?

A. There are two sources producing biases in the observed temperature data. 1)
The sensor bias. This is a bias due to systematic overestimate or underestimate of the
temperature by a thermometer. This kind of bias may be introduced to the data due to
drifting of aging sensors. 2) The bias resulting from physical environment change of the
weather station. These include station location changes and the surrounding environment
change as consequences of economic development, e.g., the new buildings and parking
areas, and natural change such as maturing trees. These changes alter the environment of
the station and, hence, the averaged thermal condition the station measures.

Q. What kind of biases have you found in the Saint Louis Lambert International
Airport weather station data, and what may have caused them?

A. [ found that the station location change and consequent exposure changes
have caused systematic biases in the station temperature data. My investigation of the
station history of the Saint Louis Lambert International Airport station has disclosed that
the station location changed four times during the 38-year period of 1961-1998. These
occurred in November 1979, January 1985, February 1988, and June 1996. My analysis
revealed that two of the four location changes, i.e., the ones in 1979 and 1988, caused
systematic warming biases to the station temperature data and the change in 1996
resulted in a reversal of this warming bias.

Q. Why was a warming bias introduced to the data by the location changes in
November 1979 and February 19837

A. The warming bias was introduced to the data because each of those two

location changes brought the station to a less open area. For example, in November 1979

4
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the thermometer was moved from a relatively open field to a new location very close to a
building with an improved parking area. The building and parking lot pavement absotb
solar radiation and emit long-wave radiation to warm the environment during the day.
The building also emits more heat during night. The thermal effect of the building and
the parking ot added a warming bias to the temperature data of the station. In June 1996,
the station was moved back to the airfield, where the thermal effects of the building and
the parking lot would no longer impact the temperature readings.

Q. What procedures have you used to correct the bias in the temperature data?

A. The procedures include the following: 1) identify the dates of the station
location change by reviewing the station history files and interviewing the observers
during visits to the station; 2) identify reference weather stations for which normals are
published and which did not experience location changes during the time when the Saint
Louis Lambert International Airport station was moved; 3) compare the temperature
series of the Saint Louis Lambert Intemational Airport station and the reference stations
over the period covering the time of the station location change, and identify any bias
introduced to the Saint Louis Lambert International Airport station temperature record
from the station’s location change; and 4) calculate the correction value and apply it to
the daily temperature series of the Saint Louis Lambert International Airport station to
remove the bias.

Q. What was the application of these procedures to correct for the location
changes at the St. Louis Lambert Intemnational Airport?

A. For the November 1979 and February 1988 changes, the reference stations

chosen were at Elsberry, MO and Unionville, MO. Five years of monthly maximum and
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monthly minimum temperatures were used to calculate the changes that had occurred at
the St. Louis Lambert International Airport. For the June 1996 change, five years of
consistent daily temperature series were available from the Elsberry, MO and Jerseyville,
IL weather stations. These data were used to calculate the changes that occurred at the
St. Louis Lambert International Airport weather station when the station was moved back
to the airfield and the ASOS was commissioned. Further details of the procedures and
data used are provided in my work papers.

Q. What are the differences between the uncorrected and corrected temperature
data?

A. The warming bias resulting from the November 1979 location change is
0.700°F. There was no bias added to the station temperature from the location change in
January 1985. My analysis revealed that the uncorrected temperature was warmer by
0.783°F as a result of the station being moved to a location close to a building and a
parking area in February 1988. The station location change in June 1996 was from a site
close to a building and a parking area to an open area (see Figure 2 on Schedule 1-8).
This location change was accompanied with the observation system change from the
conventional unit to the ASOS (Automated Surface Observation System). This change in
location resulted in a reversal of the warming bias of —1.875°F. The net effect for the
three changes is that the post June 1996 temperatures will read 0.392°F cooler than
temperatures read prior to November 1979. This is within the ASOS cooling bias of
0.5°F found by climatologist Thomas McKee [*“Climate Data Continuity Project Ends:”

Silver Spring, MD 20910, ASOS Program Office Wx23, 8455 Coleville Rd., Suite 705].
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Q. How could these differences be affecting the calculated heating degree days
and cooling degree days using the uncorrected Saint Louis Lambert International Airport
temperature data?

A. Because the heating degree days are defined as the summation of the
differences of the actual temperature below a reference temperature, e.g., 65°F, in each
hour during each day and over a one year period, a warming bias in observed temperature
will lower the difference between the reference and the observed temperatures and,
hence, reduce the total number of heating degree days in a year. The opposite effect will
occur for cooling degree days. In this case, the warming bias in the Saint Louis Lambert
International Airport station temperature data can cause a decrease in the number of
heating degree days and an increase in cooling degree days recorded at the station.

Q. Did you provide these corrections for the Saint Louis Lambert International
Airport station to Mr. Dennis Patterson for use in calculating normal heating degree
days?

A. Yes, Mr. Patterson used these corrections in his calculation of normal heating
degree days for the Saint Louis Lambert International Airport station.

Q. What should be a time period for developing meaningful climate normals?

A. In describing climate “normals” the WMO (World Metecrological
Organization) requires the use of 30-year temperature and precipitation data. This
standard is accepted by the U.S. National Weather Service. One of the reasons for using
such a time period in defining climate conditions is that climate has its natural
varigbilities. These variabilities are shown, in part, by oscillatory variations of

temperature and precipitation at various time periods, For example, there have been

7
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many studies showing significant interannual and interdecadal temperature variations in
the U.S. To minimize the impacts of these fluctuations on averaged climate conditions
WMO recommends to use 30-year data in calculation of the normal of the surface air
temperature.

Q. Does this conclude your direct testimony?

A. Yesit does.
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BEFORE THE PUBLIC SERVICE COMMISSION

‘OF THE STATE OF MISSOURI

In the Mattar of Missouri Gas Energy's Tariff Sheets Y

Designed to Increase Rates for Gas Service in the ) case No, GR-$36-285
)
)

Company's Service Area.

APPEARANCES
gary W, Duffy, James C. Sweatengen, Raul A, Boudreay, and m_m_cmm:} Brydon,

Swearengen & England, P.C., 312 East Capitol Avenue, Post Office Box 436,
Jefferson City, Missouri 65102, for Missouri Gas Energy, a division of Southern

Unicn Company.

m&w; Hendren & Andé:ae, 235 East High Street, Post Office
Box 1068, Jefferson City, Missouri 63102, for Williams Natural Gas Company.

Jeramiah D, Finnegan, Finnegan, Conrad & Peterson, 1209 Penntower office Center,
3100 Broadway, Kansas City, Misscuri 64111, for County of Jackson, Missouri,
Central Missouri State University, and University of Missouri-Kansas City.

James M, Fiascher, Attorney at Law, 101 West McCarty Street, suite 215,
Jefferson City, Missouri 65101, ’

and - :
Susan B, cunnipgham, Attorney, Kansas City Power & Light Company, 1201 Walnut
Street, Kansas City, Missour.‘g 64106, for Kansas City Power & Light Company.

Richard W, TFrench, French & Stewart Law offices, 1001 East Cherry Street,
Suite 302, Columbia, Missouri 65201, R . .

and T

James P. Zakoura, Smithyman & Zakoura, Chartered, 7300 West 110th Street,
overland Park, Kansas 66210, for Mid-Kansas Partnership, ‘and Riverside Pipeline

Company, L.P. e

Mark W. Comley, Newman, Comley & Ruth, P.C., 205 East Capitol Avenue, Post Office
Box 537, Jefferson City, Missouri 65102-0537, for City of Kansas City, Misscurl.

victor 8. Scott, Andereck, Evans, Milne, Peace & Bau:ﬁhqer, L.L.C., 301 i’..'ast
McCarty Street, Post Office Box 1483, Jefferson city, Missourli 65102-1438,

- ﬂnd - . . ."-.‘ [P . o . .
Richard W, Stavely,6 Attorney at Law, 257 North Broadway, Suite 200, Wichita,
Ksnsas 657202-2318, for Mountain Iron & Supply Company. '

Bruce A. Dotason, Bruce A. Dotson Law Fimm, 1124 Southwest Main Street, Suite 203,
Blue Springs, Missouri 64015-3612, for Gas Service Retirees’ Association of

Missouri,
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Stuart W, conrad, Finnegan, Conrad & Peterson, 1209 Penntower Office Center, 3100
Broadway, Kansas City, Missouri 64111, for Midwest Gas Users Association.

Douglas E. Mighael, Senior Public Counsel, Office of the Public Counsel, Post
0ffice Box 7800, Jefferson City, Missouri 65102-7800, for the Office of the

Public Counsel and the public.

Jeffzrey A, Nesvil, Deputy General Counsel, Sennv G. Baker, Deputy General
Counsel, Thomas R. Schwarz, Jr., Senior Counsel, and Reger W, Steiner, Assistant
Genaral Counsel, Missouri Public Service Commission, Post Office Box 360,
Jefferson City, Missouri 65102, for the atatf of the Missouri Public Service

Commission.

ADMINISTRATIVE : -
LAW JUDGE: Thomas H. Luckenbill, Deputy Chief.
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On December 2, 1996, Riverside/Mid-Kansas filed a motion to strike a
portion of late~filed Exhikit 172. Riverside/Mid-Kansas requests that the
portion beginning with.page 3, line 7, throuéh the botéam of page 4, he stricken,
becausé it goes beyond the information requested by Commissioner Crumpton,

On December 10, 1996, MGE filed a responae to the motion to strike. MGE
argques that all of late-filed Exhibit 172 1is responsive to Cormmi ssioner
Crumpton’s request.

The Commission finds that all of Exﬁibit 172 is responsive to
Commissioner Crumpton’s request. The Commission will deny the moﬁion to strike.

The Commission has received no objections to the zecaibt of the
late-filed exhibits other than the cbjection of Riverside/Mid-Kansas discussed
above.

Late~filed Exhibits 113, 114, 115, 116, 117, 120, 163, 163HC, 164, 171,

172, 173, 174, 179 and 179HC shall be received into the record.

The Missouri Public Service Cormission, having considered all of the

competent and substantial evidence upon the whole record, makes the following

findings of fact.

I Revenue Adjustments
A. Weather Normalization Adjustment

This issue concerns the appropriate period of time to use for the
purpose of establishing “normal” temperatures in the context of setting rates for
MGE. MGE advocates the use of ten years of data ending March 31, 1996. Staff

advocates the use of 30 years of data (1961 through 1590). Public Counsel agrees

with the staff on éhis issue.
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MGE witness Cummings maintains that the ten-year ﬁverage of Heating
Degree Days (HDD) compiled by the National Oceanographic and RAtmospheric
Admiqistration {NOAR) batter reflects the temperat;res experienced in recent
years and is not influenced by several consecutive cold winters which cccurred
many years age and have not repeated themselves, (ﬁx. 9, p. 8). Dr. Cummings
performed an analysis where he calculated the median tem?eratures over thg last
ten and fifteen yeara and he concluded that the ten-year measure is more
represantative of recent years’' temperatures than_;ﬂe use of the 1961-1380

measure. (Ex. 9, p. 9). The reason for this result is that there were some

winters with extremely cold temperatures a number of years ago that are reflected

in the 30-year measure, and these extremes have not repeated themselves in the

last decade. (Ex. 9. p. 10}.
Staff maintains that the Commission should use the 30-year measure of
normal temperatures published by NOAR, which are based on properly adjusted

monthly Heating Degree Day data from the FAA weather stations at Kansas City

]

International Airport and the Joplin Airport. Staff argques that the 30-year
average is the more proper measure of “normal weather” rather than the ten-year

moving average proposed by the Company. NOAA's 30-year normal avarageé are

compiled independently of the regulatory process and are set for a period of
ten years at a time after each decads of data can be analyzed. The.calculations

of “normals” are done only once every ten years because they require a

asubstantial effort and commitment of NOAR’S resources. The published normals

used by Staff remain the same for those ten years until another decade’s worth

of data is collected and analyzed by NOAA.

Staff believes that the 30-year period utilized by NOAA is necegsary to

constitute a normal period. This period is long enough to compensate for

shorter-term cycles that may be present in the data, while not being so long that
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historical conditions which are no longer relevant-: migl;xt. inﬂuence the celcele-
tions of normals. Staff maintains that the use of a g:.en.-yeer mevinq average as
proposed by MGE results in great fluctuations of “no-male" which has no place in
setting rates on a forward-loocking basis. '

'I;he cormission finds that NOAA'S 30—yeaf'ﬂozﬁ='ia .ts‘,,t.he moxe 'aiaprop.fiate
benchmark. The ten-year moving average weuld needleeeif ceuee'frequent rate

changes based on the introduction of new data every 'yewar. If one takee MGE'Ss

argument to its logical extreme, the camiuion would. use the most recent year's
experience in MGE’s service territory and re-set rates each year. 'This could

lead to serious financlal problems ‘for HGB i!'i.-t; rates were set after a fecor&—
g w

setting cold year. 1In addition, the dat:a upon which Statt's :ncommandatfon 1s

.."'f RS 5

based has gone through the processes established by NOAA to enegx_:e,_t.he best data

possible. This safeguard is not present J.n MGB': apprcech.

-

B. Egmmmi_c_]lemlnmnﬁnlnlmm

OPC maintains that the conmission must impute the full level af revenues

pased on the Large Volume contract rate. OPC bases this posit:l.on on the tariff

language contained on MGE’s Sheet 74, which states:

T

Prior to any determination of the Company’s revenue
requirement for rate making purposes befare the Commissicn, -
test year revenues shall first be adjusted to the level
corrssponding to that which would be produced under the
standard Large Volume contract rate schedule with r:espoct to
the customers qualified for service hereunder. .

OPC maintains that this language precludes staff and MGE from making their
' recommended adjustment that has the effect of having ratepayers fund approxi-
mately 25 percent of the amcunt of economic developmeet discounts.

This issue is the extent to which MGE’s shareholdere should beer the

cost associated with discounted rates which MGE offers under MGE’s economic

18
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Data Request No.

Company Name

CasefTracking No.

Date Requested

Issue

Requested From

Requested By
Brief Description

Description

Due Date

Response:

Missouri Public Service Commission
Data Request

0210

MO PSC Staff-(All)
GR-2006-0422

10/17/2006

Revenue - Weather Normalization
Curt Weils

Michael R Noack

NA

Define the term “weather normal® as understood by Mr. Wells
within the context of his direct testimony.

11/6/2006

Mr. Wells understands “Weather normal” in this context to be, as defined by NOAA and
the WMO, the arithmetic average of a weather variable-- in this case daily average
temperature (the arithmetic average of the day’s maximum and minimum) over the 30-
year period from Jan 1, 1971 through December 31, 2000.
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Missouri Public Service Commission

Data Request
Data Request No. 0211
Company Name MO PSC Staff-(All)
Case/Tracking No. GR-2006-0422
Date Requested 10/17/2006
lssue Revenue - Weather Normalization
Requested From Curt Wells
Requested By Michael R Noack
Brief Description NA
Description Would Mr. Wells agree that the choice of a weather normal

for MGE should best reflect the weather expected to occur
when its approved rates in this case go into effect? If not,
please fully explain the factors he believes should be
considered in choosing a weather normal for a gas utility
such as MGE.

Due Date 11/6/2006

Response:

No, Mr. Wells does not agree because Missouri is a test year state. In Missouri,
utility sales data from a test year are adjusted for departures from the normal condition in
order to calculate a revenue requirement and a set of rates for a year where the normal
condition would have been experienced. The weather normal chosen should be
sufficiently long to provide the necessary stability without major variations, yet pot
excessively long to inappropriately weight long past values collected with now obsolete
instruments using different procedures. NOAA and the WMO have determined that the
three-decade normal period with updates each ten years meets these requirements.
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Missouri Public Service Commission

Data Request
Data Reguest No. 0212
Company Name MO PSC Staff-{(All)
Case/Tracking No. GR-2006-0422
Date Requested 10/17/2006
Issue Revenue - Weather Normalization
Requested From Curt Weills
Requested By Michael R Noack
Brief Description NA
Description Has Mr. Wells in this proceeding conducted any specific

analysis to determine the most appropriate weather predictor
to normalize MGE's annual customer joads for weather? If
not, please fully explain why such an analysis has not been
conducted.

Due Date 11/6/2006

Response:

The analysis performed was to determine the appropriate weather stations to
which to apply the 30-year normal. As stated in the response to DR 211, Missouri is a test
year state. Sales data from a test year are adjusted for departures from the normal
condition to calculate a revenue requirement and set of rates for a year in which the
normal condition would have been experienced. The test year is compared to a “normal”
year. No attempt is made to “predict” future weather.

Previous analyses, listed in response to DR 209, have shown that the
NOAA/WMO 30-year normals period is the most appropriate time frame for
determination of a normal. Customer loads are based on Heating Degree Days, defined
as the number of degrees daily average temperature is below a 65 degree base. These
loads are compared to the normal daily heating degree days defined using the NOAA 30-
year period.
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