
EXHIBIT 
\l 

----------------------------------------· J /D'-/ 

£~tre Exl1ibit No.W­
r ate~d)-\- 1 .1 ReporterAf 
File No07}91/1 .. ·.o~ 

Exhibit No.: 
Issue: fuel Hedging - Evaluation 
Witness: Blake A. Mertens 
Type of Exhibit: Rebuttal Testimony 
Sponsoring Party: Empire District Electric 
Case No. E0-2017-0065 
Date Testimony Prepared : June 2017 

Before the Public Service Commission 

of the State of 1Vlissouri 

Rebuttal Testimony 

of 

Blake A. lVlertens 

June 2017 

Empirre DistrictN 
A Liberty Utilities Company 

FILED 
September 1, 2017 

Data Center 
Missouri Public 

Service Commission



REBUTTAL TESTIMONY 
OF 

BLAKE A. MERTENS 

BLAKE MERTENS 
REBUTTAL TESTIMONY 

THE EMPIRE DISTRICT ELECTRIC COMPANY 
BEFORE THE 

MISSOURI PUBLIC SERVICE COM1viiSSION 
CASE NO. E0-2017-0065 

1 INTRODUCTION 

2 Q. PLEASE STATE YOUR NAME, TITLE AND BUSINESS ADDRESS. 

3 A. Blake A. Mertens. I am the Vice President Operations - Electric for The Empire 

4 District Electric Company ("Empire"). My business address is 602 South Joplin 

5 Avenue, Joplin, Missouri. 

6 Q. PLEASE DESCRIBE YOUR EDUCATIONAL AND PROFESSIONAL 

7 BACKGROUND. 

8 A. I graduated from Kansas State University in 2000 with a Bachelor of Science Degree in 

9 Chemical Engineering and a minor in Business. I received a Masters Degree in 

10 Business Administration from Missouri State University in December 2007. I am also 

11 a professionally licensed engineer in the state of Kansas. I was employed by Black & 

12 Veatch Corp. immediately following my graduation ti·om Kansas State University in 

13 May of 2000. From June of 2000 through November of 200 I, I held roles as a 

14 technical analyst and energy consultant for the Strategic Planning Group of Black & 

15 Veatch's Power Sector Advisory Services in the Energy Services Division. Duties 

16 included assisting in power plant siting studies, economic analysis of potential power 

17 plants using production cost modeling, independent engineering evaluations of plant 

18 assets, and market analysis of the California energy crisis of 2000 - 200 I. I went to 

19 work for Empire in November of 200 I as a Staff Engineer in Energy Supply where my 
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1 duties included tracking of plant capital and operating & maintenance ("O&M") 

2 expenses, involvement in energy supply regulatory issues, evaluation of new generating 

3 resource options, assisting in the construction of new plant, and assisting in the 

4 modeling and tracking of the! and purchased power costs. In 2003, my title was 

5 changed to Planning Engineer with similar duties but more responsibilities in the area 

6 of generation planning. In the fall of 2004 I took a position as Combustion Turbine 

7 Construction Project Manager. In this position I was responsible for the construction 

8 and commissioning of a 150 megawatt ("MW") combustion turbine at Empire's 

9 Riverton Power Plant known as Riverton Unit 12. Riverton Unit 12 went into 

10 commercial operation in April of 2007, In the fall of 2006 I took on the position of 

11 Manager of Strategic Projects. In this role I was responsible lor the management of 

12 new generation and major projects for Energy Supply facilities. This included 

13 representing Empire's interests at the Iatan, Plum Point and other off-system generation 

14 facilities. In January of 2010 my duties were expanded to oversee Empire's 

15 environmental and safety depatiments and my title was likewise changed to Director of 

16 Strategic Projects, Safety, and Environmental Services. In April of 20 II I was 

17 promoted to Vice President, Energy Supply where I am responsible for power plant 

18 operations, fuel supplies, energy procurement and marketing, and energy supply 

19 servtces. In my current role as Vice President Operations - Electric, I have added 

20 responsibility for engineering and commercial operations to my previous role. In this 

21 role, I am accountable for the proper budgeting and accounting of capital, operating, 

22 and maintenance expenses tor Empire's generation, transmission and distribution 

23 assets, both individually- and jointly-owned. 
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HAVE YOU PREVIOUSLY PRESENTED TESTIMONY BEFORE Tlill 

MISSOURI PUBLIC SERVICE COw1lVIISSION ("COMMISSION")? 

Yes. I have presented testimony in several Empire rate cases in various jurisdictions, 

including 1viissouri. 

WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY IN THIS 

CASE? 

To respond to portions of the Direct Testimonies provided by Office of Public 

Council (''OPC") witnesses John S. Riley and Charles R. Hyneman alleging 

imprudence by Empire. In particular, l will address Mr. Riley and Mr. I-Iyneman's 

failure to fairly evaluate Empire's hedging decisions prospectively. 

WHAT OTHER REBUTTAL TESTIMONIES WILL BE PROVIDED BY 

EMPIRE? 

Empire witness Aaron Doll will address discrepancies in OPC direct testimonies 

related to the implementation of Empire's hedging practices, and Robert Sager will 

discuss the structure and policy of risk management for Empire as it relates to 

hedging activities. 

IN RELATION TO THE AUDIT PERIOD, WHEN WERE HEDGES 

EXECUTED? 

For the audit period of this prudency review, March 2015 through August 2016, 

hedges were placed at various times between 201 0 and 2015 as is defined in the Risk 

Management Policy ("RMP") discussed in Empire witness Sager's rebuttal testimony. 

ARE EMPIRE'S ACTIONS REGARDING THE HEDGING OF NATURAL 

GAS PRUDENT'? 
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Yes. Empire's fuel costs, including natural gas hedging costs, have been through live 

fuel prudence reviews 1 prior to this case, and no imprudence has ever been found. 

Empire has been measured and consistent with regards to its natural gas hedging 

practice. 

5 Q. ON PAGES 3-7 OF HIS DIRECT TESTIMONY, MR. HYNEMAN DISCUSSES 
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THE "PRUDENCE STANDARD." DO YOU AGREE WITH !VIR. 

HYNEMAN'S DEFINITION AND STATEMENTS REGARDING 

APPLICABILITY TO THIS CASE? 

A. No. Based on my understanding and experience, Mr. Hyneman's detinition is 

incomplete and possibly misleading. I also disagree with his statements regarding the 

applicability of his standard to this case. 

Q. PLEASE EXPLAIN 

A. Empire agrees with the Staff of the Commission that the appropriate prudence 

standard to be applied in this case is set forth in the !997 opinion of the Missouri 

Court of Appeals in a Associated Natural Gas case (954 S. W.2d 520). This Western 

District opinion fully clellnes and discusses the standards to be applied in this FAC 

prudence review. 

Q. DO YOU BELIEVE OPC HAS DEMONSTRATED IMPRUDENCE ON THE 

PART OF ElviPIRE UNDER THE STANDARD AS DE:FINED BY MR. 

HYNEMAN? 

A. No. OPC has failed to demonstrate any imprudence on the part of Empire. Instead, 

Empire has clemonstratccl that its hedging actions were "reasonable at the time, under 

I Commission File Nos. E0-201 0-0084, E0-20 11-0285, E0-20 13-0114, E0-20 14-0057, and E0-20 15-0214. 
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all the circumstances, considering that the company had to solve its problem 

prospectively rather than in reliance on hindsight." See Hyneman Direct, pp. 6-7. 

DO YOU BELIEVE OPC HAS DEMONSTRATED IMPRUDENCE ON THE 

PART OF EMPIRE UNDER THE PRUDENCE STANDARD APPLIED BY 

STAFF IN THIS CASE- AND IN ALL PRIOR EMPIRE FAC PRUDENCE 

REVIEWS'? 

No. First, OPC has t:1iled to present testimony to create serious doubt as to the 

prudence of any hedging costs incurred by Empire during the review period. Second, 

Empire has demonstrated that its F AC costs were just and reasonable and, as stated 

above, that its hedging actions were "reasonable at the time, under all the 

circumstances, considering that the company had to solve its problem prospectively 

rather than in reliance on hindsight." 

IS THIS THE FIRST TIME OPC HAS ALLEGED HEDGING IMPRUDENCE 

ON THE PART OF MISSOURI'S REGULATED ELECTRIC UTILITIES? 

No. The OPC alleged imprudence on the part of Kansas City Power & Light 

("KCPL") in File No. ER-2016-0285, on the part of Kansas City Power & Light 

Greater Missouri Operations Company ("GMO'') in File No. ER-2016-0156, and on 

the part of Empire in Empire's last rate case (File No. ER-2016-0023). In each of 

those three prior cases, as well as in the instant case, it appears OPC is alleging 

imprudence solely on the grounds that hedging losses have been incurred during one 

of the lowest natural gas spot markets we have seen in the past 15 years. 

DID THE COMMISSION DENY RECOVERY OF ANY HEDGING COSTS AS 

A RESULT OF THE IMPRUDENCE ALLEGED BY OPC IN ANY OF THE 

THREE CASES REFERENCED ABOVE'? 
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No. To Empire's knowledge, the Commission did not deny recovery of any hedging 

costs, including hedging losses, as a result of OPC's allegations of imprudence. 

DOES OPC EVALUA n: HEDGING DECISIONS USING HINDSIGHT? 

Both Mr. Riley and Mr. Hyneman allege to evaluate Empire's hedging practices 

prospectively to avoid hindsight bias, however, they make no attempt to account for 

the ''perfect information" they have about the natural gas market. 

WHAT IS HINDSIGHT BIAS? 

Hindsight bias is the cognitive bias occurring when there is an overestimation of the 

ability to predict or forecast a future event after having knowledge of the event's 

outcome. In today's layman terms, this could be referred to as "Monday morning 

quarterbacking." 

WHY DO YOU BELIEVE THAT MR. RILEY AND MR. HYNEMAN FAILED 

TO EVALUATE EMPIRE'S HEDGING PRACTICES "\VITHOUT 

HINDSIGHT BIAS" OR "PROSPECTIVELY" AS STATED IN THEIR 

TESTIMONY? 

Never once do they provide evidence of the natural gas forward cmves at the times 

the hedges were executed. Rather, i'vlr. Riley and lvlr. Hyneman rely on macro storage 

volumes, a current table of NYMEX prices which provide ·'pertect information" of 

how the natural gas market settled, and misidentification of current spot prices as a 

reasonable indicator of future prices. Furthermm·c, their testimonies are littered with 

misrepresentations of: Empire's hedging positions, policy intent, cited publications 

conclusions, etc. which serve to conflate the issue at hand and will be addressed in 

Mr. Sager and Mr. Doll's Rebuttal Testimonies. 
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WHY IS IT IlYIPORTANT TO PROVIDE EVIDENCE OF WHAT THE 

FORWARD CURVES WERE AT THE TIMES HEDGES WERE EXECUTED? 

To avoid hindsight bias and 1:1irly evaluate the hedging activity prospectively, you 

must provide the applicable forward curves to determine what the natural gas forecast 

was at the time rather than where the future prices eventually settled. Appendix 

BAM-1 is the Public F01tnightly mticle cited by 1vlr. Hyneman on page 12 of his 

Direct Testimony. The article states that, in patt, as follows: 

... Intervenors have tended to take a retrospective vtew when 
evaluating the efficacy of hedging programs. While it's tempting to 
look at historical hedging based on current information and perfect 
hindsight, the regttl;tory standard for what is reasonable and prudent 
must consider the availability of information and what was known at 
the time hedging decisions were made. This is the standard 
commissions have adopted when reviewing historical hedging costs. 

This ''retrospective view" and "perfect hindsight" are precisely the activities that both 

Mr. Riley and Mr. Hyneman engage in with their Direct Testimonies in this case. 

Neither Mr. Riley nor Mr. Hyneman provide the forward curves at the time the 

hedges were executed, and, as a result, are unable to determine what would be 

considered reasonable at the time. Furthermore, Mr. Riley alleges on page 4 of his 

Direct Testimony that the Energy Information Administration (''EIA'') and Empire's 

own consultants were providing low cost natural gas forecasts but that Empire was 

either unable or unwilling to respond to this information. This allegation has 

absolutely no data to support it and is deconstructed in Empire witness Doll's 

Rebuttal Testimony. 

WHAT WOULD BE AN IMPARTIAL METHOD TO EVALUATE THE 

REASONABLENESS OF EMPIRE'S HEDGES USING INFORMATION 

THAT WAS KNOWN AT THE TIME? 
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Examine the forward curves at the general time frame the hedges were secured. 

WHAT WOULD BE A REASONABLE SOURCE TO DETERI.,HNE THE 

FORWARD CURVES AT THE TIMES THE HEDGES WERE SECURED? 

The forward curves could be provided by using the NYJ\'iEX prices in the general 

time tt·ame that the hedges were executed. The reason you would want to use the 

general time frame that the hedges were secured would be to provide context as to the 

information that was present leading up to and at the time the hedges were secured -

rather than just the information present at the time the hedges were secured. 

ARE NYMEX FUTURES A REASONABLE METHOD OF FORECASTING 

NATURAL GAS PRICES? 

Yes. In File No. ER-2004-0570, the Commission indicated that NYMEX futures are 

an appropriate method of forecasting prices. Flllthermore, in Mr. Hyneman 's Direct 

Testimony, he cites to a chart sponsored by Dana Eaves of the Commission Staff 

("Staff') in Staffs Report in File No. ER-2016-0156 (GMO). This chart, which 

references NYIV!EX futures, is used by Mr. Hyneman to make the point that Staff 

shares in J\•lr. Hyneman's assessment that natural gas prices are expected to remain 

stable in the future. From these statements, it appears Mr. Hyneman takes no issue 

with using NYMEX futures as a reasonable indicator of future natural gas prices. 

YOU l\olENTION MR. RILEY'S RELIANCE ON STORAGE VOLUME AS AN 

UNACCEPTABLE METHOD OF FORECASTING FUTURE PRICES, 

EXPLAIN THE CONCERN WITH USING MACRO STORAGE VOLUMES. 

On page 7 of his Direct Testimony, John Riley cites EIA storage volumes and 

indicates that the weekly natural gas storage report is strongly correlated with natural 

gas pnces. Presumably, Mr. Riley believes this is further evidence that hedging while 
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macro storage volumes are at high levels is imprudent and thus Empire's hedging 

program is imprudent. This conclusion is flawed in many ways. Although Mr. Riley 

acknowledges that macro storage volumes cannot perfectly predict prices, he makes 

the illogical leap that so long as natural gas storage gas levels are above 5 year 

averages, price spikes are suppressed. Mr. Riley fails to acknowledge that significant 

natural gas storage volumes only prevent adverse price movements as it relates to a 

shortage on storage nationwide. A disruption 111 supply, for example, would 

adversely impact natural gas pnces regardless of macro storage levels. The 

Fortnightly article, relied on by Mr. Hyneman, pondered potential supply side 

disruptions including " ... environmental regulation that slows shale gas production, 

additional compliance requirements that increase shale gas production costs ... " 

would have an adverse impact on natural gas prices. Fmthermore, on a micro level, 

local disruptions in supply such as pipeline constraints can also greatly affect the 

price of natural gas. Finally, Mr. Riley fails to recognize that even if macro storage 

volumes and price stability were perfect predictors and the sole supply side concerns, 

they do not predict natural gas prices in the future. The E!A does not produce a 

natural gas storage forecast for the next five years to assist in determining the price of 

natural gas. Once again, Mr. Riley's inability to tairly evaluate decisions made from 

a prospective basis is evident in the fact that his analysis only seeks to explain natural 

gas price movements after they occur. rather than assess the predictors of natural gas 

prices for the future. 

HOW DOES MR. HYNEMAN'S USE OF THE HISTORICAL NYMEX 

FUTURES SETTLEMENTS IN HIS DIRECT TESTIMONY PREVENT A 
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FAIR AND PROSPECTIVE ASSESSMENT OF EMPIRE'S HEDGING 

ACTIVITY? 

On page 12 of Mr. Hyneman·s Direct Testimony, he includes the EIA publication 

(Table BAM-I) ofNYMEX Henry Hub spot prices from January 1997- April2017 

to support his supposition that changes in the natural gas market have created an 

environment in which hedging is imprudent, and, since Empire has continued to 

hedge the natural gas needs of natural gas generating units, it has engaged m 

imprudent and unreasonable behavior. 

Table BAM-I 
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Mr. Hyneman once again fails to acknowledge the "perfect information" he has when 

making the determination that natural gas prices were going to continue to decline 

and remain stable. For example, below is Table BAtvl-2 which is depicting the 

NYMEX Henry Hub futures price near the end of each calendar month for 20 I 0 and 

20 II, which is the timeframe when the higher priced hedges during the audit period 

were executed. 
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Table BAM-2 

2015 NYMEX Henry Hub Futures as of 
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The top row provides the last business day of each month for 20 I 0 and 20 II, with the 

applicable 2015 monthly forward curves below each date. These tables capture the 

natural gas market projections for 2015 based on information that would have been 

known at the time some of the longer term hedges from the audit period were 

executed. It is clear from this table that the $1.93 - $2.99 monthly spot gas provided 

in Mr. Hyneman's table (Table BAM-I) for 2015 would not have been predicted 

based on the forward curves. Furthermore, what information we could gather from 

Mr. Hyneman's historical NYJ\ifEX spot prices (Table BAM-I) is that the last period 

in which NYMEX spot prices were in the low $2.00 to high $ i.OO range was in 1998 

& 1999, which was followed by a period of approximately 9 years in which prices 

increased. As stated on page 2 of the Public Utilities Fortnightly article relied on by 

Mr. Hyneman: 
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... history repeatedly has shown that commodity market conditions are 
never stagnant, and that markets often correct as supply and demand 
factors re-balance. The recent 24 months of price declines have lulled 
many stakeholders into believing that low gas prices are now the norm. 
but market conditions will change at som.Lpoint. The question is 
when, how guickly. and to what degree? If we have learned an)1hing 
li-mn the past, it is that we cannot predict the future with certainty. In 
the future, changing supply-demand factors might turn market prices 
in the other direction. 

ASIDE FROM LOOKING AT THE FORWARD CURVES AT THE TIME 

HEDGES ARE PUT INTO PLACE, ARE THERE OTHER FAIR METHODS 

TO PROSPECTIVELY EVALUATE THE REASONABLENESS OF 

DECISIONS TO HEDGE NATURAL GAS? 

Yes. The Public Utilities Fortnightly article specifically mentions an anal)1ical 

exercise called avoided cost analysis to evaluate a hedging program without 

succumbing to the pitfalls of retrospection. Specifically, the article states that 

"(m)any stakeholders have focused on costs associated with hedging, but there has 

been less focus by all parties on avoided cost analysis. In several instances, success-

or lack thereof-has been measured by comparing the hedged prices to spot market 

prices." 

WHAT IS A VOIDED COST ANALYSIS AND HOW IS IT PERFORMED? 

Avoided cost analysis is a form of scenario analysis where alternate outcomes are 

considered in order to determine the potential costs avoided as a result of a decision. 

In particular, at page I, the authors of the Public Utilities Fortnightly article elaborate 

as follows: 

"Further, what's missing is more analysis of the potential avoided cost. 
Additional scenario analvsis would demonstrate the risk of what could 
have occurred as well as estimate the potential price exposures avoided 
as a result of hedging.)) 

12 
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What is simply be suggested here is to evaluate the efficacy of the hedging program 

by using potential price exposures and comparing the costs that would be avoided by 

hedging. This is an important concept in evaluating a hedging program as it removes 

the pertcct information bias and critiques the etlicacy on a fair and prospective basis. 

DID MR. HYNEMAN PERFORM AN A VOIDED COST ANALYSIS WHEN 

F~VALUATING EMPIRE'S HEDGING PROGRAM AS THE AUTHORS OF 

THE PUBLIC UTILITIES FORTNIGHTLY ARTICLE RECOMMENDED? 

Not to my knowledge. 

MR. RILEY AND MR. HYNEMAN REFER TO V ARlO US ARTICLES IN 

THEIR DIRECT TESTIMONIES. DO THESE ARTICLES SUPPORT OPC'S 

POSITIONS IN THIS CASE? 

For the most part, no. Mr. Riley and Mr. Hyneman conflate nearly every article cited 

in their testimonies to fit the narrative that natural gas hedging by a utility in the 

current natural gas market is imprudent and a wave of unwindings are occurring 

across the nation. As detailed above, the conclusions reached in the Public Utilities 

Fortnightly article referenced by Mr. Hyneman throughout his Direct Testimony and 

the EnerKnol article retcrenced by Mr. Riley on page 4 of his Direct Testimony are 

directly contrary to the positions being taken by Mr. Hyneman and Mr. Riley in this 

case. Both articles state that the gas markets will continue to be dynamic and exhibit 

historically low prices as a result of the proliferation of shale gas development. The 

atticles also state that the current environment provides a tremendous opportunity for 

utilities to lock in low natural gas costs for their customers into the future. 

13 
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DOES MR. HYNEMAN AGREE WITH THE CONCLUSIONS AND 

RECOMMENDATIONS SET FORTH IN THE PUBLIC UTILITIES 

FORTNIGHTLY ARTICLE? 

It appears that he does not. The penultimate conclusion of the article is as follows: 

5 It is somewhat ironic that in today's market, as the price of hedging 
6 has declined, stakeholder support for hedging has waned. The low-
7 price and low market-volatility environment introduces opp01tunities 
8 to execute hedges at historically attractive price levels. If utilities 
9 were to abstain from hedging until volatility increased and market 

10 prices rose, the cost of hedging would increase to the point where 
11 hedging could be deemed by regulators to be too costly for 
12 ratepayers. 
13 
14 The article ultimately concludes by providing two recommendations: I) improve 

15 stakeholders understanding of supply and demand fundamentals and explain events 

16 that could cause adverse price movements; and 2) work collaboratively with various 

17 stakeholders to understand all the perspectives and work to address all of the concerns 

18 so that utilities and customers may benefit from the current supply side conditions 

19 before the market shifts and the window of opportunity closes. These conclusions and 

20 recommendations are directly contrary to OPC's positions in this case that Empire 

21 should cease all hedging activities and that Empire acted imprudently when hedging 

22 during a period of low natural gas spot markets. 

23 Q. WHAT IS EMPIRE'S POSITION REGARDING THE FUTURE OF 

24 NATURAL GAS HEDGING? 

25 A. Empire believes that natiH·a! gas hedging in the current historic low market is the 

26 prudent course of action. Not once in Mr. Riley's or Mr. Hyneman's Direct 

27 Testimonies do they address an increase in natural gas demand as a result of low 
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pnces. As stated on page 8 of the EnerKnol atticlc referenced in Mr. Riley's Direct 

Testimony: 

... natural gas prices are projected to stay low, lower prices will 
increase demand for electricity generation, petrochemical production, 
and LNG exports, placing some upward pressure on prices. The 
Environmental Protection Agency's (EPA) regt1lations on carbon 
emissions could result in retirement of older coal-tired electric 
generation facilities, potentially requiring combined cycle natural gas 
generation to till the generation gap. Cheniere Energy's Sabine Pass 
facility, with a total liquefaction capacity of three billion cubic feet of 
natural gas per day (bcf/d), is expected to be the tirst to liquefy natural 
gas produced in the Lower 48 states for export and is scheduled to 
come online in late 2015. Export facilities will greatly increase natural 
gas demand when they come on line. Demand is also influenced by 
weather and pipeline constraints. For these reasons, hedging could 
reach a point where the current costs to consumers turn into substantial 
benefits. 

Simply stated, when prices are at historical lows, upward price risk is much greater 

than downward. The entirety of the sources cited by Mr. Riley and Mr. Hyneman 

themselves provides a clear picture that the natural gas m·arket remains dynamic, as 

has been the case through the commodities' history, and upward pressure on prices 

will be exhibited through either increased demand or supply side constraints. 

Empire's current hedging plan is poised to mitigate those conditions and provide 

price certainty to our customers. 

DOES THIS CONCLUDE YOURREBUTTALTESTIMONY? 

Yes it does. 
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lxlr::rr 1 "uJ!..,~ ,J,ifr r_~-<I!H .. On tb:: wp· 
p1)" !rt>nt, 1lwr.: m:t;ht k W\ir<::-lHnmnl 

r<·b-•>loli-Y'I 1!m •-""-n Ju!~ g.>> f•to,lK­
d<;.,, ,,r,.J;z:,_,n,J ""'T~_;_,t}.."(' rnp>i~mtn!l 
<bt irxinx' 1!·,_)\.e p> p;r,,!,.;,_-.imJ n.)•F, 

o1 !~chn;r:l f . ..-wn 1.1\Jt nJ,;a •h~ p<n· 
:~-.::~..:<i V-1<: eo( «,,.~_,-,mh.·d r,-:,.,\\>1 N:.-n;· 

t:.! £.--'' ,Jfn-.ond nafo! h:<"te..'<:' dr:~ ~·l 

llfi!'1-;,,~ m1< 1<"~f p!m1 dc.-;:brrr-<~lL m­
in~ cmi pllJ'1 ''f•.'nti~:gow-'- <rr,Jn\>!Wi 

,l{·,,H! p!..tr.J(:<'I • r<'luk ,,f~lllin·.,lm(l<JJ! 

(\>mp!i;~,-~. !'!.,..-;,· d(n'-1."'1<1 ((n.t!J Wlllt 

lr•)m t-;Hit•mi.;; tt·q,.-<'1), !.N(; op->m. 

•11 r.c->o <U!1IiJl )iJ..I ;.nJ .:~n:1r~; -.d;ic....-!.; 
u", .\ ,),,-h,l'rll~;ac>fth= (•"[(HO>:<M 

,·;""' tl:<' :--..'l'nh A.JT'""'ion ,;-:.i ;uprly-
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J,-m.lfl.-i h~.!>:u' :.> ,;.,.,-,,:atly ,~.;II, 

\;int;lng :hHa ir."c;!n ln oHt~(t f'''·"~ 
lr.d..-uhri1ity. 

A> !N-Ji.i't pi,,~ lnw .!rorr•:J, t'I'Jnr 
>~!L·+.d.!.:rs m:: ox·~~J'~;nz, qril;f;.., w 
;d:;p' tb.<r lv:•!i·;-o;: J'IUli<<-'> =•· d· . .: .--.Jr· 
rr.: mJ1h1 ~'ll'f~Y .~rJ r:idr,g p>r.· 
dism. S..-.:1:,_' !u,.,, ).!J:;i:>:>.lnl .m:i1y 
h<t!tin~ X rcJwd •lnJil ;11ch tin!<' .l:l 
t'?s m.nht rti."M <h•;•,l mrr:~ sip1 .:.f ,,j .. 
~~r.y.. Othn :.lf !;k'r:fl ~ m,,,-~'l-'{n¥11H" 
J!,m,-,_., ,n;:.m;~'l'1 h!;.t,_n-•l:.!c.J k"'t.!-g· 
!'~ ll:<i rv:-.>.· hnfi\;r.::; i'~<'l::'am ,bJ~n. 

f\yo nv.nn\r<.>i<,ll'l rh.lr r<L(f:{)y h.w<: 
Hll\'<."'1,!,;-.j fl~~"-,-iog,::,:Jhititj m th..­
l'uJ,li.:: t'nlitk--<. GJwl>\i\~_:,_n ofl'-:"'-:W' 
fDo:.,wh:f l()!U), wi1h lofCllU 

Ne,-.;,U 1\,-,•,-cr, JJ>tl. tL<: Bri1i>:t Colw1\· 
hi~ t:li!itKi c._.Hilj\~:.:m nat- b')! [ ), in 

r<b.iJJ 1<.1 I'•>HilBC. !h: cvnulli ... -,ion~ 
J;,t,1'1 .li<JP.·•)W f'<ni,y:.o>fy nnl.lt(J 

h;-,J~c trd\!..kti-_~Jl;, n~l tlxy lfr illtiJt.g 

hnlt;0il1 rh:.-; tl>! J{1 .. ;,i ... u ... '-l-'}'lbf ,,) 
lil\\!JC IJ{\!9!1); J-<L-.it~·· 

!,l iu D.:\. 1(,., lOW •lr..b tl~:J..k.t 

~-1. 10 G;)C.UJJ, tb.- ;:\',,s;:b. PL'C 
.lppt"wJ.: ,tlpJ,,ic-n dut indud.;:J 1h< 
rcqui:~Jl"'lH rh:r Nc.-;;{b [\;1;\~1 !~<'< )-'W 

n.._.,j '"'i<h Hl'f ~,!.J;r;.),~..J r;r . .Jr ... i.J.! p1 
h.."<lg:\.. lluo\C'•.,-,-, t.b.• !jHLr,- "-"! m'd it 

<hFJ.H "'mino;< r,v:..;;\~J::; mnc:nl p:; 
h:J,;;flg :n !igb! ri J'f(Ylih:-:r. /11.l;b:T 
Jia1,hm~>11.>:!< .>:r_.J cur,_hi.:>r:$; ~k~< 

r•X\·ndy,<>rljll:y 12, Hll. th,; 1\riri<!-. 
c~:"mhil L'tlliti<5 c·.-,nun;,..o.,n rS~tn1 
foni>HC\ ·r~~.--c Ri;:.k ~\.;nJ.[:..:-:=111 
f'b,,: !n d·.,, .ml.~r. rh:: c,o;n'f',)\1.:~! 

I'~JJd V;TGW -,ll t•f,h \lf thf f<'-(<'fH 

.-.r,)<w;..-,o ,jf.<.\;J~ !;>!, tt-.... iil.d.tb),;.:! 
1!:-r n~•Xc ;'0\t.fe f,.l.Wr;! g;~ rr:<;"K !\ 10~­
n:f,..:il:dy !':"'l~n md ;}x 6;.k t-!'rinm•t· 

to.l;y h:rJ~··r n~nm! ~l' pi<f:<.. ~~UJ>l:i~~ 
~-.':..-.n \"1i.-~h uf pli<c ,!J.,.u~lC(...:t<. :, ~'S· 
Djl~~~mly:.,,..r tbn !1 b~ !x...,l Ill nHD/ 

)'~?-'~ .. ~ r.mhu, d::~ pmd !11f.>;":<:{>! de.!! 

h::J~;::r-.;; w11 '~'': tl1<:: tot.,., . .._,. 1<1 1lul 
1.;i!f1 1h;; f)J\nH:.,] !;Jl!'th:c ill<.I~-''"""· but 
.:umuJcmr.f If•.>~ if rJ>e;.: <>tl<: lchlEj:;;:' 

in !JU!\d ~1-'ll<J..iti.)f,<., tf:':)' IW:.:!:J {>;, 

l'ii<iFJ:; l!l (>)>\...i..!u f'!'-'1'"·,,~!~ ti! U 

' 
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m:tl~.l!t p1i,;c 1,;..:..1 !(>r ,,,H(-uou~, IL:;> 
~und1l&J b)' ~•}i1:;;th~1 1h f-<:d•ill".l· 

lh-cof tf;;;;urilar\ "!'<'= Ri!k M~'4>'""­
mmt P.';:lit' 01~> t.h<: lnt 10 )ell> ,Jj,f '"H 

..-,;min~~ lhcm ,J,_t '';ltlH;W!:on ~,ft.!:.-

Meaa~ring Prudonco 
HH~;1Jl.!i Fl<-'c'um; H~ >.mJ•'l_,'X'hs J 

gr\".>~« d:,;":~ .,j :<;yJJwq }.o:H:!i'l)'· ln 

!<.-,~ i'nnJ.X<~. h,-.-!~ng I'"JofG..!lH b-'"" 
1:-...,.•n ;,;n;;i"Vul JJ,dw1t;rl<~,·,J 'l'idv,,r 

rnoxl(l;._-:!tit~ll. '':bk in D<hd U\e'>, h~,J_.-:­

ing pn~ums h,;~ """""'\ r.<•f..:1~....f !l>f 

t.J.!;ri!)fo2lJi.'.-iw.·. 

ill ;pi.'\\; ](_~yJ, rh('o!nod-a f',Jt-li.;.· 
L'riEtJ!'>' C~tr>'P.i~~k>n <¢fiHT:<nrni Nl 

!Krirr:ony fiJ,c.J by (t\<rw~!ni<:>n !u.lt: 
lvhi;h o-ifi.:f1td ~~<> h,">l:;l•lg hy X«l'> 
>n{,;;di~t:r. 1".;1>);,;- S-':n1": Cnlllj'J~l)' ,:f 
t :dllJ1C•J.. T}>< <Pil" hu\ ovr:~f:ktt>i l 

•jt!:lollii:01>W ~IH/y~'~ lo• <.'clifntin,• th>r 

dt:1ing th~ 1~.:r:,·,J !;-{io'>\lng Hnu,,~r...:: 

1\mir.• {1()01-.!IXl{•), :1~ udEty'! !-..•,!::<•""' 
'Mlt d'"e \U hrnkiFl{C'\'''· i r .. t!u j\1~­
ma,m r.J_d K,r hn~)'.iHg I:<!'Jrlr ''}\~nl 
1hc ~n-.-f-n it pr;wi.,!.;-J U\a ·'P'll f!l<lht 

)'!f..:~~.lk-<: l b;E;,k0'1:il 11dpi> t>ftk 

h-ol)';ing w11.1 v•n•p•t"l !') 'l~•i !o;.,.r~<i 
pt:u-.t !(11th: f'<li .. >..llCOS ttl 2(;{\;i lhl'>­

tr><.-.1 lh<t the ·~(ll:rr cd)" lt>t;ilncd 

'11'"''''"''-~idy OJ:.: t!:iJJ d 0<1y Jdhr 
'}'-:r.t un h'dSli'& Uhinu;d)', irl iH 

'-'dn•, tbo< (O>llmi~~:•JH >'lH"'H"'l d:" 
".!mi~lillf>liW b-.1' it;..l;~\ £"'<irV:"< du: 
tl,.; ulil:\y'l h,-J~int; ptc•;rJ.Il\ ~b.N.!J rwt 

l·., :!llf<:r"'J...,_-l fu hl~ r.:-.·ummm,.l<,l <k<i 
,__;_,,,, tk jttJ?-' >\t\.{~, ~!'Uoljl!'Hl<<'J ,·1,;. 

W<rll~of tJw !b:,fgil'g_j f!m .,<Ji,j 

hin<fl;t;h! _,-;,lu.ltiN\ ,;f 'Ah {'H<(J Jn"L 

Sl:11p~; ,,.,~J. !dx rL:nj i, ro h:<\'lla­
Hcd !u:..-.1 Uf"'~ id;·,;nt,!'•}ll -1>))):;0'..- l'! 

tb: !l.1l<0
, r.•)f ir. :<1fr,o; <)f w~~.h-r :lu 

rim 'k:>! dW ;'il'!',;,·~.· 10 li-<"C"<tW! 

l'd<i.- S-u-.i.-: ia,r!~n:<::1t• m<:h .trLm. 
ll.1pf'f"!',N, +~ .h·~: .. '7.i!c-.l hll.'!?,ing ,-,_H! 

>l"m!d rtl'{ N !>~'Jf<'-.:-r \•) ,f~:;]k,..-~n.:-c in 
Hl)' >lll'-::<j\.!H\t !_';:1 ;;JY,f rt\l<.lW(c ~~;~·.\,' 

[l!<:"c,>-c.-!.r.t?· ·~ 
!n !!'.{·t~t< """'rho. 1·:•-'mmi>:;~,-..'\ 

·l~·~:~kJ ~·} L>p-;q ,) .,,;Ei/> !;.-,:l::',i<lf, f'lll· 

:-.•1m mii_,td:.;r f>:>it·w !n ~l.,-;•1()1!. in 
'"f)\_"w: w b•i?.Cnrr"s r.\(~ fling £Jr 

R_,"J.:y ).Lur.!~in P~,.-wtr, 1hc l·uJ, 
lnJ~-Dnil E~:-.:;1:1· G.>nw~<:cnli!~--.J ,ji,,,.l 

t;~tiw~·t·J" .;-AiJ•g t}-:- L'd, i\,!~!( ~n 
i.:.- C·,sllni,__,:,.,,l m..!;;;~.F•r.>> :Si~\7 rr-d 

h-~ in H:Y<.U:<: HA?I)tl">l~•:'!lll n·'.:oltcd ;,, 
. ..,h,;: d:-: {>"'"P dkJ 'ln"ip:1:d-c,;{ h,'>lg-
11-:,; pu<tkt.~ • hy rh.e u:.ih;·. R1x:k[ 
\i(wJuill 1\T<\'<:/sh:Jt~n~l"•>;l;tlm ~.1)'· 

n-;;d-in hl\!f."' 4a n-.onth1 intn 1h~ 
h:n~u. h,·d-e;in& tW1t1y I !)l) p<-to:.:-nt oi i:, 
"f"'n .:tl(lltt,,"j;,f pr...-:e ri'-k In ;h~ 
in,bini~J gtcnp\ tt:,:rirr~.my. it ,.,tm· 

nunw.! tb~t 1h,;- uri!it/\ hc-4'ng j>!O· 

,;qm w:;:m'1 }<l;•ntcd (<) u.-:,;~:nt t:C.r 

<1-<.ln~ in nutk.:--r ;-,;r;da{m,\ .ln,i th.:­

""1'-";.:l~'lt n·rp1y .~r tl.nur;~l p-~ throq;h 
JhJ!<.' '?,~l pwJu<ti-t:•n 1 H.:n(,·, ti1-c ia.hH­

Hi.>l gr•W? H!b.f,nl<•i ti':<' u:;!irl W<i 

illTiiJ..kN !Q t,<,!;;c ll!.._h 1 \.lr;;-c f":-r· 
O:(tl!.li:<' <"-f iu G}XU ~~_H]t'(•-:l.l .nd J,.y_A-i 
h:;v¢ rdu<..'<:'J it; liH·,l-twiu ha!g,:>, I" 
k~vc <)j'<'il1!M-1ltin.l vf:u fX>nf,>!;,, Iii 
If»: nut'<(:'< p1i<:ing. 

Gas market 
conditions will 
change .at some 
point. The question is 
when, llow quickly, 
and to Wllat degree? 

In Julr 20! L l lril'utui<"-n ,-,-_,_, ht:-J 

1\ith fi~< \,':Jl! P:SC ""''"' tht t'.UI;,., 
l£!;,·-.i w .\ oo11b.:.r;tl\<: f'~'""'-'' 111 
.. -,-t.;w pc.<.lJ-.le du~g,·~ ro rhc (.-.rr.· 

f'll'y\ h-.i;;:ir.g 1''"'-'i.:•~··· .\~ i';n d. t!-( 

•!ii"-'l.ui•>n, it v.:., ~fH'"'i th>t th~ ta•!· 
iJji pN h,;d$t~ \"·nh!n't h- t!i"ol!k.wnL 
ht:r th.!r the mil;t:;·.,-t,.tM h'lplnn.:-rtt 

)nrdlJr:-gn ;h~t r<:,uh fmm ~~~~ .::dhl:~ 

<J'lti•~ pit..:"'-\ Uf (<Jn;rn;~..;:~,'l or;!~r. 

t~,~-~-~ .:.!Jtr><nlln 1he >dLl-._)J.Hi•-..· 
p:ncc;.; i;:dt~!~.J: • ~<:-... ' nu\:flllHl1 

b,.J,;~ YI'~W'!<:' !"'IO:<lll~':.<! ~~,;! ,-,r f~i\S>:. 
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ri,J,; td,·rlr>:c l-:vnJ\ h.H:d'"' tin~<:-H> 
("piry , . .,.h,~·u-r;,~ (D-:\'1!~) "' ,-~!,~­
H-ti>k t\'1Rl !ln1it;; P''';,;,-.n l;mlt}: ;t 

ptn-.(i< inr 10;,......, nf h"'lt:ing u Jroq,;. 

ti,>r;> ot,rli•!t d :;;~<r:c"l S"'!.~dir:-,':'1, 

:r:.::o:dir:r, n:mJ!~! £:'' l~Y<iN \;,•ns--e:; 

!:,1u:di1y, uJ;J>f'J:<n,}; :il'd •YII;'I ;i·J~ 

,;f tlJifn,·m r..:,~~;i·~~ w12:> 'il~.-n ,~., filtu.· 

(i.\l ;w:.p;, tlmi pri<( r~ ... ~:,·;J t'i~n..-;rJ 
<•>rnr""'·'· .lid •);.ti01)1; J '->';lli·.HHI:.:tl 

C•>nilokmill 1<')"~11 i>l) h,(.lgCr:;; H~>lll: 

~~~,kw.nlimt;..1n w,_l impkmn1wk•n 

l>;itJ<.'> ti'b;nt; !D thl" indu,innoflinJn· 

ci_J/ "'''1' rr~n~Kif.)f':S in fl._,"l.r .\kml· 
P;n !\y,,,·f'l n·,n•,!)' I>.J.1ndr.g •• :w·Jnf_ 1 

"ji;( ~i}•llhliMI W~\ Jjlf'I!Yd:J iO\l (<'fll• 

l!l!.'li<•Jl•ltd(ri->11 _'5.,1'\. I), ltlll,.w .. l 
Pl<i!~C.Hp .>.'hi t/r( odm lll~· ... -hd..Lcts 
>'{f<: e>p.:<t6.l w ~umpl.::rc Ji,.,lJ~),J,:I 
lh· jOJHI-1.'}' 2012. 

In Fd·r,.;;Jj 21)11, tl:" ~x.:tlt C:.tt· 

,,i<m C1iG.t <lflkr.ililu:y SvJf (OR.':!} 
h-i.jll-c>r.:J R.t'}'<r.,;un vfd:..: i"dt:~'~ 
f'iO;',!UNl.{S.•>Uh (~n,!:n.'l fl.;>=t6.;- ~,j 
Cj, (SCL&<;J ~,,.j Pit-Jn:um Nlluul 
C1:;. ·n,.: OR'i •·o;:~.,l~~~m-J r.\J_~ Lft~ 

h-:d;;,lf w•t> ~~-;.wuJ l-)· th·vtilirk> 
n~,;;.!--.t h: Jj-'p<upiltc fi.•1 nut~•~> .... 1:-.::ot 
t! .. ~,c ;) ,;gnitil~!llj>lio: wllr.ii<y, lout 

"~'~ n,;\ lf'f''(T!ill;,: for n;u~ H.ol:l! 

flltunl 1¥-~ nwl.:ct ~(>t:<hi~'<l!. ,\,.;,Hd· 

'":> t•> tht OR5, SCF.b:( ;\ h;;,_lt:,ing Pf" 
!->rrJ,-,; <'•;<t <1\\Wllh'H m.-x,· dun $')1) 

rld.ii,-·n lire:r 2(~.J1i, >r.d !':~..J.~,·Jnl \ pt<.'· 

p"-:H o,,; U"\H )3? milbm ;;n,I! l:JO) '1 

'J h•1· r{>l':..~l f.~r >~:Jr:·n!i.;n. wa t.lh'! 

l'ith,lr:."n in Jnly l•Jll, m.l HW,u 
,ki<Jnlil'•--.l'h.a rh,, trtiliri.-s. ;t:,! th<" 

{JR.) w.:t<.~l.-1 •• ~din~ ll-·"' pn.:dcn.:, <lf rl·e 
l-:'!i',:11,:~ ;.:rl,irlo- ,n '0";,--:h tlf rh;,> C•1:llpl· 

n:--:-i n--;p;•.;,;.,.-Hliltlll!'UlriU--."--<'tl [:H 
!dj,:-;m~~,~~ 0'\;A} pH;,:~~~ling;u 

In SI.T&<;', i't;A pn...::mlin?- dx 
t lR'i ncduucd lh~<:•1;"J~f'>tly\ hul;'.i1;_;: 
!>r<•-t,nmJ;.,J;tf.rTii<;'<litlpi,-·i•lt:>r<-.:· 
•J-cnn-,~d ni,>u rhx tb.• h-.l,;jn.g ;:<Pt;':un 

,1.<_"-t~i l-.:- .<mpo,.,.:..:.J. 5CUiG ~11'"''1 I•> 

i11lrn~&.,.'dy ~tlop.·nd Jl! b:·dfirog ":wl 
tL: c~'mnl~'~'·-~1 Jir,.;u it tu !>'(<)ill· 

u:,--r''~· 11:" •pt"<:11Xlll Jm:.G;·~res 1hat 
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A Primer For Energv Elllciency 

!h CH.\Il!fS J. Occau 11, PI!. D. 

M'\"}' ·1~1,.,_ •-hmfi ... .,rl, ~" rr.=~·lng r.:.>mh·r ddf­
f<');U~:nn!.e,..r><UI.-'u<-,a- ~J:J '-'"'~·~tl'l<I-11""-,~<J .;k-,ui<.\, .toe 

"'""' u:l:'s~J •n rro<n<l:·l•·r:• n>l••Y·'l'''"'''''J ""'ci!Y 
o!ll,i<:m)' SJ:J Jw; .. wJ-,hL: 1>'"-'JUf<n:~nr PI"P~J\"- llt~l t~_...,!-; 
<'>rl<-'lfi rh.• in;r··m;"l k.<l.:.r.< rhll c:n h: lr.m1ni t:-.'m odin 
;l'l!'..h!cJ ~'''l'"~•·•n:._.n cJ:-u" >r;J 1-'JJ h.;:~ v!J;,.,.t-1~ t"<:·<:r.:..: f-x 
r",;;"b'""• ,.,j.,.f pa!:9· rr-c>L:H. <OtiliriH, ~n:! iMnWr•J~ 

(;?m,rGnnJ .Hd r:.t:i~s P..·.~:-;L•!im. Rl;rht:,{ /\i•mr},•· t~nD 
Eifidt:>!>'J U><-,) '-lH ofH::b.l!-<" o_>( Hl-ulu ft..~n «~:iitj' p;1i~'~"" 
th.l<'''(;l>o•JI rh;o ''~';"n •N~r •I:( !'"-'' l S }<3n 1•1 l•!.c'r<"·~ !!;<""<: o:JH<• • 
•ju .. muu_t;wly. Th~v u;.J)-~~-; Jlt (c•mrle~:c,twl wi:h a :lww::dJ 
'\"J;iutiw nJ iNtiiiHi<w.>l , ... -,,.,. ni <h~ ,JilTO:t<rkn k.u<>.f ~..:M" 
1 :,.- iHIM'> u.dn>a nm~. 

d·-'-;:r,u<g m.ut,l .;,-:JJ:J.:i..>Jl>~f .. ~., oni­

ll.l~!1l1W(21 (cmidioM "'' ~bk ~-•• prO•· 

Jt\:t;c,u--<<":ulJ <1-'lU.l!;t.l. ra:n;tplk}n .,f 
hnlf.ing-'' Cm.wc...,-!}; f·i,,lmo,,t\hdf· 
in::; rrufpm W.<S-I!'!'i<·~"j i11 ill!'{;;\ 

j'rncc«:fn;:,. "ith tb; um.,,,j •)f'H j'lt"'>i· 

<;ted_>' -~~l~!i'-'L<J tttlni:num h.J3in_,; 
f(>jl1im*nl d l:~.S p-~r,n;t. :\lth.J<:s,h 

l'i.-..-lmnrH-1 S•1 !"'tdrJ!in~:.,;J 1-:,.-·df,;'~S 
:><:tt•~t:a: •nrc d..·~rNJ t•l fx> J'll.k!~J;I, 
+-:r'-' "~~ d;~;c,mcm ,m 1-1h"1h<r i'J~ 
f\'{,h .• •it:~ lr.-J }.qJi;:''$nfi\~tb, pm· 
m~nt lll ~ (•1/t\nli>!~'.i'I·JpfniY<'\-I !:u'>!!:-· 

"'!' rwg-;m. J}o,JU b~ .<.J)))<..:t !l• M 

:.Ji-,r-d:<"·f<.n pnhlaKr ,;_.,,,·,mi,,_ui•H\ 

'lkc•)fl1lll'~'"Xl <("0.;-:ontni <n r~··!'·'"u 
bc;:f.rf, •J!'i th<• ~5<1~ d f:.,y.v ><1 fn{'.><lln 

1"'-'•~·-~~-:r in h,.._l~jn~ p-:<'j.:;t~m>. 11 

Strategic Adaptallon 
In '"- >11-<: f;n;-;.;-Jf,_,;,~"'· r~~u!,.:wn .~re 

nll-"!i(,'i!i}; tl1( kJt;iHgffl-1,::t:l!1! ~-"HiC,-11 
;rod ltm:tin;; J.:xn.'li\'<Hi)'l(ll•.\t;:;_ ],, 

1};•-!AW.!J~, fkLlUn:t !\;'M"I /-,,-,;; l ru}­

f,J.<.n'fl'_;:h_ ~~~ir;~ f'r<•p;>m "ith p.:r:-

c-ikb.-:Jf:iq;J< p1t-,ktam~1.;,l iJJUl· 

q;-;, In 21;0.1, 1i1.: mil it;• ,.-J--.;~.;:J :..b~ 
~~-.1<:f ll.<l tlu t•:Ui'-V~tlil\t d!v:,~i"6· 
M:-u_~ ~<>:<nrl,.-, in'""}"'"'"' t•J D,-.LJ':tiV~ 
[\,.-.:-,\ ·c._~ C:>;{ R..t~ • ll'ia_;t, l uon~ 

;u!Ut;l iC~ th-: t\'inllli";'-'::ll:..!f f-"'~ 

!"-'"'./ r-.w J!t,•tnl6-.·~ b;-dp,·.g Y.t~rcrjn 
m ~nh.J'"'-' tl.-dd:ry itl d_~ b.,<;;~l(!: 
iim-:,•'>,-,)1,;; U"«.f 1•1 p;m!,J, ~\~!UHf 

m:vJ:bir.;,; d{c-,;r on F" p:i,.-c •p[kn. 

·n.,•• .. 'Vr,-;,h~,,~ n:<•-'mw-:,J..-J cidt-n 
),--,,;;1ho·"ing d;<- ·L-,_,fg:n,-: ;,,,I>'JJ' 
f.--:y,·n.-1 1-';. r.'''ntfn m n1c- _-,.jv~,I!JS~ ,_,f 

b .. n 'd11dir:< m ''"'''' IT">1r.1ho,.; cr 
in'ltl:-m<nt"l~ t!dbr r._;J~ a·.to-r,l.:cg_,•; 
-..-::h r;,,yj dn;l~!> .>!),}01<•l f.); h~·!p:-• 

niT:·<-rth1fl t;>;d Y•)hJm<s. ,_, ~~-~~ b:--dt:­
;.,h ,,,IJn•~""> W>'"l,_j i:-<UlV JO !,)';'. · 
fi-;<:oi rm--l'h:-1 rn-.-lnm~;Ja,r. ul-.1 ,;-,,d,J 

Jc~n::-;,;"' in h.:gh-;:-p,:...-~! nwh-1 ,r,·:i­
,,,,fntlll'- ·11:~ -.Yll>u!f.lJa ''-<l<>.l ;hi{ 
J10ilu n"l7>nopr.~ a~11b m !a.1~r £:<~ 

1"<NI 11t.<f\ <nrl1J'.l;".llll ~ ).;-,d'._--,ib/c. 

i'F~;i .;mm.ilk hnl~-i;-,:_: '"''1'f:'· 1' 
Alth.>upJ., t1c> .:1-:·l!)~~" "~f~ n:;J.: 10 I \--1-
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lll-IIV.i j\_,.wt'l vsh"-!g_ill~J'f0l'J"ll!1, tbo: 

cL"1t:p.l.n)-' >;t~ul hi n•i<.l- ,\!'<l J•:<:t-"1 

d:~ ,tJll<lJHwk:wt\ t<>:>.HH!JI<Hd•:i<.>:n 

1\.•r •w><ii!:ot!,y;,_1; 

in MU·,i,:w, inl(n>;:--~-'" i.:11L~ Cu:t· 

Hm:.;H L1<1f:Y r•1~ c-.1~ pw~....:~J 1 

nnsc Df d•t.cl:"-1 hl r."hK4' rJ,,. >dtm-.~ 
;r.J tn:nt nf h"'-!;:lnt:; ta:,_b t\:..; \HiJ:Ij- \ 

fivd·p-Ikt h"Jji;iilg f<•>;r~rU (<l _u,:._,~ 

.:ocn,;cn;s dm th: t.l~i:y W.ll G'Y<:I h.,-,l};. 

;,..~ ,.,:th !;;.:."<.1-p1:0.: p>.;r,;b:>!<"~- fn 1h.-a 

!'f'"HJin~:,_. Uunn•\.')t> <Hi\(<\ th( .,-.;:\­

..,,~·inn 10 dirnir.:~!~ d"' ~~i,·r<\1" !H:I<· 

''£:"· •1h'i<;h P"~'i.!,.J iCr pm;;:n1n:nn:.: 

purdw;<:; dti<,·d pr;a >Upj-'!j ;,\J{<•J:­

.J~n.:• ;;i1h n-,,,Mh~y h«\V urg<K u~l 
"'£:/)'-'•trJ ll"<xiif.-<~r;,Y.>.,. rn th<' .-,·,:11 

rmy\ "'l''·lHih·- ;n~:(~'· w!tidt i: h.l<\ 
w1rkrc·d i•l t~J:t!-en v.i1h !~«' t~;,J 
·Hll.;zr'. m~ng his{•)t:.-llpr\;"il'h r,_, ,!,•:t-r· 
m:r,; ri-c;; <r.:tiou;;t (,f !~--tw;;;d m;;;~.(; 

!:.dr,int:· All p:or,;,~ fH'f"Y.c-d l r.-.h:­
•i~en 111 Jllll'DJ h-·db;n~•-1p-~ 'fh·A! J 
&._·j,j,_>n ''iJ'f"'H<,Ith,, '''lllp;n/il''"" 
!";~n! rL,l. !xn in&<-~·~-J th•< (<'lt.:if\ 
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•u~!-t'o:c,lr.,td-,,h-< >j • .,,L§ 1h~ t:~,.,d 

llr~'·:'>" \<.U<~i f"-1"irc jchti:;r:l.li<ln by 
m.trl..tt wnJ.i:~->n! \o lx •k.-w<>l f"rll 

J~i;t. 1 '· ,,.:,{ t!l'~wr:lillf;. l !ir..>.l2,--..-i,-inn iil 

•hi• r{'"''d''"-'- ...-o, p:r..lj11-g. 
In Cl.hl;)JTG, p.<nic; tn 1h" c~~;,;~­

un:itO;-i rn1<vm·,;.--,--ll'~-~,, ,~;;,,;;,-; .:rc JH 

G-'"in.t: r,;,-"·:q~ fiom tik,} op> '''' 
h··ft~~~~- .>.! daamin<"o-l hy rl->.c .-;:-nmmn 
r;m: rnln,wo: {(}{!)of! ,-~r.t )"> ~t\l­

w~n h·'t>r, m ~ rr·:I'J-c:,<r;,j CRT du.l 

r<j'f<:-'<nt> 1 t'<'l(<''lt.<·f>'X' p( th~ ir.&•idwJ 
tui!ir/~ 1p1<';11 ;;>u:l,;_c fj:c. 1'.1)' n_.,_,.,Lug 
rn l f<:!(~m•,c.c nf rho: >penn l'<<'<f;t 

ntr. d:( p<tn1H l;..·dl<'''l'''~&t ~I:~:CRr 
"'"-J.l.l ,.,,,;,lin ('<ll!>'.:mt .md wp,J!J,l't 

lh"'H<l:~ ,j,h 11:~ <..hmgn. 1' 

loeklng·ln ror tho Loog• T1.1rm 
Ill!: l'ul;l;~ l'iility C;nuni"~:.o;l ..f01,:· 

:-;•>n ljl'''"~-.t 1 S1~<} n\:lh~l b\~unm! 
in K~lYe> by b p~ "'ti~'i• ~\,t.f,·~,.,t 

NJ:'Jrd. Th~ <nJil)'<nt<l<:oJ Jll Jf.ll:e· 

1::mt ~<i1!. E~~~.,,:.:.l't.l & Gl! \FS:\J 

tq ,!,-·.-d::p ph;;·u:A s~• t•""n-~' or-c-ud 
In ~'-'J-Tlr l)x"t"-;n <)f L;t u11!ity £u~· 

ll'!l~<tl' (~'iu1wnllt> •.,r.·et ~ f'<1i<:J u.f 

•b ·<l! JOy..:.<:-<, 1,irh 5 t<l lO p~t(•':'lt 

(•f:--.'vrdo>w~t N!toJ/.>.13 )\~rJ;;-.:- mmul 

'''iuir~:·n=t> mppli::J t!mm,.;h tl:c 
m l!!:';:;ll'.<::-nt. 1 he- Cocnn:;,;;,Jn 
1ppwvcd dJ( tH;!ity'> j>lm in ,\pril 211! I. 
.~:hY.~ir.g tb· \i!1~1) ;,1 r,-,;qw1 do< "''11 

n)~..l'i f:T,.JU:rd L-.d ~c:i;~;nJ, p'w :i 

1~(~-~-&;: r~tlllrl No in·rntrn.:nt d:u}ui\h 
ih l<inn;J !-'<;,\ n·-.;dHr>1•lt\ l! 

!.1 C(h•t;d.), ;h,• Cl.-.:;n A1T . { J.-.~n 
f~h~ ,~,1 ,·.f ltJl\l (i lH ! fJ.J .~-<t)!. 
indu-:!ult kl:~"lui•t prc,·.i,;,•n I<' fw!!­
f>!~ f,:.<-J-\\Ilh·hin!; lwm tn1l :,, ''-HHd 

;;;.<, l>hJ~c-pw;c.--dng f-l"1,_~·•rn: f.-.-,rn 
"-'b'ili1y in rt:..-(i. lh: p:.-;.-i•i,,_~l i'''F 
>!i!n f'['~;Jb!"!Y .:no:.wuytf>A •Jr .. ::1in. 

''i!l {~ J!:.r...-n! ll:il ("'' '"'""'Y· v.ili>· 
(•~tlil~ nf(liii.Hf .._i].,,p,-,.,..;r,,-,·, f.lfo:m. 

rn<;<~)fl·>pp:<r.nl, l<ong;.r~nn &I' 
Vlt:l/1-~l•----<•f !"r.t><'Cil !IU~¢ HXl20 
_)-:-~•> in Jttr~li<H1------<1:1<cn! inti! p .. r· 
\1-!.lrl\ t.J 1h~ ::-..t.'' !0 dm <r.,!., !';t[h: 
s~r.·lrc C.)illj'Jll)' d c~~!<·r;.1o.!~J 

s\nub;~.» {T1l<Hti ·' !0 }\"!.!, ),~l".l·-rli,-,.­

)1H :>urrlr .>.gt(.:-n;,:::-11, tub~a rn lfl[lt<>l 

j'-fi<r (\<"Jbti,ml. rh;;t i~ p<t'kd-tvlw 

rc:<.dt in ,:o,·inl;> f<l fJii'f-'l)'<l> Pi l\'}'1\•li• 

rp:,:dy ~·F r.dE.m. ,.,!,~>1 <ornplr~,j m 
r,_..,.,_·_:.;( ~;:,-; <•2!; .,,-;,h,_>:Jrrlw Gmto:J-~r_ 1" 

Hi_~k /j[:),; t·Hnt; cf\ .~.!<>:·::~l,., b_, 

,.,;,)::p~:-.-w;.! .o..k·;:t;·trrm bnl;_;61~~ 5\!i-l· 

~- inw iu "(,;.-; Mi1~,;:.ri.),l l'hn." 11:.:­
ptln r;'>J'i~j.c;; {;;; hHi;'.i::Jg h:twn;n ~~J 

.1J:,J 7t) I'«"J,·mr.--.fit~ 19s tOjhir;m<N.I 

ll'l<f>:1 >1<.\~mJJ (L'il<fi1~lM, wi>h !iH 

Siiccessful design 
and implcmcniation 
of a hedge plan 
l1inges on stakeholder 
collaboration and 
support 

IWLli,i:cl~ P' 1-:<.jUiu:-a~ow. pihi>J~.d 
in dK mnrHhl)· 0! cbity ;pot ll\Jrk<t- Of 
(}.<' l~;·!t;<:•l \\/1Hr ... "->, ll:Jf .J..''L'H!mpr;,_'"'j 

._,) li>.c,1--p'-.:-• r.-\"J.f'5 ph"-·.:.J in "'"r !},,~ 
"'P'I~t: 1<"111'~: due~ ;;onl, l)v.;- yo;'o 

_a;,J -"'"n y.-.tr,. 1h: !.Y.ls:~'1Hl h{\l&:!· 
<ln;~ hdly ;>~·.l."-'11 in, 11.:l! r,p,--..~1: 
.ii>rw•im.ndr b~f .,f 1l:c ~•>ll1!'·<n/~ 
n.,rw;l ;mHo.:! '''~un!<" r...-luirt·m,•no. 

A,-,.~d·.n 20 pl·r.-rn d- ±'<' ;.'! '>lpfl~ 
I<''-P'''"Y'ln JU h<J:s-~d 11~n~ ui! 
<:1''k''' in~ ,bon·H<m h.:-•!i,O_ing m-.,_kt:~· 
t:or :h• l!r-:>1millg )'<:"1( .:t 

\ :emon~><;,,,.L, .,,a (>}hh'\':<" r.-, ~~·;i,w 
th-ir "'i1ir0,·:;' h.:,!:;'!lg rA~!',; in~ .:ri6ul 

!i;ht. :m.i :t "ill k •W•-~"-'-l!i'f•\f miE!'<:I 
1<1 WM~: in C•1!!~_f-..-.r;<ir·Jl 1\-ilh >'l",;..kd---<•l.J. 
n~ (O>(t,n·.'~~-: <;.lij'C<1i.:.;':., !n b,!t:itog 
rJlmtlut :ol~"l'l lil •!<"-- ollllht H>r;...li­

'~"1' ;qJ Jh-,t )'H:<"-1 ,;J!tc•n;u~ in 1h~ 

(\<I)/ ,;f fi.Ont:t:;>-1 "1'i r-~ . ..--1 J'1krt 

Window of OpprtrtunHy 

llcdf-ln;:,.,_).'fit;·,,-.; ll~ w i!n;>•>l•lnt pJlt 

\,f tlf.:: .bbpx J-...:l\,Wll (i,lt:n;~~;._n; 

a . .! ~:t"J:li---s. _,,,,j ,-,.,_,;bJ ~·\~; <k:;J t<.J 

t-.: (o_i,l;idt·r.-1 iH l..f,;v,J:.,~ill(; 1 h<->~in<' 
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r""<'P"' -,~,.lt.i<-;-;· •-'lfl[l><:m..!ilf."'~~~ 
tfmp·wdJtkx::Jrrmi.;·<. 'lh:11:h<:-.:',:m 

hlt•.:>rLHl! f,;: \1•1' '' tu dc:.;.;n ]:.,-,-• ...._{ 

<'-lf,•,rf'.5Ht ;f-..:-tn d:-: ~-•,-<~!;\..,. d :h< 

lH;:n"(l 1-~--.!f,ir.t; P''"t7~m- By'''")' d ..;m. 
1'!~· iTni:p'._... , . .,.~ nh;<'-''": cn:ld N 1h;t 

l>;;".!gi:y.J~i,;tifKlc-d P )'l•.\1\"\i w;<ml,,i; 

:-,;;·l r.,l p:i, c ;pike> ,Juiuj; w t <i:l h :g.h 

u;:.;t:<" ;;:-.bm;-,., 1•h•!" :uw{hrrnbj<"Ji,t: 

rn;t;ht f_...- ~<• pw-:~1 .J.I<,\•><•>:>> ~~;,..,,, ,;,_ 

l;\g p~-:e lien,{> tbt .:nuLl t:((<:l \':;d .Hl 

,,r,n...k-JI'<ri,-._!d!i!J!.,., 
(};;.:- h-.'1>¢G~ u),:..,il fJ,,m dt--: 

h..;tt!C•0j /j_-.,l;j •.1!1 U1fli1y h.!r,iJ); i\ JI<Jl 

t<},~t!.l!C•O\ M.J ~.~..~dJ-d..Jcn ban' p_HN.-n 

i.:ar~.cJne_#;q:.JU,r:wt;;J.,;l.o,a (l•:n· 

Jt!(•.hr ntiiktu .ll'J Ln1;ting. u:-.J }<.'ll:c 
Plitht JU}'-'?<'H Jll(•~ U~ll?k~ {'1\l)',f-l.lf,~ 

iu tL: fi:wt~.!J,, .. w.,.~r.ll--..: r:~<Jr< ,!i. ..... t~· 

'">:,~.sy ~ p1~un .!e>is.n, t!~ nc.1•~ <Titi­
,_,J ,!,U<._,,,__,j J~tnta;ut!on ;r:-J 

11 J..'\.>}'llC!•t P•"-"~"""._, k,\,:tx. Fun h.·_., 
~~-\1<' U1l.ol t-.: 6g_<";f wd OJ!'o~:)trnq ih 

1~,,,. hcd{n,; is .Wjtl!t.:,l In .J;tf.:r·:nt 

m>.A"' rr\.;-c m•·L ... -m,~ntc<, lt ,~,!! 1:\! 
imr"'t-1-"-l in the ,bi~::n .md lJ.'j-'~<>nl 
-,ob~ th:t! :h~ h~,{gi:!t:Jli<.''&"Jm h:.> d~.u 

H;s:"-a> f._,l "'kn h;,]~in-&do:i<ioM-.vi.H 
!--.· "'-"'-''"'!_ f),uins th,., imr"\.--m--:;.Ulo-.m 

>f.![.'· It wJl tx imj~czum r.ot tmElih ro 
6.<.Uil"-11f ir.f,~·lfl'-\l;q1 th~l w~:: ~n;wn 

l•i 1hm H d~ tin:..• h~Jg<-<; wcr~ ~un>­

;..:r.·.lzn .-km,-.r.~n:-~ rh.u R::Hr•n-lhk 

t:zi.-.n• were r.b_..,, ..:nn,:•lcnl ,..:,h th,.-

1"t('t'1-'lll ~"'''rn 
lt ;, «.>rn<'l\h.H irnnir duz in rr.-l;.y> 

n::nh;, F th• rr'·-~ d L-'\-lt_:ing 1-c;-. 

d,_-._iinnt. •Dl~nld-~r ~urt~Jn f\-·.! h.--.~-.?­

;,-,1; !u~ ,,--:;n;;d. 11:, !.Jw-pri~t Jl~,i l•.w 
m:•rl<.d--'d?;i'it)' on\inmm~m bum­

d.c.:b 0fi-"llll•tlitio ron<:~-....~~ h·dF"' ot 

~;,_..,g'.,_:l;!_\· llti~<.d;~ pl k-: !,·.-d<.. Jf llltl­
ho WtH' !•J ~h~n;11 fwm h,:,Jgjng: <t!'lli! 

\-,:•!ldJl~· i<lil.;clxol<•~d !1\.!tl..,"t p:...:t> 
tte...', d::.c ro>l <.>fhc.!pn~ "'J"M inc:rr.l-<: 
lr; d:,: p-Jint l•h:(l! 1\;:Jo,;:tif .. uu!J h.:: 

J-;<lnt-.1 hr rq,1.1l.!~o..·n. w b-;: ~~~' ~.ndr 

fo: n;~r.-~:"'h. 
In );;;i~.!i,-li•;m "'b:n: hucnot;::,:, 

<.;~<\ p.:d·..lr-3- f<t..tlz.'"~ m:~hr l:c ic!,(-
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unr !<> lllf1'lfl>;l "'P'"'ho:- l:<~ic;H·t~ 
p•"f,nr.o 11 f'-lff\·f>f l<r.•cr J:j;l\:.:, prC'-n. 
~!;lit:~"< ;h,);.-t:l u«; l a>ihh>l.llit<: 

pi•"''·>l lng;;ma \lij>f'>lf"!. Jf,~ hrH 

o"•\C>l;V(~ \<Wlj,j f," hl H1lfiV.-I" H1l.:C­

hn',-1<;-rs' IJ;:,J;pq,:ding ,f illt' ;vpfb·­

,!~n!J•:-1 mM~c~ hH:dJmd,Ph tk•J L"~ 
<n;;nif.,wn:l tu 'wrrm 1a.wt p•id">, ,,,,j 
I•) 01'1-~ifl i<'llJ/\" ff<10<j. ,i!l•j ,·WfH5 !fui 

'')'AI tn•)·,,; m:<.:~<! pi..;t; ''F'~¥,1 ,-\ 
k1ra ur.YilOtcdli:f; of hliJ \<"! tlii>-tl~ 
,1,1J hl!'-~ 1;1~:n (<1\Jl<i ~~J:c,or.:.lJydlWt~" 

l\11! hdjl .-u~_,h,>kkn .lppn-;.<lc dct tolii­

it/• rw.;J \l.> f,.- c.f~!y w:th h"..Jg.inf; 
•U>Ii);::,;-~ I·J p:•n\.I<:>J.<,!Hn<1> f;nm ,;, .. 

it;g \>1k•k">l!< u~,!.,~r pdtn.. 
!he >Q>!i\J ,ol•jntiot: wudJ t-.:: hl 

><I);';;<' ~t~~dln),J<t) ifl l J~\)o;>;~~,: Jb..HH 

],.,,.., 1h..: u;;l;t/~~<J!(:;ltl J:..-,J0ng p;cl­

rwn W:;ol J.:•.-d,'I'<J, 1nJ h' !i1tm 1<1 
,,_l_t~h,<Mo~· tn.'<o:rm. \Vo1kin;:u.>i!.;h­

'·''~!hdy, il ;; f><);jil•Jt (,,t :lll th-: p:u!i" 

l•l hir'~ J fr<-41)1-:l•j>.:d;"- t<l de.: h,J,; 
b~f''-f.l~m lnJ _-,,,,],!~, h"~'~- i: mid;t 
h.,:,_~tLpr:d u,.l~r vm.c,l nnd.:n , . .,!;;, 
t~JM ,'("h ,/l;;rH uilJ y1d.J <h.: grnH-;1 

0-T.<iil f~11 ''''!it<<"i md th:it c·t:.,!I):J:C> 

it~~-, h:~rr~n f._;1~-·a· '~-"l't'!y-~!.tmH.d 

'"n.-bi<'"' IL--'{~rilHi- .:hw;-· >1lll~n 
p;i.;;_-;, l~d th.:- ,--am:-r:f -,.,-;,,j,,w ,,f 
•"i-'V<t<nniry <J,~,._,_ fJ 

,,·,, ,;:._, '.J , .. ,., t ~~-:-'~' ,•,r,·~~ ,~ ,U,',,, -f 
!;,_;~. ,'.C,_,,_..f <:.:,, />.·,-; < ).J, _t, l•P!l 

:?t!., ;,- r.;.; , \',;' ,, , -,_.,__,_,:_.~_,, .. ! , ;,_ 

!:'' c~-~'''''~ 1·,:·-··-1•-, -·"d i!c;m: 
,;·t;J i ,;,, 1-·'"' '' :.:nJ _, ..!~;-..·_..,,,, ,,_ 

""" ~~. l\·,-l., y,, 1 :[ !, ;: ;, "'l::-~;, ,;, 
,,_,,,,___,,,,~ ..::o_,~, .•. ,l ,.~_, ,,,,,,,j ,,,., 

''1·'''''~--,:v•-·· ,.,.,:, ,., «'-oo•:d ''"""i'"'' 
>e;,;,,. ,,,:~.,,:,, .----;,'r~,._., __ ,,,;-o:c1dr7,-

' cc ~· ~:. ~;;; :;:,·:.:::·:::· ,, ,-, !"-"''-''' \ F 
,,.;-.,,-j '-''- ,·.!,-.)' ;•11 J_ c-« ,,,_,~,'-< !''-"''' 

i'-x<,·~h ~1\'JA'!' •. ;n: ''·'"->·'f-\'/ 
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AFFIDAVIT OF BLAKE A. MERTENS 

STATE OF MISSOURI ) 
) ss 

COUNTY OF JASPER ) 

On the 21st day of June, 2017, before me appeared Blake A. Mertens, to 
me personally known, who, being by me first duly sworn, states that he is Vice 
President - Electric Operations of The Empire District Electric Company and 
acknowledges that he has read the above and foregoing document and believes that 
the statements therein are true and correct to the best of his information, knowledge 
and belief. 

Blake A. Mertens 

Subscribed and sworn to before me this 21st day of June, 2017. 

My commission expires: lflLJJ. 10, 201 ~ 

otary Public 

SHERRI J. BLALOCK 
Notary Public · Notary Seal 

State of Missouri, Newton County 
Commission # 149696~6 

My Commissiot1 Expires Nov 16, 2018 




