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Al aska Energy Authority

Anchor age, Al aska

PCSI TI ON STATEMENT: Presented an overview of the Susitna-Wtana
Hydroel ectric Project.

ACTI ON NARRATI VE

7:30: 05 AM

CO- CHAIR CLICK BISHOP called the Senate Special Committee on In-
State Energy neeting to order at 7:30 a.m Present at the call
to order were Senators M cciche, Co-Chair Coghill, and Co-Chair
Bi shop.

COCHAIR BISHOP welconed Senator GG essel to the comittee
neeti ng.

OVERVI EW Susitna Watana Hydroel ectric Project, Al aska Energy
Aut hority (AEA).

7:30: 56 AM

CO CHAI R BI SHOP announced that the order of business would be an
overview from the Al aska Energy Authority's (AEA) overview on
t he Susitna-Watana Hydroelectric Project (SWHP). He stated that
SWHP could have a 100 year long lasting positive effect for
Al aska. He said he had always been an advocate for hydroelectric
power. He remarked that he was involved in the original SWP
canp out of Devils Canyon in 1984 and it was noved to the
Bradl ey Lake Hydroelectric Project (BLHP) site. He stated that
it had been 30 years and SVWHP was still being di scussed.

7:32:28 AM
CO- CHAIR BISHOP announced that Senator Egan and Senator
W el echowski had joined the commttee neeting.

7:32: 38 AM

SARA FI SHER- GOAD, Executive Director, Al aska Energy Authority,
said AEA had made significant progress with SWHP over the past
two years and noted the conmmttee should have received the
annual AEA Activities Report. She said AEA's mssion was to
reduce Al aska's energy costs, invest in energy infrastructure,
and energy portfolio diversification.

7:34: 09 AM
M5. FI SHER- GOAD sai d Al aska's energy chal |l enges i ncl uded:

* Varied regional energy costs by region, an issue beyond the
Rai | bel t.
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* Aging facilities.

e Declining oil production.

e Hghly volatile fossil fuel costs, a reason why SWP was
bei ng reconsi dered.

D spersed comunities and no central grid.

« Short and long-term solutions, AEA had a portfolio of
progranms to address Al aska' energy chall enges.

MS. FI SHER- GOAD said AEA had a 2010 renewabl e energy goal for 50
percent renewable by 2025. She explained that SWHP would be a
significant way for Al aska to achieve its energy goal by 2025.

She said Alaska's current el ectricity sources i ncl uded
hydroel ectric at 21 percent and a small percentage from "other
renewabl es" due to the introduction of wind projects at Eva
Creek, Fire |Island, and Kodiak Island. She detailed that
hydropower made wup 90 percent of renewables and was a
historically significant resource for Al aska. She said
hydropower was a significant resource for Southeast and
continued to provide sone of the | owest cost power in the state.

7:36: 39 AM

She said SWHP's history had been studied since the 1950s and
significant work was put into devel oping SWHP during the 1980s.
She noted that SWHP's current concept had been scaled back to a
smal | er project.

She explained that Wayne Dyok was chosen as project manager due
to his past experience with SWHP during the 1980s. She stated
that M. Dyok brought over 30 years of experience working on
international and Al aska hydro-projects, specifically on SWHP.
She explained that the prelimnary decision docunment that led to
SB 42 provided AEA with the authority to proceed with SWHP. She
noted that forner state Senator Joe Thomas from Fairbanks and
Representati ve Craig Johnson from Anchorage were bot h
instrumental in funding AEA to | ook at |arge-hydroelectric. She
said AEA had done an analysis of both SWHP and the Chakachama
Hydroel ectric Project. She disclosed that AEA developed a
prelimnary decision docunent that showed SWHP was the project
to pursue. She noted that the work done in the 1980s provided a
significant anount of information for AEA to pursue SVWHP and get
the project conpleted by 2024.

7:39: 01 AM

WAYNE DYOK, Project Manager, Al aska Energy Authority, explained
why AEA was noving forward with SWHP as fol | ows:
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» Serves 80 percent of the state's popul ation.
e 1,000 jobs during peak construction.
e Stable electricity rates for over 100 years.

e Long-term diversification of Alaska' s energy generation
portfolio.

* Cean, reliable energy source.
* Pronpbtes integration of variable power sources |ike w nd.

MR. DYOK addressed SWHP hi ghlights and facts as foll ows:

e SVWHP site would be | ocated approximately 184 m | es upstream
fromthe nmouth of the Susitna R ver and 87 river mles from

Tal keet na.

e 10 mle inpedinent |ocated downstream at Devils Canyon, an
area that inhibits npost anadromous fish from getting
upst r eam

e SVWHP would provide 50 percent of the Railbelt's energy
needs.

e SVWHP would have an installed capacity of 600 negawatts
(MN, and 2.8 mllion negawatt hours (MWM) of energy on an
annual basis.

7:41.: 31 AM

He stated that AEA had been evaluating three alternative
transm ssion routes for SWHP and the proposed routes were the
same as what was proposed in the 1980s. He said AEA was in the
process of evaluating each transm ssion route and a final route
selection would occur after AEA s engineering and environnenta
analysis. He noted that the transm ssion route decision would
al so involve AEA interacting with |andowners, resource agencies,
and people that had an interest in SWHP

CO-CHAI R Bl SHOP addressed the Chulitna Corridor and asked if it
had ever been traversed. He noted that the Denali Corridor was
the route used in the 1980s for canp installation.

MR. DYOK answered correct. He said the westerly part of the
Chulitna Corridor had an old pathway that went in a certain
di stance and the remaining length would be a unique overland
route.

He addressed SWP's tineline and noted that the project
resurfaced in 2010 when the state established an energy policy
for a 50 percent renewable goal. He said 2011 was spent
primarily to introduce SWHP and review materials produced in the
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1980s. He explained that a pre-application docunment was produced
in 2011 and filed with the Federal Energy Regul atory Conm ssion
(FERC). He said 2012 was spent primarily to develop a robust
study plan and prelimnary fieldwork to get a handle on studies
and see how SVWHP had changed over 30 years. He said AEA was in
the inplenmentation phase of the two nmmjor study years. He
expl ained that on February 1, AEA received a FERC study plan
determnation for 44 of the 58 studies wth the remaining 14
studies potentially being approved with sonme nodifications on
April 1. He revealed that FERC told AEA that the agency had
enough information to nmake the final determnation on the
remai ning 14 studies. He said AEA would do the studies with a
goal to file a license application with FERC in Septenber, 2015.
He remarked that AEA would not anticipate receiving a license
until the early part of 2017. He noted that a seven year
construction period would commence for SWHP after a |icense was
received with the intent to have the project online by 2024.

7:45: 21 AM
SENATOR M CCI CHE noted that seven years was a |long construction
time and asked if that was typical for project the size of SVWHP

MR. DYOK answered yes. He noted that AEA would |ike to construct
SWHP nore quickly, but the project faced northern environnment
chal l enges that did not allow for 12 nonth concrete placenent.
He said AEA would challenge the detail design engineer to |ook
at expediting the SWHP schedul e.

He remarked about current enploynment as foll ows:

e 385 total individuals outside of AEA were contracted to
wor k on SWHP

e Mjority of workers are Al askans.

* Hydropower |licensing experience in the Pacific Northwest
was suppl ementi ng the workf orce.

e 180 individuals anticipated to be in the field in 2013 to
col | ecting di fferent types of envi ronnent al and
geot echni cal information.

CO CHAIR BI SHOP addressed Al aska enploynent and asked AEA to
work closely with the Al aska Departnent of Labor and Workforce
Devel opnent (ADLWD). He noted that ADLWD had a tenplate that
could be used for enploynent nodeling for a project that was the
si ze of SVWHP

7:47: 33 AM
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MR. DYXK reiterated that AEA had prepared a study plan with FERC
approving 44 of the 58 studies. He noted that he had been doing
hydro-work for many years and the |level of effort involved with
devel oping the SWHP study plan was unprecedented. He said AEA
wor ked closely with the various resource agencies, Al aska native
entities, and interested nenbers of the public to develop the
study pl an.

SENATOR W ELECHOABKI asked what type of salnon inpact research
woul d be done.

MR. DYOK responded that salnon inpact was a mmjor focus for
AEA' s studies. He said AEA would take information fromthe 1980s
and look at the current system to develop a habitat based
analysis. He explained that the effects from SWHP's inpact on
water flow and water quality would be analyzed. He said AEA was
working closely with the Alaska Departnent of Fish and Gane
(ADFG and noted ADFG was collecting field work information to
anal yze fish populations. He disclosed that AEA had conducted
initial studies on SWHP's inpact on the salnon's |ife stages. He
expl ained that the salnon study would extend down to the Cook
Inlet and was a substantive program to really get to the heart
of how SWHP m ght affect the anadronous fish. He stated that the
results fromthe study would be used to make sure SWHP's effects
were mtigated.

7:51: 08 AM
SENATOR W ELECHOWSKI stated that his biggest concern was the
potential inpact on salnon. He asked if AEA was planning on

keeping the legislature inforned with their report findings. He
i nquired what sone of the inpacts were from rel easing water at
hydroel ectric sites throughout the world.

MR. DYOK answered that AEA would keep Senator W el echowski
informed. He explained that SWHP would store water during the
sunmer run-off period for potential energy use during the w nter
time when it was needed nobst by Al askans. He said the | argest
fl ow-change effects would occur imrediately downstream from
SWHP, but the effects had to be observed all the way downstream
He expl ained that water |evel change and speed of change had the
potential to affect the fish. He noted that AEA would like to
change the flows in order to best neet the Railbelt's needs. He
remarked that a bal ance had to be considered between the effects
on fish and operating SWHP efficiently. He said in the wnter
the river would be free of ice from SWP to sone point
downst r eam a typical occurrence in Canadian hydropower
projects. He noted that ice would eventually form downstream and
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its effect on the fishery would dictate SWHP operations. He said
in the spring tinme, the flows typically cone up and SWHP woul d
be able to adjust the flows, one of +the beauties of a
hydroel ectric dam He noted that there would be a mlder breakup
due to SWHP's flow control and stable flows would occur in the
sumertinme. He affirmed that AEA would |ook at the inpact from
lower flows on each of the different [salnobn] |ife stages and
react accordingly.

CO CHAI R BI SHOP requested that AEA neet with ADFG and have them
get back to the commttee. He asked what streans had ADFG
identified as spawni ng streans.

MR. DYXK replied that much of what AEA was finding was very
consistent with studies from the 1980s. He noted that fish
popul ati ons were not what they used to be, particularly for the
anadronmous salnmon. He explained that the key was to work with
the stakeholders and meke sure all of the issues were
objectively identified to allow AEA to file a conplete |icense
application in 2015.

7:56: 42 AM

He explained that AEA net all of their nmajor deliverables with
the Proposed Study Plan in July and the Revised Study Plan in
Decenber. He said AEA was reviewing the 3000 reports produced
from the 1980s and assimlating pertinent data with the current
SWHP. He remarked that AEA had great technical information from
the 1980s that had not changed and was being refined for SWHP' s
dam design. He noted that there had been significant
devel opnments in dam types and AEA was |looking at a roller-
conpacted concrete (RCC) design. He said AEA spent nuch of | ast
year | ooking at SWHP's optim zed height for what the state could
afford and how it would best fit into the Railbelt's energy
demand. He noted that AEA had brought on a panel of world
renowned experts and FERC concurred wth the decision. He
expl ained that experts were normally not brought in until a
project's detail ed design phase. He said it was inportant to get
information out to make sure AEA had the right project for
Al aska.

CO CHAIR BI SHOP asked if the US Arny Corps of Engineers (USACE)
continued to nodel dans in Vicksburg, M ssissippi. He inquired
if AEA could provide information on the USACE s background. He
noted that he had been on a dam project and the project's nodel
was still in USACE s facilities.
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MR. DYOK answered that USACE continued to nodel danms in
Vi cksburg and the organi zation was formally called the Waterways
Experiment Station. He said USACE | ooked at the specifics of how
the flows and sedinment transport would be affected by danms. He
noted that mathenatical nodels had cone a long way and nost of
SWHP's analysis wuld cone from mathematical nodeling. He
revealed that AEA had been in prelimnary discussions wth
Uni versity of Al aska-Fairbanks (UAF) on doing SWHP nodeling
studies. He nentioned that AEA had done significant geotechnical
work to fill in mssing information fromthe 1980s.

8:00: 26 AM

MR. DYCK said AEA conducted an independent cost estinmate to not
rely on a single engineer's estimte. He explained that a second
opinion was inportant because cost was a big driver in the
overall rates. He said AEA put out a request for proposal (RFP)
and AECOM was selected. He revealed that AECOM had a trenendous
anount of Arctic hydropower experience and was ranked by
Engi neering News Record as the best hydroelectric devel oper. He
mentioned that AECOM had an office in Anchorage and was i nvol ved
with many projects in Canada. He said AEA was asked to devel op
an estimate from a contractor's prospective and cone up wth
unit prices and field crew devel opnent costs. He stated that
AECOM confirmed that the engineer design consultants' tineline
was reasonable and feasible. He said the RCC design was
applicable to Alaska's cold clinmate and tine could be saved by
finding ways to extend the construction's "shoul der seasons" by
using climate control techniques that incorporated |arge tarps.
He said AECOM recommended that SWHP's reservoir could begin

filling prior to project conpletion for early power generation
He stated that the nost inportant finding was the cost
conpari son between AECOM and AEA's licensing and design

feasibility engineer. He said AECOM felt that their 2012 based
cost estimte was within 25 percent of what SWHP would cost and
their input was hel ping AEA to hone in on SWHP' s cost.

8:04: 03 AM

He addressed cost probability distribution to nake sure AEA had
a good handle on SWHP's overall costs. He noted that 20 percent
of itenms were usually responsible for 80 percent of the cost. He
expl ai ned that AEA used a Monte Carlo Sinulation nethod to run
t housands of cost sinulations with nultiple pricing and quantity
estimate errors.

He reveal ed that AEA estimated SVWHP's cost at $5.09 billion with

a probabilistic cost distribution spread between $4.5 billion
and $5.9 billion. He noted that the nedian price was $5.19
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billion and N ck Szynoniak's econom c analysis would be based
upon a $5.2 billion cost estinmate.

8: 05: 49 AM

Nl CK  SZYMONI AK, Project Econom st, Alaska Energy Authority,
addressed SWHP's best capital cost estinmate at $5.19 billion,
with a 90 percent probability range of $4.48 billion to $5.89
billion. He explained that SWHP's mnimum capital cost estimate
was $3.73 billion with a maxi nrum of $6.48 billion.

He explained the inpacts of inflation on SWHP and noted that it
was inportant to talk about inflation prior to addressing
econonm ¢ benefits. He explained an inflation inpact graph that
started with a 2013 inflation index at 1 percent and continued
to clinb over tinme. He noted that SWHP woul d attain a consistent
cost "flat line" by 2024 while the inflation index for all other
costs continued to rise. He said SWHP's cost stability was a
benefit versus power sources that were affected by inflation.

CO CHAIR BISHOP asked if AEA had track records of other dam
projects |like Hoover Dam regarding "flat Ilined" costs. He
inquired if a conparison could be shown from ot her dam projects.

MR.  SZYMONIAK replied that he did not have conparisons to
present to the commttee, but acknow edged that a conparison
woul d be an interesting exercise to put together.

MR. DYOK addressed AEA s experience with BLHP. He said when BLHP
went online in 1992, the price of power was around $0.0450 per
kilowatt hour (kW) and today it was still $0.0450/ kWh. He noted
that BLHP verified the straight-line approach. He expl ained that
a hydro project was simlar to buying a structure with paynents
that stayed the same. He said SWHP's operational costs were a
very small percentage that allowed for a horizontal straight-
line for costs over tine.

SENATOR M CClI CHE asked to verify that SWHP's increnental costs,
tur bi ne mai nt enance, and hunan resources costs were such a small
cost percentage.

MR, SZYMONI AK answered correct. He said he did not have an exact
percentage, but it was a relatively small share.

8:08:47 AM

He explained SWHP's Base Case Econom c¢ Assunptions (BCEA) used
to generate the power cost. He noted that AEA had taken a very
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conservative approach with nmany of the assunptions and sone
optim zation could be achieved. He said BCEA were as foll ows:

e Capital costs: $5.19 billion.

e Power production: 2,800 gigawatt hours.

e Interest rate: 5.00 percent, with the possibility for |ower
cost financing to reduce SWHP's power cost.

* Debt term 30 years, with the possibility to finance at
| onger terns and reduce power costs during SWHP' s earlier
years.

e Annual operating and nmintenance costs: $16 mllion, an
assunption that represents 2 percent of SWHP' s annual cost.

e (peration start year: 2024.

SENATOR M CCICHE clarified that the only increnental cost on a
$5.2 billion project was the $16 million per year for operating
and mai ntenance costs, a cost that would increase by two percent
a year noving forward. He asked M. Szynmoniak to verify that
relatively | ow operating and nai ntenance costs were a reason why
SWHP' s operations did not increase dramatically.

MR, SZYMONI AK answered correct, one of SWHP's primary benefits.

8:10: 29 AM
He expl ai ned the SWHP power costs as foll ows:

* Year-one rate at 2024 nonminal-dollars: $0.1810/kW in
dol | ars when SWHP cones onli ne.

 Year-one rate at 2013 real-dollars: $0.1380/kWh, a rate
used to conpare to current energy costs.

e 10-year average rate at 2013 real -dollars: $0.1240/ kWh.
« 25-year average rate at 2013 real -dollars: $0. 1060/ kWh.
e 50-year average rate at 2013 real -dollars: $0.0610/ kWh.

He explained that reductions in the vyearly averages were
attributed to inflation in everything other than SVWHP' s
consi stent cost of power. He stated that SWHP's cost of power
woul d becone cheaper in real terns. He cited SWHP' s significant
50-year average drop off was due to the 30-year debt retirenent
and all that was being paid for was the inflated operationa
cost s.

He stated that another inportant note, assunming no direct state

financing in the nodel itself, AEA had taken received funding
for SWHP and the funding that was in the capital request this
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year. He explained that AEA had conservatively nodel ed funding
as being paid back at 5 percent interest and noted SVHP s
earlier costs would not drive the project's cost too much.

8:13: 04 AM

MR. SZYMONI AK said it was inportant to |look SWHP's conpeting
energy that it would be offsetting. He explained that AEA used a
sinmpl e natural gas generation conparison nodel and SWHP was cost
conpetitive during the early years and becane nuch |ower over
time. He stated that an inportant caveat was that future natural
gas prices were unknown and a range was presented. He explained
that for the nodel itself, AEA was assumng a constant
efficiency and fuel costs for natural gas generation; a heat
rate of 8,000 British thermal units/kWh and non-fuel cost of
$0. 03/ kWh.

He said the natural gas price forecast was based upon $6.50 per
t housand cubic feet (Mf) in 2013 and increased 4 percent
annually, a rate that was 1.5 percent greater than the 2.5
percent inflation rate AEA was using. He explained that future
natural gas prices were probably better represented with a range
of $6.00 to $12.00/Mcf. He reiterated that SWHP's maj or benefit
was price certainty.

8:15:39 AM

He addressed a natural gas price forecast and range graph. He
said the Base Case Natural Gas (BCNG price forecast started at
$6.50 and increased at 4 percent, with a $6.00 to $12.00 range
that increased 2.5 percent. He explained that SWHP equal ed the
natural gas cost after 12 years and nmuch sooner if prices were
hi gher. He asserted that SWHP's energy cost becane cheaper over
time with greater benefits when the 30 year debt was paid off.

He addressed a graph that showed a 2013 real-dollars cost
conpari son between SWHP versus natural gas. He noted that SWHP
would come on at a little under $0.14/ kW and decreased in rea

term He explained that natural gas price generation was nodel ed
relatively flat and only increased for inflation, slightly nore
for a base case scenario.

8:18: 00 AM
He said SWHP's other very significant benefit was the reduction
in electricity cost uncertainty. He said price certainty would
potentially inpact 50 percent of the Railbelt's power
generati on.
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SENATOR M CClI CHE stated that SWHP was a project where tonorrow s
rate payers could pay for funding. He asked what the inpact
woul d be for paying off SWHP over 50 years rather than 30 years.

MR. SZYMONI AK answered that paying off SWHP in 50 years had been
cal cul ated, but he did not have the data with him

SENATOR M CCICHE asked if paying off SWH in 50 years
significantly changed the onset power cost.

MR,  SZYMONI AK answered yes. He explained that power costs
significantly dropped in the initial years and pushed nore costs
off into the future.

SENATOR M CCICHE stated that it would be interesting to see the
dat a.

MR, SZYMONI AK answer ed yes.

CO- CHAI R BI SHOP asked that the infornmation be distributed to the
conmi tt ee nenbers.

MR. SZYMONI AK summari zed the analysis on SWHP's inpact on price
stability and noted that the range of power costs was a much
narrower band going into the future. He said SWHP woul d provide
increased certainty for honeowners and businesses to make
investnments in the future.

He summari zed the econom c takeaways from SWHP as fol | ows:

e Geatly reduced future power cost uncertainty.
» Conpetitive with natural gas in the early years and mnuch
| ower -cost over the |ong run.

* Equals the price of base case natural gas after 12 years
wi t hout any direct state financing.

8:21:03 AM
MR. DYCK addressed what AEA' s 2013 goals and m | estones were as
fol |l ows:

* Continued stakeholder and |andowner outreach to nake sure
all parties were fully informed with adjustnments made from
i nput .

e Inmplenment the Revised Study Plan. He said AEA had
rei nbursable services agreenents wth the ADFG for
fisheries work and aninmal i npact  studies. He noted
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| ogi stical support involved with safely overseeing 180
fiel dwmork personnel, field canps, helicopter support, and
obtaining land permts from all inpacted parties: private,
state, federal, and native corporations.

* Resources and Procurenment Plan, a nechanism used to |imt
costs risks associated with detail ed engi neering design and
construction costs.

e Uility Precedence Agreenent wth Railbelt wutilities to
enlist buyer support.

e Ceotechnical exploration for engineering design refinenment
and optim zation.

CO- CHAIR BISHOP asked if a hydroelectric project conplenents
w nd generati on.

MR. DYOK answered yes. He said wind had a lot of wuncertainty
associated with it. He stated that a hydropower project had the
ability to vary its generation very rapidly; 10 to 30 negawatts
could be changed within seconds. He said the issue was how fast
changes could be made w thout having an adverse effect on the
envi ronment downstream He explained that AEA woul d be | ooking
at what the environmental limts were to allow for setting the
bounds. He noted that AEA was addressing a worst case scenario
if BLHP's 125 megawatts went offline and how SWHP woul d be able
to respond. He explained that hydro power had the ability to
setup and support high penetration wi nd energy locations in the
event of |ow wi nd situations.

8:25: 50 AM
CO CHAIR BISHOP stated that it would be interesting to see how
fast SWHP could be throttled up.

SENATOR G ESSEL addressed how M. Dyok explained SWHP's power
generation and asked what aspect of the transm ssion |ines were
the responsibility of the project.

MR. DYCK replied that AEA had devel oped a plan for transm ssion
lines that would take the power to the Intertie. He explained
that FERC s oversight was strictly from SWHP's northern and
western primary-transmi ssion lines to the Intertie.

SENATOR G ESSEL asked if M. Dyok was describing a "loop" for
reliability.

MR. DYOK answered yes. He stated that there was no need for a
third line, but two lines were required to assure reliability if
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one line went down. He noted that AEA was |ooking at having two
or three lines in the same corridor as well.

8:27:34 AM
CO- CHAI R BI SHOP t hanked AEA for their SWHP presentation

8:28: 20 AM

There being no further business to cone before the Senate In-
State Energy Comm ttee, Co-Chair Bishop adjourned the neeting at
8:28 a.m
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