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Mr. Jerry Larson

Alaska Power Authority

334 West 5th Street

Enchorage, Alaska

Subject: Pelican Project. Final Phase I Report
Dear Jerry:

This letter transmits five copies of the final Phase I
Report on the Pelican Project. It differs from the copy which
Harvey gave you at P in the following re-
spects:

3
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3
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1} Appendices E and F are included.

2} The economic analyses are based on a SQWyear study
period, which represents the economic life o©f the
hydro facility, rather than the 35-yvear amortization
period. The text is edited to reflect these changes.

Harvey reports that we are authorized to complete our

obligation under Phase Eg so the remaining 45 copies will be
printed and expressed to you next week. Have a good holiday,
and I hope to be seeing you soOn.

Cregégan
VACQ President

Northwest Region

Pat
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SECTION 1

SUMMARY AND CONCLUSIONS

SUMMARY

The Pelican hydropower plant, located on Pelican Creek,

y

nas been and still is a valuable source of renewable energy.

This study reviewed the various reports written on one phase

or another of the plant and/or creek. The published infor-

mation was used where applicable and augmented with new data
o supply needed information. The report points out that
the town of Pelican, with its fish processing plant and cold

storage, is a vital link in the econcmy of the Alaskan fis

g

industry. The report also points out that a reasonable cost
energy at Pelican will aid the fishing industry in being
competitive with the world market. The report concludes
that the Pelican hydropower plant facilities are in need of
modernization to overcome the low efficiency that the pres-
ent eguipment is operating at, and take better advan

Yo,

available head and water supply-.

CONCLUSIONS

1. The energy demand at Pelican i

kﬂ
ot
v
{3
g
ﬁ}

sing.

2. The present hydropower plant does not have the ca-

pacity of meeting present lcad demands without diesel aug-

N o

3. The diversion dam is in need of immediate repair.

This would consist of replacing the lost rock mass.

4. The dam is in need of grouting, to keep the abut-
o o e s e g 7 . . P 1A om0
ments from eroding, save water, improve power vyield and

[P o N [ | o - R e AT " i I T A B i .
salety, and extend the life of the facility to 50 vears.

120/5 §




. ne intake gate needs to be replaced and remotely
ocperated, for protection of the operator. This can be ac-
s i R, SN % % -4 . g o, ) 3 %
complished by using a simple hydraulic system.

©. Using the full head from the dam to the forebay
would increase the hydropower production by 4 perce
is recommended that a 60" pipe replace the present flume,
some of which is in ne

avoid the chronic tunne

ot
o
<
[
b}
w2
e
)
]
s’
e
b
=

7. The forebay should be improved into a surge chamber

and efficacious debris basin.
8. The penstock needs to be replaced.
9. The present control valve, turbine, governor, gen-

erator and switch gear should be replaced with a new machin-
ery package {(one 200 kW and one 250 kW turbine).

10. The powerhouse needs to be remodeled for the new
equipment and repaired where needed.

1l. Additional head should be utilized by extending the

draft tube and building a new afterbay with tailwater eleva-
tion at MHW.
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SECTION 2

INTRODUCTION

AUTHORIZATION

USKH-Engineering-Science {(USKH-EZS), located at 2515 A
A

Street, Anchorage, Alaska 99503, was selected by tl

@

Power Authority (APA} in response to its submittal of qual-
ifications. After being selected to perform the feasibility
assignment of Power Alternatives for Pelican, a letter was
received from APA, dated 4 HNovember 1881, notifying it to
proceed, The contract between the parties was signed Novem=
ber 3. 128B1.

PELICAN, ALDABEKA

Pelican is a small community governed by a town coun=
cil. It has a permanent population of approximately 180
people and 200 temporary residents during the fish process-
ing season. t is located on the banks of the Lisianski
Iinlet at the mouth of Pelican Creek on Chichagof Island, 70
miles

of Juneau. The site for the town was selescted
because of its central location to service the fishing

fleets 500 miles north and south, its harboring facilities,

its water supply, and its hydropower potential. The economy
ig based on fishing and fish processing facilities which are
located within the comnunity. It has its own higyh school

o
and grade school. The water is obtained from Pelican Creek

for the community and fish proces

P
bt




power is dependent of whether the ccld storage and secondary

processirg is expanded. The expansion of the fisq process-

ing plant, which is presently being investigated {Scenarioc
#2, Section 8) by the Pelican Cold Storage Company, 1
for only about .66 MW in total production.
THE PRORBRLEM

The APA has employed the services of USKH-ZS to perform

a reconnaissance-level study, as outlined in Sertion 2, on

the power facilities at Pelican, Alaska for the purpose of

e altarnative to

[

leading to a feasibility study of a suitab
meet the power needs presently and in the future. The re-
gquirements are outlined in the APA register 1981 3AAC

G4.05%, Sec. 4 as amended.






12377

«792@

scope of work for the Phase I Reconnaissance

of relican Power Alternatives is gquoted 4&ir

contract as:

Obtai

in existing documents and guidelines from
Alaska Power Authority in Anchorage. Contact
State and Federal agencies in Juneau and
Anchorage for reports and projections
concerning the project area. Contact the

Pelican Utility Company and the cold storage
rlant at Pelican by phone to obtain data on
iloads and load proijections. Research in-
house files of consultants on similar proi-
cts. Review regicnal faulting and seismic
ata. Interview DNR and CCE officials famil-
ar with dam @afe,g programs and the U&lzﬁan
reject, in particular. Consolida the
research information.

.

Field Investigution

Observe existing crib dam, dam abutments and

channel conditions, flume foundation cupport,

wood-stave penstock foundation and anchor

supp@rt; assess overall slope stabilitv, and
tunnel condition. Cbserve general geclogic

(9

conditions, and note particular zones of
weakness such as faulits and shear zones as
they may affect the prﬁﬁeﬁtn Make an initial
assessment of cause of “setclement” reported
under spillwav. Observe power house and
foundation conditions. ’&kw initial geotech-

fat i . c
nical reconnaissaice of overall project area
1 t

to assess possibility of transmitting water
directly from sources %ﬁ Mzmnws %i@v&ti&n@ in
e T c 7 - o . “ ] =
the watershed. Document 3




(3]

using pnotographs, sketch maps an CIGES
sections

Obtain and confirm one-line diagram of sys-—
tem, distributicon plan, nameplate data of
generating eguipment. Obtain revenue records
and daily load records fcr the past five
years, or obtain the best possible estimate
for this data. Determine the amount of pota-
ble water provided and the impact on the
hyﬁzae?ewhfic installation. Obtain informa-
tion on contemplated load growth and changes
in EO d Determine to the extent possible
the wishes of the community for future power.
Cbtain data required for environmental as-
sessments. Identify potential thermal loads

for cogeneration.
re a brief report of findings illustrat-
ed ulﬁ% maps, photos and sketches.

After examination of population growth, eco-
nomic activity, future uses, appliance satur-
ation levels, anticipated cost of power and
existing power generation facilities, a fore-
cast using APAR's regulations will be made of
elcetrical energy and peak locad reguirements
to the year 2002,

Alternatives

Review and determine the marketability of the
available power géﬁ@;ﬁﬁl@ﬁ options. Include,
as a minimum, onsideration of: repair and
improvement Gf the existing hydro plant,
increasing the hvdro La§abiliiy’ by drawing
water from other watershe adding generat-
ing capacity to the existing hvdro plant, or
diesel generation.

Based on initial screening, formulate three
or more energy supply plans to satisfy Peli-
can's forecasted power needs ocover a 20-y.-
planning period. One plan, termed the base
case plan, should be based on a continuation
cf present pzautiCQm and a minimum level of
repalr work to maintain an acceptable level
of safety. The other plans should be formu-
lated using one or more of the optiong earli-
er identified. A11 plans should incorporate
ilization of waste heat (if any) to the

that such use is economically Justi-

,ﬁ.}
[




LR - 3 T s o g oy e o vy
5. Cost Estimates

Daevelop detailed, site gpecific, cost esti-
mates for each =alternative tha passes the
initial screening. Calculate the present
worth of 1ife c¢ycle costs for each energy
supply plan in K?EQlﬂg with the Alaska Power

Authority standard procedures.

Collect the necessary data and evaluate the
impacts of each energy supply pilan in keeping
with the economic, environmental and techni-
cal indicators specified in Power Authority
reconnaissance study regulations.

"6. Report

Prepare a draft Phase 1 report in 20 copies,
respond in writing to comments received on
the draft report and prepare a final report
in 50 copies. The Phase 1 report should

dentify the additiocnal data collection and

analysis needed to complete a detailed feasi-
nilty report and prepare the necessary permit
and license applications for project con-
struction. The draft Phase 1 report will be
submitted not later than January 31, 1882,
and final report March 15, 1882.°7

pj&

Task 1, Data Research, is reported in Appeudix A.

Task 2, Field Investigation, is reported in Appendix B.
and Sections 5 and 6.

Task 3, Load Forecast, is based on response to a gues-
tionnaire sent to the Pelican Cold Storage Company. This
method of forecasting was used because Pelican 1is a "one
company town”; the company has the only record of power
consumption: and the company alone knows its plans for power
corsumptiont. The completed guestionnaire 1is included in
Appendizx C and the actual load forecast is the subject of

Saction 10.

5,9‘3

Task 4, Alternatives, is the subiject of Section 11.

Task 5, Cost Bstimates, is included in Appendix E.
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SECTION

o>

DESCRIPTION OF THE AREA
LOCATION
Pelican is a small fishing village (population 175-200)

located on the westerly side of Chichagof Island in south-

Its water supply. used for domestic and industrial

consumption and for hydroelectric power ceneration, comes

+hy
b

om nearby Pelican Cove Creek on which th~ Pelican Cove

reek Dam {(long. 136°12.4'W; lat. 57°57.4'N) is situated.

O

REGIONAL GEOLOGY

Chichagof Island lies in a broad belt that strikes
northwest and southeast in conformance with the prevailing
trend in southeastern Alaska. Within this belt, intrusives,
made up largely of guartz diorities and other granitoid
rocks, have been intruded parallel to the stratified country
rock. These intrusions were accompanied by metamorphism of

some rocks and extensive deformation of @raw@xigtiﬁg rocks

including folding, breaking, and moving of rocks by uplift
ing alonyg vertical faults, strike-slip faults and possible

thrust faulting.

REGIOHAL SEISMICITY

Chichagof Island lies within the bread region of earth-
t

hat includes much of southeastern Alaska

Ax
hia. Records are Tew and of short duration due to the




gquake of magnitude 7.1 on the Richter scale took place in
2

The damsite 1is on Pelican Cove Creek, a deep, steep,
narrow gorge vunning down the mountainside from a narrow
plateau to tidewater. Bedrock has been identified as =z

enite. At the damsite, the weathered zones have eroded
away due to water action and the exposed foundation rock is

a moderately Jjointed, sound, durable material.

e
5
v
n
feend
O
%

"

PHY AND CLIMATE AT PELICAN COVE CREEK

The drainage basin {see Figure 4.1) above Pelican Dam
s

e
are miles and is located about 1/4 mile above
r

s 12.95% sgu
the mouth of Pelican Creek which empties intc the Lisianski
Strait near Pelican about 70 miles west of Juneau. The
drainage basi iz one of a multitude of watersheds which

drain excess precipitaticﬂ and snowmelt from Chichagof Ig=-

and. Basin topography ranges from a steep narrow canvon at

]

the damsite to gentle sloping streambeds in the intermediat
elevation zone with headwater areas beginning on steep pre-
cipitous mountain slopes whose peaks reach about 3,000 feet.
Loweyr elevations of the watershed are covered with dense

stands of conifer trees underlaved by a thick blanket of low
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removed to near bedrock by past glaclation. Prevailing
oty e ot e W oy o o e g e s ) 1 o g e Ty am o g E o vy e .
maritime storms dyrench the area with heavy precipitation
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by the end of July. L.ate October and early November rain
normally produces the most severe runoff condition when 24-
hour accumulation reaches 8 inches or more. Long-term cli-

conditions at 3itka for a 99-year period show a mean annual
temperature of 43°F with extremes of 90°F and -15°F and
{ st

verage annual precipitation is 97 inches. During the la
rs, the Pelican precipitation has averaged 150" per
e

v a
year, while at Sitka the average was 120" per ¥
e

G. 0. RBalding reports average annual precipitation at
Pelican for the period of 1967-1272 to be 126 inches, dis-
Tty

buted as follows:

January 10"
February 120
March g

April 7"
May g
June 3
July 3
August 11
September 19"
October is®
November 1

December

HYDROLOGY

any surface water supply or power study reguires Xnow-
ledge of the hydrology of tributary watershed. When no raw
44
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The U.S5. Weather Buresau reporits that no published pre-
& = E
cipitaticon records exist for Pelican. G. ©. Balding reports

ec

in one of the wettest spots in the north American continent.
Topographically, it produces very high rates of runoff. The
land above elevaticon +750 has been polished thro

action and will produce almost 100 percent runofs. The land
below elevation +750 supports conifers, 1is s

T P -,

guite a thin soil mantle. Therefore, it will also have

f

high runoff factor. These cbservations related to precipi-
tation were not used directly in the hydrologic investiga-—
tions related to the project studies, but were used indi-

rectly as checks on the reasonableness of conclusions.

There are no runoff records on Pelican Creek, but the
U.5.G6.3. does have some gaging stations nearby. Cne is at
Black River on the far western slopes 0f Chichagof Island

only about 20 miles southerly from Pelican. Two are on Hook

§"

Creek, located about 43 miles southeasterly from Pelican on
the leeward side of Chichagof Island. Ancther is on Tono=-

lite Creek, sometimes known as Kadashan River, into which

Hook Creek [lows. Black River has only one vyear of pub-
iished record, while Hook Creek has eleven years. Gadly,
the mean runoff of Black River during the year of record

o
(8.91 cfs/sg mi) was exactly as recorded at one of the Hook

Pl

e
Creek gages during that same pericd. Since Black River is

judged to be representative of conditions on Pelican Cove

T
Creek, it was decided that Hook Creek would be ideal to use
for correlation studies. This was done {refer to Appendix
d in ereoject formulation

e
are contained in Table 4.1.

120/¢ REVI



MEAN MOWTHLY RBUNCOFF FOR STUDY AREA
o f

Total

Upper Pelican Pelican Pelican

Month Prionograph >EL+750 <EL+T750 @ Damsit
Normal Year Average

Oct 19.0 150.0 19.3 169.
Nowv 10.2 BC.O 16.3 89,
Dec 5.7 45.0 11.5 56.
Jan 2.5 20.0 13.0 33.
Feb 4.0 31.7 16.7 48,
Mar 3.5 27.5 11.5 3%.
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Jun 16.3 128 3.9 132.
Jul 6.4 50. 5.1 59.
Aug 3.1 24, 14.1 38.
Sep .8 61.7 24.5 86.
Dry Year {75% of Mean}
Oct 14.2 112.4 14.6 127.
Nowv 7.6 59.8 14.6 74,
Dec 4.3 33.6 B.6 42,
Jan 1.9 i5.0 8.7 24.
Feb 3.0 23.8 12.5 35,
Mar 2.6 20.8 2.5 29
Apy 5.5 42.8 .8 4%,
May 14.9 117.5 7.0 125.
Jun 12.2 96.1 9 29,
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SECTION 5

DESCRIPTION OF EXISTING FACILITY

PELICAN HYDROELECTRIC STATION

The Pelican hydrc system, mapped on Figure 5.1, 1is
omprised of a diversion dam, gate structure, flume compieXx,
tock, and powerhouse. In 1940, the Pelican Cold Storage

ok

2]
Company constructed a wood frame powerhouse, 18' x 33', with
concrete foundations. Within the foundation wall is a draft

tube sump {afterbav) with a 10' wide weir set above the

water level leading to a 6°' wide x 5°' deep concrete
a

The concrete in these facilities is heavily deteriorat-
ed. The deterioration appeared to be caused by freeze-thaw
action on outside walls, lack of converting water energy %o
electrical energy in the afterbays, and saltwater freeze-
thaw on the lower founcation outer wall and the raceway

walls.

The equipment in the structure is a James Leffe] & Co.
horizontal hydraulic turbine, 23-inch double d
constructed in 1906, 26-inch twin draft tubes, 4.
ameter intake and gate wvalve (Ludlow Valve),
diameter shaft, ld-inch pressure relief valve, Woodward

R 3000 £+ 1b, 5-1/2 x 9, Patents 5/13/1890,
/15/1890, 8/30/1901, and B/11/1914, hydraulic oi:

The turbine was originally manufactured in 1906 fovr a
Denver, OColorado manufacturing plant to operate
foot head delivering 560 horsepower at 600 rpm with
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o ¥
iirectly on shaft--one on egach end. In 1940, the Pelican
Cold Storage Company purchased 1it. Sir e that time, the
turbine has been partially rebuilt in 195 when a new runner
was installed and the Woodward governor added to the instal-
lation. Other items have been replaced or =dd

i
added on the turbine as the need for improved efficiency and

greater reliability h
u

sticking under certa locads. However, the system of lubri-
cating would prevent the Pelican Storage Company from using

s
the water from the power plant afterbay for a plaune& £
hatchery due to the water guality during the time of lubri-
cation. From tests that have been run recently, the turb
has lost from about 20 to 30 percent of itsg efficiency. Tom
Whitmarsh, the plant superintendent, inspected the interior

5

of the turbine and found some of the sharp edges of the

impeller bent in the same manner as the o¢ld one that is

stored in the powerhouse.

The 42-inch shut-off cate valve {(Ludlow Type) Just
ahead of the turbine had developed a crack in an old repair.
The cause was determined to be water hammer generated when a
tree fell on the penstock and broke it. In 1980, this valve
caused a two-month shut-down. The condition of the valve
was recorded in Tom Whitmarsh's report, January 1981, where
he reported the valve to he in poor shape. Its condition is

due to age.

The penstock, constructed in 1940, is a continuous wood

o

tave pipe 36 inches in diameter expanded to 42 inches Just

m

ahead of the Ludlow Valve in the powerhouse. It is about
310 feet long on a grade of about 19°, on a timber (yellow
cedar) trestle. It terminates at a wooden box forebay. in
November 1981, a tree fell on the penstock and broke it.

The repair necessitated bringing in new material and a spec-

ialist to make the repair. Before the repairs were
b3
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several places that were thin and the H connectors corroded
and failed. He felt that the facility was nearing the end

wint
tempreratures, the penstock 1s leaking so badly that it 1is
alk

Qd‘ﬂ%él”@l for a person to wa

The generator 1is Genevral Electric Schnectady A.C. Ro.
607224 PFI Type ATB 10/500(750/735) Form C, 500 kW, 2300
volt, 125 amp speed 750/735 Patented 12/15/%6, 8/239/99,
11/20/1900, 4/2/1%01, and 12/2/1902. This generator was
designed for and driven by an induction motor. It was rated

for 500 KVA at unity P.F. and suitable for a 50 percent

r
overload for 2 hours. The field winding was designed for a

amps . The field resi:

e8]

5
tance at 25°C was measured to be .75
ohms. This type motor-driven generator was not designed for
the overspeeds that occur on water-driven turbines. Over-
speeds have been recorded on the volt and cycle meters.
Those meters pegged out at 3000 V and ©4 cycles. The over-
speed didn't seem to do any damage to the generator. The
nsulation is flaking off, but is being painted over with
glyptol. This past summer when water was available, the

generator was brought up to its 500 kW capacity.

The generator excitor is a Westinghouse 10 kW, 80 A

{(amps), 125 Vv, 1150 rpm, Type SK, Fram 63, Style 1167920,
serial 244, D.C. driven by a CV belt pulley. This piece of
equipment runs hot and must have a cooling system to oper-

ate. fhe new excitor is a Fidelity Electrical of Lancaster
PA, 10 kw, 120 Vv, 83.3 amps, serial 046380, 1450 rpm. it

o)

has never operated as intended. Both of these excitors are

o
O
{"i‘

reliable enough to continue operation for any extended

The switch gear is as follows:

ammeter, reads to 150 amps, 1 G.E.

rector type GDA=32) 1 AC voltmeter
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The tunnel is 5° x B

tached at each end and show some leakage at the connecting
points. The tunnel has had cave-ins thaet have closed off

about 1/3 of the capacity. The flume from the tunnel to the

dam is 5' x 5' x 104' long and 1is the original structure.
This section is in need of replacement due to the condition
of the timbers and loss of water. The maintenance of this

area is very costly. The intake gate at the dam is worn out
and very dangerous to operate. It will not shut the water
out of the flume which causes a slowing of the maintenance

workers who have to get into the facilities.

The rock-filled timber crib dam is 135' long and is 22°

high. The spiliway is 50' wide and has had as much as 5°

flowing over it at one time. Due to the lack of soil and
vegetation to cover the drainage areas, the flow over the
i ' in a 12-hour period. This variance is

E an unusual occurrence. During the cold months, Decem-

per, January, and February, there is rarely enough water €O
generate much power. Most of the available water is used

for the town. During most winters, the hydropower plant is
completely shut down for a periocd of up to 4 weeks. The
planking on the lake side of the crib dam ig vertical T & G
3" thick and 8" wide. The dam top surface is 2" x 12°
double~planked with the lower Dboard Jjoints lapped by the
upper boards. The wing walls are vertical planks. The rock

‘,

}.....t

1 under the spillway has slumped about 3 to > feet. The
abutments that did not have a tight seal are showing signs
g

of heavy erosion.

STANDBY DIESEL PLANT

There are four diesel generators which provide about 25
percent of the electrical power and are used when the hydro-

power plant canrot supply the needs. Those peviods of time
are usually in the summer when the fishing season is at its

peak and the winter when Pelican Creek 1is at

120/10 4757
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the town system needs the majinrity of the creex flow to Keep
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the water system from freezing. The generatore are:
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1. Caterpilliar D-333A, 18I rpm, 100 kW, 480 volts, 3

2. Caterpillar D-333A, 1800 rpm, 100 kW, 480 volts, 3-
rhase, serial 1058H501, purchased 1964.
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4. Caterpillar D-3408, 1800 rpm, 200 kW, 480 volts, 3~
phase, serial 2058H1099, purchased 1974.

"or all users, hydropower, town, and processing

plants. In the winter, water from the creek 1 passed

»

through the system to keep it from freezing This winter
use is a wise use of the heat that is in the water. If this
heat could not be taken advantage of, then che town would

have to heat the water system with electrical power.

The watershed that provides the water has little cover

to provide some natural purifying processes. The water,

s

when it rains, will often find its way into the town system

within a few hours, tco short a time to catch some form of
contaminents. Since the water 1is used for processing food

tem in the future may need a means of protecting its water

gquality from some forms of biolngical contamination.
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ne cam serves a valuable function but is in urgent
nee of repair. Should it wash out, it would be difficult

expensive structure to replace. Accordingly, 1if 1t
survives the spring runoff of 1982, restoraticn is recom-
mended during the next low flow months sc as to give it

renewed economic 1ife.,

Pelican Lake, behind the dam, is a sghallow reservo

naving a volume of perhaps 50 acre-feet or less. Total
failure of the dam is envisioned to occur during an excep-
tionally high flow, and would probably be progressive. No
downstream loss of life or property would be expected from
the dam failure itself, although such could be expected from

the one-half probable maximum flood. Restoration and up-
grading 1is required to protect the investment and permi

continued hydroelectric power generation for the community

of Pelican.

Thie

n
o
8

m leaks badly and the rockfill in the cribs is
reported to ha siumped 3-5 feet. This slumping is judged
to be the result of a combination of bottom rock being car-
ried away by leakage through the dam and higher rock being
sucked out of the downstream face o©f the dam by negative
pressure under the lower nappe o©f the spill during high
discharge.

Abutment abrasion has been reported. This 1is inter-
preted as the effect of jetting action at leaks.

The crib logs, connected with iron pins, are reported
to be in basically sound condition, with rot around some of

the pin holes.

The right wing wall also leaks badly an

a ¢
impression of being rather flimsy in the face of high flows

&
i 3 ¥ -~ £ % =] DT S BN
which ofcten reach 1000 cfs. he dam should be made capable
; .o N P
of passing 8,000 cfs.
T g P R ool . FE. -~ e o,
I'ne 54" siide gate at the flume intake needs to be re-
oy - W = "y - R T
placed. At the present time, a jack 1is used to




spillway planks, refilling the cribs with rock, replacing
the spillway planks and replacing the valve. That progam is

3

The recommended program 1s to convert the dam proper
from a rock=filled timber crib with a guesticnable 1ife to a
permanent gravity concrete dam by intrusion grouting of the

existing structure. The procedure would be to:

1. Stop seepage by covering the upstream face of the

dam with tough temporary construction fabric.

Z. Ballast the sheet with 2 feet of gravel.

" @ steel pipes

a 8
rtically to bedrock at 15' + c¢/c along the axis

5. PRackfill these pipes and the dam itself to spillway
rade

with 3" to 5" open graded gravel oir shot

&. Cover the downstream face of the dam with a tough
{;—

conastruction fabric. She

euy §8 y 1 . -~ .
7. b2 PMPs, and connsco
oy P . L
ading to the

a grout mixing tank.
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SECTION 7

HISTORY OF PELICAN UTILITY
COMPANY LOADS AND REVENUES
INTRODUCTION
Table 7.1 is drawn from information contained in Appen-
dices C and H.
TABLE 7.1
LOAD AND REVENULE TRENDS
A Gross Revenues Gross Revenues Revenue per

Fiscal™ KWh From water Sold Trom Power 8old k¥Wh Produced

Year Produced Pelican Utility Pelican Utility {mils)

1977 2,350,000 $ 6,000 § 75,000 31.9

1978 2.540,000 6,000 125,000 49.2

197¢ 2,650,000 £,000 140,000 52.8

1980 2,45C,000 5,&00b 144,000 58.8
1981 2,625,000 11,000 210,000 80.0
ZPelican‘s FY is April 1 to March 31.
CP@lican Utility water rates increased about 40% during FY 19B1.

Pelican Utility power rates increased 22% during FY 1980.
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PLANNING SCENARIOS
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o

PELICAN WATER DEMANDS
SCE
Water Demands Power Demands" - Total®

Month 1000 gal,/mo cfs 1000 kWh/mo  HP cfs” cfs
Oct 2,425 124 i86 346 31.767 32
Nov 8,625 441 186 346 31.7e7 32
Dec 8,625 441 173 222 29.564 30
Jan 8,625 .441 173 322 29.564 30
Feb 8,625 441 252 469 13.061 44
Mar 1,648 .084 252 465 43.061 43
Apr 1.648 . 084 191 356 32.686 33
May 30,648 1.568 191 356 32.685% 34
Jun 30,048 1.568 187 348 31.951 34
Jul 3C,648 1.568 187 348 31.851 34
Aug 1,648 . 084 324 603 55.3¢64 56
Sep 2,425 .iz24 324 603 55.364 56
“These are production demands. Comparing Table 7.1 with

Scenario #1 in the Pelican Cold Storage guestionnaire re-

- . kWwh produced 2,625,000 P4

sponse (Appendix C), kWh ggnsumed 2:251:8@0 = 1.193

This factor .i1i%3 is made up of distribution losses and ap-
pparently some unmetered consumption.

Assumes 100 ro hydroelectric generation and an up-
graded plant that will have improved efficiency and will

utilize 10 feet additional head in the svystem by extending

the draft tube(s), constructing a new afterbay to a lowsr

elevation, and replacing the flume with pressure conduit.

550 HP
Q= g7 TZTTI0FI0V (78]

“Total if all power i1s to Dbe furnished by hvdroelectric
generation.
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- TABLE 12.2

= ANALYSIS OF OPERATING YEAR {FISCAL)
© (kwh)

198081

Alternative #3

1.27 = Remaining to

Actual Alternative #1]

1.15 x Remaining to

Total Produced Produced liydro be Produced livdro be Produced
Month Produced by Diesels by lydro Produced by Diesels Produced by Diesel

r’;}:; r

205,

G 63,040

142,400

163,760

180,850

24,590

Mavy 192, L¢ 8,160 184,000 211,600 0 233,680 0
Jun 15,840 221,600 254,840 0 281,430 0

Jul

Ao

4

160
237,440
259, 680

296,640

14,080
67,040

245,600
229,600

282,440
264,040

311,910
291,590

L
<
e
et

-

- Sep 206, 880 11,680 195,200 224,480 0 247,900 0
e oct 199,360 147,360 52,000 59,800 _ 139, 560 66,040_ 133,320
s Nov 107,780% 100, 480° 7,300% -4 -2 -2 -
- -~ =1 e P -~ a =} a =] 3

Dec 161,280 161,280 0 - - - -

: 124,480 6,080 118,400 136,160 0 150, 370 v

227,040 40,640 186,400 214,360 12,680 236,730 (

198,080 59,680 138,400 159,160 38,920 175,770 22,310

10 Mo.

Totals 2,147,200 433,600 265, 440 185, 270

Diesel Production
as % of 10-Month
Total

20.2%
12.4%
B.6%

Actual
Alternative #1
Alternative #3

repair of the Ludlow Valve.
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Interviews with Jim F -
Whnitmarsh, and Cal Boord of Pelican Oo)

Interviews with State Forest Land and Water Division
Rindy Patterson - Water Rights
Paul Janke - Dam Safety

U.8.C.&G. 5. topographic guad sheets
Pelican Cold Storage Company guestionnaire {Appendix C|
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Phase I Inspection Report for the National Dam Safety
Program. COE 1978

Pelican Hvdro System Repalr Reguirements. Thomas
Whitmarsh January 1981

Hydroelectric Plant Modernization. Thomas

i s Report. Hubbell and Waller Engineering
orporation 1955

Correspondence from the James Leffell & Co. October
1978; May 1968
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FELDS
December 23, U8
Aitn Jerrry LLuarsobhi
Dear Jeryy
This letter is o diary report of the visit of myseil and Pat
Crecpan to Pelican and Anchoragoe, Alaska, November 9-13, 1981
The purpose of this visit was outlined in Alaska Power Author-
ity's "Pelican Power Alternative;” Scope of Work, Phase I1:
Reconnaissance Assessment: Phuase 11: Field Investigation. The
team of Creegan and Hutchinson arrived ot Pelican on the after-
noon of November 9, 1981, Jim Ferguson, President of Pelican
Cold Storage Co. was also in Pelican to investigate the break
0i the power plant penstock
The timing of our visit was duce partially to the shutdown of the
power station that was necessitated when o large tree fell on
the power penstock and ruptured it. Th@ shutdown allowed
access to critical areas ol the lacilities ¥hen we arrived,
Pelican Power Company us 1sing the auxitiary diesel generator
to take the pluace of the hydropower plant This allowed us the
opportunity to review th@ Adk??;h?? and supplemental power supply
under operation. Special thanks should be given to Jim Ferguson
and Cul Boord for their hely and cooperation in giving us an
z}f%(3<>?‘a;t inding of the overall picture of the impuact that the
existing (or an expanded) hyvdropowey facility has or would AT
on the town ol Petican and the {ishing industry 1n the area. One
item discussed at length was the impact [ixed-cost hydropower
energy could have over the next 5{} to 80 vears on the Alaskan
fishing industry. 1t was concluded that a stable source of energy
would help to keep the Alaskan fish industry competitive with
those in the world who had to rely on inflating oil as their
source o1 energy., Tim explained t “ishi of Al
serviced out of Delicun was 50 Lions
numbeyr ol lishing h<>4&t‘w S5eTrVic 1E
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One key ftoem that wus discussed with Jim was:  "What would the

: v do 30 more hydropower weroe developed?”  The company was

Lo study and respond Lo thal gquestion.

The records and studies of the present status of the town, pro-
cessing pltant and service company indicated that they are at their
maximum capuacily unless an additional energy source, and g water
supply less susceptible Lo contamination ffrom outside sources are
developed. The low-wuter period is when the maximum energy is
needed and presently not available without diesel generator aug-
mentation.,  These low periods are in the months of June, July,

1
- . T N - g
August, January,

February and March. During the summer, due to
low-water, the company huas to operate iils diesel generators to
conserve water for the town, f{ish provessing and ice plant.

One o the most ceritical items oval
An evaluation o! the timber in Libe
due to the heavy rains which cause the
dum, aceessibility to the

not atlowing
a report from th
wore accessiblo
bholts tight,

e chiel opoe rator
this past yeour,
but the wood wus

thoy

The depths of rot were nol noted.
The reports indicated that about 4 Teet
ocut of the upper portion of the dam.

the pictures, we suspect the

s the lower rock by water
caused SLUPﬁiV ol mass. This loss
i ity. The lost

in the timber connections
Tt rocommended that rock
groulting be done as soon as

would muake 2 conerete dam

Some rot
COnNeoern.
intrusion
grouting

is

The wing walls were unstable to handle
and channel conditions scemed adequate
{1cood. The height of the dam could be
design of the spillway will have to be

energy water passing over the dam. By
which now is spilied could be stored

when it is needed. An evaluation of the
be made based on available water supply
power loads.

An evaluation ol the {lume

show some rot.  The company, in its

unted was the
crib duam i

s{rue
reven ted

Found
rotien adjacent

flowing
of
rock should be replaced

also
he
Do

instead

and nd for

foundation supporits was
maintenance

timbeyr crilb dam.
could not be made

to spill over the

tural members. However,
that when the timbers

the nailings and lag
to some conpections.

water

ot rock had been lost

Al'ter seeing the dam and

ioss of rock 1s due to

through the dam which
rock mass reduces ithe
as soon &s

some immediate
added and a well-designed
gible.  The LQLFhSEGﬂ

ol a crib dam.

Causes

a nigh flood. The abutmentis

to itake care of the ultimate
raised, however, a careful
done to dissipate the highe
hez rhtening the dam, water

peaking power
dam height should
cwn, processing and

They
haes

madae.
program,



cur iy repluced the supports

£ 73 n £ TEN 3
i porLions of i
to be constant ar vt

ho ?fﬂis,u&P penstock was noted Lo huave soveral
: ts had the same problem as the ]

ared to have some thipn sections at the 3%9

i 11 from the [lumse are forced to change

”ﬁv@fﬁs indicated that other locations
‘oreed Lo chunge were also thin and

ial from the section where the

where

in neecd of replacement.  Thoe maloerid
tree had broken through was close to the new fﬁgztﬁiz'i;ai ‘s thickness,

A serious problem on the pensiock and lume is trying to maintain
it salely. Two men have to traverse the length twice a day.

That takes aboul an hour each time. The safety problem is com-
pounded in the winter when the walkwovs are covered with ice.

It dis diffieait, i1 not impossible, to make the existing facilities
safe under that condition.

3

The slopes in the area ol tlhe power faciliiy appeared to be stable.

The 1063§ terrain is bedrock. No [laulting was noted, however

the Lisianski Inlet was made by faulting, so wha i@%?f iz construcised

al Pelican should be construcled to Zone 3 reguirements with a
¢re 2dible earthquake established to define the design requirements
or structures. The geolopgy of the Pelican Creek drainage basin

will be included in the [inal report

by

The {lume tunnel was not accessible for inspection, so an evalua
f that facility couid not be made, however, a review of past
:poris revealsthal some caving was coxperienced in the last two

The powerhouse supersiructure was in good condition as can be seen
in the variocus pictures, however, the aging process is beginning
to show on the conereie ;'smﬁddgum\ especially in the afterbavs.
The process of wear on the turbine’'s impeliers appears 1o be caus—
ing more and more erosion ol conerete in the alterbays from the
erosion of high energy water

The upper sections of Pelican Creek were inaccessible due to the
rain and snowstorm that had moved in. However, 3 Quad gheel and
a2 geologic map reconnaissance was made using Jim Ferguson, who
has flown in and photographed the upper reuches of Phonograph
Creek, especially the large lake at its head., This lake picture
ig included in this report. From the information gathered, it
anpmir@d as il the upper lake with 2 small dam on Phonograph Creek
could be used to store watler in the dry months. The elevation
difference notween the upper lake and the present power ﬁi nt is
abouat 2000 feet. Tt appears that small flows delivered in a
penstock to o turbine above the existing crib dam from th& lake
at the head of Phonograph Creck could genevate 1100 kw to give



2 good rellable supply of power and watoer during the dry p

when tne town, cold storago, and Vish procegssing needs are
greatest, In the wet months, use of Pelican Creek's upper reachs
through the same lacility could be accomplished. This would supp
about 1100 kw., One big item that could not be agddregsed at
Pelicun wos the reliabiltity ol the witoer, The water guality
suppiied iv i n Creek source

from the Phonograph Luke and upper Pelicua
would boe less susceptibi to contamination.

The Pelicun Power could have placed a staff gauge on theil
recorded the height ol the water whenever anyone regulated tm?

water. This type of rvecord would be very valuable. We recommnend
that a stall gouge bp instaltled ut the dam.
&y

The intake at the dam is dangerous Lo persons
a5 shown In Photo #7 and should be high on the list
fication in combination with the other improvements (i
necessary.

The turbine and generator are almost 75 yvears oid and appear to
wurk, huf the records indicate thaut there has been a necessary

3 R I T t ame amount of energy. The
zaipznai woear of the tuy bhee evailuated, but the
afterbay shows erosion rom high energy waler coming off the
turbine, indicuiive of worn turbine blades,
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The generator was evaluated and found in need of improvement.
In order to generate at iis past capacity, it was necessary ic
install a cooling fan., This is not a seriocus condition, but
indicative of the condition of the facilities and equipment.
The generator and system is heyvond its design life and may

need replacement or a major overhaul. & comparison between the
LWO aii@rﬂativa will have 1o be made as a portion of the final

report.

A visit by the elecirical enginecer is Lo be made and his }eﬁtﬁr
will include the one—-ltine diagram ol Lhe system distributio
plan.

After a day atl Pelican, we L?;x >led to Anchorage. November 11,
1981 was spent at USKH's oiffices detailing tasks for the final

3

report, rveviewing data ihat had been oblained from nrevious
reports, getting copies ol reports that had not been available
previocusly, obtaining information [from agencies and meeting with
Jerry Larson of APA. Alfter Wednesday, the most critical item
had not been resolved--the obtaining of the precipitation and
run-of{ records. Without some good records of the ?e}iaan

Creek or a creck or river close enough to extrapclate data from,
411 that could be done was guess at what the hydropower pu%en@iaé
of Pelican Ureek wos.,

Most of Thursday, Novemboer 12, was spent researching the

records of Southeastern Alaska, trying to find records of
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APPENDIX C
RESEPONSE TO QUESTIONNAIRE

O rage Company Response Included
from Citizens Summarized in Section 9



GENERAL OFFICES: 5
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Lngin&erln{g Sczence

based on calendar 1981 production figures

ander and Sand Point.

Before any final plans are made to utilize

Phonograph Creek, it will
suited for a terminus for
products. Some questions

1. Is shipping from
ibl

Is shipping from

If you have furthey

Sincerely,
! // , J . N} Ja ‘,"f\f é
/ . /y J Y !j
i ; Fijq ;’ ‘\,,.mx
P

[ i o
Cavin W. Philbin
General Manager

1skE

}%}1

BLE. #
3-

Will the costs associated with
additional storage space at P
presently being spent for storing a
Washington and for fuel for product

HORTHLAKE WAY, SEATTLE, WASHINGTON 38195 « PHONE {208} £32-3000
BMAILING ADDRESS: .0, BOX 5538, SEATTLE, WASHINGTON 88105

in
study of Pelican’s hydro rescurce. Tﬁ v ars
from Pelican, Port Alex-

additional water from
be necessary to determine if Pelican is
storage and boxing of all the company ' s
that still need to be answered are:

Pelic

can to the marketplace economically

Sand Peint to Pelican econcmical iy feasible?

s-aragu in

gquestions, please call.

Powrar
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REVISED 3/25/82
# 2 - AMPLIFY HYDRO SYSTEM TO FULLY ACCOMMODATE POTENTIAL PLANT AND
Jwﬁﬁb {ITY EXPANSION WITH HYDRO POWER
Water Consumption (0C0's omitted) Fower Consumption ~ KwWHs {0007s omitted)
Month Industrizl (1)Domestic(2)Totral Industrial Harina Domestic Total
J 7,920 1,468 9,388 269 25 66 360 Dec/Jan
¥ 7,920 1,468 9,388
M 1,100 667 1,767 417 25 62 504  Feb/Har
A 1,100 667 1,767
M 33,000 667 33,6867 333 8 61 402 Bpr/HMay
J 33,000 667 33,6567
J 33,000 667 33,667 362 15 64 432 June/July
A 33,000 667 33,667
5 1,100 667 1,767 694 14 70 778  Aug/sSept
0 1,100 1,468 2,568
I 7,920 1,468 g,388 369 1) G4 469 oot /Rov
D 7,920 1,468 9,388
ABnnual Total: 180,089 anrual Total: 2,945
{1} Industrial water use increases est. 10% over Scenario #1.
{2y Domestic water use increases est. 3% over Scenarioc #1.
Boat Days @ Marina Emplovees Residents (17 Homes (1)
Scenario Scenario Scenario Scenavrio Scenario Scenarioc Seenario Scenario
Month #1 #2 #1 #2 #1 #2 #1 #2
i
I i 50 60 175 180
F ) 4,500 ; 50 60 175 180
M) i 60 70 175 180
A )4 g0 é 65 75 175 180
M ) % 90 100 200 205
J ) © 110 120 200 205 75 78
J Y 7,360 % 120 130 200 205
A ) g 1206 140 200 205
5 ) 4 40 80 175 180
o 3.720 & 40 80 175 180
N 2 40 60 175 180
D 3 B’QSO g 50 60 175 180
’(1} Increases in residents and homes only reflect change in processing strategies and do not
account for an estimated 5% increase in population over the next 5 years due to a natural
infiux of people.
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Business Trends {00C's omitted)

Gross Revenues GCross Revenues

(1) Gross Sales Hatrer Power

Year Pelican C.8. Pelican U. Pelican U.
Seafood Pelican Store
1876 T
1977 6,438 682 ) 75
1978 7,234 679 ) 1258
1879 9,888 923 & 140
{3 2

1980 14,861 964 g 3 142 2}
1881 13,658 712 11 210

7

What do you anticipate the 1982 cost/kilowatt-hour for diesel generation will be

~

at Pelican? Assuming fuel costs at $1.18/gal and diesels generate same amount of XKWHs in 1982

as 1981, expect cost/KWH should be 23.5¢/KWH. Costs associated with this include labor for

maintaining diesels, supplies, fuel, generating eguipment annual depreciation and 25% of Dis-
3T

tribution and Transmission Line Expense. This is based on the diesels supplving about 25%
of the total power generated.

What do you anticipate the 1982 costs per gallon of diesel will be at Pelican?

Average 1982 price for diesel (heating fuel #2) will be approximatelv $1.18/galleon.

{1} Pelican's FY is April 1 to March 31.
{2}y Pelican Utility power rates increased 22% during FY 1880.
(3} Pelican Utility water rateg increased about 40% during ¥FY 1980.

106/19 o 11/81
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A, How the Sand Point opervation would be cut back.

The Sand Point operation could be cut back in the areas of product storage
By storing more product in Pelican and utilizing the location
into a final marketable form, electric power that is used

to run refrigeration eguipment at Sand Point to store products could be
saved. If this project were undertaken, a slight reducticn in employees
is possible at Sand Point. The big savings, however, would be in discon-
tinuing Pelican Cold Storage Company's reliance on Seattle cola storage
companies for product storage and secondary processing.

B. additiconal plant and community expansion potential when certain Sand Point
and Seattle processing activities are shifted to Pelican.

Plant Expansion. Additional storage capacity will have to be added to the

Pelican facility to store product from Sand Point, Port Alexander and Pelican
throughout the year. Pelican is presently able to store roughly two million
pounds of product and if the Sand Point and Port Alexander facilities utilized
the Pelican location to store products, it is estimated that Pelican would need
space for over 4 million pounds during the months of August, September and October,
providing the three plants produce on a scale comparative to 1981 season poundage.
This assumes salmon roe, opllioc creb and roe herring are sold FOB plant and 1881
levels of salmon are canned. This also assumes utilizing Pelican totally for
storage and secondary processing. Additional storage requirements would pro-
bably necessitate an additional load of 175,000 KWwHs per year for the additional
refrigeration needed. Boxing operations would not reguire a substantial in-
crease in power demand except for an increased use of heat, lighting and employee
power needs, creating an additional power demand approximately 100,000 XwHs/year.
An additicnal annual use of 50,000 XKwWHs per vear would be needed for heat, lighting
and miscellaneous other needs to support the added cold storage area over and
above the refrigeration reqguirements. An additional 325,000 KWHs per year would
be required at Pelican providing this project were undertaken. Based on 1981
storage amounts from the three plants and estimated product life in storage at
Pelican, the 325,000 KwHs were spread over the six bi-monthly billing periods

in the following percentiles, (see Scenarioc #2 power consumption estimates):

_ December /January - 15%
February/March - 103%
April/May e 10%
June/July - 15%
August/Septenber - 30%

Octobery /Novenber o 20%



The domestic load would only increase by 15,000 KWHs as a result of Pelican'

18

exransicn. There would be no effect on the harbor's power use.

Conserving energy will become an increasing effort by all users but as electr
power becomes more readily available and fuel prices continue to increase, an
savings from conserving will be negated by converting over to electric power

from fuel powered machinery.
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TABLE D.1

COMPARIEON OF GAGING STATIOHS, 1977-1978
{cfs/sg mi}

Month Black River Hook Creek Hook Creek Tonolite Creek
{24.7 sg mi) (4.48 sg mi) {8 sg mi) {14.5 sg mi)

Oct 25.2 31.3 26.6 34.1%

Nowv 6.15 13.7 i5.0 12.3

Dec 3.15 8.1 5.41 7.83
Jan 5.14 1.21 .75 1.30
Feb 7.41 .75 A4 .70
Mar 5.06 4.22 2.83 2.48
Apr 10.2 8.35 5.65% 6.87
May 15.1 17.5 10.9 13.2

Jun 10.5 8.86 6.26 7.17
Jul 6.92 5.13 3.49 4.54
Aug 4.49 2.66 1.70 2.79
Sep 7.65 5.09 2.76 4.4

Total 106.97 106.87 81.79 27.88
Mean 8.91 8.91 6.81 8.1¢

Upon analysis of Table D.1, Hook Creek (4.48 sg mi) was
selected for correlation to Pelican Cove Creek. The statis-

tics used are:
HOCK CREEK

Area: 4.48 sg mi total
3.82 sg mi above EL 750
0.66 sg mi below EL 750

Period of record: since August 1967
Historical peak: 1290 c¢fs max.
1.5 cfs min.
12 year average runoff: 20,810 AF/yr
or 85.°

5
or 28.2 ofs




Year Runcff {acre~feet)

1978-79 29,070
197778 16,050
197677 21,980
197576 23,070
197475 28,980
1273-74 16,820
1872-73 22,140
1971-72 17,450
1970-71 17,950
1969-70 21,480
1968-69 13,920

Mean 20,810

PELICAN CREEK

Area: 12.95 sg mi total
10.53 sg mi above EL 750
2.42 sg mi below EL 750

UPPER PHONOGRAPH

Area: 1.34 sg mi total {all above EL 750)

120/16




TABLE D.2

HOOK CREEK RECORD
{cfs/sqg mi)

Year Cot Nov bec Jan Feb Mar Apy May Jun Jul 5
78-79 31.3 13.7 8.1 i.21 .75 4.22 4.35 17.5 8.86 5.13 5.09
77=-78 16.4 4.4 1.4 2.12 2.18 4.09 6.54 10.9 4.38 1.9 4.35
76-77 12 11.2 6.67 6.05 12.60 3.21 8.46 7.48 .92 2.39 4,24
75-76 8.37 2,34 6.54 3.62 2.68 3.1 5.7 17.3 15.2 7.52 0.1
T4-75  23.95 4.2 8.86 2.88 1.27 -~ .98 3.62 17 16.6 7.25 7.19
v 73-74 10.1 1.72 1.33 .73 3.66 1.21 .18 15.5 11 4.73 4,46
v 72-73 14 .83 1.77 1.6 2.600 1.79 7.14 16.4 12.6 5.6 5,78
7172 7.28 7.46 1 0.7 .5 1.79 1.49 14.6 13 4.64 6,21
T0-71 9.02 4.87 1.46 2.75 1.78 2.23 3.84 11.3 15.2 4.2 6.23
69-70 4.83 11.3 7.87 2.46 7.49 5.15 5.33 10 8.47 6.11 8.01
£8~-69 5.99 4.84 2.05 1.91 3.4 4.05 3.6 5.8 3.0 §ﬁ2 9.16
6

Mean 13.11 7.53 4.28 2.37 3.54 2.89 5.11 13.07 10.47 4.58

% R.O. 17.3 9.9 5.6 3.1 4.6 3.8 5.7 17.2 13.7 6.0

et

o




TABLE D.3

HOOK CREEK MINIMUM FLOWS

P

{cfs)

Nowv Dec Jan Feb Mar Apr May Jun Jut Aug Sep
18 9.4 4.2 2.4 3.4 9.6 48 18 8.7 3.9 4.2
7.6 4.4 2.9 3.0 4.0 12 29 6.6 4.3 2.6 3.0
17 14 11 25 6.9 10 20 20 5.0 2.0 1.7
6.4 5 5 5.5 5 6.7 38 45 14 5.5 7.1
14 11 6 2.5 2.9 5.6 25 46 14 6.3 8.4
3 3.5 2 2.6 4 9 . 33 9.2 2.6 2.3
11 2.5 2 3.5 4 12 41 29 12 10 7.1
1t 1.5 1.5 1.7 2 4 9 35 G 7.4 7
3.5 2.5 1.5 1.5 5 5 18 5.3 5 6.1
9.9 9.4 4 9. 9.7 12 20 23 7.4 5.7 9.9
9 4.5 2.8 5 8.5 e 16 2 3.5 2.1 13
10.0 6.1 3.9 3.6 5.0 8.5 24.4 27.2 8.4 4.8 5.3
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COST ESTIMATES

APPENDIX E

Cost Estimate

Blternative #1

Description of Item

Mobi lization & Demobilization

Dam Restoration

Vi gsgueen Facing {(Upstream)
Visgueen Ballasting
Remove Spillway
Replace Rock in
Seal Downstream
Set Grout Plpes
Grout Dam
Replace Wingwall
Topping Dam

Dam
Face

Flume Restoration

Mew Trash Racks
Replace Flume w/60%{
Pipe through Tunnel
Hew 48%0 SBluice
Seal Tunnel Portals
Upgrade Diversion Box
Reconstruct Rock Box
@ Penstock Forebavy
Misc. Flume Repairs

Penstock
Hew 367 Woodstave Penstock
Demolition

Flume & Penstock Substructure
Cleanup
Mizmc., Repalrs

Powerhouse

Modify & Repair

{500 kW) New Machinery
Package

Preight & Installation

e
[
b

>
=S
o,
.

Unit Quantity Unit Price Cost

L.5. e $100,000 5100,000
S.F, 6,000 2 12,000
C.¥s 250 20 5,000
L5, - 5,000 5,000
C.¥. 250 20 5,000
5.F. 1,450 10 14,500
Ea, 5 1,000 5,000
C.Fo, 18,000 20 360,000
S.F, 510 30 15,300
LeSe e 7,500 7,500
L.5s e 4,000 4,000
L.Fa 189 250 47,250
LB o 12,000 12,000
L.5. = 2.000 2,000
L5, o 10,000 10,000
L.B. s 20,000 20,000
LsSa ——— S;GOO 53&‘3{3
L.F, 326 150 48,900
Lgs kd o 5§000 53@(}0
EeSs = SgOCG 5306(}
L.5, e 10,000 10,000
S.F, 500 80 48,000
L8 o e 400,000 400,000
La5s e 200,000 Mjﬁﬁ&ﬁgﬁ
Subtotal , 248, 450
Conti ngency @ 25% 336,850
el

s
A pen s
G



¢ Estimate
rnative #2

Umt QCusa
E.B.
L.8.
Subtotal

(53
@0

Contingency @

TOTAL




Description of Item

Mobi lization & Demobi lization

Dam Restoration

Per Alt #1

ace Flume from Tunnel
to Surge Chamber Rock Box
Penstock

Per Alt #1

Flume & Penstock Substructure

Per Alt #1

Powarhouse

Modify & Repair

HNew Machinery Package
{750 kW)

Freight & Installation

Extended Draft Tube

HNew Afterbay

120/26

Uit CQuantity Unit Price Cost

o o s i

L.Fo 511 400
S5.Fs 500 80
L.S. — 600,000
LGSQ - 30@500@
LaSe o 10,000
L.5. e 25,000
Subtotal

Contingency g 25%

TOTAL

600,000
300,000
16,000
25,000

$1,885,850

B A
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INTRODUCTION

APPENDIX F

ECONOMIC ANALYSES

The economic analyses are based on the present worth of the following

combinations of three alternative projects and two locad scenarios:

Description

Required kWh of Annual

Combination Alternative Power Production

{(kWh}
Alt. #1, Scenarioc #3 500 MW hydro + diesel standby 2,626,000
Alv. #1, Scenarioc #2 500 MW hydro + diesel standby 3,516,000
Blt. #2, Scenario #1 A1l diesel 2,626,000
Alt. #2, Scenario #2 All diesel 3,516,000
Alt. #3, Scenario #1 750 MW hydro + diesel standby 2,62€,000
Alt. #3, Scenario #2 750 MW hydro + diesel standby 3,516,000
Assumptions

Agsumptions are:

120727

Inflation rate is O percent.

The discount interest rate is 2 percent.

“

Except for fuel, the 0&M costs are the same under all options and

therefore are not incliluded in the analvses.

Fuel costs are $1.18/galion in 1982, escalating at 2.6 percent for
20 years (toc 1.92/gal in the year 2202} and thereafter remaining

level.

The economic life of hyvdro facilities is 50 vears, except that

runners are assumed to be replaced at 20 vears and wood stave pipe
at 35 years. 19B2Z runner costs are taken at 10 percent of in-~
stalled machinery costs, l.e., $60,000 for Alt. #1 and £90,000 for

ﬁ}«tﬂ‘w %?30



5}  The economic life of diesel genevatcors is 20 years. The data on
these costs are:
Unit
# #2 42 #4
Cat D332a Cat D333A Cat 343 Cat 3408 Cat 3408
Exists Yesg Yes Yes Yes Yes
Service Prime Prime Standby Prime Prime
Existing rating 100 kW 100 kW 285 kW 200 kW 225 kw9
Purchased 1964 1964 1874 1974 1982
Replace 1984 1984 1994 1994 20062
2004 2004 2014 2014 2022
2024 2624
Life remaining at
50 vears 13 13 3 3 11
1982 eguivalent Cat 3306T Cat 3306T Cat 34067 Cat 3408 Cat 3408
New rating 130 kW 130 kW 300 kW 225 k¥ 225 kW
1982 cost FOB Seattle $24,000 £24,000 535,000 S38,000 S38,000
Ship & install $10, C00 $10, 000 510,000 $10,000 £10,000
Mew constyr. cont. 25% e - o - 12,000
1982 replacement cost $34,000 $34,000 345,000 $48, 000 $48,000

&

Required for Alt.
A}_tﬁ)
Alt.

#1,
#2,
#3,;

Scenario #2

Scenario #1 & #2

Scenario #2

6) A 50-year study period is used, because this is the longest eco-

nomic life among the options compared.

7} Straight-line depreciation 1s

value of diesel components at

8} Neo growth pericd is assumed for the load scenarios.

assumed in calculating the salvage

the end of the study period.

That is to

say that under Scenario #1 the reguired power production is

2,626,000 kWh per year for each vear in the study period, and

under Scenario #2 is 2,516,000 kWh {(refer to tables 10.1 and

10.27.

9y Fuel costs per kWh for diesel production arve taken from

%

a) $1.18/gal - information furnished by Pelican Cold Storage Co.

and b}

diesel production - a figure approved by APA,

120/27

111.1 gal of diesel and .6 gal of lube oll required per MWh of



218 = $131.10
0.6 x  3.95 = 2,37
$133.47/MWh
or $.133/k%Wh

10} Waste heat recovery is only practical under Alternative #2, and
even then it is guestionable. The points of use are believed to
be only at the coll storage plant and realistic capital costs for
the system that would utilize it are not now known. Accordingly,
waste heat recovery is not included in these analyses but will he

locked into in more detail in Phase II.

Peak Demands

il

Assume industrial peaking 1.2 x Aug/Sep load (ref. Appendix ().

Agsume domestic peaking = 2.0 Bug/Sep load {(ref. Appendix C}.

w

Assume distribution and "non-metered® losszes = 19.23% [tables 10.1 and

10,27

Scenarioc #1

3 000 kwt D > 2 2
465,000 kwh x 25 1.193 % 1.2 = 462 kW industrial peak

20 days 24 hrs
9,000 kWi Davys .
72 1ox =25 4 1,193 x 2.0 = 131 kW domestic peak
&0 davs 24 hrs e
Total = 583 kW
Scenario #2
6594,0 kWh Davs . ..
694,000 kWh b4 ays x 1.193 x 1.2 = 690 X¥W industrial peak
650 days 24 hrs )

84,000 kWh Days

® ®x 1,183 ¥ 2.0 = 139 kW domestic peak
ave 74 hrs ; E
60 days = 24 hrs g4 = 820 kW
Plant Capacities
Blternative #1
Installed hvdro = 500 k¥4
Installed diesel = 685 kW (existing)
PTotal = 1,185 k¥

e

Scenaric #1. Required capacity = 593 kW <685,

Scenavio #2. Reqguired capacity = 829 kW >685, <1,185,

Since August is a peak month of industrial production and the low

LI

mmended for standby to give

je2]

o
k-

month of runoff, diesel unit #

.
Tt
L
ot
N
(%)
-,
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P

reliability to the system in the event of outage at the hydro plant. 1in-
stalled diesel kW = 685 + 225 = 910 »829.
Alternative #2
Installed diesel = 685 + 225 = 910 kW {Scenavric #1 & #2) -
NOTE: Diesel #5 added even for Scenario #1 as a required standby
under the veay avound load factor
Scenario #1. Required capacity = 593 kW <910,
Scenario #2. Reguired capaclity = 829 kW <210,
Alternative #3
Installed hydro = 750 kW.
Installed diesel = 685 kW {(Scenario #1).
installed diesel = 850 kW (Scenario #27.
Scenarioc #1. Reguired capacity = 593 kW <810,
Scenario #2. Reguired capacity = 829 kW <810.
Production
The following table is derived from Table 7.1 and page 10-1.
Produced Produced Produced
Yeay kWh Produced by Diesel by Diesel by Hvdro
(%) {%3 (%)
1977 2,350,000 2.3 500,550 1,849,450
1978 2:,540,000 31.5 800,100 1,739,800
1879 2,650,000 20.4 540,600 2,109,400
1980 2,450,000 14,7 360,150 2,089,850
Mean {(existing} 1,947,150
% 1.15 = hydro production {Alt. #1} = 2,239,200
% 1.27 = hydro production (Alt. #3) = 2,472,900



Taple—--Continued

Produced Produced Produced
Year kWh Produced by Diesel by Diesel by Hydro
(%) (%) (%)

Accordingly {ref. tables 10.1 and 10,2}

51 $2

_ (wWn) (kWh)
Required annual production 2,626,000 3,516,000
Blt. #1 hvdro production 2,239,200 2,239,200
Blt. #2Z diesel production 386,800 1,276,800
Alt. #2 diesel production 2,626,000 3,516,000
Alt. #3 hvdro production 2,472,900 2,472,200
Alt. #3 diesel production 153,100 1,043,100

Present Worth of Diesel Costs

Alternative #1, Scenarioc #1

Present worth of the escalating annual amount for years 1-20.

B = 386,800 kxWh x $.133/kWh = 551,444

#1

e\ e\ )

By 90 = A ?Z§,£,1+e =1
Jre
X3+ig ’

e = 026 sscalation factoyr

i = .03 discount factor
n = 20
P%EWZQ = B {19.204) = 551,444{19.204) = $9$?g931

Present worth of fixed annval amount for years 21-50.

A = $51;444(7e826}§9 = 83,779

@ 3% discount

P = PW_ - PW, = A{25.73-14,877) = $83,779(10.853) = $909,253
By, s = Pgy — W, o = B(25.73-14.877) ( ) = $ 53

Alternative #1, Scenarvio %2

A1 20 = (1,276,800 kWh}{%$.133/k¥Wh) = $169,814
'Pi“%’? 20 = {5169,814)(19.204) = $.§.f_2£31.},.9§.
19
= 5 L814(01., = 5276.550
By, oo = $169,814(1.026) $276, 550
P, o = ($276,550)(10.853) = $3,001,397

Fe5
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o
S

ive #2, Scenarioc #1

il

&
i

#

Boigp

it

o150

(2,626,000 k¥Wh}{(S.133/kWh) = $349,258

$53249,258{19.204) = §6,707,151
$349,258(1.026) ° = $568,782
$568,782(10.853) = $6,172,991

Alternative #2, Scenario #2

™
wd

il

(3,516,000 kWh}{8.,133/kWh) = $467,628

$761,533(10.853) = $8,265,135

(153,100 kWh) ($.133/kWh) = $20,362

33,160

= {1,043,100kWh} {3.133/kWh) = $7138,732

1=-20
“%?mzﬁ = S467,628(15.204) = $89980,328
B, oo = $467,628(1.026) 0 = 761,553
P . =

21-50
Elteyrnative #3, Scenario #1
Biiao ©
?ﬁqng = $20,362(19.204) = $39?;032
Byi gg = 3205362{?g826}§9 = $3
Pw?@mSﬁ = $33,160(10.853) = £359,885
Alternative #3, Scenario #2
Biap <
P 20 = $138,732(19.204) = 52,664,209
By _so = $138,732(1.026) 0 = $225,931
iy =
oy 50

Recapitul

$225,931(10.853) = $2,452,029

ation

Alternative #1

PW/Fuel Costs

Scenario #1

Scenario #2

$ 1,897,184

Alternative #2 12,880,142 1
Alternative #3 750,917
oty

$ 6,262,505

7,245,463
5,116,238



Present Worth, Alternative #1, Scenario #1

<

tal Cost $1,683,100

bt

ap

Replacement Costs

Runners at yvr. 2002 $60,000(.5537) 33,222
at yr. 2022 $60,000{.30686) 18,356
Penstock and flume
at yr. 2018 $373,550(.3553} 132,760
Fuel Costs 1,887,184

Replacement Costs of Diesels

#1 at yr. 1984 $34,000(.0426) 32,048
at yr. 2004 534,000(.5219) 17,745
at vr. 2024 $34,000{,2830) 5,826

#2 at yr. 1984 334,000(.9426) 32,048
at yr. 2004 £34,000(.5219) 17,745
at yr. 2024 534,000{(.2880" $,825

#3 at yr. 1994 £45,000(.7014) 31,563
at vr. 20714 $45,000(.3883) 17:474

#4 at yr. 1994 $48,000(.7019) 33,657
at yr. 2014 £48,000(.3883) 18,8638

Saivage Value of Diesels

#1 (13/20)(534,0003(.2281) {5041}

#2 (13/20)(834,000)(.2281) (5,041}

#3  (3/203(545,000)(.2281} {1,540}

#4 (3/20)(548,0003{.2281} (1,842

Total $3,971,878
Ee7

120,27



Present Worith, Alternative #1, Scenarvrioc #2)
Capital Costs
Diesel #5 +

Replacement Cost
Runners, perstock and flume
per Alt. #1, Scen. #1
fuel Costs
Replacement Costs of Diesels
#1, 2, 3, 4, per Alt. #1, Scen. #1
#5 at vr. 2002 $48,000(.5537)
2022 $48,000(.30€8)
Salvage Value of Diesels
#1, 2, 3, 4, per Alt. #1, Scen. #1
#5 (11/20)($48,00C)(.2281)
Total

Present Worth, &lternative $2, Scenario #1

Capital Cost
fuel Costs
Replacement Costs of Diesels
#1, 2, 3, 4, 5, per Alt.#1, Scen. #2

Salvage Value of Diesels

#1, 2, 3, 4, 5, per Alt. #1, Ecen. #2

Total

Prezent Worth, Alternative #2, Scesnario #2

Capital Cost

fuel Costs

Replacenent Costs of Diesels
#1, 2, 3, 4, 5, per Alt. #1, Scen. #2

Salvage Value of Diesels

#1, 2, 3, 4, 5, per Alt. #1, Scen. #2

Total

1

5oy 29
VAT

Fresent Worth

R

1,683,110

w
o

o

¢, 00

L)

184,378
6,262,505

220,580
26,578
14,717

{13,264)

(6,022)
$8,433,57Z

Present Worth

8 60,0600
12,880,142

261,875

A A

(19,286)

513,182,731

Present Worth

$ 60,000
17,245,463

261,875

(19,286)

PTT-—.—— PR Aw—— -
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Present Worth, Alternative #3, Scenario #1

Present Worth

Capital Cost 52,387,300

Runners at yr. 2202 $90,000(.5537) 49,833

at yr. 2022 $906,000(,3066) 27,594

Penstock & flume per Alt. #1, Scen. #1 132,760
Fuel Costs 750,817

Replacement Costs of Diesels
#1, 2, 3, 4, per Alt. #1, Scen. #1 220,580

Salvage Value of Diesels

#1, 2, 3, 4, per Alt. #1, Scen. #1 (13,264}
Total 52,774,803

Pregent Worth, Alternative #3, Scenario #2

Present Worth

Capital Cost $2,357,300

Diesel #5 + 60,000
Replacement Costs

Runners, penstock & flume

per Alt. #3, Scen. #1 210,187

Fuel Costs 5,116,238
Replacement Costs of Diesels

#1, 2, 3, 4, & 5, per Alt. #1, Scen. #2 261,875
Salvage Value of liesels

#1, 2, 3, 4, & %, per Alt. #1, Scen. #2 (1%,2%%)

Total 7,986,314
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B.C, HAIGHT
Consulting Engineer

January 21, 1982

USKH
2515 "AY Street
Anchoraye, Alaska 99503

ATTN: Mr. Richard Mayes, P.E.
RE: Pelican Electrical System Study

Dear Rick:

I have completed a survey of the Pelican Utility Company System as you requested
in your letter to me on January 8. Enclosed is all the information that you
reguested, plus graphs of the energy usage and energy production by the two power
plants.

Due to the short Tength of time that I was there, I could not visually check the
control and instrumentation connections. My singie line diagrams assume some
connections based upon standard practice, and are intended fo primarily show the
operational relationships of the equipment.

As you may note Trom my enclosed report, a certain amount of system rehabilitation
is necessary just to optimize the energy consumption by the existing facility, to
optimize the operations time by the plant engineers, and to maintain the past
good record of reliability. This rehabilitation should include reconditioning
the hydro generator and exciters, installing a new control and switch gear panel
with a new voltage regulator for the hydroe generator, adding remocte controls and
supervision of the hydro plant from the diesel plant, adding protective relaying
and more metering to the diesel generators, and testing and calibrating the
existing equipment. You may also observe in the single line diagram that there
appears to be no protection of the feeders, transformers, and panelboards for the
cold storage plant. This should be corrected. Also note in the nameplate data
that diesel generator no. 3 must be derated for continuous operation.

Please call if you have questions or a need for additional information.

Sincerely, .,

ﬁ@ﬁé%giﬂ C. Haight,(P.J.
\

Enclosures

c.C. Mr. Thomas Whitmarsh
st

e, My, %’%@w‘*fﬁ@&% Huwbehongon,

Ben Haight, P.E. @ 1y Seward St. No. 2 @ luneay, Alaska goos ® {907) 5860788
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Pelican Utility Company
Electrical Generation and Distribution System

Hyvdra Electric Generator

o

This generator 1s located in a building on Pelican

Creek near the south end of town. The generator is driven by a James

Leffel & Co. horizontal hydraulic turbine. Detailed information can be
obtained from a report written by the chief engineer, Tom Whitmarsh, January
1981. The generator field is excited by a rotating d.c. generator. In

1978 a second d.c. generator and regulator was purchased and installed as
backup excitation. This unit has never been functional. The existing
excitation equipment has operated a Tong time with minimal maintenance.

The controls and switchgear are an accumulation of equipment mounted in a
single open panel.

A, Generator:

The generator is still a very functional machine. It is dirty, losing
its paint. The winding and Tead insulations are guestionable. A tele-
phone call was made to Lloyd Electric in Seattle, Yashington, seeking
recommendations and an estimate to entirely rewind the unit. Due to
the fact that it is still a functional unit with no apparent probiems,
they do not recommend & rewind. They do recommend what they call a
"basic,” which is defined to be an inspection and test of the unit in
their shop for an approximate cost of §$450. They expect that the wost
that they would propose to do would be to clean, dip the stator and
rotor in type H iasulation, bake, replace the bearings, balance, and
retest the machine. The scope of work would be best determined during
the "basic.” A total rewind cost is approximately $22,000 in Seattle.

B. Excitation:

The original excitation system needs replacement. At the time of the
field survey, January 13 and 14, 1982, this unit was non-functignal,

and attempts were being made to troubleshoot the problems. The second
excitation system utilizes a modern Basler regulator and is arcing badly
at the brushes while in operation. The regulator is mounted on the wall
separately from the main control panel. The excitation systems can be
rebuilt and tested by Lioyd Electric when the generator is rebuiilt and
tested.

L. Controls and Instrumentation:

The controls and instrumentation are very minimal and in poor condition.
The control panel has been modified many times with no indications teft
of the internal wiring and connections. Much of the equipment and

wiring is unaccessible for connection verification. The centrel wiring



2.

tor
de

is Tocated wéi the 248% vs“; ua nduc
ard

b»ﬂr
25§ ¢

. Protective Relaying:

The only protection to the generator is an undervoitage device on the
circuit breaker and overcurrent fusing. It is recommended that new
M“%aysﬁg in accordance to today’'s standards be installed with the above
mentioned new control panel.

E. Turbine Safety Devices:

The unit is provided with standard safety devices monitoring bearing
oil temperatures, governor oil pressure, governor belt condition, and
turbine water pressure. There is no overspeed sensor; overspeed condi-
tions have occurred. These devices need overhauling and recalibration.
They should be reconstructed to show their alarm condition at one
annunciator panel assiciated with the main control panel.

Diesel Power Plant

The diesel power plant which contains four diesel driven ger~rators is
located on the opposite end of Pelican from the hydro plant in a building
which also contains the refrigeration equipment for the cold storage plant.
Each generator unit is a standard packaged, skid mounted unit. The controls
and safety devices are all self-contained. The engines are all cooled via
radiators mounted to their skids. The building is in good condition.

A. Controis and Instrumentation:

The generator circuit breakers and instruments are enclosed in indi-
vidual enclosures floor mounted against a wall at one end of the room.
Two additional enclosures contain the outgoing feeder and cold storage
feeder equipment. The control and instrument connections were not
verified., The meters should be tested and calibrated and the circuit
breakers should be adjusted and tested.

B. Protective Relaying:
The only protection for each generator other than the circuit breakers
are reverse power relays. It is unlikely that these have been cali-
brated since installation. It is recommended that new additional
relaying in accordance to today's standards be installed.

Distribution System

The distribution system consists of a 2400 volt insulated overheaﬁ line
routed the lenagth of the town. The @v%rﬁead Tine consists of three
conductors on pin insulators and crossarms. The poles and C?Oszarmﬁ are
being replaced on a regular basis and appear to be in good condition.



With the exception of the c¢rab a&ﬂﬂ??j and the cold storage plant, all
secondary services are developed from pa?@ nounted transformers. Most of
the reside t%a? transformer containers are &zfieﬂ with no visible size
markings. Their sizes are estimated tL be 15 KVA each. The other itranse-
former sizes are shown on the drawing. The overhead Vine size was identi-
fied by Leonard Lowell & Associates in his report of 1977 %o be No. 2 AUWG.
This was not verified. Loads through the various transformers were not
determined. The primary fuse sizes were not verified.

e
&
£7%
jo)
o
b
s
o
{ff

The system has three control points: (1} The hydro generator circuit
breaker, {2} a main circuit breaker at the diesel power plant, and

{3) a remote operated sectionalizing switch which seaaraies *%a cold
storage plant, the diesel power plant and cannery from the remainder
of the system. The circuit breakers are both lTocatly operated. The
sectionalizing switch is operated from the diesel power plant. The
controls were not verified for safety interlocks preventing connection
of the two buses with the sectionalizing switch.

4. System Controls

The main operations center is Tocated in the diesel power plant. The only
remote instrumentation monitored is the ampere output of the hydro generator.
The only remote control is for the secticnalizing switch. The generator
Toads are monitored via the demand needle on the KU/KWH meters. There are

no kilowatt, var, or power factor meters.

=9

% It is recommended that kilowatt and var or power factor meters be permanently
installed with each generator to aid in operating the §Eﬂerau33? systems
more efficiently. It is further recommended that these indications plus the
§ ampere and voltage indications from the hydro plant be remoted to the diesel
: plant. The remote indications and controls for the hydro plant should aiso
include a general alarm, and voltage and speed controls.

=
§ 5. Buildings

A. Hydro Generator Plant:

This building is & wood frame structure on a concrete slab. It appears
to be structurally sound with a good exterior appearang The interior
is unfinished and difficult to maintain. The building ﬁaeés a general
upgrade.

B. Diesel Generator Plant:
This building is a metal building on a concrete slab. The overall

appearance is good. Although the generator plant space is minimal,
it is adequate
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NAMEPLATE DATE

%ﬂ
&
=
D
o
D
oo §
i
“3
Y
£
]
%

General Electric

No. 6072274 P.F. 1.0 -

Type ATB  10-500-760/7358 —

rorm C oUU KU

2300 Vo't 125 WP 760/735 RPM

2. Diesel Generator No., 1

Caterpiliar D333A

i%@@rﬁpﬁ 480 Vo't 150 AMP
100k - -

Lnd
o

Diesel Generator No., 2

Caterpiliar D333A

1800 RPM 480 Volt 150 AMP
100 Ku

4. Diesel Generator No. 3

Caterpillar D343

1800 RPM 450 Volt 447 AMP
285 ki STANDBY ””“

Gen. Frame WNo. 449

L]

. Diesel Generator No., 4

Caterpiiiar 3408

1800 RPM 480 volt 412 AWP
275 KW 105°C TEMP RISE

6. Hydro Generator Governor

Woodward
Type VR FOOT POUNDS 2,000
No. 4793

7. Hydro Voltage Regulator No. 1
General Electric
Diactor
ﬁ QEE © ?596@"‘%

8. Hydro Voltage Regulator No. 2

Basler



Diesel Generators Power Relay

Gereral Electric
Mf!‘é ?{:g Model 2“15#%2-‘3';}3,

Kitowatt/Kilowatthour Meters
General Electric

,yﬁe_§§M§w5§

15 min Interval
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APPENDIX I

REVIEW COMMENTS ON DRAFT REPORT

The following items, listed Dbelow, contain comments

which were incorporated into the final report.

T

120/17

10 March 1982 letter from State of Alaska Depart-

ment ©oif Natural Resources

25 March 1982 letter from Calvin Philbin

24 Fedbruary 1982 submittal from Tom Whitmarsh

9 March 1982 latter from Pelican Utility Company

3 March 1982 review of draft report from Alaska

Power Authority

4 March 1982 letter from U.S. Department of Fish
and Wildlife

16 March 1882 letter from Department of Energy,

Alaska Power Authority

S March 1982 letter from Alaska Fish and Game

bl

REVISED 4/21/82
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o LAND AND WATER MANAGEMENT f

RECEIvL
Eric P. Yould
Executive Director Tt
Alaska Power Authority
334 West 5th Avenue FrATUR PONIID ORUTITTITY

L I T

Anchorage, Alaska 99501

Dear Mr. Yould

I have reviewed "A Report to Alaska Power Authority On Pelican Power

Alt tives, Phase I - Reconnaissance Assessment.” The Water Management
-S .S a;agament responsibility for water quantity and dam safetiy.

2 e

following comments in those areas.

The Pelican Utility Company has water right certificate 43665 for 60 cfs
associated with th;s facility. If more water than this is required zfter
the modification, an Application for Water Right must be filed with this
Division for the additional quantity needed.

Page 6-3 of the report indicates that total failure of the dam is
envisioned during an &KLEQK&GHQ? high flow, but no downstream loss

of 1ife or property would be enpﬁ"ted This is in partial disagreement
with the Phase I Inspection Report of the Pelican Cove Creek Dam by the
U.S. Army Corps of Engineers. Page & of this report states that this
dam has a downstream hazard category of 7{ségﬁif3aa t) based on the potential
Toss of 1ife downstream of the dam. Because of this hazard the Corps of
Engineers has identified, and becuase of the impending dam failure, the
dam should either be é@sirsyéd or modified as socon as possible.
As mentioned on page 13-2 of the report to the Alaska Power Authority,
and according to 11 AAC 93.160, no work on the restoration or demolition
of this dam may b&g in uat%% filing an Application to Construct or Modify
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Harvey:

o

As we discussed Scenaric No. 1 will remain the same, whict
is a recap of 1981 power sales. Add 5% for line lossg it
vou want actual power generated.

Also, please remember to take out Gross Sales and Gross Re-
venues in the Business Trends section of my original guestion-
naire response.

Thanks.

Sincerely,

A
7
é& gsfﬂ%ﬁmw

N

Cavin W. Philbin
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UTHLITY COMPANRY

SENERAL DFFICES 533N E MORTHLAKE WAY. SEATTLE. WASHINGTON 38105 - PHONE (208) 632-8000
HEHERAL OFFICES MAILING ADDRESS: P.O. BOY 5338, BEATTLE, WASMINGTOH 28105

farch 25, 1982

Mx . Harwvey Hutchinson
Engineering Science
242 5. Main Street
Alpine, Utah 84003

ectric Load Forecast Revision for Phase II

Re: E1
of Pelican Hydro Study

Dear Harvey:

Erclosed are load revisions for Scenario No. 2 of my coriginal guestionnaire
resgonse to you dated January 8, 1982. We have had a chance to look more
closelv into the power required fo store an additional 2 million pounds of

roduct and run a secondary boxing operation at Pelican. The annual total
on Scenario No. 2's power consumption increased from 2,541,000 XWHs to
2,945,000 KWHs.

I(*{

The methodology for applying this increase remained the same. 1 have also
rewrit . 2n the paragraph on plant expansion as follows:

B. Additional plant and community expansion potential when certain
Sand Point and Seattle processing activities are shifted to Pelican.

Plant Expansion. Additional storage capacity will have to be added to
the Pelican facility to store product from Sand Point, Port Alexander
and Pelican throughout the year. Pelican is presently able to store
roughly two million pounds of product and if the Sand Point and Port
Alexander facilities utilized the Pelican location to store products,
it is estimated that Pelican would need space_for over 4 million p@unas
during the months of August, September and &c*ober'mﬁgﬁﬁfﬁing ?ﬁ?%@%@e
plants produce on 2 scale comparative to 1881 season poundage. This
assumes salmon roe, opi’io crab and reoe herring are gold FOB plant and
1981 levels of salmon are canned. This also assumes utilizing Pelican
totally for storage and secondary processing. To store two millicn
pounds in a new, fully insulated facility would require a 38HP com~
pressor running 70% of the time which would use about 175,000 KiHs

per year. Fans and a condenser purp woul. be rated at a total of 10HP
which, ruming continuously, would use another 65,000 KWHs for a total
cold storage usage of 240,000 KWHs consumed annually. Uigﬁtin@ and
office heat for the cold storage would amount to another 50,000 KWHs
Der Year.




March 25, 1982
¥Mr. Harvey Hutchinson
o P em

It is estimated that boxing product in Pelican would reguire increased heat,
lighting and small motor use demanding 100,000 KWHs per vear. Bunkhouse
power demand would increase 15%, or 45,000 KWHs per vear.

Peglican Cold Storage Company is also planning on adopting conservation measures
ag part of an on-going program to cub back power use. The cold s:ag& could
save a large amount of power by re-insulating the facility and decreasing in-~
filtration through doors and other openings.

Other energy savings realized through cutting down on clectricity use would
be negated by incrzasoed dependence on electrical power instead of diesel
powered machinery as fuel prices increase faster than electric rates.

The domestic load would be expected to increase by 30,000 KWHs {(two to thres
homes) as a result of Pelican's expansion. There would be no effect on the
harbor's or commercial users’ power use as a result of the expansion.

Based on these Iigures, Pelican could expect an additional 435,000 KWHs

to be consumed if a boxzing operation were undertaken, not taking intoc account
energy savings. Based on 1981 storage amounts Zrom the three plants and
estimated product life in storage at Pelican, the 435,000 XWHs were spread
over the six bi-monthly billing pericds in the following percentiles, (see

Scenaric No. 2 power consumption estimates):

December/January - i5%
February/March - i0%
A v il/May - 10
June/July - 15%
Aqqu%t/S%ptember - 308 -
October /November - 20%
Sincerely,
2 -
Vs , P .
/) Y i
{ & ‘»’“’“vé,"t"" Ty
{ i! wmm P ‘é ¢

*,

Cavi n W. Philbin
Geneyal HManager

e

3

o ! Jerry Larson, AP




SCENARIO § 2 ~ AMPLIFY EYDRO SYSTEM TO FULLY ACCOMMODATE POTENTIAL PLANT AND
COMMUNITY EXPAHSION WITH HYDRO POWER

Hat-r Consumpiion {000’'s omitted) Fover Consumption = KWHs {(000°s emitt
Month  Indusiriziil)}Domestic (2)Total Industrial Harina Dogmeptic Total
7,520 1,468 8,388 269 25 ) 360  Dec/Jan
£ 7,920 1,468 5,388
H 1,100 867 1,767 417 25 62 504  Feb/#ar
A 1,100 667 1,767
B 33,000 €7 33,667 333 8 61 402 Bpr/May
J 33,000 €67 13,667
J 33,000 €67 33,6867 362 & €4 432 June /Ju
A 33,000 667 33,667
S 1,100 667 1,767 694 14 ] 778  Aug/sep
o 1,100 1,468 2,568
K 7,920 1,468 9,388 369 6 94 _ 469  ©ct/Nov
D 7,920 1,468 9,388
Annual Total: is0.,08% Annual Total: 2,845

{1} Infustrial water uss increases est. 10% over Scenario #1.
{2) Dcrestic water use increases e8t. 3% over Scenario $#1.

Boat Days @ Harina Baplovees Residents %) ¢ Homes (3)
Ecenario Scenario Scenarie Scenarie  Seensris Sceniris Scemariec  Scenar:
Month £1 #2 §1 §2 £1 82 #1 i2
3 ) § 50 60 175 180
F oy 4,500 § 50 &0 175 180
M) § 60 70 . 178 180
;
A ) g : 65 75 175 180
M) £ 93 100 200 205
3 i 110 120 200 205 75 78
3§ 7,360 = 120 130 200 205 %
A ) = 120 140 200 205
s 5 40 80 195 180
p gy 20730 & 40 80 175 180
o) = 40 80 175 180
p gy 050 : 50 60 175 180

£1) Increases in residents and homes only reflect change in ?8@”€%ﬁ¢ﬂ§ strategies and do n
account for an estimated 5% increase in population over the next 5 years due to a maty

influz of people.
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Fidelity Exciter 1450 RPM instead of 145 Rik.
The fourth Cat is a 3408 per B.C. iaight repcrt.

Second parapgraph: No rocks ever found in bottem of turbine case
glthough steel H sections which rust: off on inside of penstock are
found there, ALl the blade damnge is due to sticks being jammed
agninst them. A much beffer trash rack syctom is required. The
present rack gcan plug in as little as three hours during high run-

off periods.

ey
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acing the flume to the down astream end of the tunnel with rive

rood idea., but it would be very difficuili to builid -+ wood mtave
o ¥ v

b
(%]
o

ipe throurh the tunnel, This section shonld be metal yire. wWas a

s

checyr made nf using ~luminum culvert instend of wood stave pipe?

I . . ‘o < Q- ~ :
During this winter, 1G0l-¢2, many more smnll leaks have occurred in
in the flume ju-t up strezm from the pensteck. This sectivn wao

in 1974 2nd t.¢ freezing of water ir the joints is opening

at dum wculd then be reguired). o

for rease fitting access rhowed about %' wall thicknces.
- N <‘.)' 8} - .
Cal Boord, not Cavin Ihilbing is Gencral linnegers
T do pob believe tnere in ten fect of adritionnl head in the tail- .
race, There might be ten fect totzl hewnd increase if the taidlrace
woo lowered end the flume was replaced with tine all the uny to the gy

Fooodditicnal head, another oltoerntive S0 0 dnstall an entively

g e iy b et e i P B ToYRI SRS R PSP S oo tep preseed dor, TERR
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dam could easily be 50 fect higher tharn the exigting dim and would

o
¥
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100 feet cf wocd stave pipe and repairing the
5

sent dam including the wing walils. The $322

¢

=
P
could go toward the new dam. The higher dam would reguire an

environmental impoct statemen

ot
]
o
o
<
P
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Expansion reqguirements: I belicve the cstimnates for kKW for a larger
cold storage and packing operation are too low. In mid winter 1981
Qith no fish being frozen, the electrical loud from the engine room
and fishhcuse is averaging sbout 1960 KEH per day or over 700,000 KWH
over & ﬁea?@ It seems reasoncble to use this fipure 25 a baceload
for a two million pound ecld storage. If the cold storuge was upped
to four million pounds it would likely double the power requirements

because most of the load is compressors and yumps for refrigeration.

Also the éstimate for the increase in domestic lead was only 15,000
KWH per year. This might be equivalent to about two new houses. It
se-ms reasonable to me that the additional steady work available with
a pnckaging operation would result in considerably moere town growth
than this. 75,000 to 150,000 KWH might be a more reasonable entimate.
So the additional power usage could easily run 600,000 KWH higher

than the estimates in the report.

Fossil fuel: The all diesel plan indicates no capital works are
required, but this is incorrect. At the present time we do not
have adequate capacity with diesel power to éperate the plant at
peek load in the summer high load period. This is with all éngines
running at peak Qutpu% and no backeup for maintenance down time.
At least one additional Cat of 3408 gize or larger would be required
for an gll diesel operation.

R: ,
Heat faég?@fg: Might be possible from refrigeration compressoers
y@g&ré&%@ﬁ,@f POWer BOUrce.

Iy

Alternative #2: Diesel power is called reliable; however, in my
experience with the Pelican and Sand Point plants, numerous break-
downs and rebuilds require extra engines for standby and considerable

mointenance exXpense,
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Typo: 500 KW turbine not 50 XKW turbine.

J
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Letimates ba

[

O

n same Ilows as used by rresent turbine do not

[y

come close to utilizing the available water resource. During the
last six years, during the spring, most of the summer, and the fall
large amcunts of water flow over the dam tc waste, This water could
be used to generate more power if turbine capncity was available.
Even this summer when the furbine was finally able to run at full
capacity, D00 KVA, there was lots of excess water. If our present
turbine is only operating at S50% cfficiency and the efficiency
could be raised to 75 % with new turbines, than the same amount of
water would be reguired for a 250 KW and 500 KW generator as is
required for the present inefficient 500 KW generator. This does
not allow for the 10 % incresse in power available due to hipgher
head or the fact that much more water is available for saven rmonths
ef the year. Possibly a 750 KW and a 250 KV pgenerator would more

fully utilize the power available

USKH letter to ilaska Power Authority, December 2%, 1981,

Third paragraph: Low water in summer during last six years has
only been in last two weeks of August and sometimes not even then.
However, we often need diescl suppliment power from late November

to mid April.

. ) Lo
§- 2 o - .;s‘rs‘“*

R

; ird paragrapﬁe ﬁﬁ¢y @nﬁ man checks flume and dam daily, and it
%mkﬁg &b@&% 15 mlﬁﬁﬁﬁﬁa .The safety problem with ice in winter is
very r%§ §ﬂd getting worse.

Fifth p&r&gﬁ&@ﬁa Only one cave in in tunnel ncted in last four years.
The tunnel is larger inside than the flume so some blockage does not

make that much difference,
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e Luestionnaire

Assurption of the same amount of diesel burned in 1982 as in 1981 is

ER

n

already incorrecct as the 1981 winter was very mild and the hydro was
By o3 PR, N - L.
used extensively. 1980 was wlso a wild winter and production was

downa as well, requiring less power. 3So, the last twe years have

Assumptions on additional power reguired for z ondary processing
operation are probably way too low. The domestic load increase is

?G

also too lov.

el

USKH letter from B.C. Haight, January 21, 1982

c
A, Generator: The Babbit bearing was new two yeurs ago. The down

5

g the generator out for rebuild could easil:
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exceed the cost of a rewind, If the job could be done in Pelicuan

it probably should be.

B, Excitation: G. E. guarranteed the new exciter when they worked
on it last summer. It still has the same arcing problem, so they
will be coming to Pelican to trouble-shoot it when there is enough
water to run the turbine again. This will preobably not be before

April.

Distribution System : While poles and cross arms are being replaced when time

i

there are at least ten guestionable poles and we are only changing

one or two a year.

2

Most of the distribution transformers are 25 RVA. A peaking AMP
probe has been installed on most of them to check for overloads.

only the one by the bunkhouse is marginally overloaded and that

[64]

load will be split this spring.

A, Controls: There is no safety interlock mreventing connection of .
.
3 1 : P T
the two buses with the sectionalizing switch, .

Tom Whitmarsh
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UYILITY COMPANY

CEMERAL OFFICES: 653 N.E NORTHLAKE WAY. BEATTLE. WASHINGTON 281056 - PHONE {2061 823-8000
GERERAL OFFICES BANING ADDRESS P.C. BOX 5538, SEATTLE WABHIMGTON 88105

Mayrch 2, 13582

Mr. Jerry Larson
Alaska Power Authority
334 West 5th Avenue
Anchorage, AK 99500

Dear Jerry:

Enclosed for your information are recommendations from our company for the
second phase of the study involving Pelicanfs power alternatives.

Of prime importance to the company is to have a survey done of the entire

water system. One particular area that needs surveving is the dam. The

survey drawings should include detemining the dimensions, amount of veids

in the rock, abutment conditions and information needed for a grouting en-

gineer to step in and grout the dam. Included in the dam survey should be

cost figures, drawings and additional power gained as a result of in-

creasing the height of the dam. In addition, it is important that the §55;$§ s~
survey team document their investigation and analysis of building a new T D
dam downstream adjacent to the notch where the tunnel is located. The
documentation should be supported with engineering feasibility and costs,
comparing them to the costs associated with grouting the dam.

Replacing the wood stave pipe in the tunnel should be loocked at more closely
to determine if it wouldn‘t be more practical and less costly to install a
metal pipe instead of & wood stave pipe.

A detailed feasibility and cost analysis of replacing the flume upstream
from the penstock should be done, particularly to determine if installing a
metal pipe is a better solution than wood.

The penstock will have to be replaced in the near future. When this is done,
the collection box will have to be upgraded also. What would be a sound means
of handing the trash collection upstream from the collection box at the time
of this upgrading? It would be beneficial for the survey team to analyze ’h@
trash removal, collection box and penstock veplacement, remembering a%atyﬁf
some time in the futuve there will be two twrbines instead of one.

Finally, the survey investigation should look at whether 10 feet of



March 9, 1982

Mr. Jerry Larson

- 7 =

head would be derived from lowering the tailrace. Tides should be taken
into account with measurements and costs associated with lowering ti
race.

s should offer Pelican Utility Company an idea of

a led ¥ would be after the propossd upgrading
and as &z resui 2 r KWH generated by the hydro system. Please
1gs from not relying on diesel power which, except for standby
13

av
power, wil iminate diesel fuel and maintenance costs.

}J

In addition, we are aware that there are discrepancies in the additional
power figures reguired for plant expansion included in phase 1 of the study.
We plan on rectifying these discrepancies before the end of the second
phase of this study.

Sincerely,

Cavin W. Philbirn
General ha«ag er

CHP/ak

cc:  Jim Ferguson
Cal Boord
Tom Whitmarsh
«#Pat Creegan, USKH-Engineering Science, 600 Bancroff Way, Berkeley, CA 24710
Harvey Hutchinson, USKH~-Engineering Science, 242 §. Main Street, 2lpine,
Utah B4003
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a o
panded. The expansion of the fish proc
e

a
, Section 8) by the Pelican Cold Storage Company, calls

for only about .66 MW in total production.

THE PROBLIEM

The APA has emploved the services of USKH=-ES to perform
a reconnaissance-level study, as outliined in Section 3, on
the power facilities at Pelican, Alaska for the purpose of
leading to a feasibility study of & suitable alternative to
meet the power needs presently and in the future. The re-
guirements are outlined in the APA register 1981 3AAC

54.085, Sec. 4 as amended.

o,
e
i
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/’ wThe only way the dam can pass design flood :is by over-
Do , ) . .

f{?,igﬁng the wing wall. This would take out the flume in

[

that section. In addition, the tunnel has experienced roof

R

™

spalling from time to time and rocks have actually passed
the rock box and entered the turbine causing serious blade
damage to the impeller. To eliminate these problems, under
Alternative $1, it is recommended that the flume r
from the dam to the downstream end of the tunnel with a 5' ¢
wood~stave pipe, properly anchored and with a timber roof
protecting it from being carried away in flood. Under Al

ternative #3 it is recommended to replace the flume all the
way from the dam to the penstock forebay in order to take
advantage of full head in the reservoir and elimnate the

need for the bar scresn and overflow structure.

Under Alternative #1 both the bar screen and overflow
structure and the rock box surge chamber (penstock forebay)
are called to be redetalled and reconstructed. The latter
is also recommended under Alternative #3, s0 as to effi-

ciently prevent rocks from passing down the penstock.

1%

The penstock is worn to an estimated 1/2" wall thick-
ness 1in places and is called to be replaced. Because of
construction logistics, redwood wood-stave pipe 1s selected

over steel. It has a life of 35-40 years.

The area under the flume and penstock is in need of
housekeeping to reduce rot potential. Threatening trees
should be guyved back so as to preclude windfalls such as

took out the penstock last November.

The braced timber bent support structure is in fairy

condition. Certain members, on a selected basis, should be
replaced to give the system a new life. This relates to
&6

126/11 o o 1/us

G iE S it e
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perhaps 10 percent of the menmbers. The pile members are
founded direct.y on natural ground and can be expected +to
onger life if supported up about 1' off the ground

with concrete footings.

POWERPHOQUSE AND GENERATING FACILITIES

The 42-inch Ludlow Valve is 0ld and has failed. The
water hammer which cracked the bonnet was only one in a

series of problems in the last three years. In 1980, thi.

LEe]

valve caused a two-month down time of the hydro-system, at a
great loss of revenue.
The Leffel Turbine has an impeller that is producing

perhaps 20 percent less energy than a new one with less down

time, and more flexibility to operate EffiCiﬁﬁﬁigfé%%ﬁtﬁw

g;@@&gr range of flows. The water gquality chaﬁgekfauSE@kb/

N . i . -
s the lubrication prevents the company from using the-wetir
FoR . D s
N their proposed fish hatcherv. The wall thickness of

the” turbine casing is guestionable. Certainly, erosicn
during the 75 years of use has cut into its designed safety
factor. A major overhaul of this turbine would be necessary
but may not extend its useful life significantly. The tur-
bine was purchased because it was available, not because it
was the best suited for the flow of the creek. To continus

this equipment's life may not be the best decision in lie

o

of the spiraling cost of energy.
The generator needs to be at lesast rewound.

The switch gear needs to be replaced with new equipment
because most o©of the components are old and not reliable

during times of stress.

The powerhouse needs major repairs to the foundation,
especially in the afterbay and tail race sections of the
facility. These, as a minimum, would require repair of the
walls and installation of new steel liner. For optimum

improvements, it ig recommended that the draft tubes be

.
g B
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SECTION 7

HISTORY OF PELICAN UTILITY
COMPANY LOADS AND REVENUES

le 7.1 is drawn from information contained in Appen-

dices C and .

TARLE 7.1

>y
LOAD AND REVENUE TRERDS !
——— . Ylg"
(a) Gross Revenues Gross Revenues/ ¥+ -/
Piscal Gross Sales Pelican C.5. Kt From Water Seld  From Power Soldf {
Year seafood Pelican Store Produced Pelican U. Pelican U, j/ g
7 /
1977 < u,438.000 5483,000 2,350,000 5 5,000 $ 75,000 h
1978 7,234,000 679,000 2,540,000 6,000 125,600 - ,f
iy 4w, 888,000 323,000 2,650,000 5,000 140,000 //
1980 14,861,000 364,000 2,450, 600 6,000 ¢ 144,000 /
1481 1,658,000 712,000 L.625,060 11,000 210,000 f/

fa; Pelacen's Y ois Aprui Loto March 1. \\Nm//f

{1y Pelicen Uthlity power rates ancreascd 22w during FY 1950.
(ci pelican Utility woter rates increasscd about 40% duyraing FY 1981.
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SECTION 8

PLANNING SCENARIOS

There are two planning scenarlos:

#1 -~ The industrial and urban power reguirements of Pelican

will remain more or less at present levelse
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TABLE 9.1 -~ Continued

Utility Costs for 1981

Guestionnalire Water Electric Fuel
NO . S 8 5

1 50.00 540 1850

2 134.40 458 S50

4 - 372 1008

5 67.20 480 1380

& 72 577 1200

Even though only six guestionnaires were received, they
do contain some very valuable information. Out of the six
guestionnaires received, all said that they now use oil for

heating and five use it for cooking. All said that if hy-

[N

dropower were cheaper than oil they would change to electri-

cal heating. One user reported his costs over the last six

vears for electricity and fuel. That information is as

follows.

Y v ¢
(Al Electrical Bill

Year 1976 1977 1978 1879 1280 1981 Increase __
t/ A
Cost($) 300 300 360 360 420 480 60% Cmi§>
Fuel Bill -
Cost($) 700 700 750 1320 1825 195 782 4770

This points to be beneficial effect that tRe—hydro—"""

generation has had on the price of power. The hyvdropower

costs stayed about the same jmw%ﬁ%~$h§ period wheseas the

diesel costs increased almbst 300 percent. >
T e S % W%&Q PEC RN L PR 3

One questionnaire pointed out _that power fluctuwations

have destroyed many radios, freezers, clocks and other major
electrical items. This is borne out in other payts of the
study and is caused by obsolete and worn equipment that
needs replacing.
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SECTION 10

WATER AND POWER DEMANDS

The water and power demands shown in Tables 10.1 and

S

10.2 are derived from data presented in Appendix C. This i

i

the response cof Cavin Philbin, General Manager of the Peli-
can Cold Storage Company, to a questionnaire sent to the
company. There is only about a 15 percent growth in power

demand anticipated for Scenario #2 over Scenario #1.

f;;fﬁmiﬁe estimate that on an average year, 25 percent of
f//// their powegr has been generated at the diesel plant. This
@Q%@%/féli with Lowell's report of 1977 and Haight's report
K\jfhﬁiggﬁxﬁdix H) taken from the annual reports of the Pelican

/, Utility Company:

Year % Diesel Generation

1971 23.0
1872 24.9
1973 19.2
1974 36.9
1975 30.6
1977 21.3
1978 ) 31.5
1979 20.4
1980 14.7

Y PRI

Mearn 24,7

10-1
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SECTION 11

ALTERNATIVES

ALTERNATIVES DISCARDED

Phonograph

The alternative of diverting water from Phonograph
Creek by a dam at Phonograph Lake was studied in detail.
The system would consist of a 10-foot dam at Phonograph

Creek with about 1,700 acre-feet of storage which would be

’

4

o

iiverted into the head waters of Pelican Creek during low

h

low periods and piped to a new 1.2 MW powerhouse {Power-
house #2) that would discharge into Pelican Lake. A pipe-
line would also collect the Pelican (Creek water at the 750-

foot elevation and convey 1t to Powerhouse #2. The hydro

0

rapacity of the Pelican Utility Company would be increased
from .50 MW or .75 MW to 1.75 or 1.85 MW, respectively.
After receiving the guestionnaire response from the Pelican
Cold Storage Company, it was determined that their expansion
regquirements were smaller than first anticipated. - It was
determined that this alternative is viable, but there is no
present market for the power. When the town grows, this
alternative is a good one to expand its present power sup-
ply, and is compatible with the continued operation of the

proposed program. ’

-

e
7 CWina )
==
N The alternative of wind power was considered, but dis- ®

VDI ————————
. ——
\ T e,

- /ﬁard@d as not being reliable. """ "7 - .
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The solar alternative was considered and judged not

feasible due to the general J; prevailing cloud cover.
£ {'?/‘f Yasy S ‘j"’ A /“/; !{v;!;":}/i&;?i"-{;
Geothermal SDVISDISI
The alternative of geothermal was considered. The only
agof

sites that @r@vidﬁﬁé/&ﬂy \po ssibilities were on Chich:

Island nearer to Pug;ﬁﬁwww ere-was TIOT enowyiT—trfermation

«)_/..,-—«-« ot
on tho f%Eer to determine whether they could be conomi—y
K g_,.i'?-h'\\-( RN PN SN SIS Hv&é’ﬁs/f/%?"”ﬁ"’- oo 5%" 95 Tryie (¢ & //W i
3 3 Ty ;

ca ily &% Gped IS o o Yol o Even long tr ns;Lf;%m‘f g A

s requ ITETF5TERis alternative makes it ﬂnzeaéfglee /QTBﬁqj 4
=y p ) x‘&«’." M 4
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et

Of all the fossil fuel options, it is c¢bvious that
diesel generation would be the most competitive, since a
plant exists at Pelican and there would be no capital works

to construct. Diesel is presented as Alternative #2, unde
e I P ied. . R . ¢ %Mm
the options studied INCIG DR W AST Mol As A S
N TH(s Preed. FcasT o TTw  Reovsrot sf;g
ALTERNATIVES STUDIED
Three alternatives were studied, each under load condi-

tions of Scenario #1 and Scenario #2. The cos

a4
v
n
rt
bt
=
6
%)
O
{n

for each alternative are included in Appendix E, and each i
analyzed on the basis of the present worth of life cvcle

costs in Appendix F.

Alternatives #1 and #3 relate to upgrading the existing

_brdrpEresy ;c generating facilities, and have a zero envi-
&7( r\‘m@fna%zﬁmpac+ because they represent a continuation of
M A g o

. tiﬁwwﬁ%'“ue quo . Alternative #2 features abandonment of

hydroelectric power in Savor of an all diesel supply. This
has the negative environmental impact of mining a nonreplen-
ishable recurce. In addition to the adverse economics of
Alternative $2, it would require the continuous annual con-
sumption of 6,700 barrels and 7,700 barrels of diesel, re-

spectively, under Scenarios #1 and #2.

1206/12 1/
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Heat recovery in this situation is only practical under
Alternative #2, the all diesel option, because under Alter-
natives #1 and #3, hydro will be on line for such a high
percentage of the time, wi%& the diesels being idle. Ac—-
cordingly, the capitalaggggggf@z a heat recovery system were

not estimated.

computing

differences in a%gsrnativeg, however, by
“a

=y .-

= —
. C 5 1 : . . S =
varying the assu gﬁé;@&@ncy§05 the diesel plant from .5 f'awég

P

under the hydro options to v}ﬁfunder the all-diesel option.

-
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Alternative #1 (Base Case)

This alternative calls for:

1. Repairing Pelican Dam and reconstructing the wing

wall, as recommended in Section 6.

2. Replacing first 189 feet of flume and tunnel con-
dam

1
veyvance from the ith a 60" 9 wood stave pipe
k

W
threaded through the tunnel.

8
b

3. Replacing the divers 1 valve at Pelican Dam with a

i
48" ¢ remotely operated sluice gate.
4. Reconstructing both the screen diversion box and

the rock box on the lower flume.

5. Replacing the penstock with a new 36" @ wood stave )
pipe.

6. lHousekeeping under the total f£lume and penstock

support system.
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2. Refurbishing the afterbay.

The capital costs for Alternative #1 are estimated at
$1.37 million:; and the present worth of life cycle costs,
including the standby diesel operation, are $3.19 millimn

i
under load Scenario $#1 and $5»11 million under load Sgenario
e essential objectives of Alternative #1 are
1., Restoration of the entire system t¢ a new economic
life.
and 2. Replacement of the worn out and obsolete machinery
with a system that will operate an estimated 15 to

20 percent more efficiently.

Alternative #2 (All Diese

S

This alternative assumes abandonment of the Pelican
Creek hvdreoelectric system in favor of relving 100 percent

on the use of the existing diesel plant ¢o furnish industri-

al and domestic power for Pelican. The scheme would be
reliable and would involve no capital expenditure. The
present worth of the life cycle cosis fo his alternative

3‘ @@*‘fz‘s&%ﬁ 5‘*’5? foved
STo

is very high, however, being $10. oad Scenario #1 and

$11.86 million for >load Scenario $#2.

Alternative #3 (Improved Hydro)

This alternative is essentially the same in concent
has the same objectives as Alternative #1 (restored life to
the existing plant, plus increased efficiency), but in addi-~

tion, provides the following advantages:

11-4
130/ W




e

1. Takes full advantage of the head in the reservoir

ey . ST : v & - - (- o e P L
by replacing the flume in its entirety with a 60" &
s

use of both high and low flows by installing two
)

turbines (500 kW and 250 kw).
e&nd- 3. Further increases power yields (by 10 percent)
through increased use of available hesd. This 1is

accomplished by extending the draft tube and con-

mean high water level. -

21 7
The capital costs for this Alternative are\S1. mi
\"M“

lion and the present worth of its life cycle costs, includ-

ing fuel costs for the standby diesel operation, are $2.4

million under load Scenario #1 and $4.41 million under load

Scenario #2.

Under either Alternatives #1 or #3, the only shortcom-
ing of the hydro system is the fact that it is essentially
run-of-the-river and must rely to a degree on standby diesel
power during low flow periods. The diesel power plant ex-
ists, however, and the investigation has indicated that the
costs for storage., either at Pelican or through a trans-
watershed diversicon from Upper Phonograph Creek, simply can
not be justified at this time. This is because the escala-
tion of power requirements for Scenarioc #2 over Scenario #1
are really guite modest. The solution is to make optimum
use of the naturally abundant watershed by increasing plant

efficiency and taking full advantage of available head.

115
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SECTION 1

[N]

RECOMMENDED ALTERNATIVE

INTRODUCTION
Alternatives #1, #2, and #3 (reference Section 11) ware
compared nder Scenarics #1 and #2 (reference Section 8).
The alternatives are engineering options which are the re-

sponsibility of the planners: while the scenarios are opera-
tions options, exclusively within the prerogative of the
Pelican Cold Storage Company. The cost estimatesMgggmgggﬁg%mewwA

natives #1 and #3 are presented in Append @/ﬁﬁ’no caﬁigalﬁwﬂﬁT;
' . - o e RETE A
costs are associated with Alternative #2f. 7 The present °:gm.

worth economic analyses for the six combinations are

sented in Appendix F.

SUMMARY OF ECONOMIC ANALYSES

The economic analyses were made on the basis of the
following criteria, dictated by the APA guidelines:

1. 1982 fuel costs at Pelican (from information fur-
nished by the Pelican Cold Storage Company) are
$§1.18/gallon. These are escalated for 20 vears at
the rate of 2.6 percent per vear, and then continue
at a constant level ($0.218/kWh) for the balance of
the study period.

2. Diesel generators have a 20-year life. N

3. Hydroelectric facilities have a 50-year life; ex-

cept that the runners are assumed to be replaced

after 20 yeavrs and the wood-stave pipe after 35

o
\z.

Sars.

T WARS ’ ‘ i S
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SUNM ARY OF {ALYSES

Capital Present during 35-

Cost Worth Year Study
Alt. % Description million million Period P.W./k%Wh
= $ $

Scenario #1

1 Base plan 1.37 3.1¢ 86.805 L0547
2 All diesel 0 10.32 86.905 119
3 Upgraded
21
base plan 179 2.49 86.%05 - .029
Scenario #2
1 Base plan 1.37 5.11 100.319 051
2 All dissel 0 11.86 100.319 L1318
3 Upgraded
base plan 1 ' 4.41 100.318% 04
DISCUSHSION AND RECOMMENDATION
/i ternative #2 is presented to show the economic im-
portance of preserving the hydroelectric plant. Heither
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1 A plan of the system from Pelican diversion dam to
the end of the tailrace.
2. Topography, axis profile and cross sections through

the dam.
- Profile and cross section through the flume.
4. Cross section of the tunnel.

5. Plan and cross sections of rock box at head of the

e

penstock.

6. Structural sections through penstock su pport fram-

ing, including member sizes.

-3

Floor plans, elevations and cross sections through

powerhouse .,

Alternative %3

In addition to the surveys specified for Alternative
#1, Alternative #3 will require detailed topography of the
tailrace channel from the existing afterbay to mean sea
level.

FERC APPLICATION

If there is an increase of hydropower capacity (Alter-
native #3), it would be necessary to submit a request to the
FERC for an Exemption from a Permit or License. Théirequest
for Exemption is not as detailed or complex as one for a
Permit or License. The Phase II feasibility study &ggﬁ@ﬁéht
should satisfy the requirements for this exemption No EIQFS J//

. - . L . e S S »
is ancicipated, since neither Alternative #1 or #3 modiffes—"
existing environmental ‘impacts

DAM RESTORATION APPLICATION »

Application should be filed with the Stage Forest Land
and Water Division Office (Dam Safety) for the restoration

~

of Pelican Dam. The technical information required in that
slication will Le contained in the Phase II report.

o S S A A

g g £y i i o
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FABLE D. L~ -
/// L
COMPARISON OF GAGING/STATIONS, 1277-1978 7
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Dec 3.15 8.1 5.41 7.83
Jan 5.14 1.21 .75 1.30
Feb 7.41 .75 A4 .70
Mar 5.06 4,22 2.83 2.48
Apr 16.2 8.35 5.65 ©.97
Mavy 15.1 17.5 10.9 13.2

Jun 10.58 8.86 6.26 7.17
Jul ©.92 5.13 3.49 4.54
Aug 4.49 2.66 1.70 2.79
Sep 7.65 5.09 2.76 _4.4

‘otal 106.57 106.87 81.79 87.88
Mean 82.91] 8.91 6.81 8.16

Upon analvsis of Table D.1, Hook Creek (4.48 sg mi) was

uO
selected for correlation to Pelican Cove Creek. The statis-
tics used are:

fI00K CREEK

Area: 4.4B sg mi total
3.82 sg mi above LL 750
3
0.66 sg mi below EL 750
Period of record: since August 1967
Historical peal: 1290 cfs max.

£fs min.

1 c
12 vear average runoff: 20,810 AP/vr

or 85.5 in/vyr
or 2B.2 ofs
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FISHEAND WILDEHE SERVICEH

N REPLY REFER TO! P. 0. Box 1287

Juneau, Alaska 99802

Mareh 4, 1 947

Mr. EBric P. Yould, Executive Director

Algska Power Authority

334 West 5th Avenue

Anchorasge, Alaska 99501 Re:  Pelican Hydro Project

Dear HMr. Yould:
This responds to your letter of February 16, 1982, requesting our

commente on the Pelican Power Alternative Phase I-—Reconnaissance
Assessnent .

Pelican currently receives most of its power from an old
hvdroelectriec facility at Pelican Cove Creek. This is supplemented
by diegel generators which provide the community with 25 percent of
its power. The recommended alternative would restore and upgrade
the existing hydroelectric facility.

There are limited existing data on fish and wildlife resources for
the preject area. However, intertidal spawning of a small run of
pink and pessibly chum sa]mnn has bheen reported at the mouth of
Pelican Creek Cove. The project probably would have minor impacts
on the fishery provided that pollutants such as sediment and
pPetrochemical discharges are controilpd during constructicon.
Howevey, we would suggest that vou survey the fish and wildlife
regources 41w fhe area so specific protective measures can he
incorporated in the project plans.

We ap?reggééé the opportunity to comment. Please keep us informed
of any new developments on the project.

Sincerely yours,

. -~/ 2,
= (o (L fee,

Field Superviscy
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Mr. Eric Yould

bxecutive Director HiECEived
Alaska Power Authority

334 West 5th Avenue, Znd Floor N IR T
Anchorage, AK 99501 )

Dear Mr. Yould: CLALEA S

We have reviewed the USKH-Engineering Science “ep0r+ on Pelican Power
Alternatives sent by your February 16 letter. The investigation scems
to have been thorough for the reconnaissance level scope of effort and
the recommendations accorzingly well founded. We agree with those
recommendations. Floyd Summers discussed our observations with Jerry
Larsen by telephone March 5.

We suggest that the report could provide a 1ittle more narrative explana-
tion about the cold storage plant and walter system operation. Specifically,
it appears there are high water requirements in November-February to

prevent the water system from freezing, high power requirements in

February and March for ice production for the beginning of halibut

fishing, and high power requirements in August and September for ice
production and flash freezing.

He don't have specific comments about ithe structural measures proposed.
However, we note that corrective measures for the tunnel are not addressed.

Information on estimated flow capacities for the fiume, tunnel, and
penstock would be helpful.

A feasibility study might include analysis of electric heat, and waste
heat recovery from the freezing units. We acknowledge that electric

neat is secondary to other electric needs, but would affect design of

the generation system. L[lectric heat could 1aclude direct resistance
and/ovr air or water source heat pumps. We have had an informal suggestion
from a heat pump supplier familiar with Pelican that conditions may be
favoranle for those units.

Sincerely,
"'}
/
/ < %’ o ‘“)_

Rober, J. Cross
Administrator
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[y pvA POWER AUTHEAITY
Mir. Pervick T. Yould
Executive Director
Alaska Power Authority
334 West 5th Avenue
Anchorage, Alaska 99501

Dear Mr. Yould:

The Alaska Department of Fish and Game, as reguested in your letter of
February 16, 1982, has reviewed the dratt Pelican Power Alternatives
Phase 1 Reconnaissance Assessment. Qur concerns relate primarily to the
maintenance of anadromous fisheries values in Pelican Creek, anadromous
stream #113-95-03. This systems supports primarily pink salmon and a
few chum salmon which utilize that portion of the stream from about 50
feet to the east of the boardwalk through the intertidal area to salt
water. We believe that the primary impacts of the project will be as-

sociated with construction activity and also with the alteration of flow
levels for the lTower portion of Lhe stream. Specific comments preceded
by page and paragraph number follow;

Page 3-3, Number 6: The d
apparently not goiny to be me
deadlines noted will not inte

this proposal.

wdlines requived of the consultant are
t for this documenti. We hope that the
rfere with the careful evaluation of

i

@

Page 4-4, Paragraph 1: The statement is made that climatic conditions

ot Sitka are representative of those at Pelican. We do not believe
this is an accurate statement. The rainfall, the winds, solar

reception all vary tremendously in Southeast depending on slope
aspect, altitude, and other Tactors.

ﬁ%ﬁﬁﬁ%

Page 4.5, Parag?aph 2: Similarly it dces not seem reasonable to
assume that Ceeek Creek would be "ideal to use for correlation
studies" to Jdetermine runoff for Pelican Creek. The U.S. Geologinal
Survey should be contacted and their methods used to correlate
stream flows discussed prior to making such a broad brush statement,

Page 5-5, Paragraph 2: The statement is made that several pieces

1

ot electrical equipment are obu.otete and do not perform well. It
would be appropriate to state which pieces are obsolete and why

S - s s ¢ g S S, R - oy s e L i R S
e aer SR i

R BRI



Perrick T. Yould -2 - March 16, 1982

¥

they do not perform well,
Page 9-7, Paragraph 1: The statement is made that if electricity
becomes cheaper the umb@r of people in Pelican will change from

o1l for heating and cooking to electricity. It should be pointed
out that this would increase the community dependency on electricity
and would increase the community costs should the electricity not

be reliable

Page 9-2, Second Table: The percentage increase calculated for the
fuel bill from 1976 to 1981 is listed as 7&.. The cnange from 700 ¥/f
to 1,950 represents considerably more than a ;8; increase.

Page §-2, Paragraph 3: A statement is made that power fluctuations
have destroyed many electrical items in Pelican. We hope that the
improvements under this study will reduce those impacts, as well
as, reduce fluctuations in streeuw flow.

~

Page 11-2, Paragraph 5: The statement is made that alternatives ]

and 3 will have a zero environmental impact because they represent a
continuation of the status quo. If the construction aspects of the
project and the long term results of the project are that the flow
regime down Peiican Creek is altered then this statement is inaccurate.

Page 11-3, Paragrapnh 1: A statement is made that the operation and
management costs would be comparable for all alternatives. The
evidence does not support this conclusion.

Page 11-5, Number 30 Apparently the construction of a new after

bay under Chis option would .rovide tor tail water release at the
mean high water level. Obviously this option would remove anadromous
fisheries habitat that currently cxist Implimenting this option
would run counter to the statement that no environmental impacts
would cccur.,

In summary because the project will result in the upgrading or
modification of an existing faciiity, the impacts orn anadromous
fisheries habitat are less than wouid be the case otherwise.
However, some impacts are expected to result from the project. If
the project results in the augumentation of downstream flow at
times of natural low flow, through uater that have been held up by
the dam, then the net consequence of the project may be to improve
anadromous Tisheries habitat. However, if the flow regimes are
altered in any matter which might ncgatively effect fish spawning,
incubation, and rearing then the project may well have negative
environmental impacts.
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