


Prepared by:

•

SUSITNA HYDROELECTRIC PROJECT

FEASIBILITY REPORT

SUPPLEMENT

VOLUME 2

PLATES

APRIL 1983

Alaska Resources
Library & Information Services

And . .uJ.ska
L· •

1---.. ALASKA POWER AUTHORITY ------'



YDR ELECT
HORITY

su
ALASKA

ITN

POWER

PLATE

AU

INDEX

I PROJECT

PLATE NO.
FI

F2
F3
F4
F5
F6
F7
F8
F9
FlO
FII
FI2
FI3
FI4
FI5
FI6
FI7
FI8
FI9
F20
F21
F22
F23
F24
F25
F26
F27
F28
F29
F30
F31
F32
F33

F34
F35
F36
F37
F38

WATANA
TITLE

RAILBELT AREA

RESERVOIR PLAN
SITE LAYOUT
GENERAL ARRANGEMENT
MAIN DAM - PLAN
MAIN DAM - SECTION
MAIN DAM - PROFILE a DETAIL
MAIN DAM - GROUTING a DRAINAGE
DIVERSION - GENERAL ARRANGEMENT
DIVERSION - SECTIONS
DIVERS ION - INTAKE STRUCTURES
MAIN SPILLWAY - GENERAL ARRANGEMENT
MAIN SPILLWAY - CONTROL STRUCTURE
MAIN SPILLWAY - CHUTE SECTIONS
MAIN SPILLWAY - FLIP BUCKET
OUTLET FACILITIES - GENERAL ARRANGEMENT
OUTLET FACILITIES - GATE STRUCTURE
EMERGENCY S~LLWAY

EMERGENCY RELEASE - SECTIONS
DOWNSTREAM PORTALS - PLAN a SECTIONS
POWER FACILITIES - GENERAL ARRANGEMENT
POWER FACILITIES - ACCESS
POWER FACILITIES - PLAN a SECTIONS
POWER INTAKE - SECTIONS
POWERHOUSE - PLANS
POWERHOUSE - SECTIONS
TRANSFORMER GALLERY - PLAN a SECTIONS
SURGE CHAMBER a TAILRACE - SECTIONS
ELECTRICAL LEGEND
POWERHOUSE - SINGLE LINE DIAGRAM
SWITCHYARD - SINGLE LINE DIAGRAM a PLAN
ACCESS PLAN - PROPOSED ROUTE
ACCESS PLA N - PROPOSED ROUTE TYPICAL DETAILS

GENERAL LAYOUT - SITE FACILITIES
GENERAL LAYOUT- CONSTRUCTION a HAUL ROADS
MAIN CONSTRUCTION CAMP SITE
VILLAGE AND TOWN SITE
WATANA a DEVIL CANYON -CONSTRUCTION CAMP DETAILS

PLATE NO.
F39

F40
F41
F42
F43
F44
F45
F46
F47
F48
F49
F50
F51
F52
F53
F54
F55
F56
F57
F58
F59
F60
F61
F62
F63
F64
F65
F66
F67

F68

F69

F70

F71
F72

F73

DEVIL CANYON
TITLE

RESERVOIR PLAN

SITE LAYOUT
GENERAL ARRANGEMENT
DAMS - PLAN a PROFILE
MAIN DAM - GEOMETRY
MAIN DAM - CROWN SECTION
MAIN DAM - SECTIONS
MAIN DAM - THRUST BLOCKS
MAIN DAM - GROUTING a DRAINAGE

MAl N DAM - OUTLET FACI L1TI ES
SADDLE DAM - SECTION
SADDLE DAM - PROFILE a DETAIL
DIVERSION - GENERAL ARRANGEMENT
DIVERSION - COFFERDAM SECTIONS
DIVERS ION - SECTIONS
MAIN SPILLWAY- GENERAL ARRANGEMENT
MAIN SPILLWAY- CONTROL STRUCTURE
MAIN SPILLWAY-CHUTE SECTIONS
EMERGENCY SPILLWAY - GENERAL ARRANGEMENT
EMERGENCY SPILLWAY - SECTIONS
POWER FACILITIES - GENERAL ARRANGEMENT
POWER FACI L1TI ES - ACCESS
POWER FACILITIES - PLAN a SECTIONS
POWER INTAKE - SECTIONS
POWERHOUSE - PLANS
POWERHOUSE - SECTIONS
TRANSFORMER GALLERY - PLAN a SECTIONS
SURGE CHAMBER a TAILRACE - SECTIONS
TAILRACE PORTAL - PLAN a SE.CTIONS

POWERHOUSE - SINGLE LINE DIAGRAM
SWITCHYARD - SINGLE LINE DIAGRAM a PLAN

GENERAL LAYOUT - SITE FACILITIES

GENERAL LAYOUT - CONSTRUCTION a HAUL ROADS

MAIN CONSTRUCTION CAMP SITE
TEMPORARY VILLAGE

PLATE NO.
F74

F75
F76
F77
F78
F79
F80
F81

TRANSMISSION
TITLE

RAILBELT 345 KV SINGLE LINE DIAGRAM

ESTER SUBSTATION -SINGLE LINE DIAGRAM a PLAN
GOLD CREEK· SINGLE LINE DIAGRAM a PLAN
WILLOW SUBSTATION - SINGLE LINE DIAGRAM a PLAN
KNIK ARM SUBSTATION - SINGLE LINE DIAGRAM a PLAN
UNI VERSITY SUBSTATION - SINGLE LINE DIAGRAM a PLAN
TYPICAL TRANSMISSION LINE STRUCTURES
345 KV SYSTEM SINGLE DIAGRAM a TRANSMISSION CORRIDOR



RAILBELT AREA

PLATE FI

SUSITNA

POWER AUTHORITY
ALASKAHYDROELECTRIC PROJECT

EXHIBIT F

0) ..~~2~0~_iii.4!OMILES (I INCH = 20 MILES)SCALE I"

LEGEND UNDIVIDED HIGHWAY

--@)-- PRIMARY PAVED DIVIDED HIGHWAY
SECDNDARY PAVED UN

SECONDARY GRAVEL HIGHWAY

............... RAILROAD

RIVER

KEY MAP

GULF 0

I

/

/

2

~

o
'"



w'

II

-#. \
~~')

/

LOCATION MAP
B MILESo 4 !

SCALE: I _ 4 MILES)
(liNCH -

LEGEND

-- NORMAL MAXIMULM
----------OPERATI~G LEVE

EL21B5

NTOURS ARE IN
~2300-- ~~ET ABOVE MSL

PLATE F2



AREA-E
FILTER a AGGREGATE
SOURCE

PLATE F3

WATANA
SITE LAYOUT

-.~
-~ 2-345KV

TRANSMISSION LINES
TO GOLD CREEK

EXHIBIT F

o 1000 2000 FEET
SCALE ~;~~~~~~! ( I INCH =1000 FEET)

iiJ t===A~L~A[!!S~K~AiP~O~W~E~R~A~U~T~H~O~R;IT~Y~_J
SUSITNA HYDROELECTRIC PROJECT

2:2.00-

WATANA
DAM

§i
q:"1...
f"-i

'"

81
I

~j
81

~
~

Qi 81
r-'

;1;1

'"

(\11

"'I ~i
~I

I '"I

N3

N3

N3.226.000

N3 2

N



...-....

PLATE F4

(liNCH • 200 FEET)

..~

~ ?\OO

'-_--?\f>0

ALASKA POWER AUTHORITY

SUSITNA HYOROELECTRIC PROJECT

WATANA
GENERAL ARRANGEMENT

EXHIBIT F

(
!

0;.",,1111111111~20~0;;;;_4iiiiOO FEET
SCALEc

ACCESS ROAD

\100

\'OiJ:>

---~+------'V~
..'

----- .."

DIVERSION TUNNEL
PORTAL

2- 345 KV TRANSMISSION
LI NES TO GOLD CREEK-----1---.I -__

I -
i

SWITCHYARD

--~

EMERGENCY-l----=~~~~~
SPILLWAY

8
o
~
t-
Id

--------,..

..'
..,~

V·"

( //

~0

l

J
UPSTREAM

. COFFERDAM

.1'

"3,226,000 ----;<----."..-=--1-----"7"'''--------:;7'''''---+ /l-j----------\--\+----f--

N 3,230,000 --7



PLATE F5

..~

..~

..,---

WATANA
MAIN DAM

PLAN

SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

EXHIBIT F

o 200 400 FEET
SCALE ~i~~~~_~! (I INCH =200 FEET)

oo
Q

'""....

TRANSFORMER
GALLERY

8
Q
".
"....
W

ACCESS

8
o.,.;
"....
W

\\ - GALLERY
~~~===< TUNNEL

1\
0a

~
...
;!
w

I
N 3,225,000

---2'250

(""

j v<f>

N 3,226,000

N 3,229,000



2400

~:~
2300

DETAILI~' 35'

NORMAL MAXIMUM
DAM CREST ~'\

OPERATING LEVEL
(SEE PLATE F7) • CREST EL. 2210

2200 - ~ ~-~-" EL.2185

2.3*1/ \\tI1.9
/~ ~~I CHANGE

CHANGE \' )
OF SLOPE

OF SLOPE . / EL.2110
EL.20902100

~ Itt·~ ~
2000

~ L/til ~~~2.7 ~I2.4

~ 2.9V 4V ~.- 1900

i~V I \,~\
~

........
IL

!:
z
0 1800

~ II I \\\ ~GRAVEL~ ~PROCESSEO~ FILL~:>.... GRAVEL FILL
..J.... 1700

~ 11/ \\\ 11_
1600

!5~~PSTREAM COFFERDAM FINE FILTE~~ I \ ~FIHE FILTER(FOR DETAILS SEE PLATE FlO) RIPRAP~ COARSE FILTER CORE COARSE FILTER i(TYP)
1500
~ ...............

~ III \ \\2 ,
~

1400

.. ~ ~ ..-L~6P OF R~CK J-f·/-.. ..-\-.. \---"---"---" .. .. .. .. .. .. .. .. .. "---"---"
111\ It..,

1300
, ' .. ...~

~PPROXIMATE TOP OF SOUND ROCK--I'

1200

PARTIAL SECTION THROUGH MAIN DAM
AT MAXIMUM HEIGHT

1900 ---

1800
~

i ~I
.- 1700 ~
....

~I ~
....
IL

ACCESS ROAD
!:

il ..-:~~ 1600 -------- --~----_._-- 0 100 200 FEET

i~GRAVEL FILL~
DOWNSTREAM COFFERDAM SCALE (I INCH = ,100 FEET)i= (TO BE PARTLY REMOVED

~.... i AFTER CONSTRUCTION FiOl\
..J

EL. 1490
FOR DETAILS SEE PLATE FlO)

.... 1500

I -~ .!/ COARSE ~PRAP ALASKA POWER AUTHORITY
FILTER

~OPOF.~
SUSITNA HYDROELECTRIC PROJECT

1400
COARSE FILTER .~ WATANA

1-----.. .. .. .. MAIN DAM",...""'.",,-,,, ~" , SECTION1300

EXHIBIT F I PLATE F6

PARTIAL SECTION THROUGH MAIN DAM
AT MAXIMUM HEIGHT



CREST EL. 2210

..-e3ikLl1PtjE;.-;-'~ ---!I~IO~O~' --t'S~L=!,O!tP:SE__~MAIN SPILLWAY
CONTROL STRUCTURE---2200

2400

1600 I----------------------------~*_~X_

1400 r-------------------------------::::::::,....;;~~~=:;;;2.:~~E.-------------------------.----------1

I­
W
~ 2000 t----------------=::,"'"""':2::~:::::::::::::::_---------+_----------------__t---------=--5;:L:::::=-"""""::::::.------------------_j

~

z
oEi 1800 t- ~':'W~~::::,;.~;::--_1T:::J!O~R!!'IG~IN~A!hL-!G~RllO!!!U't!N!!.DJjSC!JU.fiREiFA~C~E_------+--;7'~~==>;:,,6!l~::-----------------------------j

~ ~~=
...J
W

1200

PROFILE (LOOKING UPSTREAM)
SCALE A

EL.2205 NOMINAL CREST ELEVATION-lD -",

PROFILE
SHOWING CREST ELEVATIONS

N.T.S.

OVERBUILD FOR SEISMIC
",SETTLEMENT

\ EL. 2210

EL2170

IAXIS OF DAM

3' ROAD BASE

~
SLOPE VARIES

EL. 2210 I
=:EL'='.=:22""0~5c___ _:74:~~~j;;~~:>~~~~~=~ 5' OVERBUILD FOR SEISMIC

SETTLEMENi

NOMINAL---~
PROFILE OF DAM

10.0'

EL.2170

.ORMAL MAXIMUM
OPERATING LEVEL
EL.2185

'"
./

"... "... --- ~ ,.....: 'I PROCESSED/
"... ~';-GRAVEL

2.3/ FILL

DETAIL I (PLATE F6)

SCALE B

o 20 40 FEET
SCALE B ~I~~~__~! (liNCH' 20 FEET)

o 200 400 FEET
SCALE A i ! (lINCH' 200 FEET)

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

WATANA
MAIN DAM

PROFILE AND DETAIL
EXHIBIT F PLATE F7



HOLES

DRAINAGE HOll::

PLATE Fa

2000

1400

2200

~~_~ CONCRETE SLAB

DRAINAGE CHANNEL

WATANA
MAIN DAM

GROUTING a DRAINAGE
EXHIBIT F

ACCESS
~~~~TUNNEL-+------, 2400

DETAIL - GROUTING a DRAINAGE GALLERY

SCALE D

• I--_---:A::-:-:L::-::AS::-:K-;-A-:-=PO::::W~E::_R=AU::_:T:_H~O::::R_::::IT::::Y:__-_;
SUSITNA HYDROELECTRIC PROJECT

0 5 10 FeET
SCALE D I ! ( I INCH: 5 FEET )

0 10 20 FEET
SCALE C I I ( IINCH= 10FEET)

0 100 200 FEET
SCALE B ; ! ( I INCH = 100 FEET)

0 200 400 FEET
SCALE A I ! ( I INCH =200 FEET)

2-ROW
GROUT CURTAIN

---~-----------------~.---_; 1600

, SLOPEr-

20.0'

p: PRIMARY GROUT HOLES

S: SECONDARY

T: TERTIARY

Q: QUATERNARY

GROUT HOLE SPACING
SCALE C

40.0'

LONGITUDINAL SECTION (LOOKING UPSTREAM)
SCALE A

_ DAM CREST
i EL.2210

VENT SHAFT

cor,

5.0'-t--t-~j-

./"';----tt-. DRAINAGE HOLES

I

+I
CHAMBER

I

ACCESS
SHAFT

II
'I
'I
'I
II
II
II

EL. 2210

CABLE
SHAFT

GROUT
CURTAIN

DRAINAGE
GALLERY

START OF STEEL LINING,-Th"__="-_--:

ZONE OF CONSOLIDATION
GROUTING (APP 30 FT. DEEP)

GROUTING / DRAINAGE
GALLERY

,----- DRAINAGE HOLES

EXTENSION OF DAM­
GROUT CURTAIN

--------_ .._-------

..s

SECTION A-A
SCALE A

GROUT CURTAIN -----'~II

-,s
NORMAL MAXIMUM
OPERATING LEVEL
EL,2185

~~6n~~IMATE\
SURFACE ~ _--POWER

INTAKE

,--------+---~----~~---------~--S~P~--IL-L~~W-A--Y~~-~~~~~~~~~ ~~~~~~~-~ ~~~~~~~~-~-~-~~-~~~~-~~~--~ -~~~-S~LO~PE

------___ ~~~~~~~RE7 ~~~~~NENT ACCESS ...~\
1-'-1-'-1-1_'-'-'-'-

GROUTING AND j =r=======:l;;;;=~i!!l::-- GALLERY IN SPILLWAY
g~tLNlR;E ~ ------...--ST~~~ _______

-----"-~---------/;:;::::::::::-:---=~~~;;~-~~==-::::::=_-------------TEMPORARY--FOUNDATION
'"7'--.,,,, ----------..., , TEMPORARY BENE."TH CORE

EXTENT OF ---.--/ '--,_ ' ~ CONSTRUCTION
GROUT CURTAIN CONCRETE ACCESS

PLUG (HP)
,i\it'-::--""'::::~"""~---7"---------ZONE OF .-- CONCRETEV----'y7--'S7~=~~~=------·------------·------_;1800

'~DRAINAGE a CONSOLIDATION PLUG
ACCESS TUNNEL GROUTING,

1------------.-~.------------_ ___'===- ~_'~_=_""'c.------ -----,.;;..'v__*-'?--'-"--""'''''\---'~---. ~e~~RETE ~~ .~."'_r---',,-~y
PENSTOCK~ ,
TUNNELS ~ /,p:t:;;;~==b===~_",-----_~ ~

000000

2400

2200
...-/-

t-
W
w 2000lL

~

Z
0
f= 1800..
>
W
.J
w

1600

1400

NORMAL
MAXIMUM

2200
OPERATING

2100 MINIMUM
OPERATING
WL a,2060

E~,203Q

2000

t- .1900
w
w
lL

~

z 1800
0
i=
~

'"ul 1700

1600

1500

1400

SECTION S-S
SCALE B



o

PLAN
SCALE A

oig

MAIN OAM AXIS

[

ACCESS T NNEL

OOWNSTREAM PLUG

___~--....-=-.-=:====_ ___ 35+00

1750-

1700-----

CRES;"~
EL. 1472 _________

DOWNSTREAM
COFFERDAM

~~~~~;~
~0;5~
I?OO~

t£850 ""--0--------.

OO~ "~
1950~ ~~ 1800 -E.-------...

TAILRACE TUNNEL PLUG
(TO BE CONSTRUCTED
AFTER DIVERSION)

45+00

o 100 200 FEET
SCALE B ~I~~"'5~iiiiii~1 <t INCH =100 FEET)

o 200 400 FEET
SCALE A I I <t INCH =200 FEET)

LEL. 1450 "-FLIP BUCKET-----,__
(TO BE CONSTRUCTED
AFTER DIVERSION)

40+00

III I '?;''''''''''

"', r?~~!INAL (OUTLET PORTAL
"'''____ .,..,~~gE FOR DETAILS SEE PLATE F20

x

'" (ACCESS TUNNEL

STATIONING IN FEET

PROFILE TUNNEL
SCALE B

~ iJ
ORIGINAL
GROUND

- - - - --______ SURFACE

. MAIN DAM - - --t--_

TRASHRACKS FOR \ i r(/!/ FOR DETAILS
LOW LEVEL SEE PLATE FII
OUTLETS / / I / I"FOR DETAILS SEE PLATE 1019-\

9" 38 DI.A. CONC. _~ ~ 45' DIA. CONC;C{ =\EL. 1545 LINED TUNNEL LINED TUNNEL

EL. 1490 I ,50" r.r - =,,~~I'==,.
EL I' ...... SL.QPE 0.99"10 - - _ _ _

MAX. W.L. 1536

"""

FLOW------....--

==-~ I I' jI--+--------+--:-,-,----/--.:r--'=====.~ H---------j-------2'~:O---, f+---------+-------+-----
ORIGINAL -
GROUND

I SURFACE-------y

-",""7/,';{7-1"",.-,«,,,,",,>,'(/71"'-/--/--:f;,'/ ~'TEMP;;~RY PLATFORM ~~:I~\ IH---,I",O",O_'':tTtl'"7";;d~",60~'=_~.;..! ~/"'=iI\"'" 340' 1/1.0'''';11' r" 120' I I 100'.1

1400t--__+ --;;..:.· C:..0j-'N.:.:S:..T.:.:R:::U.::C.:.:T:..:10.:.:N:....::.0:..F_T:..U:..N:..N:::E:.::L -J H-__2_0_'_J----,U,.P~~'_!Tie'~iJpl~k~A'"M===;o;EX,---PA-N-S_I_0_N-C_HA+M_BE_R__--;DOW=~J::JSi':!T:"~~:'_::_:M=l'..::::27:0-=:'=,-- -1/ I (TO BE CONSTRUCTED I (TO BE CONSTRUCTED
-f---..----- .~ AFTER DIVERSION) AFTER DIVERSION)

i I
I13001-----1----------------1---------------11-+---------------+----------------1 1-1---------------+---------------+----------
I

.11200'----"----------------"-------------------i f-'-----------------:-=-'--=-=---------------J L'-- -'- -------'----------
-5+00 0+00 15+00 20+00 35+00

2000

1900

1800

.... 1700
UJ
UJ
lL

~

z 1600
0

!i
>
UJ
-' 1500UJ

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

WATANA
DIVERSION

GENERAL ARRANGEMENT
EXHIBIT F PLATE F9



2000

1900

1800

... 1700
UJ
UJ
U-

~
z 16000
i=
~
UJ
..J
UJ

1500

1400

1300

t OAM
I

I ~RIGINAL GROUND SURFACE
ORIGINAL GROUND SURFACE" f------- _~-_+_-- ---.---
I \ 1

I

~--- i
AROCK SURFACE

.~ . /ORIGINAL GROUND SURFACE

I j I --------- ,I

TEMPORARY /~ ~4 ---- ~;UTLET PORTALPLATFORM I
DURING CONSTRUCTION \ j~W IBEDROCK SURFACE
OF TUNNEL "

M~X.W.L.ELI536 ~L.154/"~ ~""" "'""""
,. 100~:ONCRETE PLUG

~- /1
~\--,.~.

( ROCK TO BE EXCAVATED AFTER
I 60' , 60' (TO BE CONSTRUCTED CONSTRUCTION OF DIVERSION TUNNEL

(FOR DETAILS SEE PLATE Fill AFTER COMMISSIONING 4 I EL.l50ci'~~EMERGENCY RELEASEEL.l485 ,
""J8W ~ 38' DIA. CONC. LINED TUNNEL I I A I F~~,'W'~I)S) '~~I

!~
NORMAL TAILWATER. /~?\ \JI"",,"IV EL 1455

/ j. E.L.I420 I I : +-: : IIIrELl405 -SLOPE 0.36%-
4) \ '''''''''''' AII'~llIr, "c

............
/,,"-'.(,

\.. ROCK"E
ELI410 -,.

XCAVATED AFTER --"-COMPL TION OF INTAKE
STRUC URE

1200
-5.00 0+00 15.00 20.00 25.00 40.00 45.00 50.00

STATION IN FEET

PROFILE - TUNNEL 2
SCALE A

18" DIA. CORRUGATED
PERFORATE D DRAIN

TYPICAL TUNNEL CROSS SECTION
N.IS.

SCREENED GRAVEL
AROUND DRAIN

45' -0" D1A TUNNa I
38'-0" DIA. TUNNEL 2

51'-0" DIA. TUNNEL 1
44 '-0" DIA. TUNNEL 2

18" DIA. CORRUGATED
PERFORATED DRAIN

CROSS SECTION AT PLUG (TYPICAL)
N.T.S.

CONTACT GROUTING
THROUGH TUNNEL
DRAINAGE HOLE

4 7~0" DIA. TUNNEL I
40'-0" DIA. TUNNE.L 2

DEWATERING SYSTEM
AS REQUIRED

IMPERVIOUS CORE

COARSE FILTER

ORIGINAL GROUND SURFACE

ALLUVIUM_,,-

'Y ..__ /TOP jOIF ROCK
----lJ---- "'11:="'Im="7TTr~,,""-"--

WATANA UPSTREAM COFFERDAM
SCALE B

-SOIL 18ENTONITE
SLURRY WALL

r----HgR,~C"T.~'-"-'-."",.--------I_t<_-TO ROCK -"-__2--":"<:"_. --j

1600

1560
MAX.... W,L.1536

UJ "1IJ!TUJ
U-

1520 R
~
z
0
i=
~ 1480
UJ
..J
UJ

1440

1400

50'

PLATE FlO

20 FEET,
( I INCH = 10 FEET)

80 FEET
! (liNCH =40 FEET)

200 FEET
I ( I INCH = 100 FEET)

WATANA
DIVERSION
SECTIONS

40

EXHIBIT F

SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

o 10
SCALE C I~~~~iiiiiiiiiiiiii~

o
SCALE B 1'"1~~~iiiiiiiiiiiiiiiiiiiil

o 100
SCALE A ~I~~~~iiiiiii~

GROUTING AND DRAINAGE HOLES I: ;
----"'"_.------;~

SECTION ALONG ct OF TUNNEL AT
PLUG LOCATION

SCALE C

""~,.

" ,,=111= :;I'

-N

..J..J
UJUJ 1.0' 19.0'zz
Zz

- :::>:::>...... -

~:i FLOW
ClICl ----
"fj~ ~1.0'v'"

j \'i'IIr''iI''~:

WATANA DOWNSTREAM COFFERDAM
SCALE B

1360 L~=-=-=-=-=--=-:"~'==:=s~iJ§~II.lS:~=======~:::=::::!~====:zIOJI~8ill~=..:.:.==:':===- J

1520 r---------------------------------------------,

CLOSURE DAM
... 1480 f------B-E-R-M-A-S----"""'-----+----j-,..,~...",;-------MAXIMUM TAILWATER LEVEL---
~ REQUIRED !='EL!='.ccI4"'6"-'8'- ~
U-

~ EL 1440i5 1440 1-----------:;>-"-,r-i.:;;..---/7.=.,..-I-I-----L-::::..;:>...---"9F~.:.-:.=-----------_i

~ t{ : MAXIMUM
Gi..J ~ALLUVIUM -... DEPTH APPROX.

)-' 100'
UJ 1400 1---'::?'.L--={Rfl;E~QfiUIFcRo!!E~D----,I"t:.D"'Er;;W"'ATT-.=ER"'IWN,r-G:..,S"'Y"'STT-.=EM;-;H-----------+-'-'---------------j

I AS REQUIRED
TOP OF ROCK I



PLATE FII

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

WATANA
DIVERSION

INTAKE STRUCTURES
EXHIBIT F

I • CONSOLIDATION GROUT HOLES

I PVC PIPE SLEEVES FOR PRESSURE
, RELIEF HOLES

---- ----I,.,.L- .::::*-

LOCATION PLAN
SCALE 8

: POST TENSIONED' ANCHORS I
I.a CONSOLID-ATIONGROUT HOLES .~I

WALLS AND INVERT

SECTION a-a
SCALE A

o 40 80 FEET
SCALE 8 ~~"",,~__;ij (IINCH=40FEET)

o 16 32 FEET
SCALE A ~~"",,'iiii__;/ (1/16 INCH = I FEET)

EI-.I545 ,---..J.....,-H,,::>I.;,r'7"-------1

FLOW-

INSTALLED AFTER
CLOSURE FOR USE
WITH EMERGENCY
RELEASE FACILITIES

TRASHRACKS

f-- CONSOLIDATION
I GROUT HOLE

PVC PIPE SLEEVES FOR
PRESSURE RELIEF HOLES

II \ \
TENSIONED ANCHORS IN WALL

SECTION A-A
SCALE A

PRESSURE RELIEF IN WALLS AND INVERT

I AND INVERT
SLEEVES FOR CONSOLIDATION GROUTING AND

EL.1545 r-r-+",*,hr~r-."----,,,,,,,,=rn:-~

GATE
HOIST

EL.1458

\62 ":>
1650

~
1675

1700

1725

I
I

1750

SEALING FACE 1
-C:~~GAT~Ed1L~~~~~L-JtJ

-----".---­
II
II

I ~~INTAKE
~ ~~: \

I \
I I

~ INTAKEI (TUNNEL NO.2)

::A+tr{
1/
I I
I I
I I
/ I
I I
/ I
/ I

I I ,

: I 'I I I
I I r i I I
I ~ EL.l545 1I , \ I I

I I : II ::
: I I : \ I I

: i ; i : i i

EL.l414 ~ L _'

I

I

t
,

EL.1420 \ I
nq'M'\III=M

ELEVATION
SCALE A

I
IIrl

/ / I

I }--it' <t INTAKE
/ I I
: I ,

i i 1~j11 \ \

I I I I 1
I I I , I

EXTENSION
GATE GUIDE

PLAN
AT EL.J545

SCALE A

! ~ EL 1545 j I' \ j
I I I I I
I: I , , I

Ii Ji: Ii
--l!

I I I I I-r k-;-::-- 1-----r'£_J --
~~o 0 I

--l~, I

-f!~..I-<---'J ---: {- -
I) I I
I I , / ' I

J
I

EL.1490 1J..UL----.~M!::l!T"--1Jll.I.l
EL.148"ll L ..J

- "'= It-x:i';: I1iI,~ -,~;:f~ --::: f-- I 15'-0" IIO'-d'i 15'-0" I
_ ~ _J...L- ... l,L:ll~+-Tr- "!--- _

1;h-::'~:;.,-; 8'-d ,-.;-'tT-' 'i
_C~='=4=-V-L:::-+-J,";;';;;';";';;';'-'---"':'=-'::-,L j:~~='H='4=V=-.1_/__EL_._'4_2_0_/~I~ --.-J_-===~IH='=4=:=l::::lV==- 15'"0'V I ELI490 I '-,5'-0" _



'\

,..,TAILRACETUNNEL

..~

...~

-i'
4.;>.;>,>

<i'lv~<i' '000

LOOSE MATERIAL TOBE REMOVED IN THISAREA

2100

1=======~=r:~:::JD:R~A1N~AG~~E~~~~·~::t==":300,~0:,:::~~;=='~'='~~~SC:~~~~~~~~~;~~~~O~R:IG~IN:A:L~G~R~O~U~N~D~(~S~OU~T~H:~SI~D;E:':r~================~...~~ """" '"'' .•""",, m, '" "'~ "00'" "'"
DRAINAGE TO DRAINAGE GALLERY2000 HOLES

B

I- 1900 I=~ ---~---------------t---------------t?~~;;;;;;:"';;c/=~E _no. .."'~(TYP) DRAINAGE. ..~~
! 1800 t=========~==------:-::::::::::~:::::::t:::::::.::.::.:====------t---------~::===[=::: FLIP ~~~5~A~~~1~.r!~T:..:V,-R~F~~~_T_UR_E_~~ ·I/'l!~~"':::'~~~_.c,~
• ,o.",,", ""'"
iii 1700 I::_:_~_:-_~_l\.~rc.::~_::_~:=I:;:--_~--~:;_~--~:;~::-_~:~=:_o-_=:;_~-_~~:-:~~:":~ __:-~-:o:~_:-__:'-~"!~~~~~~~~~~OU~T~LiE~~T_:F_:AC:I_:L:IT_:IE:s::~~~~~~~~I~~~~~~~~~~~~~~~~~~~~~~:~~c:~::JG?.:~~~:\~~6~L~';f':C:IL:I;T~IE~S~~~==-~~~=~~;1I'e~~~~:;~""::::::==:--=----l1600 TUNNEL

J[=======:i:========:====:l:========:====,!,,-~--;;;;~:::~;.-~-,b.-~----;---~--~-.t.--+--~----'''---'-'--~-;25+00 200 FEET20+00 O~~~~IO~Oiiiiiiiiiiiiiiiiiiil' (IINCH =100 FEET)- - ~i
10+00 STATIONING IN FEET ----,,..--------=-===-~:;::~;.;-:;--I

"'" "",." PROFiLE ~ L__~A~L~A~SK~A:;P;O~W~E~R~ARiU-cTFH'RQ:0R~ITEjYC=~
- SUSITNA HYDROELECTRIC PROJECT

WATANA
MAIN SPILLWAY

GENERAL ARRANGEMENT

EXHIBIT F PLATE FI2



---<

1\

tCONTRDL
I STRUCTURE

£ ROLLWAY

I,~~
~ .. ~

-~----

1/ 1\

IJ '1\
IJ 1 1\

1/ 1\
I
1\lROLLWAY

V I I ""pt" II
EL.2195) : !t----1-~V-·-·""""::::II It---.l..---II 11---+---1 1

: I~(j~" 136~0' I 1;":-0.
1 36~0' ~16'-0 1 t·

f- 1 I h<;._n' I
I II I I I V·'· I
I I I I J.--- I I I
I I I i .. I I

III ~. I I
I II I V··' I I I

~~~~¥S~ :: GtiE: ~ .' - GATE Gl:TE I

I I .1L.-------·..I~ I :
~--+-+. L I I I

__________ ••• 1 I j.., I '- -1·----1

I~~! I .-- I<--<
\ I I ~\ I , ~-~

--rr--t---f---------' " t J-"C-;; ;O::::~- --- I - - -- - -- - - - - -=--=--=--=--=--===t--=--- f- J
GROUTING AND I I
DRAINAGE ' • I
GALLERIES 18 -0 52'-0' 521-0" 181-0"

EL2207

DAM
IMPERVIOUS
CORE
MATERIALl

A

DRAINAGE HOLE

2
'=II

SEALING FACE

DRAINAGE HOLES
105'- «

GATE
HOIST

SECTION B-B

STOPLOG
GUIDES

f
A

EL2110

EL.2125

EL.2195 'mTi"'-:-::=~""----_-/
NORMAL MAX.
OPERATING LEVEL
EL.2185

SECTION C-C

( 1/16 INCH = I FEET)

~ ROCK ANCHORS

WATANA
MAIN SPILLWAY

CONTROL STRUCTURE
EXHIBIT F PLATE F 13

Iii] ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

0~~~16:"'iiiiiiiii~32 FEET
SCALE L I

140~0'

SECTION 0-0

,.--

UNDERFLOOR DRAINAGE

II 25

II
II
II
II
II
I
I

II
II

II
II FLOW
II - B

I ~
II
II
II

II
II

II
II
II
II
II
II 25

I
II

I

ACCESS
SHAFT~

GAL~
I L
I I

'H-+-+-i:-I-!R91.~WiY'- --'
I I
I I I
I I

'0
-cD

b.. '
OJ

"0
-~

'b
-'o

__C~TROL STRUCT~R_E ~~
B

t

SECTION A-A



~~

...~

HOLES

10'X 10' DRAINAGE GALLERY

J/

R'oCK ANCHOR~ ./ 1-.
, \ I~'2 \ I ...:.-:=- DRAINAGE

',\ 1,,/'

SECTION B-B (TYPICAL) (PLATE F12)

SCALE A

~ SPILLWAY

---- !" - ~ORI:INAL GROUND S~:ACE

I -------... ROCK LEVEL
~4 ...~

I

-~-2 ____

;;;:::]1 I' 20'

-"'--- 'I

------~~

"'---~
...~

20'
SPILLWAY

~~"--J I
I

'-.:::::::ll T~"'-.:::=

~-~
,- ORIGINAL GROUND SURFACE I

II~

I
I

- ROCK LEVEL I

~4
~-

-~.-

'===4-::I ..
I,
I

--:r---~-----4 (, ...________

\~- I r:JVARIES I~>- I If <---,-
6'X 4' ACCESS AND I AIR SHAFT I

AIR SHAFT ,/
I -0 II f--ROCK ANCHORS

II /!{ AERATION SLOTS
7' '" 4'ROCK ANCHORS L-;:: ..C ..;--L

I COP = co= ~= ~.~ ~ ~ '" I
L_ -- ---- ~..r'

I)(~
t1~ - -t I I>'\ I+C

BOX DRAINS _/
I , / I, ROCK ANCHORS /

DRAINAGE HDLES
,

-\ n.... ./,
\ /,
'~-IO'XIO' DRAINAGE GALLERY

2200

2180

2160

2140

.... 2120w
w
u.

~

z 2100
0
;::
~
W
..J

2080w

2060

2040

2020

2000

SECTION A-A (PLATE F12)

SCALE A

o
a,

STEEL LINED RAMP

o 4 8 FEET
SCALE B ~I~~5;';;;';;2;j ( 114 INCH = I FEET)

o 20 40 FEET
SCALE A E I ( I INCH = 20 FEET)

r;;;;] ALASKA POWER AUTHORITY
• I-------:c-~~::---=-:--=-:-::-=-=-==,------J

SUSITNA HYDROELECTRIC PROJECT

SECTION C-C

SCALE B

WATANA
MAIN SPILLWAY

CHUTE SECTIONS
EXHIBIT F PLATE FI4



0"

ACCESS ROAD

/ EL.15S7!

TROLLEY RAILS

ACCESS DOOR

I0"

~ VALVE

I 0"~ VALVE

TROLLEY

FIXED CONE
VALVE (TYP)

~ SPILLWAY

I

<E. VALVE

PLAN AT EL. 1567

«VALVE{ VALVE

"E
a

_-.- 1 SERVICE I

AREA

a
t

'EL.15S?]

SURFACE
ACCESS
ROAD

/ EL ISOO!

~ SPILLWAY

/ EL.lSOO!

EL.1585

EL.lllS7

1iL.1560

PLATE FI5

( illS INCH = I FEET)

SECTION C-C

~ SPILLWAY

WATANA
MAIN SPILLWAY
FLIP BUCKET

SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

EXHIBIT F

SCALE O~i__.I.,;;S;;;;;;;;;;;;~32 FEET

EL.ISOO

EL.ISOO

25 TON SE RVICE
CRANE

EL.IS05

a-a

"'- ""\ _E_L._IS_2_0

~ SPILLWAY

SECTION E-E

SO' - 0"

SECTION

6 -7S"DIA FIXED CONE VALUES AT 26' CRS.

L- _

I'

SECTION 0- 0

.,-----~\

GUARD
RAIL

r--
ROCK~~\
ANCHORS - - \

. EL.1510

,.2' - 0" MIN. CONCRETE
FACING

EL.lS20

(1l~=T~~5===~~~EL.158925 TON MONORAIL HOIST (2)

TRANSFER TROLLEY

ELl5S7

SECTION A-A (TYPICAL)

GATE BONNET
DRAIN

90" DIA. RING
FOLLOWER
GATE

. 78" DIA. FIXED CONE VALVE

~====::;;;;:;:;;;~Lr..L __L...t--JL--'----...--.::::;.~~:-l-L-J.!?~ATING JACKET



NCH - 20 FEET)

NCH - 100 FEET)

ILS

NCH • 40 FEET)

PLATE F 16

30+00

WATANA
OUTLET FACILITIES

GENERAL ARRANGEMENT
EXHIBIT F

[iii] !-__A_L_A_SK_A_PO_W_E_R_AU_T_H_O,...,.R.",IT.",y,--_-I
SUSITNA HYDROELECTRIC PROJECT

25+00

SECTION a-a
SCALE C

o_<:i''l'.
",'I:> .

.,",~~m
1 HICKNIiSS - 2'SECTION A-A

SCALE C

MIN CONCRETE~

THICKNESS-? 5 0'.
_<:i''l''

",'I:>

STEEL LINING --./ 'I

SCALE A

/

"

SECTION C-C
SCALE C

DETAIL I
STEEL MANIFOLD

_________ :o,<~----

FIXED CONE
VALVE (TYP.)

STEEL LINING

C.,

PLAN
SCALE B

S

'~"'---
r--------______ %:;Y-;PPROACH - --L~

CHANNEL

/
IL:OR DETAIL / P LANGATE

• ~LATE FI7STRUCTURE SCALE A

'- -~_..--'.-
1/ \ SPILLWAY CONTROL~. ~

-=.,~ I::-:::::::..:.-,STRUCTURE t=L " [-EL2125 / MAIN SPILLWAY ~ ••--.:..-::::~~ /"ORIGINAL GROUND SURFACE6' l'I'6IlIre'l,ra OUTLINE. ' '.

Jt25~. I ~--l
---..___--.t!.

..- ..- -~OFROCKt--.,_.. " ______
~m I

"--'" ~'\\ ..~ 0 20 40 FEET
I

"",~
SCALE C i 1 (II

I 0 40 80 FEET

i !
"-" "- SCALE B I ,

(II

\\ 0 100 200 FEET

"""~
SCALE A I ===a (III

II

~ I I ,
~ ,J""",,~, ..,- ~ti}!!t/.§J!V-?'!!Z B.,. I DISCHARGE VALVE

A" HOUSING (FOR DET~1i\#lliEJ1~
, S E PLATE FI5.

j~ F'L.I560
B+, -

t'-. .. EL.1510I CONCRETE LINED TUNNEL DIA.- 28' i - ;: "STEEL LINED TUNNEL
20+00 CONCRETE FACING .J

'''I0+00 5+00 10'00 15+00
A+,STATIONING IN FEET

PROFILE

2200

2100

2000

1900

.... 1800w
w
L!.

~

z 1700
0
;::
4
>w
oJ

1600w

1500



POWER INTAKE STRUCTURE

-HANDRAIL

---GATE HOIST TOWER
SUPPORTS

PLAN AT EL. 2200

TRASHRACK
(TYP.)A

.t

" -

----------- "ol---------i
::::::"....------- -~I_----_4

5
~I

-1:>-...

--;;,

"B

1:>,

"CD

A

t

OF TUNNEL

-G-0Q.!F~NOY.,•.!16~IC!!N.!.!TA'!!K~E'---..1------------_+,------- --~__L_~"...-- _
OPENING E

POWER INTAKE------i,~.~ ~ ====-====-=-=====-==-=-=======1

STRUCTURE _~~:_- L

"B

TRASHRAcKS-------~---~I

CONCRETE-sSiL~A~B~====~r---~

PLAN AT £. TUNNEL

PLATE F 17

16 3,2 FEET (1/16 INCH = I FEET)

WATANA
OUTLET FACILITIES

GATE STRUCTURE
EXHIBIT F

o

~ ALASKA POWER AUTHORITY
• I-------.."SU".S"'I=T::N-:A-::H::YD~R~O~E;:-;L-;E:::C::;T:;;R:;-;IC~P;;;R;;:O;-;J;;EC;::T.-----;

SCALE

GATE HOIST
TOWER

!I
f!.z,
-~

I

EL 2022 l_ - - - r -l

SECTION B-B

EL. 2027

§11i§f1l§:

EL. 2025

TRASH RACK

EL. 2125

EL.2022

------------- 1:>
-=:::::::==----F~L~O;;-;W~ - --- ~.I-------i!-----

ROCK
- - --~ANCHORS

END OF CENTER PIER

-----<:

INTAKE GATE

- -- --<

SECTION A-A

I
11/

EL.2027

SEALING FACE
OF GATE

TRASHRACK

GATE HOIST TOWER
STRUCTURE

I
I
I
I

STOP LOG GUIDES-- I
I

GATE GUIDES I
I
I

I

I
I

I
I
1

I

I

---~~~-------------------J I
I
I
I
I
I
I

I

I
EL.20B7~1

EL.20B5 1-.-------../



/~

FLOW
_____- -_---___30_+1-1O_O \r_

\

I I I'

'\ /Y
/'

\

PLAN
SCAi:TA

\
C

C..

\
20+00 \ "0

----+1---',-\-- 2

. ,/~

POWER
INTAKE

STATIONING IN FEET20000.00

_ROAD /" FUSE PLUG ORIGINAL GROUND SURFACE (SOUTH BANK) -"/ BRIDGE
ORIGINAL GROUND SURFACE (NORTH BANK)~~

~:'---;7"'-
- : .-===.::-:..::;:".~

_.. ..- ..
~.. ~.- -~- - - - ".- .- "--- .. "- ---- --=-------.::--......; ~~~ -",,= I 7" " "-~ .. .. ,-=---:::::::-----:- -.= ./ I "

.. .. -
CHANNEL ...-/ I

BANK) _/
1/ " ----=:::::'+-'\ LORIGINAL GfOUND SURFACE (NORTH1BANK) "'"=''1''' " .. ..

j TOP OF ROCK (SOUTH
I

~ ORIGINAL GrOUND SURFACE (SOUTH IBANK) TOP OF ROCK (NORTH BANK)

, . + 30,00 40.00 50.001900
-10.00

2400
...w 2300w
u.

~ 2200
z
0 2100i=...
>

2000w
.J
W

PROFILE
SCALE A

PLATE F 18

WATANA
EMERGENCY SPILLWAY

EXHIBIT F

CHANNEL

iiJ 1__---:A::-cL::-::A:::-:SK..,...A--c=PO::-::W-:::E::-R=AU::-:-T:-H-=:O::-::R-:::IT:=Y;:--_......,
SUSITNA HYDROELECTRIC PROJECT

0 10 20 FEET
SCALE C,-- ( liNCH = 10 FEET)

0 50 100 FEET
SCALE BI (I INCH = 50 FEET)

0 200 400 FEET
SCALE A (I INCH = 200 FEET)

ORIGINAL GROUND SURFACE-,

SECTION C-C
SCALE B

2150r-------------------f-------- ----..,

2100 1--------===:=:===='~--3.-===F~---_::==_::;:::=~~~3==-___1

2050 r------:===::o-o-~~~~:------+------_f_-------___.j

2000'------------+-"C51i1'r~"..,.._+-----_+--------......J

15 % SLOPE

~ CHANN~L

SECTION B-B FUSE PLUG
SCALE B

2300~LGRc:~~~~~-:---. -------~.-
L--===--------- i TuP OF RO~ ..---..-k-=

2250 -" .. _ .._- .•_~:'~=~NNEL !;
i EL.2200

1 _-==/~I'ijR~0il=A:::D=;===~F~U~SE~P,;:L~UG~C~R~ES~T~t.'.=======!E~L=.,!§2,!§2~0,!,;1.~5=h_-----___12200 I-
4[.' ~I 20' /1 4

I _,.1-.':' -EL.2170 J
1I,,>;=m"'l II

'-------=======:...:3~10·=======~t_i------'2150

PILOT CHANNEL

12' ~ CRUSHED STONE OR
/ GRAVEL 314" TO 1V2"

1~~-~~----;;:~~_;:7'~~7/,L--/'----J!.~::---------------------j

LCRUSHED STONE

OR GRAVE_L,::.._4.:..... --..:~~:---------------------------___j
TO 3/4"--'7

FILTER /

SECTION A-A
SCALE B

EL. 2170

t- CHANNEL

I L ORIGINAL GROUND SURFAC2-----~r ----------.--
.. TOP.?FROCK~.. ,,__ ,,___ ..--.. -

I

EL.2210--.. I ,.,-.ROAD BRIDGE [ROAD

=n1l'Cl ,IrORMAL MAXIMUM I i Ii~OPERATING

LEVEL 2185

IJ-310' _.

2300

ROAD BRIDGE

2200

... 2190w
w
u.

~

z 21800
i=
~
W
.J
w 2170

2-160

...
w 2250w
u.

~

z
0 2200i=
~
W
.J
w

2150

SECTION THROUGH FUSE PLUG
SCALE C



SECTION ALONG <t OF TUNNEL NO. I
SCALE A

1I'-6"DIA,

SECTION C-C
SCALE B

It. TUNNEL

I

7'-6"x 11'-6"
GATE OPENING

EXISTING CONCRETE
TUNNEL LINING

STEEL CONDUIT LINING

"""-t=~3"DIA, PRESSURE
-..-,-, I RELIEF HOLES

SECTION B-B
SCALE B

CONSTRUCTION
DRAIN

BYPASS PIPE,-"'---t---J.l--1--J

GATE HOIST

GATE CHAMBER
FLOORi TUNNEL

SECTION A-A
SCALE B

SUSPENDED METAL~

ROOF

..J
UJ
Z
Z
:J
~,

C.,

c+I

EXISTING CONCRETE
TUNNEL LINING

GAT E CHAMBER FLOOR (EL.14BO)

BYPASS PIPE
I

60'-0"

LOW LEVEL OUTLET
UPSTREAM PLUG

SCALE B

B..,

B+I

SUSPENDED METAL
ROOF

SHOTCRETE LINING

43'-0"

WATANA
EMERGENCY RELEASE

SECTIONS

r.;;,;] ALASKA POWER AUTHORITY
• 1------=-=:77~;;:::-:-:::::=::-;:;-~,------I

SUSITNA HYDROELECTRIC PROJECT

o 16 32 FEET
SCALE B ~I~~~__~, ( 1/16 INCH =I FEET)

o 30 60 FEET
SCALE A E iji! ( I INCH = 30 FEET)

INSPECTION
GALLERY

TUNNEL £.

SECTION F-F
SCALE B

3" DIA PRESSURE
RELIEF liDLE

7 1-611
)( I ii_Gil GATE

OPENING

METAL ROOF

STEEL CONDUIT
LINING

SECTION E-E
SCALE B

EL.l4B5

EXISTING CONCRETE~

TUNNEL LINING

CHAMBER -------­
DRAIN

GATE --_____

BONNET

GATE---___
HOIST

tt. TUNNEL

SECTION 0-0
SCALE B

STEEL CONDUIT
LINING

ACOUSTIC
DOOR ..J

UJ
z

INSPECTION ~
GALLERY I-

F+I

E.,
'it GATE

J. CHAMBER

_A E+I
LOW LEVEL OUTLET
DOWNSTREAM PLUG

SCALE B

1+0

SUSPENDED METAL
ROOF

EXISTING CONCRETE
TUNNEL LINING

..0

FLOW-
IB" DIA, CHAMBER
DRAIN

EXHIBIT F PLATE F 19



"'1..... ~ _ EL.1440

EL.1465

STOPLOG GUIDE

EL 1500

KET TO BE
~~:rs~~~CTED AFTER
DIVERSION

~-,

-- I
I
I

SECTION D-D

o
o
o

*l
~I

I

I

::;~:::;;;Z::::::::::-:::::::::::::::::::S\~EL~.:::14:::4;::OJI=::::~=::==~ •.~'-- _:; "'1-'

o
o
o

~
z

N3 227 500

----1750

- 170

1760

SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

WATAN~ORTALS
DOWNST~E~~CTIONS

PLAN PLATE F20
EXHIBIT F

OO.........~4~0_iiiiiiiiiii8..9FEET (j INCH =40 FEET)SCALE c:::

SECTION C-C

ANCH

.~.

CONC·t~ibN~O ROCK

-SECTiON B-B
EL 1405

ROCK

"~,

,~,~.'''''"''
1640~~~==

1680

1720

I-
W
W
"- 1600
~

z
0

~ 1560w
-'w

1520

1480

1440

1400

i. DIVERSION
TUNNEL NO.1

SECTION A-A

1400

1440

1640

1600

I- 1560

~ 1520L_~\-~=_-~~~~~l=-=---=j=s:~;~~z
o
I-

~
w 1480
-'w



PENSTOCKS

/

0
0

o.,
OUTLET ,,'"
FACILITIES "'.
GATE STRUCTUR

/
OUTLINE OF
DAM CREST

/

OUTLET
TUNNEL ''''u''''~

SPILLWAY FLIP
BUCKET

PLATE F 21

WATANA
POWER FACILITIES

GENERAL ARRANGEMENT
EXHIBIT F

r;;.;;] ALASKA POWER AUTHORITY_ r--~~==-=-::-:-:=-----1
SUSITNA HYDROELECTRIC PROJECT

0~~~1~0~0;;;;,;;;;;;2~00 FEET
SCALE " ! ( I INCH =100 FEET)

GROUND

SHAFT

SURGE CHAMBER

I
II
~ I

II
II

CONTROL BUILDING (PROJECTED)

I r--ACCESS

TRANSFORMER
GALLERY

-17' I.D. PENSTOCK (CONCRETE liNED)

EL. 2201

POWER INTAKE
SEE DETAIL PLATE F24

2300

2200

2100

2000

... 1900w
w
u.

~

z 1800
0
;::
<>
W
..J 1700
w

1800

1500

1400

1300

PROFILE



PLATE F 22

20'DIA.

EXHIBIT F

WATANA
POWER FACILITIES

ACCESS

• I-_---::A.....L:-::AS=K.,_A---::P0c::-W=E,,_R::-::=AU,,_T,,_H-=-::O:-:-R-:=IT-:::Y,.__--\
SUSITNA HYOROELECTRIC PROJECT

o 8 • FEET
SCALE B ~I~~~iiiiiiiiiiiiii~! (1/8 INCH = I FEET)

o 100 200 FEET
SCALE A i ! (liNCH = 100 FEET)

~ COUNTERWEIGHT

L ELEVATOR

Ii CONTROL CABLE AREA

1/\
'\ ,AIR DUCT

\

DETAIL
SCALE B

~ SURGE CHAMBER
ACCESS TUNNEL

SURGE SHAFT
VENT

/ TAILRACE
TUNNEL 2

PENSTOCK
CONSTRUCTION
ADIT

SURGE CHAMBER

~ DIVERSION
TUNNELS

TAILRACE
TUNNEL

- ACCESS PORTAL

_1-

ISOMETR!C
SCALE A

--- ... _-

POWERHOUSE -"

DRAINAGE
CHANNEL

TRANSFORMER
GALLERY

\ ~O POWER
\NTAKE

EL 1560.0-

SECTION D-D
SCALE B

1

i- .,-----'="', -''---~,-

SURGE CHAMBER
ACCESS TUNNEL

/

SURGE
CHAMBER

SECTION C-C
SCALE B

EL.1500.0

--ACCESS"',3 SHAFT
'«9

,000

DETAIL I
\

SECTION B-B
SCALE B

POWERHOUSE

PLAN
Sc'A'i:EA

DRAINAGE
CHANNEL

TRANSFORMER
GALLERY

TRANSFORMER
GALLERY ACCESS
TUNNEL

GROUTING
GALLERY

ct
EL.1507.0

o
o
0/

",­
'>"
"-/

'"~

o,
CD
OJ

.
o

j)~~

1
~ -,-;-(NOT IN PENSTOCK

01 F CONSTRUCTION

~~c;,' =::::'::pA=::::DIT::ml

l

~

\.. 3~'=-()"~ _~_~

SECTION A-A
SCALE B



TAILRACE

'\ TUNNEL

\ .L

~ I

TAILRACE --------­
TUNNEL STOPLOG
GUIDES

1

7

/
DRAFT TUBE
GATE GALLERY~ ".-----------

/ POWERHOUSE

I/.

I

L DRAFT.::::T=UB=E==::=======~~"~"~'·=====11
'--~---::

1;,

M 0--'- TURBINE

;,' SUPPORT AS
/ I REQUIRED (TYP.)

-

ic
I

I "-
'~

CJ' /" POWERHOUSE
CRANE

~\/~

r-T--1
, II~ I

II<:..-
GENERATOR

D ~tt

!~

1

I
I
I

BUS-/ ~~
TUNNEL :,.. ~~

r STEEL LINED
/ PENSTOCK

,/

CABLE SHAFT

ROCK SUPPORT AS; ~\
REQUIRED

\ I-TRANSFORMER" \
GALLERY "'" \

-~-~--

! T
I I

/

CONCRETE LINED
PENSTOCK

_ /GROUTf7') GALLERY

160B

1592

1576

1560

1544

152B

1512

1496

I-
ww 14BOu.

~

z
~ 1464

5!
w
...J
w

144B

1432

1416

1400

13B4

136B

SECTION A-A
SCALE B

r ACCESS TUNNELS

\

PLATE F 23

SUSITNA HYDROELECTRIC PROJECT
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PLAN a SECTIONS

EXHIBIT F

o 16 32 FEET
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SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

WATANA
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E3
E4
E5
E6
E7
EB
E9
EIO
Ell
EI2
EI3
EI4

GENERATOR CIRCUIT BREAKERS
15 KV ISOLATED PHASE BUS
GENERATOR TERMINAL CUBICAL
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RELAY BOARD
TURBINE GENERATOR CONTROL BOARD
EXCITATION BOARD
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AUXILIARY SERVICE TRANSFORMER 7.5/10 MVA
AUXILIARY SERVICE TRANSFORMER 2 MVA
GENERAL AUXILIARY SWITCHBOARD
ESSENTIAL SERVICES SWITCHBOARD

POWERHOUSE PLANS

EXHIBIT F PLATE F25



201_011 UNIT I UNIT 2 UNIT 3 UNIT 4 UNIT 5 UNIT 6
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WATANA
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SECTIONS
EXHIBIT F
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SECTION THRU SERVICE BAY

o 16 32 FEET
SCALE ~i~~~iiiiiiiiiiiiiiii! (1/16 INCH = I FEET)
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• ALASKA POWER AUTHORITY
- I-----:::CSU=SIT"""'-NA....".,.HY:::=DRO-EL-ECT-RIC-PR-OJE-CT~~

WATANA
SURGE CHAMBER AND TAILRACE

SECTIONS
PLATE F2.8EXHIBIT F

~ TUNNEL 2

"A
0 8 16 FEET

SCALE C I ! (1/8 INCH = I FEET

0 16 32 FEET
SCALE B I ! 0/16 INCH = I FEET

0 100 200 FEET
SCALE A I ! (I INCH = 100 FEET

SECTION C-C
SCALE B'I

34'-0" II 2~0"
(T~~(T;rP.)

t TUNNEL I

j-Ii 10

CONCRETE LINED TAILRACE TUNNEL

SCALE C

SECTION a-a



LEGEND NOTES

SYMBOLS: I. SUBSCRI PTS

21 - DISTANCE RELAY G) A C GENERATOR. 3 PHASE. 60 HZ. LIGHTNING ARRESTOR
T -- TRANSFORMER

--<> o-Jlf-

WYE CONNECTED
TN -- TRANSFORMER NEUTRAL

21GB - GENERATOR BACK-UP RELAY J., J.,
TSS -- STATION SERVICE TRANSFORMER

26 - TRANSFORMER THERMAL DEVICE ~~ TRANSFORMER -1HrI-,H' CAPACITOR COUPLING ET -- EXCITATION TRANSFORMER

VOLTAGE TRANSFORMER DG -- DIESEL GENERATOR

rrrh AUTO TRANSFORMER 0 RECTIFIER
R -- REACTOR

GT -- GENERATOR TRANSFORMER

-0- CIRCUIT BREAKER
F - FIELD

27 - UNDERVOLTAGE RELAY

P - PRIMARY

-<f-~-">- DRAWOUT CIRCUIT BREAKER
B - BACK UP

40 - FIELD FAILURE RELAY
BF - BREAKER FAILURE

,,---..... LOW VO L TAG E A I R BI - BUS NO. I

41 - FI ELD CI RCU I T BREAKER
- -- CIRCUIT BREAKER B2 -- BUS NO.2

46 - NEGATIVE PHASE SEQUENCE RELAY LINK IN ISOLATED
-a:=D- PHASE BUS

G -- GENERATOR

49 - THERMAL RELAY
GI -- GENERATOR NO I

~- DISCONNECT SWITCH
G2 -- GENERATOR NO.2

50 - INSTANTANEOUS OVERCURRENT
RELAY

AT - AUTO TRANSFORMER

----11 1 GROUND CONNECTION
C -- HIGH VOLTAGE CABLE OR

51 - TIME OVERCURRENT RELAY
OVERHEAD CONDUCTOR

--DLJ- RESISTOR

TC - TRANSFORMER AND CABLE OR

51N - TIME OVERCURRENT NEUTRAL

OVERHEAD CONDUCTOR

RELAY

~
RESISTANCE TEMPERATURE
DETECTOR

-0- STANDARD DEVICE

$ CURRENT TRANSFORMER

L:. TRANSFORMER CONNECTION
3 PHASE,3 WIRE, DELTA

59 - OVERVOLTAGE RELAY

Y
TRANSFORMER CONNECTION

59VHZ - VOLTS PER HERTZ
3 PHASE, 3 WIRE, WYE

60 - VOLTAGE BALANCE RELAY ~ REACTOR

--3E- VOLTAGE TRANSFORMER

63 - GAS PRESSURE RELAY

64F - GENERATOR FIELD GROUND
-1(- CAPACITOR BANK

PROTECTIVE RELAY

64G - GENERATOR STATOR GROUND ~ BUSHING CURRENT TRANSFORMER

PROTECTIVE RELAY

71 - OIL LEVEL RELAY

79 - RECLOSING RELAY

81 - FREQUENCY RELAY

84 - EXCITER VOLTAGE BUILD-UP
MECHAN ISM

87 - DIFFERENTIAL PROTECTIVE RELAY

[iJ1 ALASKA POWER AUTHORITY

I SUSITNA HYDROELECTRIC PROJECT

ELECTRICAL LEGEND

EXHIBIT F I PLATE F29



SWITCHYARD SWITCHYARO SWITCHYARD
..::.

SWITCHYARO SWITCHYARD 'SWliCHYARD

~t
SPARE

......... ~ STATION SERVICE

TRANSFORMER NO.3
2000KVA,15000/4BOV

6 Y

345 KV
OIL FILLED
CABLE

II

34.5 KV
CABLE

345KV
OIL FILLED
CABLE

II t-----vlA)v

STATION SERVICE
TRANSFORMER NO.2
2000KVA,I5000/480V

t>--__~/_-+-_.............. ~3
Y t 6 63 '--'Y---l 1,

AUXILIARY TRANSFORMER NO.2
(SURFACE FACILITIES)
7.5/10MVA,15/34.5KV

II~-m-o

DIESEL GENERATOR
500 KW, 0.8 PF
480 V, 3~,60 HZ.

51
N

"BLACK START"
BUS

480 V MAIN AUXILIARY SWITCHGEAR

AT SURFACE

G2
~

STATION SERVICE
TRANSFORMER NO.1
2000 KVA,I5000/480V

B7
C

EXCITATION 3'--.Pf:.'>--a::::D-t+
TRANSFORMER 3r

345KV
OIL FILLED
CABLE'I~-m---o

SURGE
PROTECTION '---.J
~I"II
C P.T. 15KV1120-120V

C-@@@@
t - TO GOVERNOR CONTROL

RT. 15KV/120V

~ --- METERING AND SYNCHRONIZING

GENERATOR: 190/218 MVA.O.9 PF
15KV, 3~, 60HZ.
60/80·C.225RPM

T

II t.----------.=1dI.---:....:"LLl' TRANSFORMER
3 X 145 MVA,15/345 KVC 5%
FOW, 55· C

ISOLATED PHASE BUS

GENERATOR
CIRCUIT BREAKER

,,H-__ AVR

~
--

~£ri.IARYTRANSFoRMER
y [:, NO.1 (SURFACE FACILITIES) I

~ 7. 5/10 MVA,15/34.5KV :

7 -.-J

,,
.. --.J

41

j)

34.5KV
CABLE

EXCITATION ---l
TRANSFORMER l
2500KVA : __~

I--~

j l

fJ7
T

D.C. FIELD
FLASHING

"'--"'---t--.

GROUNDING
TRANSFORMER NOTE:

GENERATORS G2, G3,G4,G5,G6,EQUIPPED
EXACTLY AS GENERATOR 61.

~ ALASKA POWER AUTHORITY
• I---~~=-=-=:=-:-::-:::=---l

SUSITNA HYDROELECTRIC PROJECT

WATANA POWERHOUSE
SINGLE LINE DIAGRAM

EXHIBIT F PLATE F30
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I I I
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!j t .1 ALASKA POWER AUTHORITY
POWERHOUSE POWERHOUSE POWER HOUSE

WATANA UNITS I a 2 WATANA UNITS 3 a 4 WATANA UNITS 5 a 6 I SUSITNA HYDROELECTRIC PROJECT
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ACCESS PLAN
PROPOSED ROUTE

o 2 4 MILES
SCALE ,,,,"~~iiiiiiiiiiiiiiiiiii (~ I INCH = 2 MILES)

PLATE F 32

EXISTING ROAD

PROPOSED

TRANSMISSION LINE

_ PROPOSED ROAD

••••• , PROPOSED RAILROAD

t--+--+ EXISTI NG RAILROAD

LEGEND

EXHIBIT F

[jJ ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT



ENGINE TURNAROUND ""0
Q

14' 14' 3' I H'2V IN ROCK

TYPE

1.5H' I V IN OVERBURDEN

12'
RUNNING SURFAC

4" GRAVEL SURFACE 3/4" MINUS
9" BASE· 2" GRADE "A"

NFS SUB BASE THICKNESS VARIABLE

17'
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SUSITNA HYDROELECTRIC PROJECT

PLATE F50
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PLATE F51

ALASKA POWER AUTHORITY
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PLATE F53

10 20 FEET
(I INCH = 10 FEET )

20 40 FEET,
(liNCH =20 FEET)
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(lINCH = 16 FEET)

EXHIBIT F
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PLAN AT ELEVATION 898
SCALE A
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DIVERSION INTAKE STRUCTURE (PLATE F 51 )

EL.870

EL.900

CONSOLIDATION
GROUT HOLES

!EL.870!

FLOW-

NORM. W.L. EL.910

FLOW--

EL.947
MAX. W.L. EL.944 ::'~:":':'---r;J!jm-1ln"fr-r;::-711l~1anr..

TYPICAL TUNNEL SECTIONS
SCALE C



._____1200

____ 1250

\
\
I

I
- -_/
) r--..

/ /
/ /---_. --_/ /

---~ /

I
'-
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PLATE F54

SUSITNA HYDROELECTRIC PROJECT

ALASKA POWER AUTHORITY

DEVIL CANYON
MAIN SPILLWAY

GENERAL ARRANGEMENT
EXHIBIT F

o 100 200 FEET
SCALE ~I~~~;'iiiiiiii;;ii;il (I INCH = 100 FEET)

NOTE: FOR SECTIONS SEE PLATE F56
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PLATE F56

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
MAIN SPILLWAY
CHUTE SECTIONS

EXHIBIT F
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o 8 16 FEET
SCALE BEl~~~__iiiiiil! (1/8INCH= I FEET)
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NOTE· FOR SECTIONS SEE PLATE F58
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PLATE F60EXHIBIT F
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SUSITNA HYDROELECTRIC PROJECT
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PLATE F62
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NOTES:

BASED ON PROPOSED STRUCTURES
FOR INTERTIE PROJECT.

2. AVERAGE CONDUCTOR SAG - 37 FEET.

3. AVERAGE TOWER SPACING -1400 FEET.
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NUMBER WIDTH OF DISTANCE BETWEEN DISTANCE FROM UNE
OF LINES RO.W.{FT.l L1NES{FT.J TO EDGE OF RO.W. (FTJ

190 95

300 lOS! 95

400 105 ± 95

510 IOS± 95

EXHIBIT F PLATE F81

NOTE'

L ESTIMATED GROUND RESISTIVITY FOR DESIGN IS 50 OHMS,




