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GENERAL 
PLATE NO. TITLE 

Fl RAILBELT AREA 
F2 ACCESS PLAN- PROPOSED ROUTE 
F3 ACCESS PLAN- TYPICAL DETAILS 

STAGE I (WATANA) 

PLATE NO. TITLE 

AUG.I9B!S 

F4 RESERVOIR PLAN 

F5 SITE LAYOUT 

F6 GENERAL ARRANGEMENT 

F7 DAM-TYPICAL SECTION a DETAILS 

FB 
F9 

FlO 

Fll 
Fl2 

Fl3 

F14 
Fl5 

FIG 

Fl7 
FIB 

Fl9 

F20 
F21 

F22 

F23 

F24 

F25 
F25A 

F26 

F27 
F2B 
F29 

F30 

F31 

F32 

F34 
F35 

F36 
F37 

F3B 

DAM-GROUTING a DRAINAGE 
DIVERSION-GENERAL ARRANGEMENT 

COFFERDAMS a DIVERSION TUNNEL-PROFILE AND SECTIONS 
DIVERSION TUNNEL -INTAKE STRUCTURES 

SPILLWAY- GENERAL. ARRANGEMENT 
SPILLWAY- CONTROL STRUCTURE 

SPILLWAY-PROFILE,SECTION,AND DRAINAGE FEATURES 
SPILLWAY-FLIP BUCKET 

OUTLET FACILITIES -GENERAL ARRANGEMENT 
OUTLET FACILITIES -GATE STRUCTURE 

DELETED 

EMERGENCY RELEASE FACILITIES-SECTIONS 
DOWNSTREAM PORTALS -PLAN a SECTIONS 

POWER FACILITIES -GENERAL ARRANGEMENT 

POWER FACILITIES- ACCESS 

POWER FACILITIES- PLAN a SECTIONS 
POWER INTAKE- SECTIONS 

POWERHOUSE-PLANS 

POWERHOUSE-PLANS a SECTION 

POWERHOUSE- SECTIONS 

TRANSFORMER GALLERY-PLAN a SECTIONS 
SURGE CHAMBER a TAILRACE- SECTIONS 
DELETED 

POWERHOUSE- SINGLE LINE DIAGRAM 
345 kV UNDERGROUND SWITCH YARD- SINGLE LINE DIAGRAM 

DELETED 

GENERAL LAYOUT-SITE FACILITIES 

DELETED 
CONSTRUCTION CAMP- GENERAL PLAN 
VILLAGE AND TOWN- GENERAL PLAN 

WATANA a DEVIL CANYON-CONSTRUCTION CAMP DETAILS 

p ER T lTV 

PLATE INDEX 

STAGE J[ (DEVIL CANYON) 
PLATE NO. TITLE 

F39 RESERVOIR PLAN 

F 40 SITE LAYOUT 

F 41 GENERAL ARRANGEMENT 

F42 
F43 

F44 

F45 
F45A 

F45B 
F46 
F47 

F4B 

F49 

F50 

F51 

F52 

F53 

F54 

F55 
F56 
F57 

F5B 

F59 
F60 

F61 
F62 

F63 
F64 

F65 

F66 

F67 

F6B 
F69 

F70 

F71 

F72 

F73 

DAMS- PLAN a PROFILE 
MAIN DAM-GEOMETRY 

MAIN DAM-CROWN SECTION 

MAIN DAM-SECTIONS 
ARCH DAM STRESSES-RESERVOIR AT EL.I455 

ARCH DAM STRESSES· RESERVOIR AT EL.I405 
MAIN DAM- THRUST BLOCKS 

MAIN DAM a SADDLE DAM- GROUTING a DRAINAGE 

MAIN DAM- OUTLET FACILITIES 
SADDLE DAM-SECTION 

SADDLE DAM- PROFILE AND CREST DETAIL 

DIVERSION-GENERAL ARRANGEMENT 
DIVERSION· COFFERDAM SECTIONS 

DIVERSION TUNNEL-SECTIONS 

SPILLWAY-GENERAL ARRANGEMENT 

SP.ILLWAY-CONTROL STRUCTURE 

SPILLWAY- CHUTE SECTIONS 

DELETED 

DELETED 

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 

TAILRACE PORTAL-PLAN a SECTIONS 

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

GENERAL LAYOUT- SITE FACILITIES 

DELETED 
CONSTRUCTION CAMP-GENERAL PLAN 

CONSTRUCTION VILLAGE 

I 

ARLIS 
Library & Informatmn Serv,.· 

Anchorage. ~ta~t: 

R 

PLATE NO. 

F74 
F75 

F76 

F77 
F78 
F79 

FBO 
FBI 

F82 
FB3 

FB4 

FB5 
FB6 

FB7 

FBB 

FB9 

F90 

F91 
F92 

F93 
F94 

F95 

PLATE NO. 

F96 
F97 

F9B 

F99 
FIOO 

FlO I 

FI02 

FI03 
FI04 
F105 

•·"·-""·--"~ 

T 

STAGE m: (WATANA) 
TITLE 

RESERVOIR PLAN 
SITE LAYOUT 

GENERAL ARRANGEMENT 
DAM- TYPICAL SECTION a DETAILS 

DAM- GROUTING a DRAINAGE 

SPILLWAY-GENERAL ARRANGEMENT 

SPILLWAY-CONTROL STRUCTURE 
OUTLET FACILITIES- GENERAL ARRANGEMENT 

OUTLET FACILITIES- GATE STRUCTURE 
POWER FACILITIES- GENERAL ARRANGEMENT 

POWER FACILITIES-ACCESS 

POWER FACILITIES- PLAN a SECTIONS 

POWER INTAKE- SECTIONS 
POWERHOUSE-PLANS 

POWERHOUSE- PLANS a SECTIONS 
POWERHOUSE- SECTIONS 

TRANSFORMER GALLERY-PLAN a SECTIONS 

SURGE CHAMBER a TAILRACE - SECTIONS 
POWERHOUSE- SINGLE LINE DIAGRAM 

C>V R-~{b 

Tt< 
.ll.i1.5 
• 'S '8 
F41{ 

11~· 343"/ 

345 kV UNDERGROUND SWITCHYARD-SINGLE LINE DIAGRAM 
GENERAL LAYOUT- SITE FACILITIES 

CONSTRUCTION CAMP -GENERAL PLAN 

TRANSMISSION SYSTEM 
TITLE 

STAGE I -RAILBELT 345 KV SINGLE LINE DIAGRAM 

STAGE JI -RAILBELT 345 KV SINGLE LINE DIAGRAM 
STAGE Jl[ -RAILBELT 345 KV SINGLE LINE DIAGRAM 

ESTER SUBSTATION -SINGLE LINE DIAGRAM a PLAN 

GOLD CREEK SWITCHYARD -SINGLE LINE DIAGRAM a PLAN 

WILLOW SUBSTATION-:-SINGLE LINE DIAGRAM a PLAN 

KNIK ARM SUBSTATION-SINGLE LINE DIAGRAM a PLAN 

UNIVERSITY SUBSTATION-SINGLE LINE DIAGRAM a PLAN 
TYPICAL TRANSMISSION LINE STRUCTURES 
345 KV SYSTEM-TRANSMISSION CORRIDOR 
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KEY MAP 

LEGEND 

~ PRIMARY PAVED UNDIVIDED HIGHWAY 

--- SECONDARY PAVED UNDIVIDED HIGHWAY 

·----·· SECONDARY GRAVEL HIGHWAY 

-RAILROAD 

-·--RIVER 

SCALE 0~~~2.~0ialiiiiiiiiiiii40 MILES 

RAILBELT AREA 
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SCALE 

LEGEND -
11111111111111111 

PROPOSED ROAD 

PROPOSED RAILROAD 

f--1--+ EXIST! NG RAILROAD 

0~~52 iiiiiiiiiiiiiiliiii4 MILES 

EXISTING ROAD 

PROPOSED 

TRANSMISSION LINE 

~~;.~~~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-GENERAL 

ACCESS PLAN 



1 
J 

lj 
, I 

I l 

lJ 

I i , I 
I 
J 

IJ 
!;; 
"' ... 
:!!: 

z 
0 

!i 
> 
"' ..J 

"' 

AUG.I985 

FILL SLOPE VARIABLE 
DEPENDING ON HEIGHT 
OF ·FILL 

1600 

CUT 
1500 

1400 

1300 

1200 

1100 

1000 

900 

BOO 

22' 

17' 

140' 

600' BRE,AK:-...1 

ENGINE TURNAROUND· 

000 
CEMENT 

STORAGE 

GENERAL STORAGE 
AREA 

GENERATOR_f] 

14' 

STORES WORKSHOP 

DD D 

CAMP FACILITY~ 

14' 3'' 
1.5H• IV IN OVERBURDEN 

RAILHEAD FACILITY AT CANTWELL- PLAN 
SCALE A 

1.5 H • I V IN OVERBURDEN 

' 44' 

12' 
RUNNING SURFACE 

IH•2 V IN 

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

NFS SUB BASE THICKNE~S VARIABLE 

TYPICAL 'SIDEHILL CUT' SECTION 
SCALE B 

1250' 

EL.890' 

HIGH LEVEL SUSITNA RIVER BRIDGE. 
SCALE C 

2 GV 200' 

1600 

1500 

FILL 1400 ~ 

"' 1300 ~ 
-1 

1200 ~ 

1100 z ., 
"' 1000 ~ 

900 

800 

1.5 lr:::: 

SIDE BORROW TRENCHES 
BACKFILLED WITH PREVIOUSLY 
EXCAVATED OVERBURDEN 

TYPICAL RAILROAD CROSS SECTION 
SCALE B 

17' 12' 
RUNNING SURFACE 

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

NFS SUB BASE THICKNESS VARIABLE 

TYPICAL 'SIDE BORROW' SECTION 
SCALE B 

SCALE 

SCALE 

SCALE 

SCALE 

0 10 20 FEET 
D 

0 200 400 FEET 
c 

0 5 10 FEET 
B 

0 100 200 FEET 
A 

~~.,;,~~~ ALASKA POWER AUTHORITY 

TYPICAL CROSS. 
HIGH LEVEL SUSITNA 

SCALE D 

SECTION 
RIVER BRIDGE 

SUSITNA HYDROELECTRIC PROJECT-GENERAL 

ACCESS PLAN 
TYPICAL DETAILS 
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···- EDGE OF WATER SURFACE 

SCALED E~~~IO~OOiiiiiii~2~000 FEET 

llll/illi32Zh>. §IDlillll@@ 
"""""~'"'""""' ALASKA POWER AUTHORITY 

SUSITNA HYDROELECTRIC PROJECT-STAGE I (WATANA) 

2-345Kv SITE LAYOUT 
TRANSMISSION LINES c:==~HrEwrF ___ T _________ j 
TO GOLD CREEK EXHIBIT F PLATE F5 
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(FOR DETAILS SEE PLATE FlO) r't. UPSTREAM COFFERDAM 

CREST DETAIL 
SCALE B 

MINIMUM OPERATING LEVEL) 
EL.I850 'l 

r-sEE OVERBURDEN I EXCAVATION DETAIL 

---L---'>~"=F====;~__:___ 

15+00 UPSTREAM 10+00 

STAGE I AXIS I 
IMAGINARY LINE (SEE NOTE 4 )--~-

~STAGE JD: AXIS -

I CSTAGEJD:CREST LEVEL 

IMAGINARY LINE(SEE NOTE4) 

1------------ LIMITS OF OVERBURDEN REMOVAL FROM FOUNDATION--------------I 

NORMAL MAXIMUM 
OPERATING LEVEL Ej;2000') 

SEE CREST DETAIL~-_ 

/ 
I 

I 
I 

2e3' I 
EL. 1925-::::..___,J:i ======t::J.... 

2.4 
I 

TOP OF SOUND ROCK 

5+00 5+00 

TYPICAL SECTION - DAM EMBANKMENT (MAXIMUM HEIGHT) 
SCALE A 

OVERBURDEN EXCAVATION DETAIL 
SCALE C 

NOTEs: 

I. INCLUDES 2' SETTLEMENT OVERBUILD. 

2. DRAINAGE AND GROUTING DETAILS SHOWN 
ON PLATE FB. 

3. ROCK RAKING WILL BE DONE WITHIN 40 FEET 
OF THE UPSTREAM SLOPE THROUGHOUT THE 
ZONES OF PERMANENT RESERVOIR 
FLUCTUATION AND FREEBOARD. 

4. IMAGINARY LINES EXTENDED FROM EDGE OF 
CREST TO LIMITS OF OVERBURDEN REMOVAL 

5. DOWNSTREAM COFFERDAM TO BE REMOVED AT 
THE END OF CONSTRUCTION 

2000 

1900 

1800 

"' r 

"' 1700 < ::; 
0 z 

ACCESS ROAD 
(FOR DETAILS SEE PLATE FlO) 

i DOWNSTREAM COFFERDAM.~ 
1600 

z 

SCALE A 

SCALE 8 

SCALE C 

2 
:-II 

BEDROCK SURFACE 

10-tOO 

0 100 200 FEET 

0~~~5~0--~I~OOFEET 

0 ~~~~2~00~--~400FEET 

.., r SEE OVERBURDEN 
EXCAVATION DETAIL ' 

EL.I495 (NOTE 5 l--::L 

"' "' .... 
J500 

1400 

1300 

15-tOO DOWNSTREAM 

~;.~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-STAGE I (WATANA) 

DAM 
TYPICAL SECTION AND DETAILS 
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g~e~;~R~~ A E .zc 5~ I r ~R:T~R~~~c~~~5TUNNEL(NOTEI) !~~~Ao~E5=----:-:~ .. ~ACCEss TUNNEL ~ 
r' 1 . -~ /f.. 1./ /~ ~~ , . FOUNDATION FOR ~~-""'~~,£"':-'1;----.:_(N_O_T_E_I:._l _____________ - 2000 § 

: '.. mo ill- ,,.. ---~ ~:TOP OF ROCK 65~~~~~~fiON CORE AND FILT':R~S ~- ~ ; g 
L,.._,_,_,rJ-1-1-!-ILI-t-1-I-J-/-t-1-f-, ~ "" .... ~ ,--ACCESS ACCESS \ ... --~~: ~~~ _,_,_,_\_,_,_,_,_,...J, z 

j' ''"'" 8 ' ' ' I TUNNEL ZONE OF . -- ll'<-~\oe,S l-"'.-'laut''':;;. __ , ---------------------------------------------1 1800 .z 1---------------------------------_:__-.f-L IE_X_T-EN_T_O_F __________ ! ___ --_..........-----;;-OU""T"'L""E::;T'""'F.""A""CI~LIT;!;I""Es"--::-, #-,:"' ,"'-. - '="' ~ DRAINAGE 8r CONSOLIDATION V 'JI>; ,-' ' II ~ 
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' DRAINAGE GALLERY '>"Fill's fil ' ' CONCRETE;---'\ ~/bV <"' GROUT CURTAIN 
1 .... , N .I. , ~ PLUG (TYP.)--''<:\.--,.-'-,,~&-L-!"'!l-f---JlA:-----------------------------------------------------------11600 

DIVERSION 1 f'• .1 \. -..., .. ,r L__ GROUTING AND 
TUNNELs , , :. I - _ -~ . ·· v' DRAINAGE GALLERY 

POWER 
TUNNELS~ 

0 ~;-Vjt -~t----~ \ / 
~~--~~~~~----------------------------------------------------~ 1400 

INVERTEL.I4;o+// '·-.... ,_,J_, '~ / /'-<---~~~~:;ET~NNEL 
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PROFILE (LOOKING UPSTREAM) 
SCALE A 

20.0' 

10.0' 

5.0' 5.0' 

10.0' 

FLOW 

UPSTREAM + S T P T S T P T S T P T S T P 
ROW - I - - -·-~-- -br 

------t-- !,_____!_. _L_L_.J:..__]__..,L_!___ P T S __ T __ .L_!__~ 
11. ROW 1 

LEGEND 
p = PRIMARY GROUT HOLE 

f""" """ 
,.-:_~~::::--, .:--(..-~~-.---. 

\\-
1o.o' I~ ~ 

r-----2-"-"'~;:::l~~f--- CONCRETE SLAB 

.....J~----,,~ /.~'---DRAINAGE CHANNEL 

\ ,o~U rr-,.. , .. """ 
2-ROW ~ 
GROUT CURTAIN I I 

DETAIL -GROUTING a DRAINAGE GALLERY 

SCALED 

GROUT HOLE SPACING 
SCALE C S = SECONDARY GROUT HOLE 

T = TERTIARY GROUT HOLE 

ACCESS ROAD 
,-SURFACE CONTROL BUILDING (PROJECTED) 

POWER INTAKE~ { '\ i __ L ___ l rEL. 2125 

""""" I'" "''\~i SF6 BUS SHAFT b I I 
1
1 r~ 

" \:' (PROJECTED) II I I II 
24' I.D. CONC. LINE TUNNEL--' •

10 
------.,1 I II II 

: i! II 

DRAIN HOLE~\ I' 'I'RANSFORMERI .I I GALLERY I 

GROUT li\ lj I .!-.-ROCK 
HOLES--... \\\ I iJ .-r1 \ 80LTS-.... 

\\I ~-~f}l I_.-..---- \ I h 'y '\~·\I lftt 
GROUTING 8r ~ I ' ..-~ , \ \ I 1 , \ _, 

~-DRAINAGE I -- !'<.::" ', ~ i // .... ,. 
~ ~GALLERY- f---.~'-~ .... ~ -- ::::. ::. 

I I 34 MODIFIED HORSESHOE CONCRETE I/ LINED TAILRACE TUNNEL 
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1600 

"' ,... 
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0 
z 
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NOTES 

I. ACCESS WOULD BE FROM THE DOWNSTREAM 
SIDE OF THE DAM. 

2. WORK THIS DRAWING WITH PLATE F6. 

0 5 10 FE'ET 
SCALE D 

0 10 20 FEET 
SCALE C 

0 100 200 FEET 
SCALE 8 

0 200 400FEET 
SCALE A 

~..,;.~ ALASKA POWER AUTHORITY 

SUSITNA HYDROELECTRIC PROJECT-STAGE I (WATANA) 
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SECTION A-A 
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SCALE A 
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7 ...-- _____ _J. ____ _ 

IOtOO 
STATIONING IN FEET 

PROFILE TUNNEL 
SCALE B 
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t OAM 
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DIVERSION TUNNEL PORTALS 

r-------------~---------------------------.-------------------------,2000 

~--------------t---------------------------~------------------------~1900 

r-------------t---------------------------~------------------------~1800 

r------------:,n~t~OO:---------------------------L-------------------------_jl200 
OJV 35+00 

0~~~10ii;i0iaaiiiii2iJOO FEET SCALE B ..._ 

0;;,~~~200~iiiiiiiiiii4i00 FEET SCALE A._ 

~;,~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-STAGE :r: (WATANA) 
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L DAM 
..--"S 

/GROUNDSU/ -- -......., 
GROUND SURFACE\ --~ -- I 

\ ~ __!----' ' --

\ 
TEMPORARY WORKING _L PLATFORM 

\ 
\L.1550~ .£-BACKFILL___.-

MAX. W.L. EL.I532 y fif" / INTAKE STRUCTURE 
~ EL.1445~ ·. (FOR DETAILS SEE PLATE Fll) 

Y;fi+. ~-.: ~ ·-----: 1--

------~ '""'"~ "'""'"' 
rOVERBURDEN .. / 

'\_BEDROCK SURFACE 

MAX. POOL 
EL 1532 

t DIVERSION DIKE ---1 
25' 

EL 1480 

EL 1550 

y 

0+00 

1.75 
::::ll 

-

L OVERBURDEN SANDS· 
AND GRAVELS 7 

TYPICAL SECTION UPSTREAM COFFERDAM 
SCALE B 

[?ROUTING AND 
DRAINAGE GALLER y 

6 
' 

------I'--

/ GROUND SURFACE 

rGROUT CURTAIN 
'-'~~ EL.1510 ~zr;rUTLET PORTAL (FOR DETAILS SEE PLATE F20) 

'LBEDROCK SURFACE 

CONCRETE PLUG v r 36' DIA. CONC. LINED 
(TO BE CONSTRUCTED 
AFTER COMMISSIONING 60' 60' 

TUNNELl EMERGENCY RELEASE 
FACILITIES) .I I 

='1!11'3111 

- 0 - ~,·::; ::-~ -1 

"'""'""'' 

15+00 20+00 

BOTTOM OF 
RIVER 

STATION IN FEET 

PROFILE- TUNNEL 2 
SCALE A 

46~6 DIA. TUNNEL I 
3 7~6 DIA. TUNNEL 2 

i 

LB•• 
--

35+00 

48'-0 DIA. TUNNEL I 
39'-0 DIA. TLJNNEL 2 

45' -0 DIA TUNNEL I 
36'- 0 DIA. TUNNEL 2 

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

~- j__/j 

4~\ l0.' -.,"" CONSTRUCTION OF DIVERSION TUNNEL 
('ROCK TO BE EXCAVATED AFTER 

un 
- Ill EL.1430 

li''E>'' 

40+00 

SCREENED GRAVEL 
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TAILRACE TUNNEL 

B 16 FEET 

100 200 FEET 

~.;:~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-STAGE J: (WATANA) 

POWER FACILITIES 
ACCESS 
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n11nJ-- _,,J rSF6 BUS(TYP.) 1 
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ROCK SUPPORT AS 1 j 
REQUIRED (TYP.l ~ ~"· 
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GROUTING 
GALLERY-oo 

--1-

I 

fl. ,~ .. ro .. ~ I 
GALLERY 

BUS 
TUNNEL 

r-f,<-r-
1 120

,_
0 

rc SECTION A-A r !--TAILRACE TUNNEL SCALE B 

r-POWERHOUSE 
.r-lf----1--VENT SHAFT 

w 

~I 
1 -C£. EL.I422 

i 
I AIBII\ 

24'1.0. PENSTOCK 

([\----+·--~. 
~---

24'1.D. PENSTOCK 

SCALE C 0~~~6§0isiiiiiiii~l20 FEET 

CONSTRUCTION r
ADIT BUS 

SHAFT----: 

'""""''""'' "--MODIFIED HORSESHOE 
ACCESS TUNNEL 
(35'W. x 29'H.) 

0~~~16eiiii!ii3i2 FEET SCALE B t: 

+ 
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CONe. PLUGS- I 
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PLAN '-. . --ACCESS SH./IFT 
SCALE C 

AUG. 1985 

I 

GALLERY 

SECTION B-B 
SCALE A 

CONC. LINED PENSTOCK 

r ACCESS TUNNEL 

-::::::::::::-~!!j.' ~~=4::., ==..._4~-.:_:'.::_:~G OUT~:, 

))7 I --~ ,{ j 

SECTION C-C 
SCALE A 

0~!!!!!!2SOiaei4lO FEET SCALE A t: 

~!:'"';,~!ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-STAGE I (WATANA) 

POWER FACILITIES 
PLAN a SECTIONS 
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NORMAL MAX. 
OPERATING W. L. EL.2000 

HEATED ICE BOOM 

5 '- 0 DIA. HOLE (TYP.) 

SHUTTER----~ 

TRASHRACK(TYP,) 

FLOW ---
MINIMUM OPERATING 
W. L. EL.I850 

EL.I795 EL.I797 

]! 
0 

0 

~ 
!:: 

~0 
0 

0 
0 

EL.2057 HIGHEST LIFT 

----r POST- TENSIONED 
ANCHORS(TYP.) 

- -;-:-:~:-:- -----~ 
I:: • "' 1 

~ .. ~-----

I ' ', 

,I>:.·,:-----
'I P• ---....... · 

:· ~ ·:,:: ---- ANCHORS (TYP.l 

.·. -----~ 
,,·A • ----

·~.· ·~ 10 __ _ 
: ~. ~-~ 

:.·:.------------HYDRAULIC HOIST 

I 

_.::-----INTAKE GATE 
12~0W x24~0H 

'------BULKHEAD GATE 
14~0Wx 32~0H 

SECTION THROUGH POWER INTAKE 

POST-TENSIONED 
ANCHOR,TYP.(ABOVE) 

INTAKE GATE ---, 

ACCESS SHAFT_T~O:____~~~--ft" 
EL.IBOO (TYP.) 

INTAKE GATE 

PLAN AT EL. 1812 

EL.I795 EL.I797 

ELEVATION 

PLAN AT EL. 2020 

I 
I 
I 
I 
I 
I 
I 

I 
I 

'l_ INTAKE NO. I 

I 
I. 
I 
I 
I 
I 
I 

INTAKE HOUSE 

EL.2020 

:.--+--!- BULKHEAD 
GUIDE(TYP.) 

SECTION A-A 

5'-0 DIA. HOLE 
(TYP.l 

EL.IBOO 

OUTLET FACILITIES 
INTAKE SRUCTURE 
(SEE PLATE F 17) 

OUTLET FACILITIES 

SCALE 

~;.,~ ALASKA POWER AUTHORITY 
SlJSITNA HYDROELECTRIC PROJECT-STAGE J: (WATANA) 

POWER INTAKE 
SECTIONS 

EXHIBIT F PLATE F24 
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L 
GALLERY 
(ABOVE} 

COUNTERWEIGHT 

0 
-' 0 
Ill 

WATER TREATMENT ROOM 

LEGEND 

60'-o 

CONTROL CABLE AREA 

HVAC ROOM 

60'-0 

E I AUXIUARY SERVICE TRANSFORMER '7.5/IOMVA 
E 2 AUXILIARY SERVICE TRANSFORMER 2 MVA (TYP.) 

25'-0 
(TYP.) 

UNIT I 

60'-o 

35'-0 
(TYP.l 

t UNIT 2 

UNIT 2 

~UNIT 3 t UNIT 4 

CRANE HOOK 

MAIN FLOOR 
PLAN AT EL.I463.0 

125'-0 

SERVICE BAY 

l 
I 

~----------~~~------~---~3~5~·-~o~--~~---------------2'~20~·-~o~----------------------~ 

t ~,.. I 
HATCH ABOVE 

, ELEVATOR 
SHAFT 

HATCH 

GENERATOR FLOOR 
PLAN AT EL.I444.0 

69'-0 

MACHINE 
SHOP AREA 

D 

0 

' i:o 
..... 

0 _, 
l!! 

0~~~~16i.aa~3~2 FEET 
SCALE c 

~..;:~ ALASKA POWER AUTHORITY 

SUSITNA HYDROELECTRIC PROJECT-STAGE I (WATANA) 

POWERHOUSE 
PLANS 

E 3 UNIT CONTROL SWITCH BOARD (TYI!) EXHIBIT F PLATE F 25 
~------------------------~~----------~~~~NGR ELECT CUBIGi~TA~~--------------------------------------------------------------------------------------------------------------------------------------------~======~~==========~====~~~==~====~r---

E 5 EXCITATION TRANSFORMER (TYP.) 
E 6 EXCITATfON CUBICLES (TYP.) 

AUG.I9B5 

E 7 480V POP (TYP.) 
E 8 STATION SERVICE SWITCHGEAR (4BOV) 
E 9 ESSENTIAL ·AC/DC SWBD 
EIO GENERATOR SURGE PROTECTION CUBICAL 
E II GENERATOR NEUTRAL. CUBICLE' 
E12 GENERA'l;OR CIRCUIT BREAKERS 
E; 13 15 KV ISOLATED PRASE BUS 
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HATCH 
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VALVE GALLERY 
PLAN AT ELEV. 1422.0 

UNIT 4 

40'-0 25'-0 

,----1-BUTTERFLY 
VALVE TYP. 

UNIT I 

~-- -PRESSURE TANK 
TYP. 

-HATCH ABOVE(TYP.) 

- ELEVATOR SHAFT 

MACHINE 

69'-0 

60'-0 44'-o 

UNIT 4 

C.W. INTAKE STRAINER (TYP.) 

I ELEVATOR PIT 
c.w. PUMP(TYP.) I 

76'-0 
IO'x7' DRAINAGE UNNEL 

0 

~ 

DEWATERING 
SUMP 
DRAINAGE 
SUMP 

TOOLS S 

===F============ST=O=R~A~G=E~~====~----~E~L~·~I4~6~3~MAIN FLPQR 

SECTION THROUGH UPSTREAM GALLERIES 

I 
I 

----------' EL.I379 

a0~~:316iiiiliiiiiiiiiii3~2 FEET 
SCALE A c: 

~..;:,.,~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-STAGE J: (WATANA) 

POWERHOUSE 
PLANS AND SECTION 

EXHIBIT F 
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ELI497 

EL. 1463 
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EL.I44 
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J EL.I433 

Ebl422 

EL.I397 

J 3 

AUG.I985. 

DEWATERING SUMP~ 

EL.I378 

MONORAIL 
HOIST 
CIRCUIT 
BREAKER 
GALLERY 

CABLE 
GALLERY 

''"""" 

UNIT I UNIT 2 

~ 
I 

t POWERHOUSE 

r----11---205 TON 
POWERHOUSE 
CRANE (2) 

PIPING AND 
VENTILATION 
GALLERY 

DISTRIBUTOR 

SECTION A-A (SECTION THRU CENTERLINE OF UNIT) 

UNIT 3 UNIT 4 

LONGITUDINAL SECTION (THRU CENTERLINE OF UNITS,UNITS" NOT SHOWN) 

32'-6 

EL.I515 

EL 1433 TURBINE 

EL.I422 

EL.I411 

EL. 1397 DRAINAGE GALLERY 
,~-DRAINAGE TUNNEL 

UNDER SERVICE BAY 

- DRAFT TUBE 
DRAIN 

SECTION B-B (SECTION THRU BUS TUNNEL) 

EL.I515 

ELI497 

EL.I463 

EL.I515 

EL.I497 

t POWERHOUSE 

,j, UNITS 
78 0 t 

SECTION C-C 
SECTION THRU SERVICE BAY 

0~~~16imaia132 FEET SCALE c 

~;~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-STAGE :r (WATANA) 

POWERHOUSE 
SECTIONS 
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DRAINAGE PUMPS 
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c 
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I 9'-0I.D. I 
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SPARE TRANSFORMER 

B2'-o 

74'-o 

SF 6 BUS 
SHAFT (BEYOND) 

OIL SUMP 
COLLECTOR 
PIPE . 

SECTION A-A 
SCALE B 

MONORAIL BEAM 

SF6 BUS 
(TYP) 

40'-o 

8 
01 

SFG 
GIS 

1201-0 

ISOLATED PHASE 
BUS 

SF6 BUS 
SHAFT ABOVE 

40'-0 

0 

8 
SF6 
GIS 

5'-C RAILS 

33\.0 106'-0 

~ EL. 1507 

,----------1-----------:~m?~~~~~--~-----OILROOM 

PLAN 
SCALE A 

AIR DUCT 

114'-0 

~ 

1. 1s'-o 

SECTION B-B 
THROUGH BUS GALLERY 

SCALE B 

SECTION 0-0 
THROUGH SUMP 

SCALE A 

ISOLATED PHASE 
BUS 

STAIRS 

CABLE 
TRAY 

"---1----- OIL STORAGE 

:1 
0 _, 
m 

TANKS 

SECTION C-C 
THROUGH BUS SHAFT 

SCALE C 

TO MAIN ACCESS SHAFT 

INSPECTION 
HOIST 

SFG BUS 

SCALE C 

SCALE B 

SCALE A 

0 4 

0 B 

0 16 

GROUTING a DRAINAGE 
GALLERY 
ACCESS TUNNEL 

B FEET 

16 FEET 

32 FEET 

TRANSFORMER GALLERY 
PLAN a SECTIONS 
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r--SURGE CHAMBER 

AUG.I985 

1500 

1400 

1300 

~I 
n...-: 

I 
~ 

I'- 0" MINIMUM 
CONC. LINING 

SECTION B-B 

LTAILRACE 
TUNNEL 

CONCRETE LINED TAILRACE TUNNEL 
SCALE C 

ACCESS TUNNEL 

"'''"" 

UJ 

~ 
£D 
<( 
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ffi _, _, 
<( 

"' 

B .. 

A''""'"'' 
B .. 

4' 

~ 
~ 

MAIN 
ACCESS TUNNEL 
OVER TAILRACE 
TUNNEL 

r!l 

FLOW 

PROFILE 
SCALE A 

~ 
~ 

\_ 
'71,~ 

r'J'AILRACE PORTAL 

TAILRACE TUNNEL_,_ 
TUNNEL 

"'""'' \ JO::t:r-EL. 1415 

<--EL.I391 

I'(TYP.l 

1---EL. 1405 
---T-------------------., 

1--EL. 1495 (FLOOR ABOVE) 

OUTLINE OF GALLERY 
(ABOVE) 

248 1 

SURGE CHAMBER 

~ \. 

2300 

2200 

2100 

2000 

1900 rn 

' rn 
iS -; 

1800 g 
2 ..., 
rn 

1700 !:l 

1600 

1500 

I 400 

I 300 

SURGE 
CHAMBER 
CRANE 

DRAFT TUBE 
GATE GUIDE 

DRAFT TUBE 
GATE' GAI-!RY 

SURGE CHAMBER --H+-+--- NORMAL 

0 
SCALE C 

0 
SCALE 8 

0 
SCALE A 

T.W. EL.I455 
~.,.~--

~~~~:~E'----1-.0-1 
STOPLOG GUIDE 

SECTION A-A 
SCALE 8 

8 16 FEET 

16 32 FEET 

100 200 FEET 

TAILRAC 
TUNNEL 

~~;,~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-STAGE I (WATANA) 

SURGE CHAMBER AND TAILRACE 
SECTIONS 
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TO UNDERGROUND GALLERY AND SWITCHYARD (PLATE F31) 

CONTROL BUILDING 
AT SURFACE 

34.5KV 
CABLE 

345KV G.I.B. 

r · '-'""-''-' TRANSFORMER 
3 X 150 MVA, 15-345/-13 KV:!: 5% 
FOW,55"C 

~t / 
t AUXILIARY TRANSFORMER 

/::; NO.I (SURFACE FACILITIES) 
7. 5/10 MVA,I5-34.5KV 

-::-

ISOLATED PtjASE BUS 

GENERATOR 
CIRCUIT BREAKER 

EXCITATION 
TRANSFORMER 

GROUNDING { n 
TRANSFORMER ~~ 

-::-

SURGE 
PROTECTION 

~o-,.....--tlll 

POTfNTIAL TRANSFORMERS 

GENERATOR: 223 MVA, 0.9 PF 
15 KV, 31jl , 60 HZ. eo•c, 257 RPM 

STATION SERVICE 
TRANSFORMER NO.I 

.......... __ ...;... ____ 2_o_o_:~r:"~'" 

EXCITATION 3 '------a=::D--8 
TRANSFORMER 3 r 

-::-

..::. 

DIESEL GENERATOR 
500 KW, 0,8 PF 
480 V, 3$,6 0 HZ. 

STATION SERVICE 
TRANSFORMER N0.2 
2000KVA, 15000·480V 

345KV G.I.B. 

CONTROL BUILDING 
AT s·uRFACE 

34.5 KV 
CABLE 

"BLACK START" 
BUS 

t~----~~--~--"~------~~ t.6 

-::-

480 V MAIN AUXILIARY SWITCHGEAR 

1[ 
-::-

NOTES 
I. GENERATORS G2,G3,G4, EQUIPPED 

EXACTLY AS GENERATOR Gl, 

2. SYM SOLS SHOWN ON F31 

'----!II 
AUXILIARY TRANSFORMER NO.2 
(SURFACE FACILITIES) 
7. 5/10 MVA, 15-34.5 KV 

~~;,~~~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-STAGE I (WATANA) 

POWERHOUSE 
SINGLE LINE DIAGRAM 
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UNITS I a 2 

TO G~LD CREEK 

/ 

if. SFs TO AIR ENTRANCE BUSHING 

II~~ 

II~-

345 KV BUS Bl 

IJ~-\ 
._.. ___ ___.l/ 

II~-

T 

If I-.........: 

345 KV BUS B2 

UNITS 3 S4 

( PLATE F30 l 

mn 
-D-

-----

-()

$ 

y 

-3E-

--1(-

--o o--111-

LEGEND 

A C GENERATOR, 3 PHASE, 60HZ, 
WYE CONNECTED 

TRANSFORMER 

AUTO TRANSFORMER 

CIRCUIT BREAKER 

DRAWOUT CIRCUIT BREAKER 

LOW VOLTAGE AIR 
CIRCUIT BREAKER 

LINK IN ISOLATED 
PHASE BUS 

DISCONNECT SWITCH 

GROUND CONN,ECTION 

RESISTOR,/ ADJUSTABLE 

RESISTANCE TEMPERATURE 
DETECl OR 

PROTECTIVE RELAY DEVICE 

CURRENT lRANSFORMER 

TRANSFORMER CONNECTION 
3 PHASE,3 WIRE, DELTA 

TRANSFORMER CONNECT ION 
3 PHASE, 3 WIRE, WYE 

REACTOR,/ ADJUSTABLE 

VOLTAGE TRANSFORMER 

CAPAC I TOR 

BUSHING CURRENT TRANSFORMER 

LIGHTNING ARRESTOR 

COUPLING CAPACITOR 
VOLTAGE TRANSFORMER 

RECTIFIER 

G.I.S. GAS-INSULATED SWITCHGEAR 

G.I.B. GAS-INSULATED BUS 

~~;,~ I ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-STAGE I (WATANA) 

345 kV UNDERGROUND SWITCHYARD 
SINGLE LINE DIAGRAM 

EXHIBIT F I PLATE F 31 
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I I 

(;,r.;:.;:{}\:] CAMP/VIllAGE 

I V/1/W/J BORROW AREAS 
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Scale 1 0 1 Mile 
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-TO MAIN 
ACCESS 
ROAD 
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AUG.I9B5 

LEGEND 
CD BASEBALL 

® SOFTBALL 

@SECURITY 

0 HOSPITAL 

® FIRE a OIL SPILL 

® CAMP "MANAGER's OFFICE 

{.!) SOILS LAB 

® PARKING AREAS 

® ADMINISTRATION OFFICES 

@) STORE 

@ BUS SHELTERS 

@ DORMITORIES 

@LAUNDRY 

@ COMMUNICATIONS CTR. 

@)BANK 

@ RECREATION HALL 

@ KITCHEN a DINING 

@) FOOD SERVICE WAREHOUSE 

@) WAREHOUSE 

@GYMNASIUM 

® SWIMMING POOL 

@ MAINTENANCE GARAGE 

@ PUMP HOUSE (WATER) 

@ HOCKEY RINK 

@ BACHELOR DORMS MGMT. TYPE A 

@ BACHELOR DORMS MGMT. TYPE B 

@ 10' PERMAWALK 

@ 16' PERMAWALK 

•@ MANAGER'S GUEST HOUSE 

@ OWNER'S GUEST HOUSE 

@) CONTRACTOR'S GUEST HOUSE 

@ STAFF CLUBHOUSE 

@ GENERATING STATION 

~ RELOCATED CAMP HOUSING(I60SPACES) 

@ FOOTBALL FIELD 

@ FUEL STORAGE TANK 

@ WATER RESERVOIR 

@ UTILIDOR 

@) HELIPAD 

l'!QI.§. 
I. OUTFALL LINE LOCATION ANO ORIENTATION 

WOULD BE SITUATED DOWNSLOPE AND 
DEPEND UPON TOPOGRAPHY 

SCALE 
0~~~2~0ii0iiiiiiiiiiiiiil400 FEET 

~;,~~!ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-STAGE J: (WATANA) 

CONSTRUCTION CAMP 
GENERAL PLAN 

~I-IIRIT I=' I 1)1 ATe:' F 36 
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LEGEND 
l]]ll2] PERMANENT NON- RESIDENTIAL BLDG. 

~ PERMANENT ROAD 

m PERMANENT MULTIFAMILY DWELLINGS 

72 UNITS FURNISHED BY YEAR 1992 
16 UNITS . 2001 

IT] PERMANENT SINGLE FAMILY DWELLINGS 

21 UNITS FURNISHED BY YEAR 1992 

6 UNITS . 2001 

0 PERMANENT HOSPITAL 

EB TEMPORARY HOUSING/UTILITIES 
FURNISHED BY OWNER 

16 EA. -4 BEDROOMS UNITS 28'x 50' 
16 EA.- 2 24' X 50' 
16 EA.- 3 

72EA.- 2 14' X 60' 
200EA.-3 " 14' X 60' 

E:J:::J TEMPORARY LOTS/ UTILITIES FURNISHED 
BY OWNER 

240 EA.- LOT SPACES 

b3 PARKING AREAS 

CD MANAGER'S OFFICES 

® GENERATING STATION 

® FIRE STATION 

@ GAS STATION 

® SCHOOL 

® SWIMMING POOL 

G) GYMNASIUM 

@ STORE 

® RECREATION CENTER 

@ SEWAGE COLLECTION PUMP STATION 

@ WATER PUMP STATION 

@ UTILIDOR 

@ SEWAGE TREATMENT PLANT 

(@) WATER TREATMENT PLANT 

@ FUEL STORAGE TANK (50, 000 g ) 

SCALE O~~~l!OO~iiiiiiiiiiiiii4:/00 FEET 

~~":.;'.~~~~ ALASKA POWER AUTHORITY 

SUSITNA HYDROELECTRIC PROJECT-STAGE J: (WATANA) 

VILLAGE AND TOWN 
GENERAL PLAN 

EXHIBIT F 
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~ 

224.0' 

MODULE 

MODULE 

TYPICAL DORM TWO MAN SLEEPING ROOMS (2.STORY, 8 MODULES PER STORY) 
SCALE: B 

KITCHEN 

DETAIL I 
TYPICAL DORMITORY MODULE 

SCALE: C 

50.0' 

BATH 

BEDROOM 
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TYPICAL WOOD FRAME MODULAR HOUSE 

0 

~ 

AUG.I985 

FOUR BEDROOM FAMILY UNIT 

STORAGE 

SCALE: C 

80.0' 

SOILS AND CONCRETE 
LABORATORY 

TYPICAL STEEL FRAME BUILDING 
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~;~~~ ALASKA POWER AUTHORITY 

SUSITNA HYDROELECTRIC PROJECT-STAGE III (WATANA) 
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SINGLE LINE DIAGRAM 
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DRAWDUT CIRCUIT BREAKER 
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CIRCUIT BREAKER 
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DISCONNECT SWITCH 

GROUND ~.ONNECTION 

RES IS' 1,/ ADJUSTABLE 

RESISTANCE' TEMPERATURE 
DETECTOR 
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CURRENT TRANSFORMER 

TRANSFORMER CONNECTION 
3 PHASE, 3 WIRE, DELTA 

TRANSFORMER CONNECTION 
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REACTOR,/ ADJUSTABLE 

VOLTAGE TRANSFORMER 
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BUSHING CURRENT TRANSFORMER 
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SINGLE LINE DIAGRAM 
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LEGEND 
(i) BASEBALL 

® SOFTBALL 

® SECURITY 

G) HOSPITAL 

0 FIRE a OIL SPILL 

® CAMP MANAGER'S OFfiCE 

0 SOILS LAB 

® PARKING AREAS 

® ADMINISTRATION OFFICES 

@ STORE 

® BUS SHELTERS 

@ DORMITORIES 

@ LAUNDRY 

@ COMMUNICATIONS CTR. 

@)BANK 

@ RECREATION HALL 
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@ FOOD SERVICE WAREHOUSE 

@ WAREHOUSE 

@ GYMNASIUM 

® SWIMMING POOL 

@ MAINTENANCE GARAGE 
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@ BACHELOR DORMS MGMT. TYPE B 
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NOTE 

1. OUTFALL LINE. LOCATION AND ORIENTATION 
WOULD BE SITUATED DOWNSLOPE AND 
DEPEND UPO,N TOPOGRAPHY 

2. FACILITY CONSTRUCTED DURING STAGE I 

SCALE 
0~~~20~0~-4~00 FEET 

SUSITNA HYDROELECTRIC PROJECT-STAGE Jli (WATANA) 

CONSTRUCTION CAMP 
GENERAL PLAN 

EXHIBIT F I PLATE F95 
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WILLOW 

19 MILES 

LU2 

UNIVERSITY 
(ANCHORAGE) 

79 'MILES 

250 MVA 
345/115-13.8 KV 

ANCHORAGE MUNICIPAL 
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L2 

4 X223 MVA UNITS 

NOTE: 
ALL WORK SHOWN IS FOR STAGE I EXCEPT THOSE 
MARKED WITH AN ASTERISK "*" WHICH IS THE 
EXISTING WILLOW-HEALY INTERTIE. 

STAGE 1 ( 1996) 

~;~ ALASKA POWER AUTHORITY 

SUSITNA HYDROELECTRIC PROJECT-TRANSMISSION SYSTEM 

STAGE I - RAILBELT 345 KV 
SINGLE LINE DIAGRAM 
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NOTE: 
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345/138- STATIC VAR 
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~..;,~ ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT-TRANSMISSION SYSTEM 

STAGE ][- RAILBELT 345 KV 
SINGLE LINE DIAGRAM 
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STAGE 2 ( 2002) 
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4 STAGE I UNITS CAPACITY INCREASED) 
2 ADDITIONAL UNITS IN STAGE lii. 

NOTE; 
STAGE 3 WORK IS SHOWN IN DARK. SOLID LINES, 
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'.VALLEY 

r 
ELECTRIC 
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~.;:~ ALASKA POWER AUTHORITY 

SUSITNA HYDROELECTRIC PROJECT-TRANSMISSION SYSTEM 

STAGE m- RAILBELT 345 KV 
SINGLE LINE DIAGRAM 

EXHIBIT F 

STAGE 3 ( 2010) 
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SHOWN IS THE ULTIMATE DEVELOPMENT OF THE 
SUBSTATION. FOR STAGING DEVELOPMENT, REFER 
TO PLATES F96, F97, AND F98, RAILBELT 345 KV 
SINGLE LINE DIAGRAM. 
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NOTES: 

I. 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 LINE 
OF LINES R.O.W. (FT) LINES (fT) TO EDGE OF R.O.W. (FT) 

190 95 

2 295 105± 95 

3 400 105± 95 

4 505 105± 95 

NOTE: 

ESTIMATED GROUND RESISTIVITY FOR DESIGN IS 50 OHMS. 

345 KV SYSTEM 
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