4

&

v

: A8 e
£ i =
‘ \: ¥
W

i
" AUTHORI

a,;. &
) > 3“;"“
¥ » ¥
o Py , o

& S | 4%

- N’i TR
¢ LR e &
DTN
;;ﬂ t
A -

L

b ‘ 1‘ B

% *
W A Ay
4 s 1 : %

1

@ D
Ly OR™

2'*&‘“‘
e
&

b

= W s 1t

otk et
¥ : ‘t;«q‘

VOLUME Sa - !

PLATES 't .

_ FINAL DRAFT:. {

r' “i® o
% . T i
3 A VMMM
t’.-.. '&m i
? . {?‘ > NV« » % "

® T

5 j“*g““f
A& 4
3 ”&. “ ”
L o »




Prepared by:

SUSITNA HYDROELECTRIC PROJECT

FEASIBILITY REPORT

ALASKA POWER AUTHORITY

VOLUME 3
PLATES
FINAL DRAFT




PLATE NO.

NS0 ~N0ns s ~

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT
PLATE INDEX

WATANA

TITLE

RAILBELT AREA

RESERVOIR PLAN

SITE LAYOUT

GENERAL ARRANGEMENT

HYDROLOGICAL DATA - SHEET |

HYDROLOGICAL DATA — SHEET 2

SIMUL ATED RESERVOIR OPERATION

MAIN DAM — PLAN

MAIN DAM - SECTIONS

MAIN DAM — GROUTING & DRAINAGE
DIVERSION — GENERAL ARRANGEMENT
DIVERSION — SECTIONS

DIVERSION — 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 SPILLWAY

EMERGENCY RELEASE - SECTIONS
DOWNSTREAM PORTALS ~PLAN & SECTIONS
POWER FACILITIES — GENERAL ARRANGEMENT
POWER FACILITIES — ACCESS

POWER FACILITIES — PLAN & SECTIONS
POWER INTAKE - SECTIONS

POWERHOUSE — PLANS

POWERHOUSE — SECTIONS

TRANSFORMER GALLERY - PLAN & SECTIONS
SURGE CHAMBER & TAILRACE — SECTIONS
ELECTRICAL LEGEND

POWERHOUSE ~ SINGLE LINE DIAGRAM
SWITCHYARD — SINGLE LINE DIAGRAM

BLOCK SCHEMATIC COMPUTER AIDED CONTROL SYSTEM
ACCESS PLAN - RECOMMENDED ROUTE
GENERAL LAYOUT - SITE FACILITIES

MAIN CONSTRUCTION CAMP SITE

VILLAGE AND TOWN SITE

WATANA & DEVIL CANYON - CONSTRUCTION CAMP DETAILS

40
41

42
43
44
45
46
47
48
49
50
51

52
53
54
56
56
57
58
59
60
6l

62
63
64
65
66
67
68
69
70
7i

T2
73
74

PLATE NO.

75
76

PLATE NO.

NO

DEVIL CANYON

TITLE

RESERVOIR PLAN

SITE LAYOUT

GENERAL ARRANGEMENT

HYDROLOGICAL DATA - SHEET |
HYDROLOGICAL DATA — SHEET 2
SIMULATED RESERVOIR OPERATION

DAMS —~ PLAN 8 PROFILE

MAIN DAM - GEOMETRY

MAIN DAM - CROWN SECTION

MAIN DAM ~ SECTIONS

MAIN DAM - THRUST BLOCKS

MAIN DAM - GROUTING & DRAINAGE

MAIN DAM - QUTLET FACILITIES

SADDLE DAM - SECTIONS

DIVERSION — GENERAL ARRANGEMENT
DIVERSION - 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 FACILITIES - ACCESS

POWER .ACILITIES ~ PLAN & SECTIONS
POWER INTAKE - SECTIONS

POWERHOUSE — PLANS

POWERHOUSE -~ SECTIONS

TRANSFORMER GALLERY — PLAN & SECTIONS
SURGE CHAMBER & TAILRACE — SECTIONS
TAILRACE PORTAL - PLAN & SECTIONS
POWERHOUSE -~ SINGLE LINE DIAGRAM
SWITCHYARD ~ SINGLE LINE DIAGRAM
GENERAL LAYOUT - SITE FACILITIES

MAIN CONSTRUCTION CAMP SITE
TEMPORARY VILLAGE

CONSTRUCTION SCHEDULES
TITLE

WATANA -~ CONSTRUCTION SCHEDULE
DEVIL CANYON — CONSTRUCTION SCHEDULE




= = S
TR s s 2
_f / . % 2 b 3 g B 2
/ 5 ' |
70°N
R .
YUKU_'_‘/\.../_/ TN
650N
K A
66°N
JAIRBANKS
o
62°N
@ \
: ANCHORAGE
O 2] / : e
i DEVIL CANYON 2 GULF Olf' ALASKA
A L ~ 5
DR -en - /
DENALI /
STATE
¥
&,
N KEY MAP
RIVER
/‘ ER L
$
R
4
\ LEGEND

—@)— PRIMARY PAVED UNDIVIDED HIGHWAY
—————— SECONDARY PAVED UNDIVIDED HIGHWAY
------ SECONDARY GRAVEL HiGHWAY

~+—+———— RAILROAD
s RIVER
A
00
(¢)
60°N 20 40 MILES
HOMER

150° W —

145° W

SCALE

ALASKA POWER AUTHORITY

g

SUSITNA HYDROELECTRIC PROJECT

RAILBELT AREA

PLATE
HYonrinsmee MARCH 1982

ACRES AMERICAN INCORPORATED




"l DEVIL CANYON RESERVOIR- |
) T~~~ [GOLD CREEK
% \Xﬂ
- = -
J

LOCATION MAP

LEGEND

= n s = =m——NORMAL MAXIMUM
OPERATING LEVEL
EL.2i85'

CONTOURS ARE IN
FEET ABOVE MSL

=300

MaTcH Ling

MAT

MATCH LINE

7
goo\w

pava
4“\\ ( : __.‘,__,-.--/"-
R st e
i e S Y FLOW B s oo
F TN /\———\( /i’\/ WATANA DAM

| 2 MILES

0
SCALE : ]

Aﬂﬂ[ﬂ ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT
WATANA

RESERVOIR
PLAN

PLATE
%ﬂv‘ e MARCH 1982 2
—

ACRES AMERICAN INCORPORATED




e

Vo . ~
WATANA }Fgrej%ggk Fsm%“;;i k N | /r) “\E;:Lo CREEK

s
| \ | | z ! | 2\ ot &
g a 8 g 8 8 8 g 8 g o /N ' 7
1 3 3 o g Qi g : g g LOCATION _MAP — S
| ‘ | ——
§ e 4 2 2l g g | £ i e SCALE
wl wil w w [} m! ud w} Lk s
1 | ‘* i : ‘
. i !
] PN } | | | | ® F{/__ﬁzgoo I
I / \.\N_\ L ‘ib / i - T/
\_\_‘W__}/‘ H . ) .
; - i { / i.-——//J\/—‘ ‘1 A
N 3224000 i i ; '
| H ™S
: i - xi;"‘;///
i S
: Nonmt.omxmuea-: o A . N T | ‘ ' 1600
N 3208 ‘ : RESERVOIR LEVEL| "\ 5;: . | p
W_;Wm ‘/*/s(‘" TREAM = 0= | &
i i - . N ) s Ry
/. 2 ‘66%N$TREAM"PORTAL‘“‘“%<T/ S
t il e M’Lﬁ AREA-E
A _ R = A FILTER 8 AGGREGATE
N A \\ ; Y a— e s | . A. SOURCE
N 3,228,000 et S SR o bl ol DI\ oA . e T N , ‘ -
‘ @@Wﬂ\/% (el \ oS ™ N ; ~ WA o
W DIVERSION<Z e PR AN | ~—— | Nibob 2l ; ‘52(39,4:

7 . ! / . g i - : / { ., £ —
™
o~

N 3,230,000
: : ) | ; _— ) y , 7 2 / {
; 7 ST 220 RN A / / .
/ Sy ’ ~ L‘FUSG?PLUG\/ 2 i + / { i {7/ . /
T S FREEBOARD™, NN -
L S # DIKE | EMERGENCY
S y P spiLlway -/ L RN
N 3,232,000 A O 2007 TGS
4 ; ‘
f !i." i Ry AN
mem )
i ¥ ! . ; R,
_N3234,000 /‘L\fw e .
Ll ‘
H f’ %
RE ‘ ?
IMPERVIOUS 748
i MATERIAL |
@ ) 4 ! SOURCE /
N 3,236,000 ‘ : P A
)i { s I e v
\ e}‘;gb / ( /b / I | :./ PERMANENT 0 000 2000 FEET
2 V) S 1 -7 - - Uli , TOWN SCALE
‘ | | 8 o Je
g\ =7 CONSTRUGTION | i [ A NG A S:'V\
/_/ 7y B CAMP ‘ l TSy A
SN L=
/ P ]

{
|

/ z (7 ‘ : z

{’{[ ’5 [;/” m\&;’ \h\jﬁ\\«x Vs M/f — E\l 21

Aﬂﬂ[s F ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT

WATANA
SITE LAYOUT

‘ PLATE
%W MARCH 1982 3

ACRES AMERICAN INCORPORATED




E 746,000

\f 742,000
@ 7]
% \%

\

E 741,000

N 3,226,000

- DOWNSTREAM
COFFERDAM

Ve— - ___/

0l
il

P
V _Bg-

N 3,227,000

CREST EL.1545

Y,

. B DIVERSION TUNNEL.
i PORTAL
DIVERSION TUNNEL
© AcEESS Ton AND TAILRACE FORTAL
EMERGENCY | TALRACE PORTAL

e

DIVERSION R
TUNNELS 2\{, -

TN -

e T ” H

e

-

i
|

FACILITIES |

/=5

o

—
- -
-

i
o~

7 FACILITIES
-<Le?. TUNNEL ]
T

"
e

7 N —— -
OUTLET\::“)_ZA‘\

S

N 3.228.000/

" UPSTREAM
/ COFFERDAM

%

INTAKE =

APPROACH
CHANNEL

2o°

g

NORMAL MAXIMUM
et OPERATING LEVEL
" EL2iBS

MAIN

SPILLWAY

SURG
CHAMBER
PARKH

/

|

TRANSFORMER
GALLERY

SWITCHYARD

™~ 2-3
Y

NE_TO DEVIL. CANYON

4% KV TRANSMISSION

N 3,230,000

2,

SPIL LWAY

o 2200\

EMERGENCY

i

AREA ®
POWERHOUSE N ~ 2,
"'Z‘QCONTROL BUILDING \/\ \ 3y
DIESEL GENERATOR \
\J

200 400 FEET

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

WATANA
GENERAL ARRANGEMENT
PLATE
e MARCH 1982 | 4
" ACRES AMERICAN INCORPORATED | .




ELEVATION (FEET)

2600

2500

2400

2300

2200

2100

2000

1900

1800

1700

1600

1500

1400

SURFACE AREA (ACRES X 10%)

& 5 4 3 2 O
r
N\,
v
VOLU“E‘\/ /‘SURF ACE AREA
/ , \
!
|
[+ 2 4 [ 8 0 12 iq

VOLUME (ACRE FEET x I0%)

RESERVOIR VOLUME AND SURFACE AREA

ELEVATION (FEET)

1480

1475

1470

1465

1460

1455

1450

|
I
l {
|
W
/ / |
i
-/
! / i
/ o
| / |
i !
| / |
] |
‘ H
- | :
/ ]
!
/ L
/ ! | o
! 1 ]
| {
| IR S
/ | x
7 | | i
/ |
i i
i
y
NOT DEFINED i |
o 20 a0 60 80 100 20 140

DISCHARGE (CFS x 10%)

TAILWATER RATING

160

DISCHARGE (1000 CFS)

50

135

120

108

90

%5

80

45

S G A |

/

SPRING

|
|
j /AN@.LL

SUMMER

///i

.84

VA
/ et /

PSRN WU

1.00%

2 5

RETURN PERIOD (YEARS)

INFLOW FLOOD FREQUENCY

0 20 50 100 1000 10,000

ACAES

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

WATANA
HYDRLOGICAL DATA
SHEET |
PLATE
J st MARCH 1982 | &
[~ ACRES AMERICAH INCORPORATED |




RESERVOIR ELEVATION (FT)

90

80

70

80

50

40

FLOW {1000 CFS}

30

20

2202

2200

2198

2196

2194

2192

2190

2188

2186

2184

—INFLOW |

¥Powsanouss AND i

QUTLET FACILITIES,

AT FULL CAPACITY

OQUTLET FACILITIES OPERM'NG ! .
(MATCHING INFLOW) L ; |

lLe] 18 20 25 30 35
TIME (DAYS)

1:50 YEAR FLOOD
(SUMMER )

i f !

SOUTLET FACILITIES —
AT FULL CAPACITY

\'POWERHQUSE ANO QUTLET FACILITIES
Olf’EFh!fTINGl (MATCHIFG INFLO\:?)

1o 15 20 25 30 35
TIME (DAYS)

1:50 YEAR FLOOD
{ SUMMER )

RESERVOIR ELEVATION {FT)

80

160

140

120

160

8O

FLOW (1QQ0 CFS)

60

A0

20

2202

2200

z2ise

2198

zi94

2182

2180

2iBB

2186

2i84

LT D
H—OUTFLOW

i

i

1

......... J* QOPERATING

Hpowsﬂwouse AND ,
A LOUTLET FACILITIES AT |
; TFULL CAPACITY |
/! “-POWERHOUSE AND
/ OUTLET FACILITIES OPERATING
(MATCHING INFLOW) |

O 5 0 5 20 25
TIME (DAYS)

110,000 YEAR FLOOD

by © L INFLOW EXCEEDING

AN QUTFLOW CAPACITY
\-MAIN SPILLWAY OPERATING
7 (MA"T'CHING INFLOW L

"~ OUTLET FACILITIES AT
FULL CAPACITY

POWERHOUSE AND OUTLET FACILITIH
L

ES OPERATING
(MATCHING INFLOW}

L i

{

e
~ 1AX. WSEL 2192.9l

o 5 10 s 20 25

TIME (DAYS)
1:10,000 YEAR FLOOD

30

35

RESERVOIR ELEVATION (FT)

30— l «] e  — — —_
320 : & - . —
ST R | |
o ' : |
280 i / [ b OUTRLOW e
:: :
i "I H :
INFLOW - | | ‘ i
240 b . - ! . —
f : f
w ! i ‘
o
© 200 b . . .y
S EMERGENCY
& .} OPERATING
=4 I l
Z 60 - i | ! - .
& ‘ | i
/ !
E ; l i
20 — ! - e e - -1
i j
]
i ; ! i
f ' |
80 i e - — +— e
t
! | j
E AMAIN SPILLWAY !
40 = i/ OPERATING N P =
. I
- POWERHOUSE AND OUTLET i :
FACILITIES AT FULL CAPACITY : :
=ee=xZ_t*—  OUTLET FACILITIES OPERATING |
o) 1 A i L i
o 5 10 15 20 25 20 35
TIME (DAYS)
PROBABLE MAXIMUM FLOOD
2202 . 1 , :
2200 | : ‘ U
~——EMERGENGY SPILLWAY
OPERATING
2198 |- . - — —
2196 | — —
}
i §
2194 . - v — -
4
i
H
v }
2192 T e S
\ | | 3
N . 1
§ i
H 1
; '
2190 \ C L — e
MAIN SPILLWAY,OUTLET FACILITIES
& POWERHOUSE OPERATING
2188 1 R P — - —
i |
2186 ‘ - PO - -
I\-QUTLET FACILITIES | |
ATFULL CAPACITY ) |
2184 L L L !
o 5 10 15 20 25 30 35
TIME {DAYS)
PROBABLE MAXIMUM FLOOD

ALASKA POWER AUTHORITY

SUSITNA HYDROELEGCTRIC PROJECT

ACRES AMERICAN INCORPORATED

WATANA
HYDROLOGICAL DATA
SHEET 2
g PLATE
pL A MARCH 1982




40,000

INFLOW {CFS)

20,000 ﬁ 7Tl LL[ nLH
|

i

1 1 -t
i i [N t

|
‘ [
NN

] :
NINIuINENEEN

b f
%«ﬁﬁﬂﬁﬁﬂﬂﬁ

b T LJLJM’MM 2

2 i ]

LR [ N O N NS L

1950 1954 1982 1953 954 1985 1956 1957 1958 1959

20,000

1964 1965 1966 967
YEAR

WATANA
INFLOW-~CFS

973 1974 1975 1976 8r7 1978 1979 1980 1981

ﬂx 1 ﬁ] rﬂ1 ﬂx P’l F 5 I‘ JvLI lﬂﬁ n1

OUTFLOW (CFS}
prme—s ]

ANV APAUAVIVAAVAV

P

l ;

é
I

el

A
AU

i i !
L { '

1950 1951 1952 1953 1954 1855 1956 1957 958 1959

1964 1965 1966 1967
YEAR

WATANA
TOTAL OUTFLOW-CFS

1973 1874 197% 1976 1977 1378 1978 1980 198

Pffﬁw4w

; i | i | | |

1964 1963 1966 1967
YEAR

WATANA
RESERVOIR ELEVATION-FT

1973 1974 1875 1976 18T7T 1378 1979 1980 1981

AR
PO S T T W B B
A i A

|

IR
i i ! i | i

2,200 « ,
A
T My T rJ HEEIEE
z [ H{Hﬁ ‘ ] ,
z  zo0 N e N
= | :
5 | | |
i
b P
1l H
2,000 | i | ] g
1950 1951 19562 1953 1954 1955 1956 1957 958 1959
800
T
2 . 11
- &0 T
Y ! _rF'Ls 11 [u
W
] v v
t
1950 1958 1952 953 1954 1958 1956 1957 958 1959
NOTES:

I, ALL YEARS ARE WATER YEARS: OCTOBER THROUGH SEPTEMSBER.

1364 1965 1966 1967
YEAR

WATANA
ENERGY~-GWH/MONTH

1873 1874 1875 1976 19?77 878 1879 1980 981

Anms ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

WATANA
SIMULATED RESERVOIR OPERATION
PLATE
//WW MARCH 1982 7
ACRES AuER!CAN INCDRPORATEO




——E 747,000

N 3,225,000

E 746,000

- GALLERY ACCESS
=“{— TUNNEL

N 3,226,000

VR Ve

y )
CREST EL. 15485

! /"
\,\:\@ﬁ |
N 3,228,000 /° =
IS/l
) (I
P “.’ :
ursToEAN, s

DIVERSION —=/7
INTAKES

s

N 3,223,000

0
o
-

i
b
3

i

%

X
AL

" INTAKE

0..
oy,
R
oy

i

~ SAPPROACH CHANNEL

o ek

|

|

e

—~ CREST OF DAM

OUTLET FACILITIES
AT WS % 7 e W s S

=
—

EL. 2210
* =

—-E 744000

/_h‘——’\

o
g &
2] o
< N
. ~ 9? ~
. w w
\“\ J/ /q}
\ o { // T
— / P
P, 5 s
1 , e W\O /,/ ‘\‘ /,//
L / - T
- | I / - \ /’
= A e e :
- — POWERHOUSE e e
" ACCESS ROAD ,l_o"o 7 T 7
_ B . B - ‘ /,"
e P /F
5 . Pl -
3! —~
o o o /‘/ | P e
e \350 - - T ‘; //

BALLERY AGCESS
TUNNEL

——DBRAINAGE OUTLET
C . YUNNEL

/. L
~ SN
/ A i ~
DRAINAGE / \y A5/ DOWNSTR
OUTLET ey
_ _TUNNEL g J"7F TRUC
7 7>
i GALLERY ACCESS
ACCESS TO b
EMERGENCY > ov
DRAINAGE AND_ACCESS GALLERY _ FACILITIES o
74

TRANSFORMER
GALLERY

/ S
, CREST €L/1472 _

TREAM—
COFFERDAM (TO BE REMOVED AFTER
CONSTRUCTION OF MAIN DAM)

DOWNSTREAM TUNNEL }
PORTALS

(o] 200 400 FEET

SCALE

ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT

WATANA
MAIN DAM
PLAN

PLATE
~ | maARcHI982 | g

ACRES AMERICAN INCORPORATED




ELEVATION IN FEET

2400

2200

n
(3
[
O

1800

1600

1400

1200

2400

—————MAIN SPILLWAY
£ CONTROL STRUCTURE

CREST EL. 2210

'EL.2205  NOMINAL CREST ELEVATION

i
DOWNSTREAM COFFERDAM
(TO BE PARTLY REMOVED
AFTER CONSTRUCTION)

2200 ) —
- b . §\\E"\“':-\\\
"] \:~
& 2000 - . —
z
& MAIN SPILLWAY
8 u —
: 1800 ——— - / ~—ORIGINAL GROUND SURFACE —;ﬁ——v—A; CONTROL STRUCTURE
> O & TOP OF ROCK | OVERBUILD FOR SEISMIC
w . / T SETTLEMENT
@ Ny EXCAVATION FOR V
1600 “CORE & FILTER — - - EL. 2210
1400 S
1200 . e _—
PROFILE (LOOKING UPSTREAM)
ScALE A PROFILE
HOWING CREST ELEVATION:
|aXis oF DAM Ts
-35'
- — DETAIL| — —
[l .~ DAM CREST
NORMAL MAXIMUM L -
L T IS CRESTEL 2200 B—
= A r‘ﬁ ‘ OF SLOPE
EL. 2090 == ’ EL.21I0
|
- i e e e
= e AN - S . e
?
{ N
i_! X (]2,7- 7/
24 A 2'91 1» | / '
| / 3/5 \  S—GRAVEL FILL,
RIP RAP —_ PROCESSED GRAVEL -/ - 4{ /
UPSTREAM (TYP) FILL i LR, 4
7 COFFERDAM - 7 —- A 7 e e W S P
A COARSE FILTER —~___ ‘ | _\— FINE FILTER i 1
2 FINE FILTER —~___ CORE, - COARSE FILTER o
J! _TOPOFROCK~ e T —
N L S L.
ERiS TR

APPROXIMATE TOP OF SOUND ROCK

SECTION THROUGH MAIN DAM
AT MAXMOM HEIGHT

SCALE A
NOMINAL AXIS OF DAM
AL
PROFILE OF DAM s | s  3'ROAD BASE
| 7.0'50'100'5. /SLOPE VARIES
S
- _EL.2210 _,+
EL.2205 g T—— < 5" OVERBUILD FOR SEISMIC
NORMAL MAXIMUM FITER FABRIC SO F SETTLEMENT
OPERATING LEVEL | SN2 RIP RAP
EL.cles SLOPE S 1.9
= VARIE S, DASN !
15.0_(30.0 ! 15 DAN
1 \ ' > EL.2170
[
! T 1\
i
35 t GRAVEL
I ' f ,L/
i COARSE-  FINE- CORE- FINES COARSEY 7
FILTER FILTER FILTER FILTER

DETAIL 1|
SCALE B

[} 20 40 FEET
SCALE B M——

0 200 _ 400 FEET
SCALE A

ALASKA POWER AUTHORITY
T SUSITNA HYDROELECTRIC PROJECT |

ACRES

WATANA
MAIN DAM
SECTIONS

s PLATE
(;/;(/?/wwfw'// MARCH 1982 9

ACRES AMERICAN INCORPORATED




ELEVATION IN FEET

-
f

2400
2200
-
[
¥ 2000
z
zZ
Q
£ 1800
g
&
w

1600

|

SPILLWAY
CONTROL
O RO e '7}/*252315”5“7 ACCESS

-

-50' DEEP
GROUT ZONE

<= GALLERY IN SPILLWAY
|l |- —STRUGTURE

\\\\\ ~—

T~
EXTENT OF ——n ~.
GROUT CURTAIN

SUTLET —-

FAGILITIES /%

TUNNEL

~,

~

S

GROUTING AND

- =

SLOPE SLOPE
- . DAM CREST  SLOPi
1 EL.2210 -
i 1
ORIGINAL GROUND
SURFACE
—— FOUNDATION — e
TEMPOR ARY BENEATH CORE - —

CONSTRUCTION . .
CESS

DRAINAGE GALLERY

ACCESS

TUNNEL—7-~W~—«—wm-- 2400

e 2200

1400

NORMAL MAXIMUM
OPERATING LEVEL
EL.2185 —

2200 -

2100

— POWER
INTAKE

NORMAL MAXIMUM
OPERATING LEVEL
2185

DIVERSION
TUNNELS

EL.1490
APPROX.

___CREST EL. 2210

APPROX. < mv

ACCESS N
TUNNEL N

\ N N ~ CONCRETE AC N - e
SO PLUG (TYP) .
. > ZONE OF . Q S
’ . SN S CONSOLID PLUG - o o
D, S p e Y e
Talry S \ ACCESS TUNNEL GROUTING ~——\ O oo
AR . ’ AGPRNTT
PSS BN N o N P A TexTENT OF
N ~al o - CONCRETE —— W ; i L GROUT CURTAIN
AN o ~ - o

CPLUG — e N S A e -
[ GROUTING AND
— ‘ DRAINAGE GAL LERY

A V7 T ORAINAGE B
LG F ACCESS TUNNEL

U}**— DRAINAGE

Va SUMP
N

LONGITUDINAL SECTION (LOOKING UPSTREAM)

e — = e —d 1600

SCALE A

GROUT CURTAIN ——

GALLERY

SECTION A-A

SCALE A

N

- GROUTING / DRAINAGE

DRAINAGE HOLES

T

/
\/zomz OF CONSOLIDATION

~ ~ GROUTING (APP 30 FT DEEP)

\
|
z

EL.202!

2000 |-

1800

[P

ot 1

. R SR
\ ?
. i

i b [
( |
EXTENSION OF DAM ———= i

GROUT CURTAIN IS
/, ,

U4 4 Pl access
s |4 SHAFT

Y

1800

1700

1600 ¢

CABLE _
SHAFT
—

A

DRAINAGE
GALLERY

AT

|~ DRAINAGE
T3y~ HOLES

"1l TRANSFORMER
e ;) GALLERY ]
e o \\ ’

1500 b

1400

_CONSTRUCTION ~.

1 .
i o | s

SECTION B-B
SCALE B

START OF STEEL LINING

- POWERHOUSE

40.0'

20.0' 20.0'

100" 10.0

&3]
¢ DOWNSTREAM S QT @

o 1
4
o
w
o
-
o
-
o
-
o

e R

P = PRIMARY GROUT HOLES
S= SECONDARY
T= TERTIARY

Q= QUATERNARY

GROUT HOLE SPACING
SCALE C

_~ VENT SHAFT
e

b —

- DRAINAGE HOLES

|
[="SURGE CHAMBER

AT

e 1400

2000

-1 1800

- DRAINAGE HOLE

ol

kSY
—‘—;v—‘ CONCRETE SLAB
—T DRAINAGE CHANNEL

GROUT CURTAIN

DE TAIL - GROUTING & DRAINAGE GALLERY

DRAINAGE HOLES

0
SCALE C

SCALE B

SCALE D

Y] 5

O 200 400FEET
SCALE A

10 FEET

SCALE D el
10 20 FEET

0 (00 200 FEET
e ==

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

WAT ANA
MAIN DAM
GROUTING & DRAINAGE

ACRES AMERICAN INCORPORATED

PLATE
MARCH 1982 lo




ELEVATION IN FEET

2000

1900

800

1700

1600

1500

1400

1300

1200

« UPSTREAM P UG

J J
s res EXPANSION
COFFERDAM
b TUNNEL |
A A
4+ TUNNEL 2
A

DOWNSTREAM PLUG /

DIVERSION INTAKES —

/
/
~ ACCESS TUNNEL

35400
A

N GOWNS

TAILRACE TUNNEL PLUG
(TO BE CONSTRUCTED
AFTER DIVERSION)

. EL. 1472
N

TREAM

CUFFERUAM

r”"""" YT T e e e e - - = - e e e e - o g e s e — _ ~ _ S e e e e e -
| ~GROUND SURFACE | |
' ! I
| | T e —— ! !
SRR S O S e e e e e e e e o SR A ! _ _ _ o ]‘ ~ _ P { - - —
! N
‘
1 ! i
! !
™ T - - i e e e R e MO S S ———— - - B ,,,,,.__..__h_‘h.._‘,_,,,,,,;,,,_,,,j —_ . - PR i e — - e
‘ = | i i
GROUND SURFACE —~ \ w T ! 5
e e A : o U I S . .
TRASH RACKS FOR % ~ ! |
AN ~ SURFACE
FLOW lég\frJLIEETVSEL -\ < ACCESS TUNNEL | ~— GROUND Cl [
» N | < [OUTLET PORTAL g
e e e M o — R S, e . i o _ N T I e e e e e e i o e e e - -
38' DIA. CONC. 45' DIA. CONC. | e e e -~ ~ ~GUIDEWALL i
MAX. W.L. 1536 LINED TUNNEL LINED TUNNEL/ R 2 R L1560 ~ROCK TO BE EXCAVATED AFTER
MAX. WL. 1S EL =1 e abadainbei -TT_( - i Fiﬁq el SOt - / CONSTRUCTION OF DIVERSION TUNNEL
o == OPE 059% \ T B e o g e e e RIS y | L
_EL.1485- — I , r——— = s R = - T el - ———— /7 EL.1440° NORMAL TAIL WATER
R N j Y 0o 1. w0 L sag T g [ 100 han — - EL.1439 =
ZNG TEMPORARY PLATFORM DURI e 180t | T 340" [ * TR ‘ =
) “CONSTRUCTION OF TU,?NEFG | 20‘—”r“‘°§ﬁ,€§” EXPANSION CHAMBER bowrgﬂ%mhu 20' ' | " . i
T T T T T T U(TOBE CONSTRUGTED | (TO BE CONSTRUCTED R T [ Noie svoker e
- i QY AFTER DIVERSION) AFTER DIVERSION) Y EL. 1450 FLIP BUCKET ——
j | (TO BE CONSTRUCTED |
| i AFTER DIVERSION) |
= T T T T T T T - - i - — - + = -— — — — e e — - — 7‘ - S — — - - - R [ S — — — ‘, - - -
|
T i T
! , \ I ‘
) ! i S R 1
~5+00 0+00 15+00 20+00 35+00 40400 45+00
STATIONING IN FEET 0 100 200 FEET
SCALE B I
PROFILE TUNNEL 1| 0 200 400 FEET
SCALE B SCALE A

HEAE

ALASKA POWER AUTHORITY

gﬂyd ALt e

- e,
ACRES AMERICAN INCORPORATED

SUSITNA HYDROELECTRIC PROJECT |
WATANA
DIVERSION
GENERAL ARRANGEMENT
PLATE

MARCH 1982

I




ELEVATION IN FEET

ELEVATION IN FEET

ELEVATION IN FEET

2000 - - — — - — - — SN | — — ——
g ~ORIGINAL GROUND SURFACE | | !
ORIGINAL GROUND SURFACE = — - ] T e e | |
\ 9| ‘ | |
1900 b U - S VA 1 [N S | S 10 ﬁ!.,k_,;_“‘w__,,,, [ e ——————
i
1800 }—o S S — . - e e e - . S S I }
| ;
] 1 E
1700 b e e e e R e - R T - - |
TEMPORARY /~OUTLET PORTAL :
EURING CONSTRUCTION ~BEDROCK SURFACE
600 | OF TUNNEL e I T D o - .
\ EL.1545 . 100" %.— ~CONCRETE PLUG . ROCK TO BE EXCAVATED AFTER ‘
MAX. WL EL.1536 Y_,_Q INTAKE STRUCTURE 60' | 60' ;rgTBEER %?yé,;g%cr;; /" CONSTRUCTION OF DIVERSION TUNNEL |
- i
1500 TTTTTTUELMES T 4 T i o T TNORMAL TAILWATER "
EEEAL = 8 DIA. CONC. LINED TUNNEL = Sl oRNEE
y I L N ,
NERES TR SLOPE _0.36% = ‘ EEa T |
1400 AN T Sl - — v S MR ,,,“jk; N ,
/ ROCK EXCAVATED AFTER ! I Tee——— |
COMPLETION OF INTAKE i |
STRUC[TURE , |
1300 o - T e —- o e e B e - |
i 1
1200 ! i
-5 400 0+00 15400 20400 25+00 40400 45400 50.00
STATION IN FEET
PROFILE - TUNNEL 2
SCALE A
1600 e e e T T e - - - -
30' CONTACT GROUTING—~—_ o 18" D
1560 - e *i o L i THROUGH TUNNEL ~—— - 510" DIA. TUNNEL | b /DRAINAGE HOLES
MAX EL.1545 | | _——IMPERVIOUS CORE § DRAINAGE HOLE \[ / 44-0"DIA TUNNEL 2
WL.1536 FINE FILTER—~. d COARSE FILTER i ‘
= > - ! . ~ 45'-0" DIA TUNNEL |
1520 b - _ROCK OR GRAVEL FILL- \ e o ,~ORIGINAL GROUND SURFACE ; 38'-0" DIA. TUNNEL 2
- S b ~ ' 470" DIA. TUNNEL | -~
5' RIPRAP , = S ROCK ORHGBREA;/:LA FI;-’ILL ‘ 4500 DIA-TUNNEL |
2 N N 5 & (1Y / REQUIRED !
-
~ if | > ~EXCAVATION
1480 |- - ELI4TS T S ! / FOR mMAN
CLOSURE DAM S o _ /  DAM 1
- TR ~§%/eer~wo§ns I i
L. .. .| maxmum pepTH ) i | % d
1440 APPROX. 100" |\ TO ROCK SLOPE_AS — |
—aLLoviUM REQUIRED ?
\,/ —\ﬂor ROCK |
L- AT T T AT A | 1" DIA. CORRIGATED /! N
Heo - DEWATERING SYSTEM ! PERFORATED DRAIN SCREENED GRAVEL -~ \\
AS REQUIRED AROUND DRAIN 18" DIA. commusaTED
PERFORATED DRAI
WATANA UPSTREAM COFFERDAM CROSS SECTION AT PLUG (TYPICAL)
N.T.S. TYPICAL TUNNEL CROSS SECTION
NTS.
‘ . , 0 10 20 FEET
i, GROUTING AND DRAINAGE HOLES ! . SCALE C EEEG
1520 = - —om o - - — e o i g —— W g- i 40 80 FEET
" ==X i i SCALE B F'-—g
, - 100 - 200 FEET
CLOSURE DAM~, 50 i SCALE A —
1480 T BERMAS — T,_ a7 e g}f\);n%m TAILWATER LEVEL—— ——— — ——— B S i\
REQUIRED ™ /~5' RIPRAP * == %5 o 19'-0" !
2 5|3 -
280 b e e EL.1440 L At
' - ~SOIL / BENTONITE ) ‘ T sl FLOW
EXCAVATxONj &\L AR AL MAXIMUM e *
FOR MAIN DEPTH APPROX. oo —1-0"
o0 |- DA SloPEas RS | L — " R ALASKA POWER AUTHORITY
REQUIRED | -DEWATERING SYSTEM -
! AS REQUIRED T SUSITNA HYDROELECTRIC PROJECT
TOP OF ROCK
i r*——w— e — ' SECTION ALONG € OF TUNNEL AT
1360 b - : PLUG LOCATION WATANA
WATANA DOWNSTREAM COFFERDAM SeaLe © DIVERSION
SCALE B
SECTIONS
. PLATE
A MARCH 1982 | |5
ACRE% AMERICAN INCORPORATED




ACCESS ROAD

' § ’ T
1
J |: Ady "
15 |
1 [ [ ‘LLX
! 4 § INTAKE 1y | ;/QINTAKE
t \ 1 [
i Iy A
‘l t 1 i o i \
[ ! 1 [ : 1
i ! [ | Pt
| [ [ | |
| i
- : I I i i 1
H T ] A
1 i . ! A i T
i ' . , e
i 1 | I ah! ! i
! ‘ . FECBaE] )| b
[ | ) v iy o
[ | ;! [ [
| i | X ] i ‘ i i |
p ot 1 [ [
| 1 (] [ I
by : 1o o P
FERA L S P
s | Snianriteal
VB ! N~ AN U iy N O
H | I 1 t
R - tq FI : d
i T | i
| | ) A P |
PR A o & ESus shed : - ! el
— |- =4 15-0" | 10-0" 15.0" / :D
| pa _ _
- : ] o ~ INTAKE FOR TUNNEL NO.2 L -
1H:4v * ot e Hav | [EC1420 ]| A \H_
L [©~0" [eLiaso /| “&-0" — ‘ e .
B« Al
PLAN /
AT EL.1545
SCALE A —
INTAKE & INTAKE
(TUNNEL NO.1) f (TUNNEL NO.2) /
: | - o~ 'L\‘ LOCATION PLAN
' T A, GATE —~_ 1 1 SCALE B
i H ro HOIST > N
h
ol 2 i 4 Ofs| EL.1593 (1 | EL.ase3
3 =
-
GATE. GUIDE -
EXTENSION >
~VENT PIPE TRASHRACKS
- INSTALLED AFTER \ ~VENT PIPE
> EL 1545 EL.1545 S e CLOSURE FOR USE "\ EL.1545 - 4 | _CONSOLIDATION GROUT HOLES
T N [R—
! ‘ RELEASE FACILITIES N | rl/ PVC PIiPE SLEEVES FOR PRESSURE
. | §
| N “ 4 RELIEF HOLES
! EL.1528 H’Jh I & -
i N R - END OF PIER
1 | | \i S,
+
‘ i rri
i FLOW 0o S I
! BERE
| [ -
! il a| -
i PVC PIPE SLEEVES FOR ELaaso |11 <1
] PRESSURE RELIEF HOLES ~— N1l S
! / e -
' / == = = SCALE B 0 40 80 FEET
] / L1 / [~ CONSOLIDATION i N 4 | oﬁw 32 FEET
] 1 ! . ! GROUT HOLE e POST TENSIONED ANCHORS SCALE A
EL. 1458 [ IO | B i — & CONSOLIDATION GROUT HOLES IN
e ‘.'”T' WALLS AND INVERT
| | g 1O e —— |
‘ i SEALING FACE —— 0 T P SECTIONB-B
| T T T = SCALE A
| | FLOW I p e - . 'cb
| x - R S S
| § CLOSURE GATE - ///
| ? " ALASKA POWER AUTHORITY
I ; o f@ e Wf’:’*""’ S
EL.1420 1] L - EL. 1420 I | —_——— ] T SUSITNA HYDROELECTRIC PROJECT
ISR | Vi ey = ,
~~~~~~ T —TEeN |
L PosT. TENSIONED ANCHORS IN WALLS! ; WATANA
| I
SLEEVES FOR CONSOLIDATION GROUTING AND ; INT AK[E)WSE'IBRSJJ%NTURES
PRESSURE RELIEF IN WALLS AND INVERT
ELEVATION
" scate A SECTION A-A —
SCALE A
MARCH 1982 ‘3




ELEVATION IN FEET

T

1

DIVERSION
TUNNELS

.
Z
w
=
B
2
| % X &
[—— v <~ N &
(7]
b= E \ TAILRACE \
~ © TUNNEL
— =
<
—_——1 D
' § \ AN -
% : STA. 20400 LOOSE MATER‘AL;!"?I;\
POWER INTAKE d | J/i A ™ — BE REMOVED N w{
s ok . ] “CONCRETE
o STA.0¢00] 1 T - FACING STA.25+00—$
S7A.15+00 i
% Flow 1N - i _ - - - : T -
CONC. APRON—_| STA.10+00 STA.14+00 STA.I7+00 - g
‘%3’ / = LTl B — = L ] LT, —|
x \
: CONTROL 7 ) ,’ 73 ZrLip T
BUCKE
SPILLWAY APPROACH STRUCTURE /j " \ I’ | POWERHOUSE A« PLATE 16 \\
crANNES L iy r— OUTLET FACILITIES
I/ ;! 1~
ACCESS 1/ ! I — . 555/
ROAD I, | | ! ; ’1 N ,
1 l’ 'l I - \ \ \ 60p
) 1 © < e N \ /N
I S <)
ees | % OO\ L) e 1900 — /930 ’ooo \/,\‘s >oo 1650
OOO | \ \ ~ 0. 2
PLAN S
e o — - Q/
NORMAL MAXIMUM ™ - EL2207—- PLATE 16 PLATE 16 \ Y
2200 OPERATING LEVEL S22 e -—___ Adn B <y «
—— —EL2185 = \“ F
i ———— FLow
2100 I~ L \ ORIGINAL GROUND (NORTH SIDE) }
CONC. ! = \ TH
Sone. : I _\stweo TOP OF ROCK (NORTH SIDE)
GROUT \ DRAINAGE - :
CURTAIN GALLERY 30.0'
2000 S A - ]
ggﬁg‘s‘\eﬁ DRAINAGE HOLES !
TO BOX DRAIN ORIGINAL GROUND (SOUTH SIDE)
1900 _~ASSUMED TOP OF ROCK (SOUTH SIDE)
B .
BOX DRAINS S ‘oﬂs SN
1800 (TYPICAL) N NN
AERATION GALLERY () N \\
e DRAINAGE N
1700 GALLERY 2 \\
20.0' 7 \%‘ [—60'R
%» FLIP BUCKET AND DISCHARGE STRUCTURE
1600 7 — ~ X _ FOR DETAILS SEE PLATE 17
LOUTLET FACILITIES — R = CONCRETE FACING
TUNNEL >
OUTLET FACILITIES EL 1510 _ne ~_
1500 MANIFOLD ‘\\
\\__-
1400 4 . -+ } 1 4 + 1 . : ; i ; B | b A i
0+00 5+00 10+00 15+00 20+00 26+00
STATIONING IN FEET o 100 200 FEET
SCALE

PROFILE

ACAES

ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT

WATANA
MAIN SPILLWAY
GENERAL ARRANGEMENT

A PLATE
MARCH 1982 | |4

ACRES AMERICAN INCORPORATED




EL.2195

ACCESS ROAD
D \ |

¥

AXIS OF DAM

GATE
| HoisT

A

/1

-

AU

SEALING FACE

/.

OPERATING LE VEL
2|

| 1 _EL 2207
. L
) 41 EL.2195
T  eesee
\'\)\\
49'H. X 36'W.
FIXED WHEEL
GATE
CREST
EL. 2148

L

P

144
18

A
CONC APRON // 3
DRAINAGE
EL.2125 \ ) AND GROUTING _EL. 2128 0
; GALLERY
GROUT &\ '
&P CURTAIN DRAINAGE HOLES DRAINAGE HOLE
> B 1
SECTION B-B
tl:] CUNDERFLOOR DRAINAGE
/

|

+

kK |

® _U
°
®
9
©
ol ©
B g 8

52'-0"

0"

18

i

-

-0

16

18-0"

18-0"

M!

- {1 __

1
|
l
|
|
I
I
|
|
|
|
]
!
|
|
l
|
I
|
i
|
|
I
|
!
|
[
|
!
l
|

SECTION A-A

e 0 0~B=1

Ik

(T
)‘ ‘ \G\“E\'ﬁ?“ﬁ
] e
iROLLWAY € ROLLWAY

- RoLLwaY, -
- ] ELECTRICAL
. L ‘ SUBSTATION
1 BUILDING;
L

e

EL.2207 FF—F———] e S— i e I 5 5 |
] ' 1 -l
[ | | 1
_EL.2195 1 | i =
| |t 360" I 160" _16-0" —136-0" ;
-1y - - -
T it //j/ i |
(. : | | ] T ‘I I | —— =
X~ [ | | |
. of ROC o ‘/ l ’ l .
y [ 1 L I |
DAM AS§E$S\‘I | GATE L GATE | GATE -
IMPERVIOUS SHAF [ f | !
VATERIAL Loy I | -
\ | i { | 10
\ ! Ijﬂ | d L_
T ] i —— =
o I
W | I ] L
QG
oA ! I .
|

1W

\.‘___‘__.‘
\

\
X

—
~—~ TO FOUNDATION
GROUTING AND

/(J\/Y
v\
\
—
|
\
i

DRAINAGE o
GALLERIES 52-0 —t—
SECTION C-C
CE
SUREREE—
NAL GROUNR=
GINE=-- EL. 2195

p - =

144'- 0"

GRANULAR
BACKFILL

EL.2125

| 3oeoFS souNe RO

-

GRANULAR
BACKFILL

SECTION D-D

ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT

WATANA
MAIN SPILLWAY
CONTROL STRUCTURE

W PLATE
MARCH 1982 | | g

ACRES AMERICAN INCORPORATED




ELEVATION IN FEET

2200

2180

2160

2140

2120

2100

2080

2060

2040

2020

2000

*_ SPILLWAY
!

ORIGINAL GROUND SURFACE

ROCK LEVEL

[T} VARIES
i
) i AR SHAFT )
6'X4' ACCESS AND - N
AR SHAFT C 4 HE AERATION SLOTS i ROCK ANCHORS
LA i, 4
ROCK ANCHORS !
1 c p ]
U 1
Lo e e e e — g
s ettt teadls Sl
P TN W~
\ 7 -
BOX DRAINS < ROCK ANCHORS -

DRAINAGE HOLES—————S\ g -
~ \

~ / <

I;/IO'XIO' DRAINAGE GALLEY

SECTION A-—A (PLATE 14)
SCALE A

STEEL LINED RAMP

SECTION C-C

SCALE B

ROCK ANCHO

§ SPILLWAY

'\&GINAL GROUND SURFACE

VARIES
9 3
| [ ROCK ANCHORS
o
s BOX DRAINS t-<
1 AN =20
ST RO AR S e s
\'\ \ / 1'
A ROCK ANCHORS s
e \ 7 7

RN ST
o A\ / DRAINAGE HOLES

LU N Ve
NN

-w/no'xlo' DRAINAGE GALLERY

SECTION B—B (TYPICAL) (PLATE 14)

SCALE A
0 4 8 FEET
SCALE B M
0 20 40 FEET

SCALE A P s

Aﬂ“[s " ALASKA POWER AUTHORITY
If SUSITNA HYDROELECTRIC PROJECT

WATANA

MAIN SPILLWAY
CHUTE SECTIONS

e

MARCH 982

PLATE

16




A

-

F- g
Ddn
1
G sPiLLWAY 4 sPiLLwAY ‘
TROLLEY q
VALVE
/ r»E ; A
! DRAINAGE GALLERY & VALVE € VALVE d vaLve | @ vALvE & VALVE Dy
l FROM SPILLWAY \ !
80'-0" — 7 SUBDRAINS T
T t i
-
. ) [t A Lol TROLLEY RAILS
-1 ] SURFACE T
SURFAC o II?} EC)N! i @ Eyx g xQ)z! ) a
ROAD = s
[ EL.1600] L.1600
_ , ACCESS i bt / /-ACCESS DOOR
‘ TUNNEL 26'-0" i2-0" | 14-0" [ELI567/ T T P
TYP | TYP. [
SERVICE I c ; “1, c ACCESS ROAD
L | 4
. P EL.1567
| n o !
[erser ] o - T
‘ & 1 Nl o E =t U e
| HEN I l —
T B B [/EL,‘I553/ 1 i - ‘ Z;EJ " i — B
, ) | FIXED CONE * ! ]
[H ; : l] | 4 "’ H WpE ze-0" I hp p VAVE (TYR) | l 2
i | ‘ l A | D«
i A L
CONCRETE ]
ACH
PLAN pe@d PLAN AT EL. 1567
80' - 0"
S |
Q:'b ir SPILLWAY l—\
‘ E1 1605 ‘d( SPILLWAY
EL.I620 T o1 L _ELIGOO
-~ -~
EL.1585
EL.1605 > | E T
EL.1600 . ‘ Vb
e 6-78"DIA. FIXED CONE VALUES AT 26'CRS. - T
EL.1567 _ EL.I567
EL.1589 %T —— -
LR T PETEA o5 TN MONORAIL HOIST @ EL.1980 - 73 /) 7 A /an\8 RN e /i\ o\ EL.1560
H £ I } X
-y J U (% | R b
| TRANSFER TROLLEY ™ l i [ T 1 I ] L ‘ v ! i
y [t | — EL.167 | i i l i _: p | ;'[ e _— s : re °
EL60  wla T _“” [l 78 DA FIXED CONE VALVE , ! I N | T Sl = =
- - HEATING JACKET GATE BONNET DRAINS )
— g ELi548
r
~ Lo SECTION B-B SECTION C-C
& ey s o g oo e geatrngiiony
= 2 2'-0" MIN.CONCRETE
FACING
GATE BONNET Ry 3
DRAIN At~
-
b ~
+ ~_
7 /‘EL‘ 1510 ~
- 20
R P s |
ROCK ANCHORS o B = EL.1620 EL.1620
25 TON SERVICE
CRANE 16 32 FEET
SCALE -
EL.1600 7 EL.1600
T 7N S
14
SECTION A-A (TYPICAL) OL i [s EL.1583
I
i

EL 1553

SECTION D-D

EL. 1567

SECTION E-E

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

EL.I1553

WATANA
MAIN SPILLWAY
FLIP BUCKET

ACRES AMERICAN INCORPORATED

MARCH 1982

PLATE

17




ELEVATION IN FEET

~.

S NS NUNAL

(o)
$
&
OUTLET FACILITIES &,
GATE STRUCTURE b \
/ { VAN ~. . \
R
—— QUTLINE OF CHUTE A \

\» -« Ol T‘ SPILLW, Yt:L

= T =

OUTLET TUNNEL

- _
/\ - - = — ﬁ\
“SPILLWAY APPROACH TR T
CHANNEL
) o
<,
s,
22° T o\ \
GATE / PLAN
STRUCTURE _X SCALE A
2200 — 1 : _—_
—_ SPILLWAY CONTROL—~_ —_——.
cL 2128 STRUCTURE ey e
2 MAIN' SPILLWAY T —
2100 I TS __\5‘\\/‘ MAIN SP — ORIGINAL GROUND SURFACE
“\J/ T TOP OF ROCK
.‘\o.
\-n
2000 — -
-
™~ 0 20 40 FEET
. SCALE C |
1900 \\ 0 40 80 FEET
- SCALE B [
0 100 200 FEET
SCALE A
1800 x .
1700 o N 8 B ——
—— N
P —————— B4y FLIP BUCKET AND
\_\ - DISCHARGE VALVE
B = o T A 4y 3 HOUSING (FOR DETAILS
1600 = - - 1 SEEPL.IT) |
— ! EL.I560
Bl - e i = o~
L CONCRETE LINED TUNNEL DIA.x 28' bl A ™. eLisio
1500 i I STEEL LINED TUNNEL . -
0+00 5+00 10+00 15+00 20+00 CONCRETE FAGING
STATIONING IN FEET A @
PROFILE
SCALE A
25+00 30400

» MIN. CONCRETE

K =2.5 MIN. CONCRETE
STEEL LINING THICKNESS =2.5 THICKNESS =2.5'

FIXED CONE

A“H[s ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT

- VALVE {TYR) \g' DIA. STEEL LINNG ——

MIN. CONCRETE
THICKNESS = 2

o C X SECTION C-C SECTION A-A ~
' scalec T scALE ¢ SECTION B-B WATANA
SCALE C OUTLET FACILITIES
GENERAL ARRANGEMENT
DETAIL |
STEEL MANIFOLD A PLATE

S MARCH 1982 I 8
ACRES AMERICAN INCORPORATED




CONCRETE SLAB

TRASH RACKS =
1
i? ¥
< OF TUNNEL ° " — ™ : ~ o~
t A =“|> K jo — 1 ©
t @ | Fow o
= < -
o -
- _y = ATR=ATR
k)
; =
°
0
‘ |
]
._:—\_I_|_r\\‘ '
- OF NO.6 INTAKE _ B N
T OPENING
POWER INTAKE ————— - — -
STRUCTURE P el —= -= -
il A 1
D B
PLAN AT & TUNNEL

STOP LOG GUIDES—.__|

—

(@1

!
GATE HOIST TOWER
STRUCTURE —— ]

N

I
T

o e — EL. 2200

/

/

i

EL.2072 ~ | |I_I/

EL.2070

TRASH RACK

EL 20l0

L Y

TT 1 T T T3

INTAKE GATE

END OF CENTER PIER

|
|
I
|
|
| 1 NN
[ ] =
| — \%
| -
SEALING FACE—I|] °
r || OF GATE T~ & - -
| FLOW _ o
| | /
! EL.20I2 —
— =3
EL. 2007
AINZ=ATN

SECTION A-A

TRASHRACK
(TYP)

GATE SHAFT}

|_——GATE HOIST TOWER
SUPPORTS

FLOW
- -

| HANDRAIL

:/—POWER INTAKE STRUCTURE

EL. 2125

TRASHRACK

EL.20I0

2

PLAN AT EL. 2200

iF

-————

GATE HOIST
TOWER

1 1 EL.2200

TRASHRACK

@ —

,
=
<<
o
w
x
=
Z%

.
|

ik —ﬁ

SCALE

16 32 FEET

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

A=A

SECTION B-B

WATANA
OUTLET FACILITIES
GATE STRUCTURE

ACRES AMERICAN INCORPORATED

PLATE
MARCH 1982 |9




=
\\‘\oo
o
\©o ﬂo
/J
POWER
INTAKE | \
N
| 7\
_ 40+00 P
\
T T DL
\‘Z \ 1 \l
\\
\
~ T L \
e / \ kY
/ ' \ // \ .
- \\ / ) /7)'(\// 2 .
\\ /,/'/ ‘\\ L
\
PLAN
SCALE A
2400 . ‘
- J R e _~FusE PLUG ORIGINAL GROUND SURFACE (SOUTH BANK)—_ -
W 2300 = = ~ ORIGINAL GROUND SURFACE (NORTH BANK) ‘ |
w " —<- . .. : s 7 B ] \
Z 2200 | . f < 5 —_— ~ e e S ; -
g == l — - .. _» = - B J
- . T ~ - - ! M P—— . .. o .. H
P 2100 "ORIGINAL GROUND SURFACE (NORTH BANK) CHANNEL B —— - .. ey
s | TOP OF ROCK (SOUTH BANK) - T o - -
W 2000 ORIGINAL GROUND SURFACE {SOUTH BANK) TOP OF ROCK (NORTH BANK) ; l l L B
u 1900 1 1 l S i k 1 1 1 1 1 J L i 1 S S T 1 1 1 o 1 1 1 2005 L ' 1 50,00
-10+00 0400 10+00 20400 CATIONING IN FEET 3040
PROFILE
SCALE A
CHANNEL
?_CHANNEL § CHANNEL 2150 ———————— e — — - B -
2300 f - 2300 —- - - . S ORIGINAL GROUND SURFAC T
_ | ORIGINAL GROUND SURFACE ORIGINAL GROUND SURFACE _ - ——_— URFACE — ' — " i
e —_— - T ——— —_— - - S 0 .. o ; 2100 _ N p— o
| TOP OF ROGKTY ..—aem ‘ — —
. T oFRock~ e —— T P —
w 2250 : = : 2250 | D EE— N
w ! " ~PILOT CHANNEL S i .
z ROAD EL.2200 2050 -
ROAD BRIDGE rr—— —
3 | EL2200 £ L — & ROAD FUSE PLUG CREST V EL.2201.5 ‘ — !
2 2200 2200 t —f s P = : 4l' |
> o | 1 7] e P | |
& LEVEL 2185 | I ] 4 EL.2170 | ‘ 2000 S
“ im0 L | 2150 L .1 l - — l,= 200' .l
310° = ! SECTION C-C
FUSE PLUG SCALE 8
SECTION A-A SECTION B-B FUSE PLUG 0 o 20 FEET
T SCALE S SCALE B SCALE ¢ M——r
- . 0 50 100 FEET
10 ENTEN: ] e ===
5 6" FINE FILTER 0 200 400 FEET
| = 220 SCALE A ey
PILOT CHANNEL _EL.2200 —EL. 2205 S - o e
2200 = EL.2199 -
CRUSHED STONE OR _
GRAVEL ¥4"TO IV2"
- 2190 - - . - —— - — —
w NORMAL MAXIMUM
w OPERATING LEVEL 2185 o 1.5
z = STONE CRUSHED STONE
z RIP RAP CRUSHED 1 . OR GRAVEL ® 4 o o - T ALASKA POWER AUTHORITY
g 2180 w4710 34 - T 5 | 15 % SLOPE |
=] ) i
">; E FINE FILTER 7 I‘ T ‘ SUSITNA HYDROELECTRIC PROJECT
5 S EL.2170 J
w2170 — ™ o la | TS/ T !
o ‘ WATANA
CONSOLIDATION GROUTING | EMERGENCY SPILLWAY
AS REQUIRED . ;
2160
SECTION THROUGH FUSE PLUG =
SCALE C PL
W MARCH 1982 20
ACRES A;ERICAN_INCORPORATED




UPSTREAM_PLUG EXPANSION CHAMBER DOWNSTREAM PLUG
HIGH PRESSURE Z z
SLIDE GATE = 2 =
2 % Tl o
s M= iy JSANNNEE w,
< ——————— ] g’ FLOW g
_:z e I 3 s W . o ¢ TUNNEL ~ _ _ GEL.1467.82 - %
w ]
" < SLOPE o
SO >
o . M J ARATEARAR |' “ > AT A= TR < 7 = | I >
! _ 1
~ ,!AOO’-O' 20-0" 160'- 0" ! 0 340'-0' 120'- 6" lao-g 100'-0" [
7 —re T T I |
SECTION ALONG € OF TUNNEL NO. |
SCALE A
G TUNNEL AND GATE
¢ GATE G GATE
SUSPENDED METAL :
ROOF Jelis
SUSPENDED METAL l
ROOF
SHOTCRETE LINING GATE HOIST
GATE HOIST ¢
TUNNEL
GATE CHAMBER FLOOR (EL.1480) GATE CHAMBER |
A BYPASS PIPE C4 € TUNNEL FLOOR |
algm%lﬁ SIS J
: !:’ Z. ol
'_A]i:’ﬁ:::—_____‘::::_::.—_l ::_'.[:::1::::::::__:—___._‘.7:3\ BYPASS PIPE 7‘—6"X Il'-G“
o GATE OPENING
e ——— %
GATE BONNET ] z
2
—— e e e ——— o
| i 3" DIA. PRESSURE
FLOW - RELIEF HOLES
— STEEL CONDUIT. ]
LINING — ™ J@ —T L
Je———— ) TRgu Supy Supu— S e — S e = — — —
- g e e e T ——— W ——— T e e e —"'_4
ﬁ: < $nfe L AV i X < = EXISTING CONCRETE
ﬁ\/u [ CONSTRUCTION TUNNEL LINING
CONSTRUCTION el EXISTING CONCRETE DRAIN
DRAIN TUNNEL LINING SECTION A-A STEEL CONDUIT LINING SECTION C-C
L 43'-0" 60'-0" 57'-0" N SCALE B SCALE B
| SECTION B-8B
A ced SCALE B
LOW LEVEL OUTLET
UPSTREAM PLUG
SCALE B
E <y
ATE # TUNNEL 8 GATE
CHAMBER q GATE ¢ GATE
SUSPENDED METAL B \i.mare |
ROOF METAL ROOF
—7
EXISTING CONCRETE
TUNNEL LINING € TUNNEL GATE ' TUNNEL € INSPECTION
D F e it GALLERY
SUAA =\ = =y /= |
Z " DIA. PRESSURE
= —ACOUSTIC | EL.1385 SELIEF HOLSE
GATE DOOR w o RET ) o 16 o¢ FEET
FLow BONNEL N\ INSPECTION Z - . SCALE B
—] GALLERY P v T OPENING 0 30 60 FEET
ﬂ ] ~ Z f} SCALE A [
( ~}— sTeEL conpuIT -
18" DIA. CHAMBER — STEEL CONDUIT
LINING EXISTING CONCRETE
DRAIN >:}:::::-_—_:_~:::::::—_:._—_::::_—::- & TUNNEL LINING LINING
e e ¢
RAI
g LOW LEVEL OUTLET Fel
LEVEL QUTLET SECTION D-D SECTION E-E SECTION F-F | ALASKA POWER AUTHORITY
DOWNSTREAM PLUG s SoALE B SoALE B M}“[
SCALE B il SUSITNA HYDROELECTRIC PROJECT
WATANA
EMERGENCY RELEASE
SECTIONS
PLATE
Gfprr e MARCH 1982 | o
| ACRES AMERICAN INCORPORATED




pdn e
[ecTse5 7,

— 1700

N3,227,500

-~ TAILRACE
PORTAL

T 1750

ELEVATION IN FEET

s

EL.

..

E 742,000

1440

SPILLWAY

1520 \

ORIGINAL
GROUND
N SURFACE

1760
1720 \\
1640 1680
%\ .
1600 ~ ORIGINAL 1640
GROUND
:ﬁmcn—: -
\ o
1560 v g
\1 \ \k - 00
ROCK . z
¢ DIVERSION N z
TUNNEL NO.2 2
k=
N &
'}
w

1560
. < § TAILRACE
EL.1500 N TOP OF~ - E-TUNNEL
N CONC. FACING
m 'o] PNy | ROCK e B ANCHORED TO ROCK
1480 ] 7 ™\ J|° 1520 \ B\
| g S5 S TN B
= h 4 ] | e
P ROCK BOLTS (TYP) :
1440 71N 1480 | = : : X -
|
- z2 ¢ DIVERSION |o|_ | ! )
A 218 TUNNEL NO.| U | ~~
<~ | -
1400 wlo 1440 _ = |
&5 v T N
! i
SECTION A-A EL.1405 ' '
1400

SECTION B-B

EL.1500

N742,000

o
SCALE

DIVERSION

GUIDE WALL
ANCHORED
TO ROCK

STOPLOG GUIDE

EL.I1500

EL. 1465

SECTION D-D

40 80 FEET

FLIP BUCKET TO BE
CONSTRUCTED AFTER

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

WATANA
DOWNSTREAM PORTALS
PLAN & SECTIONS

ACRES AMERICAN INCORPORATED

MARCH (982

PLATE

22




ELEVATION IN FEET

()
0o

2300

2200

2100

2000

1900

1800

1700

1600

1500

1400

1300

POWER
INTAKE

PENSTOCKS

OUTLET
FACILITIES
4 GATE STRUCTUR)

DIVERSION TUNNELS
ACCESS PORTAL
~~

OUTLINE OF
DAM CREST

S
B et _
. T~ T A~
7~ - —_—
{ / / T —— T —
/ / / OUTLINE OF SPILEWAY-—~—
CABLE FLi, ’/
~—— \\7,~\\/ SHAFTS |/ / /y/
S~ - "\\/ I ! B /
<=L ! /\‘ == /

QUTLET FACILITIES

=S
N

3 ko } L_ . ~7 / TAILRACE TUNNELS /
/ [ § ~ - /\~ i /
1 / =9 T i
1 \ - VL de e~ - Ve s
TRANSFORMER NN AN -~ i Y,
GALLERY \\\\ —~ 77\_‘/\ - __-
\
L » SURGE CHAMBER /
ACGESS AW, POWERHOUSE
SHAFT s
e oy
BUILDING PLAN

ORIGINAL GROUND
POWER INTAKE B B e /—. /ﬂ_[sunncs
~ —_— Falu L +— EL.2240 ~
- EL. 2200 ji ' !
FEL.2185 i t H
= |: il i -
il
1 | II o \
1 L, ( ~
i i —rt i
I 11 ) -
i I
1 =AW /r,: ! : :q
5 ik =iiixme ‘CABLE  SHAFT ‘:| H Ii
:: : l—— ACCESS SHAFT (PROJECTED) N
I ! h
1 . H :
L : ] .r\vsm SHAFT
" | 1
" [ 1 3
17'1.D. PENSTOCK (CONCRETE LINED) o I :1
A g /
h | h 100 200 FEET
" . H SCALE
! ]
TRANSFORMER | | "
GALLERY N |1 I
o 1 -
GROUT & DRAINAGE BoLts | | /~POWERHOUSE i SURGE CHAMBER 34' MODIFIED HORSESHOE
GALLERY \ g I, ! ROCK BOLTS CONCRETE LINED L
- £L 1507 . , {11500 TfILRACE TUNNELS 4
CONSTRUCTION ADIT\Y })& N FEL 1463 ALASKA POWER AUTHORITY
. - — T ' EL 1422 M= =N
EL. 1420 1z 4 e — I ST SUSITNA HYDROELECTRIC PROJECT
LCONCRETE PLUG h AT
200’
STEEL LINED WATANA
- . o POWER FACILITIES
PROFILE GENERAL ARRANGEMENT
PLATE
%W MARCH 1982
ACRES AMERICAN INCORPORATED | 23




£,
O\g

PENSTOCK
CONSTRUCTION i
ADIT ~ \
==~ R=150"
p— =\
GRADE-6.1% — SN(EL 15040
e EL.14§35 &
/”/ = - -
4 - '
- T - N AN access
- TUNNEL

A4
t/j‘

e
Qo

PENSTOCK

ACCESS

o By LEL.1492.4

TonsroneR |
SURGE CHAMBER
T _fD ACCESS TUNNEL
GROUTING
EL. 14200 GALLERY //C R 500
' ' c ’ \_EL.I507.0 /0
/ EL.1507.0 H : EL.1500.0
/ 3 7 .
L o L I /
/ —3%// 7
/ s//[ B :
—— /
[ 2 7 I\
— A ,
[~ &/ w8 /
TE 2 Vi
T~ /
/ 2 [ pa
/ // ]
Lo 4 }
/ | E j_\
\ SURGE
ACCESS CHAMBER

28'-0"

ADIT)

TRANSFORMER —/ POWERHOUSE

GALLERY

(NOT IN PENSTOCK
CONSTRUCTION

DRAINAGE
GULLEY

SECTION A-A
SCALE B

SHAFT
9.000

SECTION C-C
SCALE B

SECTIONB-B
SCALE B

ACCESS PORTAL
EL. 1560.0

DIVERSION
TUNNELS

TAILRACE
TUNNEL

1~6"—

o
3;220 %,
Y00

TO POWER
\INTAKE

PENSTOCK
CONSTRUCTION
ADIT

[@]

TRANSFORMER
/ GALLERY
ACCESS . | ACCESS
SHAFT TUNNEL

2 CABLE
SHAFTS Q

GROUTING
GALLERY

TRANSFORMER
GALLERY

POWERHOUSE
TAILRACE

TUNNELS
SURGE CHAMBER

ISOMETRIC
SCALE A

DRAINAGE
GULLEY

SECTION D-D

SCALE B

SURGE SHAFT
L VENT

CONTROL CABLE AREA
AIR DUCT

20'DIA.

}
|
\—COUNTERVIEIGHT
ELEVATOR
DETAIL |
SCALE B

ACCESS
PORTAL

DIVERSION
TUNNEL

SURGE CHAMBER
ACCESS TUNNEL

(o] 8 |6 FEET
SCALE B I e

o] 100 200 FEET
SCALE A

ALASKA POWER AUTHORITY

BOAES

SUSITNA HYDROELECTRIC PROJECT

WATANA
POWER FACILITES

PLATE

ACCESS

ACRES AMERICAN INCORPORATED

MARCH 1982




IN FEET

ELEVATION

1608

592

1576

1560

1544

1528

1512

1496

1480

1464

1448

1432

1416

1400

1384

1368

_ e - - e - - . I ——
CABLE SHAFT
-
Vd
ROCK SUPPORT AS 1] ROCK SUPPORT AS
REQUIRED ‘ \ - /” REGUIRED (TYR)
L R o4 2 L . I o S e ]
TRANSFORMER | ! -
GALLERY AN f
\ '
— - - - - T B - — e e — - - —
ROCK SUPPORT AS ! |
REQUIRED (TYR)
U - PR S S e - — — — U U S et _—
I e e e s e s
MR |
GALLERY
N T
I _ - ,, _ E— e N - -
- ISOLATED PHASE .
BUS /~ POWERHOUSE
- - _ _ ] _ .
— - POWERHOUSE - p)
CRANE T
N
g RATE GUIDES
I’"*"l Vi / E
I 1 rD - S . .
[ J | l 1 SURGE CHAMBER
S — . —am—— — — — r— - — —— SUNRES— — — - : - - — — —. — — —_ — —_— —_— — — — — vt
CONCRETE LINED | GENERATOR I TAILRACE
PENSTOCK 3k = TAILRACE | TUNNEL
STEEL LINED . TUNNEL STOPLOG
T —-]_m ,,,,, _ _ PENSTOCK : o ! S ouoes ,
\ i I —— TURBINE
! |
— - 1 e e e e i e~ £ R S e i _ _ _ . _ _ , o — ~ § : ] _ - -
ST == = e e e e e DRAFT TU
=TS SE __slewes, | 3
) B B ) R - ~ ~ ‘“‘W R g i
SECTION A-A
SCALE B
- ACCESS TUNNELS
/ \\
. / \; ‘\\‘ _
....... |, N
0 16 32 FEET
1480 — - — S AL B
0 100 200 FEET
SCALE A [ e
1464 - - — A - N e
1 ~ CONCRETE LINED
= CONSTRUCTION ADIT PENSTOCK
Wigaq8}— /
S NHY=N
z Vi
A 5 s % 4 i Aﬂﬂ[ﬁ ALASKA POWER AUTHORITY
= : - ' e
At J. kRS LY E // / / o \ SUSITNA HYDROELECTRIC PROJECT
W) “"\\ a - 4_>< .
' \_ TAILRAC L o o i
™ i A ™ ~ TONNEL 1416 WATANA
— PENSTOCK i I[I“ CONCRETE PLUG
) 5T \ \ POWER FACILITIES
GROUT _ __ TRANSFORMER POWERHOUSE PLAN X
GALLERY GALLEY _ SURGE CHAMBER 1aool _ . o AN & SECTIONS
PLAN SECTION B‘B //4 PLATE
SCALE A SCALE 8 %% B MARCH 1982 25
ACRES AMERICAN INCORPORATED




50 TON OVERHEAD CRANE
35 TON CRANE

NNNOINA
p——

| __EL.2236 HiGHEST LIFT

=

FoLL~! |
M L.— METAL SIDING
I e B| | sTeEL coumn
‘ i TRASHRACK _ HYDRAULIC
l A f CYLINDER
i \
j FT™~~aR VENT
L EL.2200
NORMAL
MAX. OPERATING
E_,EL,zms E . LINKED STEM
- suLkwead (|| W | —[-——= .
AT GATE GUIDE —i|
B INTAKE |GATE
- SHUTTER GUIDE
ICE BOOM— GUIDE
GUIDE o Is 2 - B
| TRASHRACK
11| suioe
e L ANCHORS
10
|
EL.2129 ||| |
@
TRASHRACKI | J
(TYPICAL)
L™ !
@
SHUTTER ®©
NO. 1
[ 5 I
K
- -
N g
& ~
=1 L4 -
MINIMUM 3 SHUTTER ®
OPERATING O HNO. 2
LEVEL EL.2045 Lﬁ_}
|
A |
1
SHUTTER © ) <
NO.3 ~ 3
EL.2012 ,
EL. 2007 EL.2009 K \ .2
=
e LSS kP B -INTAKE GATL
A I7'W. X 17'H.

BULKHEAD
GATE, 22'W. X 23'H.
(2 SECTIONS)
SECTION THRU

INTAKE GATE CONTROL STRUCTURE

17’ DIA.

INTAKE GATE —_

BULKHEAD —
GATE

SHUTTER

TRASH RACK ~d

Y ICE BOOM
GUIDE — |

|
|
-
|
|

|

]

1 J//,HDJ

| —

[T,

@ INTAKE
NO. &

30' 20'

& INTA
NO.

30'

il

1]

EL.2200

PLAN AT EL. 202|

€ INTAKE
NO.6&

';‘F L
|

PLAN AT EL.2II5

KE

@ INTAKE
3

'
e

EMERGENCY
SPILLWAY
CHANNEL

[EL. 2170 7

w. INTAKE
NO. 1

PLAN AT EL. 2205

s

L. 2185

OUTLET—/V

FACILITIES
INTAKE
(SEE PLATE 19)

EL. 2009

MAIENNT

T e

Y

|\,{

=

EL.2009

EL. 2185
- =

TRASH RACK

FRONT ELEVATION

SECTION A-A

SECTION B-B

(SHUTTERS OMITTED
FOR CLARITY)

UPSTREAM ELEVATION

| _EL.2004

SCALE

[~— TRAVELING ICE BOOM
EL. 2170

16 32 FEET

)
e

JGAE

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

WATANA
POWER INTAKE
SECTIONS

e

ACRES AMERICAN INCORPORATED

MARCH 1982

PLATE

26




45'-0"

E2
E3
E4
ES
E6
E7
E8
E9
EI0
EN
El2
EI3
El4

15 KV ISOLATED PHASE BUS

GENERATOR TERMINAL CUBICAL
GENERATOR NEUTRAL CUBICAL

UNIT AUXILIARY SWITCHBOARD

RELAY BOARD

TURBINE GENERATOR CONTROL BOARD
EXCITATION BOARD

EXCITATION TRANSFORMER

MAIN AUXILIARY SWITCHGEAR

AUXILIARY SERVICE TRANSFORMER 7.5/10 MVA
AUXILIARY SERVICE TRANSFORMER 2 MVA
GENERAL AUXILIARY SWITCHBOARD
ESSENTIAL SERVICES SWITCHBOARD

POWERHOUSE PLANS

6 UNITS AT 60'-0"=300"-0" 110'-0"
15'-6" 15'-6"
G UNIT | GUNIT 2 UNIT 3 ¢ LUNIT 4 ¢ ¢ UNITS ¢ UNIT 6
4 .
EQUIPMENT
<E'> (Ez> i HATCH — <:E:>3 <E:>4 — ELEVATOR
CW. INTAKE DRAFT TUBE !
STRAINER—\ ) ~ CW. PUMP |/ ACCESS !
/ | i X
DN
[|: R ' TR I i 1 MAcH%
M |0 E:::::II.‘- SHOP AREA
b i W \_g\/ \ /] E D
) A > /fx fx N
[« 2 I
¢ < TN ! / \ STORAGE
L K | PUMP o
0! + ROOM Y
1AL g 0} x
O COMPRESSOR ROOM 000
O
| T coJJUnoOO
[ | | ] ! \ (! 1 ™
PUMPS | | W | I— | I Y 1.1 1T | I 3
BELOW FLOOR |
GOVERNOR
4 | 4 PUMPING UNIT
Ist_ o " |9 I_ ° "
PLAN AT EL. 1406.0 PLAN AT EL. 1422.0 PLAN AT EL.1444.0
(DRAINAGE AND DEWATERING LEVEL) (DISTRIBUTOR LEVEL) (GENERATOR FLOOR)
(UNIT
b
EI4)UNIT
3)
/<E]>(UNITS 2,4 ONLY)
50'-0" | 60-0" — ~ 6 UNITS AT |) 60'-0"=300"-0" 1o'-o0" .
[}
]
C ACCESS SHAFT € UNIT [LO:,B E ¢ UNIT 2 UNIT 5 ¢ UNIT 6
i g } g
@ @ % I FIREWALL ! ELEVATOR
4 | -
{E10)
1 !»FIREWALL ‘
L AR _AENIENPR
LOCKER | + H H =] - H [ B H H H H ] H
ROOM J'—_I DNM
| <
| om0 =s0om U] = o ]
Y\
OFFICE MAINTENANCE
I (. I /_HATCH -
{\__an@u@___z\
DN -
+ BATTERY ROOM < -
{*}' SERVICE BAY el
e | z
|7
WASHROOMS i
-
LUNCH
ROOM
H H H L H H H H H H H H
SN ASnSE
EQUIPMENT
HATCH [ 16 32 FEET
PLAN AT||EL.1463.0 SCALE |
(POWERHOUSE FLOOR)
LEGEND
El GENERATOR CIRCUIT BREAKERS

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

WATANA
POWERHOUSE
PLANS

ACRES AMERICAN INCORPORATED

MARCH 1982

PLATE

27




20-0" UNIT | UNIT 2 UNIT 3 UNIT 4 UNIT § UNIT &

| ¥ § t i § ¢
/4 P A | | B ‘ ‘ »c
! NIENTY = EL.I514
; ¥
POWERHOUSE EL.1496
/ACCESS
/ ELEVATOR - ;
& b
z N
g / 1 .1
B / [ 'i? T
7 &
= = |_EL.1463
# 1]
EL.1444
£1.1433
J »c
— EL 1422
=
0
L
=
EL. 1399
DEWATERING SUMP
EL.138I
A o d:)
STRUCTURE
LONGITUDINAL SECTION (THRU CENTERLINE OF UNITS,UNITS NOT SHOWN)
EL.1514
¢ POWERHOUSE TLPOWER“"USE
| 740" | UNITs EL. 1476
EL 1514 r L e EL. 1514
| - 7.5/10 MVA AUX. =
1 DRIP CEILING YSERV(CE TRANSFORMER X ACCESS I
EL.1496 ~ E = EL.1496 +£ TUNNEL IS
/E} 205 TON \aus TUNNE7 EL.1463 |
—~ - POWERHOUSE =y
L CRANE (2) A va % I
7 %_ UNIT .
! EL.1444
EL. 1463 = - ] N P ——
...... 7 | GENERATOR
HoRTA i ”“;Q*f%* w 4 SECTION C-C
L- ,
CIRCUIT i i SECTION THRU SERVICE BAY
BREAKER CETH?.A‘?::}DN 2Mva AuX. SERVICE L S 25 110N THRY SERVILE BAY.
EL. 1444 GALLERY Jk GALLERY EL. 1444 ANSFORMER =
CALLERY E -
EL 1433 ’ ' TURBINE EL 1433 o] 16 32 FEET
T~ T . | e T oy —————
> | T A |
EL.1422 . o = I R EL. 1422 |
. l G i - G DISTRIBUTOR g2 | . -
1_ ““““““ e P e — E o S
DRAINAGE AND = =
DEWATERING w
GALLERY
EL 1399 EL. 1399
1 ~
"_’L___\ EL.1393 “ ALASKA POWER AUTHORITY
EL.1388
N — il SUSITNA HYDROELECTRIC PROJECT
WATANA
SECTION A-A (SECTION THRU CENTERLINE OF UNIT) SECTION B-B (SECTION THRU BUS TUNNEL) POWERHOUSE
SECTIONS
7, PLATE
R e MARCH 1982 | 5g
ACRES AMERICAN INCORPORATED




~ TO MAIN
/ ACCESS SHAFT
/

7~ DELUGE VALVE
/

RAILS
/ L 25'-0"

~ ACCESS TUNNEL

/ 30'-0" ¢ 86'-0" \ 34'-0" 86'-0" " 34'-0" - gg'-0" 330"
T 7 iy /]
o < / { ! j
o '__.—‘..._..--i " [ DR DR
! & D/P ~FIREWALL n N~
. | i { - =T
L i
3 7 ! é i k I o | S
Q D ANy d iHp Y : : ‘ =il =
L~ ; Il i — < | ‘ ~— OIL ROOM
S W J !
i | J- ——— M - -t l i
- AEATEEA = ]
/ t é- 13 ' OIL. STORAGE TANKS
DRAINAGE PUMPS DRAINAGE SumP ; CABLE SHAFT CABLE SHAFT SPARE TRANSFORMER
No.| No. 2
_~BUS GALLERY
77'-0" 120'-0" 120'- 0" ar'-0*
T
A
PLAN
SCALE A
¥
_—~ CABLE SHAFT
]
¥i ¥
C 7 [
E.
7-8"
|
MONORAIL BEAM ISOLATED PHASE
e — 8US INSPECTION
! — HOIST
= i )
° % STAIRS o 345 Kv
© X = CABLES
= CABLE ©
ISOLATED PHASE AR puct—"7 [ TRAY d
BUS oo,
=i ]
60"
)
:
© 7
¥ i - BUS
! GALLERY
15/345KV 1§ | SECTION B-B SECTION C-C
TRANSFORMER ! N THROUGH BUS GALLERY THROUGH CABLE SHAFT
1 a ) SCALE B SCALE C ° 4 8 FEET
Lot SCALE ¢ mem——
B B o 8 16 FEET
SCALE B e
v [ 16 32 FEET
\ SCALE A
345 KV oL sume / ﬁ / DRAINAGE PUMPS
OIL FILLED COLLECTOR &
CABLE PIPE e g R ——
L STAIRCASE
SECTION A-A A““[s
SCALE B

SECTION D-D

THROUGH SUMP
SCALE A

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

WATANA
TRANSFORMER GALLERY
PLAN & SECTIONS

ACRES AMERICAN INCORPORATED

MARCH 1982

PLATE

29




DRAFT TUBE

" [ e e e e GATE GALLERY
2300 - = — N
\~ L=)
T~ = SURGE T
2200 U u
CHAMBER
\\‘\-\\\\\\\\\ CRANE GATE
- ORIGINAL GROUND SURFACE :
- / (RIGHT TUNNEL) JEL. 1495
2100
—_ J
. - Tl
2000 ORIGINAL GROUND SURFACE, \
(LEFT TUNNEL) \ "y
<
AN
_ 1900 SURGE CHAMBER —— NORMAL
W TW. EL. 1455
o = TAILRACE
z ~ TUNNEL
1800
g
e
<
3 ~
TAILRACE
= e TAILRACE PORTAL Tﬁ“NEL S
= STOPLOG GUIDE
\ N (RIGHT TUNNEL) DRAFT TUBE‘7 OPL| /
S
1600 = TAILRACE ===
PORTAL / N
X(LEFT TUNNEL) L ! —r < ‘
f‘w SURGE CHAMBER
1500 N el FLOW TAILRACE TUNNEL L 4
ﬁ ¥= - N ¥
g T e EE— —1 el R =zl
1400 L - 1
—rTeTTeTT — =
— ——mear
s@d SECTION A-A
SCALE B
1300
PROFILE
SCALE A
A
Tgunn' l *,um'r 2 *_ UNIT 3 *, UNIT 4 #_unn' 5 # UNIT 6
350'-0"
10" MINIMUM . - ‘ “60 0 \ I ‘ }
CONC. LINING 2l6"5, 19'-0 2.6 ! | ' \
YR | [ Ty ] [ TYR)
———— gt ——+ —— ——t —
- DRAFT TUBE |
(TYR) ;
1 ; | I | ! ! |
ROCKBOLTS 1 \ \
AS REQUIRED
= —_
=
(o]
-
w
Ty =
(=]
"
o
o
=7 @ =) USSl S
SECTION B-B i TAILRAGE ‘ s 0 8 16 FEET
CALE C m——
CONCRETE LINED TAILRACE TUNNEL TUNNEL (TYR) ‘ i
SCALE C 0 16 32 FEET
| i SCALE B I )
0 100 200
f + —— SCALE A P
2'-0" 34'-0" 2-o" i TUNNEL 2
e 383) (TYP)
kA ALASKA POWER AUTHORITY
TUNNEL |
SUSITNA HYDROELECTRIC PROJECT
SECTION C-C
SCALE B

WATANA
SECTIONS

SURGE CHAMBER AND TAILRACE

ACRES AMERICAN INCORPORATED

MARCH 1982

PLATE

30




LEGEND

2168 —

26 -—

40 —

46 —

50 —

SN ad

59 -_

59VHZ —

63 —

64F —

€46 -

Tt -

8! -

87 —

DISTANCE RELAY

GENERATOR BACK-UP RELAY

TRANSFORMER THERMAL DEVICE —g%—

UNDERVOLTAGE RELAY

—<EH—
FIELD FAILURE RELAY
TN
FIELD CIRCUIT BREAKER -
NEGATIVE PHASE SEQUENCE RELAY
-0~
THERMAL RELAY

INSTANTANEOQUS OVERCURRENT
RELAY

TIME OVERCURRENT RELAY

TIME OVERCURRENT NEUTRAL
RELAY

OVERVOLTAGE RELAY

VOLTS PER HERTZ

VOLTAGE BALANCE RELAY

GAS PRESSURE RELAY

GENERATOR FIELD GROUND
PROTECTIVE RELAY

GENERATOR STATOR GROUND
PROTECTIVE RELAY

OiL LEVEL RELAY

RECLOSING RELAY

FREQUENCY RELAY

EXCITER VOLTAGE BUILD-uUP
MECHANISM

DIFFERENTIAL PROTECTIVE RELAY

SYMBOLS.
AC GENERATOR, 3 PHASE, 60HZ, —o ol
WYE CONNECTED
NV Y
TRANSFORMER AHJ—{HI'
AUTO TRANSFORMER ] I

CIRCUIT BREAKER

DRAWOUT CIRCUIT BREAKER

LOW VOLTAGE AIR
CIRCUIT BREAKER

LINK IN ISOLATED
PHASE BUS

DISCONNECT SWITCH

GROUND CONNECTION

RESISTOR

RESISTANCE TEMPERATURE
DETECTOR

STANDARD DEVICE

CURRENT TRANSFORMER

TRANSFORMER CONNECTION
3 PHASE,3 WIRE, DELTA

TRANSFORMER CONNECTION
3 PHASE, 3 WIRE, WYE

REACTOR

VOLTAGE TRANSFORMER

CAPACITOR BANK

BUSHING CURRENT TRANSFORMER

LIGHTNING ARRESTOR

CAPACITOR COUPLING
VOLTAGE TRANSFORMER

RECTIFIER

NOTES
1. SUBSCRIPTS
T - TRANSFORMER

TN — TRANSFORMER NEUTRAL

TSS — STATION SERVICE TRANSFORMER
ET — EXCITATION TRANSFORMER

DG - DIESEL GENERATOR

R — REACTOR

GT — GENERATOR TRANSFORMER
F —FIELD

P~ PRIMARY

8 — BACK UP

BF — BREAKER FAILURE

BlI - BUS NO. |

B2 — BUS NO.2

G ~ GENERATOR

G1  — GENERATOR NO. |

G2 — GENERATOR NO. 2
AT ~— AUTO TRANSFORMER

C  — HIGH VOLTAGE CABLE OR
OVERHEAD CONDUCTOR

TC — TRANSFORMER AND CABLE OR
OVERHEAD CONDUCTOR

Auﬂ[s ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT

ELECTRICAL LEGEND

PLATE
%’W"“‘“’“/ MARCH 1982 3 l

L e ——

ACRES AMERICAN INCORPORATED




SWITCHYARD

|

)

SWITCHYARD SWITCHYARD

@

TRANSFORMER PT. ISKV/120-120V

_ SWITCHYARD SWITCHYARD SWITCHYARD
J A —Tr_
345Ky 345y 345KV 34.5KV 345 KV
CABLE ) QILFILLED OIL FILLED CABLE OIL FILLED
d—iF oy CABLE 3 8 I o4 CABLE Nl o—4 CABLE
b d
L E—l
AT SURFACE DIESEL GENERATOR
500 KW, 0,8 PF
@;) 480V, 39,60 HZ.
8
A xcirer] "‘@ A A
H— A TRANSFORMER N P
AYY™ 3X145MVA,I57 345 KV25% 1 Yy YN
A } { FOW,55°C ) A A
® I @ Y
o
STATION SERVICE 3 STATION SERVICE
TRANSFORMER NO.{ TRANSFORMER NO.2
2000 KVA,15000/480V g\ ack START" 2000KVA, 15000/480V
PSP § S S S oo B~ ~ -
T (e 3 : 53E%
A AUXILIARY TRANSFORMER ( A Sy NEPAYAS N
NO.| (SURFACE FACILITIES) ILIARY TRA MER NO. 2
@ 7.5/I0MVA,I5/345KV | %ﬁnuc‘z( %.ﬁ%@; o ALY
I i = 1 7.5/I0MVA, 15/ 34.5KV
= i b =
8§ W o ' |
ISOLATED PHASE BUS | @—< 4
3 GENERATOR @] T T T [{] 9] J]
| CIRCUIT BREAKER L )
[ g 0 y 0’
1%
{ !
EXCITATION !
SURGE TRANSFORMER : |
PROTECTION ‘
;
K ] |
N
. & D 3 B

EXCITATION D J

::E'_,.._

—
|

2500 KVA ]
480V MAIN AUXILIARY SWITCHGEAR

|
B @O |
l

D I—@-

| I -
— § —= TOGOVERNORCONTROL S -
( PT. I5KV/ 120V i
) E —é g — METERING AND SYNCHRONIZING N
D.C.FIELD } 1 J L
FLASHING
N
—_ Gl GENERATOR: 1907218 MVA,09 PF G2
4( ) ~ ISKY, 30, SOHZ. ~
R H—

al
4——’METERING

i1

| » AVR

@ 60/80°C,225RPM

——

RTD (
I
[

%i)
i

h |

&-®® 4
}
{

§

E
e w]
Lyt [ ]

GROUNDING

TRANSFORMER NOTE:

.

©
3

GENERATORS G2,63,G64,G5,66,EQUIPPED
EXACTLY AS GENERATOR GI,

}

3

%?
i

SPARE

STATION SERVICE
TRANSFORMER NO.3
2000KvA, 15000/ 480V

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

WATANA POWERHOUSE
SINGLE LINE DIAGRAM

ACRES AMERICAN INCORPORATED

MARCH 1982

PLATE

32




DEVIL

DEVIL
CANYON CANYON
[} L2
|t ] H—{jt—o o—J
i \'—"\ ~y}—\‘—4\
5t
.
® ey
1
T
345KV BUS B
I
1P [g
METERING -
18
L
3
$— S AT i ”.lfT‘iLi
B

METERING

— .
wuw

F, NE

®

L @

d; &
%%I*‘H—“'h'

|

~M«»W-M—\~

)
1€

Lo
b

345KV BUS B2

ip—di—o  o—4

I

345KV CABLE
|
I

{

POWERHOUSE
WATANA UNITS t8&2

Y

St

)

e o=

1

&—345KV CABLE

|

POWERHOUSE
WATANA UNITS 3 &4

e o—f

1

345KV CABLE

i
f

POWERHOUSE
WATANA UNITS 586

Aums ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT

WATANA SWITCHYARD
SINGLE LINE DIAGRAM

PLATE
Grerre"" MARCH 1982

- — e

ACRES AMERICAN INCORPORATED 33




DEVIL CANYON POWERPLANT -
WATANA POWERPLANT - UNITS | TO 6 UNITS 1 TO 4

® ©, ® ® ®
~
UNIT | k&fiﬁh ‘ I l I ‘ h%ml; Lo | ' | UNIT |

GEN. MEGAWATTS — | conTRoL ‘ ’ l ‘ ! CONTROL | i ] — GEN. MEGAWATTS

GEN. MEGAVARS — - ™ +— GEN. MEGAVARS

GEN. VOLTAGE — e I | l } ] .5 | I I le— GEN, VOLTAGE

xX | LOCAL S% |LocAL

UNIT SPEED - £S lavto.  — £ & |auTo S [+— UNIT SPEED

GEN.VOLTAGE SETTING  —» & | conTRoL i ' i z | conTROL | l I le— GEN. VOLTAGE SETTING

©

TURB. GATE POSITION — .8 i l l I ’ :’z‘, ! ‘ l — TURB. GATE POSITION

a o =
TURB. GATE LIMIT — = SE Mremore 5% (rewore W [+ TURB.GATE LiMIT
GEN. TEMP. STATOR — = 53 avto b ‘ l l | ’ 33 |Auto A | l I o l+— GEN. TEMP. STATOR
& CON
GEN. TEMP. ROTOR - :E 5 e TROL @ |— GEN. TEMP. ROTOR
UNIT BEARINGS TEMP. e g I ‘ I \ I %% | I l © [+~ UNIT BEARINGS TEMP,
z

TRANSFORMER TEMP. — Z = [+ TRANSFORMER TEMP.
" - PER 2 UNIT = COMPUTER ‘ | i I ’ COMPUTER ) ' l I p
(- TRANSF. PER 2 UNITS) z o — CONTROL 2

GEN. CIRCUIT BREAKER ~ —s| + =
POSITION z f ? { T :

o =]
TURBINE — = y E e TURBINE
ALARMS } GENERATOR — L I +  |— GENERATOR ALARMS
8 TRIPS) TRANSFORMER -~ ; Z  Je— TRANSFORMER | & TRIPS
OTHER — < < L— OTHER
3 uNIT UNIT Y
o CONTROLLER CONTR
UNIT 2 (SAME AS UNIT ) —f ONTROLLER © [ UNIT 2 (SAME AS UNIT 1)
F 4 <

UNIT 3 (SAME AS UNIT 1) — < — UNIT 3 (SAME AS UNIT 1)

©

UNIT 4 (SAME AS UNIT 1) — ; Z  [e— UNIT 4 (SAME AS UNIT 1)

© [+ 4

UNIT 5 (SAME AS UNIT 1) —f W o

w SUPERVISORY SUPERVISORY w
UNIT 6 (SAME AS UNIT1) —| = SYSTEM SYSTEM b
ol pu]

345 KV_SWITCHYARD i | CYCLIC TRANSMISSION I u 345 KV SWITCHYARD
CKT. BREAKER POSITIONS —) e— "~ CKT. BREAKER POSITIONS
DISC. SWITCH POSITIONS —| @ Je—  DISC. SWITCH POSITIONS
ALARMS & TRIPS — 3 L 3 +— ALARMS & TRIPS

345 KV BUS VOLTAGE — 2 2 [~ 345 KV BUS VOLTAGE

345 KV BUS FREQUENCY —| = £ J— 345 KV BUS FREQUENCY

[+] [«]
PLANT MEGAWATTS —s © TO CENTRAL o " _ Sgﬁ‘éﬁ?‘éa gg:;ﬁ?‘én © b PLANT MEGAWATTS
DISPATCH CENT -

ELANT MEGAVARS ) (WILLOW) BACKUP +—PLANT MEGAVARS

PLANT ENERGY — lo— PLANT_ENERGY

RESERVOIR LEVEL — — RESERVOIR LEVEL

TAILWATER LEVEL — e TAILWATER LEVEL

DATA PROGRAM QUTPUT
BANK BANK l+— TAPE/DISK DEVICE(TYP) | STORE

SUSITNA AREA
CONTROL ROOM AT WATANA

GIANT OFF-LINE PRINTER

MEASUREMENTS,

ALARM MONITORING,
DISTURBANCES

PROGRAMMER'S

QFF-LINE PRINTER

TERMINAL

| S ——

__CONSOLE

VISUAL DISPLAY
UNIT (TYP)

VDU N® |
+ OPERATOR OPERATOR

VDU N2 2
N2l Ne2

MANAGEMENT - Anﬁ[s ALASKA POWER AUTHORITY
HR./DAY/WEEK/ YEAR
SUSITNA HYDROELECTRIC PROJECT

OFF-LINE PRINTER

CONSOLE ‘ CONSOLE l

GENERAL PROJECT BLOCK SCHEMATIC
ACCOUNTING COMPUTER-AIDED CONTROL SYSTEM

l RESERVOIR WATER

-
|
|
|
|
|
|
|
L

ACRES AMERICAN INCORPORATED

]
MARCH 1982 34




LEGEND
o = = e RECOMMENDED ROUTE

R2W. RIE.

CEN ST L

o & &

Qcam e SN . x 2 500 :3 /\’ffag
I 3? e\ (\{’ D\ Wy T @‘“ﬁ?%@%
G | Ry 0 YN TN v A N S e
- 3 v "/.m,\ ;n‘.\)j\ 5 l.«lfﬂ\k‘:‘lbq PN S 3 A D /" “,’q‘fN 19 [ -

il MJ ", 5 LG @5\5@;%@\%@3 Tl Nl
N @‘% N ol B Y & T
INARY { d N ZE 3\ SN ra vt sy T e A S
4‘\\\ NND ’é ,%{%\ j = S ;uEN S ‘\.5\’3:&@?"/;:»/‘ ==L )

TATS. | %:\:bi/\t?

ENCEE S o S5
> Uy i

g
A
2

et -

= =Y

i

T.198. -

A

T 208

T 218,

..

-~ ) PN ) 2
00 /7(("‘7/4‘-\
/ ™, ;

P PR
re R
/" A 3000 E\J

Q 4 8 MILES
SCALE

[l | A12sKA Power auTHomiTy

ACCESS PLAN
RECOMMENDED ROUTE

REFERENCE: BASE MAP FROM USGS, |: 250,000 PLATE
HEALY, ALASKA ) W
TALKEETNA MOUNTAINS, ALASKA MARCH 1982

| ACRES AMERICAN INCORPORATED 35




o
~. ?dﬁ‘)“

\\./&/
7

LOCATION MA|

SCALE: O 4 B MILES
s

<
758,000
£ 756,000
E 754,000
E 752,000
E 750,000
_E 748000
£ 746,000
E 744,000
E 742,000
_E 740000

! N
N 3,224,000 1 \\—ﬂﬁ}
b
| T
! INORMAL MAXIMUM—{ i (
N 3226 [RESERVOIR LEVEL‘BT\ e i o }
8000 é’ - i é i ’ N *DOWNSTREA N —
. /\_f_\_”\\\\;_\\i:/\f_\/ /}/f/"’u i/#/ T ffFERDA"LW AT SUSITNA I~ mvg:\‘wm\fw' Q/
g P | 1 o - T =0
- ! g /’\/ ? //// 7 e EDGWNSTREAM | o ,ﬁ AN
o~ - iy . s SRS TN : ; \
» —— \J | UPSTREAM—. 7 ) 177/ . Kt 7 e Nt A ™ N AREA-E
y \ , ,\/\F S | COFFERDAM </ /4 I T A NN s N Nl Y FILTER 8 AGGREGATE
N\ ‘ \_;/j\ ey ~— 7 AN =N N . SOURCE
N M“ o vz@ L g | T e OO N \ . o
N3228000 = s . e NN G .. #7 - B > f i /
— NG AN =l —=ShL TR T \ Sl W AT ~
: // \/\f\u//l«/‘ AU/ ﬁh‘ 1L A — > N T \ ) \\M\/( . 500
e AN e DIVERSION T ¢ : — — T Ve y l60p —=
e ‘NTAKE‘,._/\,,,y//z;W?\\f POWERHOUSE T S I SR AN ‘ e 0=
[ - / — ¢
e [ N S { - Nt 4 ; e o 100
f\‘;\_;j;/// s -} L SWITCHYARD /) / ‘Li LY an o~
\?\*}’/"’l ; g i — N Cv/y ~ // — ///\/\/\ ,m/’/
S S / / } p ~a®
N 3,230,000 g
o ( | d é'*‘/f / e g
S <& VA
T a4 N JN A .
oty N o
- OUTLET . /\// f ) o
™~ FACILITIES K\_/ , / 7 /5 j 7
L6 . A7 /42 — /
. STRUCTURE /‘\.f ST )
/| FTEMPORARY ( N\, pZ L/
N 3,232,000 "]/ 2500 RUNWAY RS R LEGEND
ST LEOENY
’ (N #fy ,,@%“égg%ﬁﬂyéﬁ“ —————— —  MAIN ACCESS ROAD
SN e == D o/ L D — CONSTRUCTION ROAD
e N RMANENT SITE ROAD
palrad N f N / PERMANE
/', INTEGRATED / g200~ | = UTILIDOR
, | & OFFiCES S / o
N 3,234,000 | | _BULDING /L b ‘ - )
£ — e g g o - Z‘M:F/,w_ﬁ“M‘ D -
dn” ‘ A < e
| £ 4" LBOOSTER PUMP
AREA-D ﬁi // )/ ) STATION {SEWER)
IMEERViOUS SORBEESTEN s !
PRELIM | ~ | S 2
(PRELIMINARY [ONLY) ! A AR
! S S S S S
SEWAGE TREATMENT | T ‘
" BLANT | / Pl |
- cez=d ] i
CONSTRUCTION _—-"": .............. “ H ! \ !
CaMp ‘ IR .
i! - !
1 ,
i) :
: s
l\) — -}_.__)L | [Vl
\\\/ 2400 ) 1 \} !
e \ ! i
A
. ) \&\\ AHH[S ALASKA POWER AUTHORITY
; N
| (. { Qt\ " SUSITNA HYDROELECTRIC PROJECT
l ~ Sy RN ) [ {
“«/‘\A‘) : T ,1 = ! i . = \ )
{ ) == Nt | | f y
J < | o P g \\\.\ | A A ——J7 ] WATANA
Y S ( BOOSTER PUMP—__ \ | 5‘:/ /{ SN / GENERAL LAYOUT
o ) STATION (WATER) 8% ) /(] / SITE FACILITIES
| 7o WATER INTAKE & PUMP STATION
Vrme— PLATE
o s MARCH 1982 | 2 &
ACRES AMERICAN INCORPORATED




1 LEGEND

! (1) saseeaLL

- N3240,000 SOFTBALL
SECURITY

i (2) wospiTaL

(® FRE & oL sPILL
(€) CAMP MANAGERS OFFICE
%, @) sois Las
\1 PARKING AREAS

(9) ADMINISTRATION OFFICES
/\ STORE
2400
(i) BUS SHELTERS
s : () pormITORIES
® LaunorY

COMMUNICATIONS CTR.

(5) BaNK

RECREATION HALL

(D) KITCHEN & DINING

(1) FOOD SERVICE WAREHOUSE

(i9) WAREHOUSE

€9 GYmNasiUM

@) SWIMMING POOL

(22) MAINTENANCE GARAGE

(@) PUMP HOUSE (WATER)

HOCKEY RINK

5 BACHELOR DORMS MGMT. TYPE A
€9 BACHELOR DORMS MGMT TYPE B
@) 10’ PERMAWALK

16' PERMAWAL K

MANAGER'S GUEST HOUSE

- t-N3, 239,000

\\,
A\
=

)

gﬁ‘ 017

(¢ \“_r’

M (30 OWNER'S GUEST HOUSE
o/  E— | — (3 CONTRACTOR'S GUEST HOUSE
== | e— | ¥ — ) @2) sTAFF CLUBHOUSE

—— (33 GENERATING STATION
 — C _ (39 RELOCATED CAMP HOUSING {160 SPACES)
& & ‘ L { ] @9 FoOTBALL FIELD
@ f ) @9 FUEL STORAGE TANK
R, 4| P— ; ~ N ~_ : — (9 WATER RESERVOIR
g@ i ‘ \ @8 utiLbor
@ = \ @9 HELIPAD
: "“"—3 SEWAGE !
1)) YR (1) Ef) TREATMENT |
PLANT |
-\ N )
\s®

TR |

ey Lo

o 200 400 FEET
SCALE el

™~ _°

ALASKA POWER AUTHORITY

E753,000 E754,000 E75%5,000 ET756,000

E757,000 SUSITNA HYDROELECTRIC PROJECT

WATANA
MAIN CONSTRUCTION CAMP SITE
Z PLATE
P ST | MARCH 1982 | 3
| ACRES AMERICAN INCORPORATED




LEGEND
7] PERMANENT NON- RESIDENTIAL BLDG.

N3,236,000 PERMANENT ROAD
k * [T PERMANENT MULTIFAMILY DWELLINGS

72 UNITS FURNISHED BY YEAR 1992
16 UNITS " . " 2001
PERMANENT SINGLE FAMILY DWELLINGS.
2] UNITS FURNISHED BY YEAR 1992
6 UNITS " ¥ " 200l

W] PERMANENT HOSPITAL

E TEMPORARY HOUSING /UTILITIES
FURNISHED BY OWNER

16 EA. - 4 BEDROOMS UNITS 28°x 50"

I6EA~-2 " " 24'x50'
I6EA-3 ° * -
T2EA-2 " " 14'x 60'
N3.235000 200EA-3 " * 14'x 60"
EJ=3 TEMPORARY LOTS/ UTILITIES FURNISHED
BY OWNER

240 EA-LOT SPACES
PARKING AREAS

MANAGERS OFFICES

GENERATING STATION

FIRE STATION

GAS STATION

SCHOOL

SWIMMING POOL

GYMNASIUM

STORE

RECREATION CENTER

SEWAGE COLLECTION PUMP STATION
WATER PUMP STATION

UTILIDOR

SEWAGE TREATMENT PLANT
WATER TREATMENT PLANT

() FUEL STORAGE TANK (50,0004)

43
ok
8
PEOOEEEOEEEOAO ]

3,233,000

0 200 400 FEET
SCALE

3,232,000

A““[s ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

o WATANA
' VILLAGE AND TOWN SITE

L

E744,000 E745,000 E746,000 E747,000

PLATE
_@"_":t‘:‘:__":'_ MARCH 1982 328

ACRES AMERICAN INCORPORATED




MAINTENANCE ROOM

WALYAVAVATAS
P — B3
Liient /
ELECTRICAL
PHONE, FIRE ALARM
8 CABLE T.V.
INSULATION — |
°
10" '-0" i
€'-0 10, o
REMOVABLE FLOOR
GRATING
A@——M N
1' I \ \
TREA

2" INSULATION

i‘ 224'-0" /
Ao \3 MODULE MODULE MODULE MODULE :Z ®
SECmon) -4 = s
Q MODULE ) MODULE [ MODULE WASH ROOM J-é S
i
DETAIL |—/
TYPICAL DORM TWO MAN SLEEPING ROOMS (2 STORY, 8 MODULES PER' STORY)
56-0"
/‘LOCKERS\
|J1 ]_/ll_‘;_J jl f]JrF\
ol %
Bl e BED BED
' - [ 1] [ 1] [oesk ]
13-6"
DETAIL |
TYPICAL DORMITORY MODULE
SCALE: C
50-0" 1
- o .
BATH [
KITCHEN BEDROOM BEDROOM
= |
g LAUNDRY [—u
) ROOM || 7] FurnaAcE
2 = — - —— i
z - 1# ¥
°
s
LIVING ROOM BEDROOM BEDROOM
BATH
’ | ————— —— —
TYPICAL WOOD FRAME MODULAR HOUSE
FOUR BEDROOM FAMILY UNIT
SCALE: C
80'-0"
A e
[ ELE‘ -] o =)
ROOM
o |45 | 1%
=
()
Blm | s
° 3 OFFICE A
2 2 RIGID FRAME
| A
s nd Srona Ko"ERHE‘D HOoR 6" CONCRETE SLAB
L ; , 1 |

STEPS -

»A RAMP

TYPICAL STEEL FRAME BUILDING
SOILS AND CONCRETE LABORATORY

SCALE: A

F

SECTION A-A

[

14" WATER /

6" SANITARY sewsa/ \4

TJYPICAL PERMAWALK

TED
As REQUIRED

WOOD SUPPORTS

GRANULAR PAD

HEATER
HOT WATER

WITH UTILIDOR (AT DORMS)

SCALE: B

2" INSULATION
53/5'
3" SCULPTURED PANELS

2.5

PERMANENT VILLAGE HOUSING

|l_

2

/ \\9 BASE-2" GRADE A
4" CRUSHED STONE -4 D.1. 8-0" GRANULAR PAD

TYPICAL SECTION—SECONDARY ROAD

g 170" 170" i
]
2% SLOPE 2 % SLOPE 2.8
7 X 25 | ] 7
e e e TR
/ \—9' BASE-2" GRADE A - S
2'-0'
4" CRUSHED STONE-3/4.D.I. 8-0" GRANULAR PAD
TYPICAL SECTION — MAIN ROAD
SCALE: ¢
15-0" * 15'-0"
\
12- 0" ! 12'- 0"
2% SLOPE 2% SLOPE 2
2 2 |
;7W
1~0"

SCALE: C

20 FEET

SCALE A 5

40 FEET

SCALE B E

100 FEET

SCALE C 5

ACRES

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

WATANA AND DEVIL CANYON
CONSTRUCTION CAMP DETAILS

ACRES AMERICAN INCORPORATED

MARCH 1982

PLATE

39




\

{ DEVIL CANYON
', RESERVOIR

—_

4
~{ {GOLD CREEK
A
g

R yd
N

v
LN
)
/B
.
o

- -

W)
r—’& i @?’
{ S/

é}?’ \°¢’
>
o] 4 8 MILES.
LOCATION MAP SCALE e

LEGEND

e~~~ NORMAL MAXIMUM
OPERATING LEVEL
EL. 1455

~———2000———CONTOUR IN FEET
ABOVE MSL

DEVIL CANYON DAM

So— o \
X e
&
G/
! 0 1 2 MILES
SCALE

An“[s ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
RESERVOIR
PLAN

PLATE
g o™= | MARCH |982 40 :

ACRES AMERICAN INCORPORATED




Q3.1VHOJHOONI NVOIHIWV SINIV

IV | zse1 Houvw \t&\uel&

3ivid

| ! i ! N AN T ~
LNOAV 3LIS | . e M\ NN S
NOANVO 7IA3Q N T~ o N //

103r0¥d OWLO3T30NAAH VNLISNS E__ME M,,,,/ .w ﬁ, A N MY .
| o~ . | o . AN 3
ALIHOHLNVY ¥3MOd VISVYV P \ . : g j (/
C oozz. // — A P = b — o
N 02z, AN s = Ol
/, . | ) A - = /
; S—— - 000'822'E N

N h
s 371V0S S N /
1334 o008 ooV 0 AN
//
— =
- Ty N
' e m VNVLVM WOMA // /
/ | ey wm\z: @mvm& /
NN o n L\ /
SN | JER S

WVQY34400
WY3d1Sdn

“F IanNnL

N IR
i
NOISY3AIQ A v
SN i
AN .
a N Ll
N N\ A

- —— o~ /f//.f

o AMTES

AON3IOHIW3

// =
13A37 JIOAY3S3Y
WOWIXYN TVWHON

) i ﬁ,\ﬁ\/// oo

TN e

vy
\\.

\. /
)l

|

)

)
ﬂ%&\ 7 .
L A

000819 3
000029 3

m
®»
o
2




| 031VHOJYOON! NYOIMIWY S3UJV
2P | 286l Houvn e
31lvd
LNIWNIONVHYHVY IVHIN3O oo@},,:/, \ | /\/I\
NOANVO 1IA3A ~ \ \ AHIT WO
o I YIWHOASNVHL
o . ——— 3ISNOHYIMOd /
103r0dd JIMLO3T30HGAH YNLISNS %w——g‘ ~ ~
S o /
ALIHOHLNVY Y3IMOd VASV IV \\!\V\\N\\\\l///\ /
e T T T / -~ ™~
——— —— - / .
e \Lwr N o
> .
.A/Pmm_wu.q_ﬁ YIAWVHO 39uNS \w\o////
— . ——
B NN
e 3TVOS — - ] . = \ 000%Z2'2N
1334000 002 0 T T 77 R 7 : AN
] -
b
~. e PEAS N /
o o e Nem=l /
= ~> 3UNLONYLS TO¥LINOD _
— T T S
e Y,/ - AYMIT1dS T N
> \\\ A.‘, " -
- AVMTTIdS NIVN : v_OOJumhwwwn_mw i .
N - R /7, 339000/ .
00S| e — ] - B / { .
! i JINNNL TN

o $5300V z_ﬁ‘\\ T
- ~ e
e S

000°€22'e N

WVAY34400°

\
WY 3 LSNMOQ' B 5
. ANy < % . )
< e e T
- avoy %oy - T 330 % i S B L pd
— $5390V - = i R —
“\. 0%, - - = S T = s I, ‘
77 3SNOHY3IMOd >ooo\/l\/\/ . s —— z . RN aN
T T SN . - < e AN Oy S e — . ‘ \
—— T o T - 7 g S —————— T TS g o D —
I - - e — _ hﬂ”\\\)ﬂiﬂlW/{/\ e N
- = - l\.ﬁw/llﬂﬂ' \\ ~ V R
- ’ Y Q3NNNL NOISY3AIQ
o 5% 45283 P RN N 7\
N
g, s & v IR \.\\v\ \ SN
1
BN / y \ \ / 7// 000'222'eN
/

B 000122 N
T e N/ Y
93A37 MIOAN3S3N
WONIXYW ._<zmozA\v
e A
N\ -’ .
; h N R AN

T T —~——
~ ~
|

v <7
/ S
vEI 3 \\ N

e 0
] ' .
S'69v1 13 —— p—
% 9n1d 3sn3 ,J@( ]
oow_/\/\(./ UMIIdS AONIONINI cwo TN
!\I/ O

2

(o)

000'€193
00079 3
000'619 3




ELEVATION (FEET)

SURFACE AREA {I000 ACRES)

12 10 8 6 4 2 o
875 180 %
|
1500 e e e e e e 165 5
/ I
\\ / e e SR N J— }
L 870 150 '
|
/ / i
1400 M — 774‘ — 135 1
VOLUME ~ / SURFACE AREA / i [
pd y | /

// BES / 120 % /
1300 / - - - 105 - !

\ 860 e 90 L /
1200 e | 75 i

L/ 1T

|
100 e T* — | 45 L »—»TL-—M————— ——j;wa - /
| \ JA 1o B T /
| / f ﬁ /

//
N
|
I
W
DISCHARGE (1000 CFS)
-

GAGE HEIGHT (FEET}

1000 — I B 15 [ e e s e e e -t
| T @ —
I |
845 ' §* t ° :
| ! ] 1.005 .2 5 10 20 50 100 1000 1G, 000
i l | RETURN PERIOD (YEARS)
900 . :
o 2 4 6 8 10 12 14 o 20 40 60 80 100 120 140 80 180 200
FLOOD FREQUENCY CURVE
VOLUME (ACRE FEET X 10%) DISCHARGE (CFS X 10%) {INFLOW AFTER ROUTING THROUGH WATANA)
RESERVOIR VOLUME AND SURFACE AREA TAILWATER RATING CURVE

Aﬂms ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROVECT

DEVIL CANYON
HYDROLOGICAL DATA
SHEET |

% PLATE
AR MARCH 1982

i 43

ACRES AMERICAN INCORPORATED




FLOW ( X1000 CFS)

ELEVATION (FT.)

360 !
' |
'1 RESERVOIR
' INFLOW / OllJTFLOW
320 - ‘
t
i
]
280 - -
i
' i
: ki !
240 | -
A Y
X
>
mFLow-x
200 — -
|« EMERGANCY
160 - e -
M~ POWERHOUSE
SED |
OUTFLOW
20— ATCHING o B
INFLOW
!
80 R —
POWERHOUSE AND
40 Z i OPERATING N
‘
H
- POWERHOUSE i
o ¥ i -
0 s 10 15 20 28 30 35
TIME {DAYS)
PROBABLE MAXIMUM FLOOD
1480 — B i s e
[
RESERVOIR |
ELEVATION !
o MAX. WSEL | ‘ R 1
. | EMERGANCY ‘
*1465.3'~» 12 Spii 1 way | |
OPERATING :
K60 J* -
\Powznuwsz
1450 —GPERATING
440
1430
1420
1410 —
i
1400 F— |
|
) 5 10 15 20 25 30 35

TIME (DAYS)
PROBABLE MAXIMUM FLOOD

FLOW {x 1000 CFS}

RESERVOIR ELEVATION (FT.)

180 f
160 N\
140 i .
!
i
120 Jy
INFLOW = OUTFLOW
100 \
w AN
\\‘\
60
t
40 — .
3N
MAIN SPILLWAY OPERATING
20 | I
POWERHOUSE AND ‘
QUTLET FACILITIES i
OPERATING {
0 L i |
o 5 ™ 15 20 25 30 35
TIME {DAYS)
RESERVOIR ROUTING
110,000 YR, FLOOD
{460 - j - .
I ——
1458 e rL e —
t !
i | !
POWERHOUSE , OUTLET FACILITIES AND
‘ MAIN SPILLWAY OPERATING
1456 b N 2 }\
i I : !
"
. L
1454 - MAX. WSEL 1455
1452 - — :
|
| ‘
1450 1 L
0 s 10 5 20 25 30 35

TIME (DAYS)
RESERVOIR ROUTING

110,000 YR, FLOOD

FLOW (x 1000 CFS)

RESERVOIR ELEVATION (FT.)

50

20

1460

1458

K56

1454

1452

1450
¢

]
i /|NFLO N = OUTFL?W

i
i i

|

~
POWERHOUSE AND
OUTLET FACITILITIES
OPERATING

10 [ 20 25 30
TIME (DAYS)

RESERVOIR ROUTING

1150 YR. SUMMER FLOOD

1

|~ POWERHOUSE AND
OUTLET FACILITIES

W,

OPERATING

\Mai. WSEL = 1455

i |
B i

10 ] 20 25 30
TIME {DAYS)

RESERVOIR ROUTING

1:50 YR. SUMMER FLOOD

AE

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
HYDROLOGICAL DATA
SHEET 2

Ve

ACRES AMERICAN INCORPORATED

AR

MARCH 1982

PLATE

44




20000 -
2
e
SN [ I P SO [F  L
& I R i
; .
° 1950 1951 1952 1953 1954 =L 1956 1957 1958 1959 1960 1961 1962 963 1964 |965YEAR 1966 1967 1968 ! 1969 1970 1971 : 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
DEVIL CANYON
INFLOW @) - CF§
20000 - —
- SPILL SPILL
& - .
8 |
x
2 10000 ﬂ! ';J.ITHIJLA ﬂ‘l .,HI-L J-l] r\JL anﬂ.J-H
£ i Anl e VLIS T A ey
. | | B
i
° 1950 1951 1952 19583 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 I 1964 : 1965 A 1966 ; 1967 : 1968 : 1969 : 1970 : 1971 1972 : 1973 l 1974 1975 : 1976 1977 1978 1979 : 1980 1981
YEAR
DEVIL CANYON
TOTAL OUTFLOW -CFS
147500 S
—1 Fﬁ ¥ i L )
t Lllarl FRYITRYRY
£1425.00 r |— - }-
>
i+ L : : T
| | |
| i |
1375.00 1950 1954 1952 1953 1954 1955 1956 : 1957 1958 t 1959 1960 : 1961 1962 : 1963 1964 !965YEARI966 1967 : 1968 ; 1969 : 970 1971 1972 1973 1974 1975 1976 1977 978 1979 1980 1981
DEVIL CANYON
RESERVOIR ELEVATION-FT
I
z 400 - i
3 JJ T
5 i ” u
g T -
Fr]
° 1950 195t 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 . 1966 1967 ! 1968 1969 1970 + 1971 1972 . 1973 1974 : 1975 1976 : 1977 1978 1979 1980 1981
YEAR
DEVIL CANYON
ENERGY- GWH
A[}H[s ALASKA POWER AUTHORITY
NOTES: SUSITNA HYDROELECTRIC PROJECT

I. ALL YEARS ARE WATER YEARS: OCTOBER THROUGH SEPTEMBER.

2. INFLOW TO DEVIL CANYON EQUALS TOTAL OUTFLOW FROM WATANA
PLUS CONTRIBUTION FLOW FROM INTERVENING AREA BETWEEN
DAM SITES.

DEVIL CANYON
SIMULATED RESERVOIR OPERATION

PLATE

435

MARCH (982

ACRES AMERICAN INCORPORATED




ELEVATION IN FEET

TOP OF PARAPET
EL.I1466 ™

\\ \\

N
\"\
~

N

\\
/ \ -
i

/-

1600

1500

1400

1300

1200

1100

1000

300

800

AN S
-4‘\ L)
g A 8 8 t
< g & 8 S i
g e o « o &
o | ) o
|
: | ) = =
T~ EMERGENGY SPILLWAY /
AN /THRUST BLOCK TOP OF PARAPET EL.1466 THRUST BLOCK /— SADDLE DAM CREST EL.I472 AT CENTER ¥ -~ T
7/ / 7~ ARCH DAM CREST EL 1463 JEL1470 EL1470 M
\K - [/ \ ; U EL.1a34
= N ] ~ £ " 50 erout
Y \~\/ QRIGINAL GROUND / o———— T~ - ——F GALLERIES
’ X R
- - W4 ] S ’
Y
\\ DAM FOUNDATION / ) . /
. . :
EN )é% N NP | Py
M‘ ~ . G 0 100 200 FEET
- \ ’ / AL el
75 . I
\\ DY i . & ‘%\ =
\XQ@ __ELJI050. @/f ACCESS
: =t TO DISCHARGE
1 VALVES
3 1 2 2
QUTLET - wlinln g ~—§:‘_}l
FACILITIES \stg_ @ ;} //
< b=t
\"\ " e ALASKA POWER AUTHORITY
o N S SUSITNA HYDROELECTRIC PROJECT
DEVIL CANYON

700

e L
ARCH_DAM

" REFERENCE PLACE

—

ey
—
— .
/«/‘s"‘\_«n

900~
950
: J//

—ACCrss Roas (
|
|

\ FUSE PLUG

PROFILE (DEVELOPED - LOOKING UPSTREAM)

DAMS
PLAN AND PROFILE

PLATE

46

MARCH 1982

b o e ]

ACRES AMERICAN INCORPORATED

A e SRR SRS et



R I R 3

LEFT SIjE ——.\

RIGHT SIDE —

1500

1400 |-

1300

B

1334 NI NOILVAIN3

1000

900 |-

820

€0

50

40

30

20

10

CENTRAL ANGLE (DEGS)

DIAGRAM OF CENTRAL ANGLES

—RIGHT EXTRADOS
CONTOUR LINES SHOW SOUND ROCK

;~LEFT EXTRADOS

NOTE

LEGEND

R
E

100 FEET

-
z 5
o3
- &
S |o
<K
5 &
3 |8
3
PH
AA
x £
(72
< 3
-t
«
==
[ ——]
L e }
-_——

SCALE

8
>3 >
-4
g0
O w
JZ3

w
=S
Q

47

PLATE

MARCH 1982

Haw

ALt
ACRES AMERICAN INCORPORATED |

PLAN OF ARCH




ELEVATION N FEET

1500

1400

1300

1200

HOO

1000

800

26.96'

CENTER R I

LEGEND

T+—INTRADOS FACE
f———LEFT SIDE
———-—RADIUS

E~———EXTRADOS FACE
§ Re———RIGHT SIDE

b —RADIUS
\\ \\
\ \
N
\ RR Axis = 777.19(N.T.S.) o
R- AXIS » 699.67'(NT.S.) - \ '
20 \
EL. 1463 \ N\
A \
\\3\% \
c=g7T" L
EL.1306.22 \\“\\ \ 2
\\ \‘\«?‘
— “ <
_ EL.1270 5
—_— . Eelgro o8
EL.1240
T &I .
‘\.,_3{2‘5;31
\\\
’ \\\\h
20 EL. 1100 —
. - )
///
o L center oF iNTRADOS
- CROWN SECTION
N CENTER OF EXTRADOS-CROWN SECTION /
\\gu.aos’r.ea —
P 1 e
83—
RE:E?//
——
o
™ —
) -
-
[=]
'S
o
@
>
L4
N
S = \
P o __EL.820
__§ ! T
8071 | 1697~ 0\ EL.777.61
== 50 100 FEET
SCALE

213.36"

662.79"

812.36'

ALASKA POWER AUTHORITY

ACAES

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
MAIN DAM
CROWN SECTION

MARCH 1982

48

ACRES AMERICAN INCORPORATED

A D A e



ELEVATION IN FEET

1500

1400

1300

1200

1100

1000

900

800

PLAN H
AT EL. 10O

EL.I1466

CREST EL.1463

I
eyl

AN\

;ggkor SOUND \W

LA
LINE OF
EXCAVATION

+ @ OUTLET FACILITIES
U

DAM PROFILE

ELEVATION IN FEET

1500

1400

1300

1200

[1[e]e]

1000

900

800

SOUND ROCK

AXIS OF DAM

PLAN
AT EL. 820

. i /7

i
B\ ORIGINAL GROUND
7ﬁ=‘lﬂ§ \ SURFACE (TYP)
EL.1300 ... |
' |

|
TOP OF SOUND—""\\

ROCK (TYP) - 1
Noaxs of - P k17 \ SECTION E-E
DAM (TYP) —i ] ~ I L
EL.1100 -~ EL.1I00 ¢
SECTION. A-A ' \ "\
SECTION B-B ' SECTION D-D
100 200 FEET
SCALE

i —

SECTION C-C

DAM_SECTIONS

ALASKA POWER AUTHORITY

AiAES

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
MAIN DAM
SECTIONS

G

ACRES AMERICAN INCORPORATED

MARCH 1982 4 9

PLATE




»c
s /,// @ @

EL. 1380
PARAPET- /
ROADWAY
—_- PARAPE T
s b
e 20' DAM
EL. 1470 SADDLE DAM e L2 U
. AR Al
ARCH DAM CH D,
— o i &
20'ACCESS SHAFT—/ -
N
MEL. 1380
N
W RN
\ W PLAN AT EL. 1466
\~\<‘Tos OF SADDLE DAM
PLAN AT EL. 1472
PARAPET
ARCH DAM / EL.1470 -
EL.I - b
el RS 466 J/— ' — EIL.'I466 . TOP_OF PARAPET EL.1466 EL. 1483
| ! SADDLE DAM i | |
/ | | IMPERVIOUS | | I | :
i CORE 1 | | | i |
| | [ Ik | |
| | } I Gl T | |
) (I - '
| | !
™ | ! EL.1405 | P o | i Y
| | . SN /| | S i e i
i
| i !
B R e P Y RN T __EL.1380 i .
-l /- GROUTING AND DRAINAGE GALLERY | =0 ¥ i ]
EL.1365 ;
Lt x SPILLWAY N
L EL.1350 THRUST BLQCK < EL.1350
) | | GROUTING DRAINAGE >
200" GALLERY s Yo o
I | - { sV ARCH DAM
' l ~N ~
~
SECTION D-D :\snomms DRAINAGE
TION A-A GALLERY
t DAM
§ THRUST BLOCK

PARAPET
EL.1466

25'
-30'ROAD AND VERGE
EL. 1470 NORMAL MAXIMUM\ '___‘_____? o 30 60 FEET
OUTLINE OF SADDLE OPERATING LEVEL 1\ EL 1463

25
EL. 1466
—_— EL.1463

PARAPET

DAM CORE EL.1455 SCALE

Aﬂﬂ[ﬂ ALASKA POWER AUTHORITY

\ EL.I380

SUSITNA HYDROELECTRIC PROJECT

EL. 1365
EL. 1350 EL. 1350 DEVIL CANYON
MAIN DAM
SECTION B-B SECTION C-C SECTION E-E THRUST BLOCKS
LEFT ABUTMENT THRUST BLOCK RIGHT ABUTMENT THRUST BLOCK PLATE
&= MARCH 1982 | 5
| ACRES AMERICAN INCORPORATED |




ELEVATION IN FEET

1800

1500

{400

1300

1200

1100

1000

900

800

700

EMERGENCY SPILLWAY

I
i

i

.. ,_E'_L_%QW(
= V| EL.1a34

Vi

N P

CNEE R EEER T
—— e e N e
CONSOLIDATION

GROUTING 20° DEPTH

.
~ - THRUST ACCESS
'\\ N BLOCK SHAFT >0
T RN / ARCH DAM CREST EL.1463 SADDLE DAM CREST EL1472
sPILLWAY ——— [ NI THRUST T F
NOT SHOWN = N BLOCK
— T GALLERY WITHIN
gt g \\ THRUST BLOCK ﬁ\ \\
,____‘DJL.__.\ » F 1
=~ _ I P I N
. ¥ ORIGINAL: e ~~
N GROUND s b |~ ACCESS SHAFTTO >
SURFACE y QUTLET FACILITIES

EXCAVATION
20'H x 15'W ACCES’S %

GALLERIES

/X\ZONE OF CONSOLIDATION
// GROUTING 30' DEPTH

OVER FOUNDATION

s g -

~
’
LIMIT OF —/ ~ /

~
GROUT CURTAIN ~L-~

_LEVEL

\ +

J
MAX{IMUM TAIUNATER——\
N\

T

,boé r“_“ \\K’“—“"/L/;JL,L //—\ ._ﬂo,weasnon

o

TUNNEL -

AREA OF FUSE PLUG

SECTION B-B

SCALE A

SECTION C-C
SCALE A

SECTION D-D
SCALE A —

2 = * ¥
\ - / | / EL.B65 APPROX.
v \»%\-\- // . D+
\ S 4 N | _4—AREA GROUTED
\ N SUMP N T/ ;Rcm DIVERSION
- AY N1~ N |/ UNNEL
N, ] .'
\\ /
e N I L - B}
\ LIMITS OF //
\ GROUT CURTAIN ,
kp B g -
AN 4 i DEVELOPED PROFILE (LOOKING UPSTREAM)
N e SCALE A
- ~ g
S Jo - -
B c
NORMAL MAXIMUM
OPERATING LEVEL EL.1472
EL.1455
DRAINAGE GALLERY =
WITHIN DAM
100" 100
S / = oY ORIGINAL
& / GROUND
. / T R SURFACE )
RN T 15
TOP OF A i - 1t ™ HL‘
Souno s ST S e
Nmi%m ]'[,—l( j
ZONE OF - J ] TOP OF ROCK
gg&m‘s CONSOLIDATION ) ] '1“’ )
GROUTING TOP OF SOUND »
ROCK ?h L
Ity ZONE OF
7y CONSOLIDATION
Iy GROUTING
DRAINAGE o
/ HOLES 10°
DRAINAGE ; AR
OLES \ d \
1

r
Vi
/ DRAINAGE
fa"
GROUT / HOLES
HOLES
CONCRETE
- sLAB
—— DRAINAGE
CHANNEL
= CHANNEL. 1% 2'
—~ DRAINAGE
HOLES
2-ROW \r
GROUT
CURTAIN i
GALLERY DETAIL
SCALE B
10 FEET
SCALE B E
200 FEET
SCALE A m

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
MAIN DAM
GROUTING AND DRAINAGE

ACRES AMERICAN INCORPORATED

MARCH 1982

PLATE




CREST OF ARCH DAM

ELEVATION IN FEET

~—

PLAN AT EL.I050

SCALE A

MOBILE GANTRY
CRANE

1500
ROADWAY
SUPPORTS
1
1400 [
1300
I
1200
1oo
£ EL.ios0
= DETAIL I
1000
h EL.930
200 LWL EL.895
800

SECTION

A-A(TYPICAL)

SCALE A

ELEVATION IN FEET

ENTER POINT OF OUTLET
a7 ALIGN_ME S

CREST OF ARCH DAM

CENTER POINT OF OUTLET

GATE AND TRASH—
RACK GUIDE

BULKHEAD

GATE \
CONCRETE

GUIDE PLUG

TRASH RACK—\

TRANSFER
TROLLEY

¥

8
HEATING JACKET

RING FOLLOWER GAT!

. - - B
1 - C 90" DIA. FIXEE coug
“VALVE AT EL. 93
GATE DRAIN e (102" DIA. FIXED CONE
VALVE AT EL.1050)

90" DIA. STEEL LINER AT EL.930 (1,2 83)
102"DIA. STEEL LINER AT EL.1050(4,5,687)

‘DETAIL 1.
SCALE B

TROLLEY RAIL

|
=
|
)

Z

S~——. | 83 ALIGNMENTS
CENTER POINT OF — ’ I
OUTLET 48 6 EL.9225
ALIGNMENTS e oL B EL.10425
CENTER POINT OF
OUTLET 2 ALIGNMENT
2 \- (
o o— DAM REFERENCE
0. PLANE
PLAN AT EL. 930
SCALE A
1500 w
\(EL.1466 >~ CREST | EL. 1463
KA\
e
~
~N
1400
\zmrrrl—~—\
\ ESTIMATED TOP
OF SOUND ROCK
1308 ORIGINAL GROUND
SURFACE
1200 .
\ LINE OF EXCAVATION
4 6
1100 N\
EL 1050 \
N\
1000 —2 i
/
@ /
7/
900
1,7
800

DAM PROFILE (PROJECTION-LOOKING UPSTREAM)

SCALE A

»
+

SECTION B-B
SCALE B
o 16 32 FEET
SO ALE B
o) 100 200 FEET

SCALE A e

ALASKA POWER AUTHORITY

ACAES

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
MAIN DAM
OUTLET FACILITIES

PLATE

52

MARCH 1982

ACRES AMERICAN INCORPORATED




1600

1500

1400

IN FEET

1300

ELEVATION

1200

1100

1340

1480

1420

1360

IN FEET

1300

ELEVATION

1240

1180

NORMAL MAXIMUM OPERATING
LEVEL EL.1455

SLOPE
-1

DAM CREST

e e e

EMERGENCY =
\\<omemu GROUND SURFACE / SPILLWAY

DAM CREST

EL.1472

3.0'

NOMINAL CREST
EL.1469

EXCAVATION LINE
(TOP OF SOUND ROCK)

PROF ILE (LOOKING UPSTREAM)

P §) O
ORIGINAL £L.1400
GROUND
SURFACE

NORMAL MAXIMUM OPERATING
= - 23
CHANGE OF RIP RAP
AT

SCALE A
=
oS
a5
— E
}
t..§§'.| Tl 1 i
|
i
N N\ |
2 '_971 ROCKFILL !
_RIP RAP CHANGE OF [
— SLOPE AT ———— ]

COARSE FILTER

;
!
1
i
J
;

|
I
{

COARSE FILTER —
FINE FILTER

— -FINE FILTER

=

SECTION THROUGH SADDLE DAM

NOMINAL PROFILE

SCALE B
b 3
<
ﬂ (=]
i
<iQ
) .
s s 3' ROAD BASE
7.5 10", 5, "~ SLOPE VARIES
i | ,/ EL.1472 .
./ 3' OVERBUILD FOR SEISMIC
- N 19 SETTLEMENT - SEE PROFILE DETAIL
~ N = ].
BN RIP RAP
-~
NS
! 15! 15 ~

20
!

B‘ZL 12.7 -~

ROCKFILL
| T F o

J L | = 1834
4 4 T

OF DAM
EL.1469
FILTER FABRIC —
-
RP R” ....... - -
2 ZSl
J * -
100 .rl/ = ‘ ’
o
-
ol
i
24
PROCESSED — 7'2'9 J3-5
 ROCKFILL [
COARSE FINE
FILTER FILTER

FINE . COARSE

CORE FILTER  FILTER
DETAIL 1|
SCALE C

PROFILE
SHOWING CREST ELEVATIONS

NTS.

o 20 40 FEET
SCALE C I s
0 60 120 FEET

SCALE B e

% IE 55)0 FEET
SCALE A

A“H[s ALASKA POWER AUTHORITY
| SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
SADDLE DAM
SECTIONS

S UR——

ACRES AMERICAN INCORPORATED

PLATE
B MARCH 1982 | 53




TEMPORARYA‘C)ONSTRUCTION

ACCESS

ELEVATION IN FEET

INTAKE PORTAL
ACCESS ROAD

DIVERSION INTAKE —

STRUCTURE
1 1)
DO\NN _

RO,

“LEL870
UPSTREAM

[ COFFERDAM

..

—
CONCRETE ARCH DAM

N\

NN

v

\ 7,

X

-~ %‘.----m“
\

DOWNSTREAM
COFFERDAM

—

s

Pt Gl —

v 1=
X

~—— 7 — /
1

T T —

:;i‘.x: —_— us\t Nh

W
FLO .

— “‘\
FLOW

N3,223,000
—— ™~ 1050]
uow'/‘_’\/
A 1150 —M/
O /"’\/
- [Te]
0| b "
1 w
SCALE A
1400 -
/T_—“\\
1300 .
~ORIGINAL GROUND N
_< SURFACE / .
7 i 7 g \
1200 . \ — / =
\\‘h/ \
/ X/— TOP OF ROCK
1o f—- Z ™\
TOP OF ROCK —._| /4 \
" "
000 INTAKE STRUCTURE ~ |4 /—OdTLET STRUCTURE
CONC. LINED ' l$gc's(szTr(a)Emowm AFTER
- EL.947 . N
‘gﬂﬁ&"/ é BEND / TUNNEL FLow iaEND S CONSTRUCTION OF TUNNEL
- 1 — . \
900 |—EL.890 =~<"EL 870 ! ‘ " > _EL.898 E
.890 & " i RIS — : ' . MAX. WATER EL.895
| —————— —— ==
ErEI=1S ﬁ?\uww S —— e : — K EL. 860
CONCRETE PLUG |
800 L ' . . L 2 N { o L L L 1 )
0+00 5400 10+00 15400

TUNNEL

\ROCK TOE TO BE REMOVED

AFTER CONSTRUCTION OF

STATIONING IN FEET

PROFILE
AT CENTERLINE TUNNEL
SCALE A

FINE FILTER ~

CORE

ROCK OR GRAVEL
FILL

MAXIMUM 30
AT ROCK OR GRAVEL EL.947
=3 FILL ~COARSE FILTER
2 2
5' RIP RAP
W ! EL.9I5
VL
€L890 CLOSURE DAM / | S~
(APPROX) [T A - Ll S\fERSM! A; )
I—70" MAXIMUM GROUTED REQUIRED

ALLUVIUM —j

——————1L..

DEPTH APPROX.

MAIN DAM

ZONE
EXCAVATION, SLOPE
) AS REQUIRED
l
- f )

- DEWATERING
AS REQUIRED

TYPICAL CROSS SECTION

PSTREAM COFFERDAM

SCALE B
ROCK OR GRAVEL
FiLL 80" .
5'RIP RAP  MAX
CLOSURE DAM ware
EL.898 EL.895
BERM AS 2 ‘1// 1 , L8935
REQUIRED\ e <2,
= _ / o ~_ELB6O
) TR : (APPROX)
I L 70" MAXIMUM
| [ DEPTH APPROX. GROUTED
muow,, ||
+ |
SLOPE AS 5 \/| *40'—> /r"
REQUIRED }\ TOP OF ROCK
DEWATERING

ALLUVIUM
AS REQUIRED

TYPICAL CROSS SECTION

DOWNSTREAM COFFERDAM

0]
SCALE B

SCALE B

40 80 FEET

e e
0 100 200 FEET
SCALE A

TOP OF ROGK —y |

ALASKA POWER AUTHORITY

ACAES

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
DIVERSION
GENERAL ARRANGEMENT

ACRES AMERICAN INCORPORATED

MARCH 1982

PLATE

54

R —



EL.947

MAX. W.L.EL.944

STAIR TOWER

EL. 947

‘" AIR VENTS
3]
It
4 )10
i i
f
NORM. W.L.EL.910 ::
g ' o] Bl
EL. 900.00 R = UEWA—
P \\
CONSOLIDATION ) b
FLOW__  GROUT HOLES 40"
‘ .
w !
EL 870 i | -
ELsea | i g — A=/
16'-0" POST TENSIONED ANCHORS 8 SLEEVES FOR
CONSOLIDATION GROUTING & PRESSURE
B RELIEF HOLES IN WALLS AND INVERT
SFALING FACE| 24'-0" | 60-0"
ol
SECTION A-A
SCALE A
SEAL FACE
T
16"DIA. VENT
/mpss /
o I
PRy et St
e T __“\
EL.947
|
~—_ |

DIVERSION

EL.947

PLAN AT ELEVATION 947

SCALE A

INLET STRUCTURE

COVERED GATE
/ HOIST GALLERY

T

/

GATE GUIDES

[rHTH

A

N
£

\lu

EL.870
N
ELEVATION B-B
SCALE A
| | I |
\ (. | HOLES FOR
\ e | | 1. CONTACT AND
b Hd| T CONSOLIDATION
\\ . | { GROUTING
: I
5 } ‘ p; ] - S\ NN
' i t il | 2ND. STAGE
¢ ke E o CONC. .
| et TL
FLOW /T 1T T
= |/l jn o N\
| | -
' T
_/ / { I I ! GROUTING
EXISTING CONC. / | | | GROUTING
LINING / b | l
/ |
4
/

SECTION THRU PLUG
SCALE B

STOP LOG GUIDE

EL. 898

EL. 860

SECTION C-C
SCALE A

STOP LOG GUIDE
z <
/ A

i

OPENINGJ
e A
¢ 4 z FLOW
4 o — e
1'F TUNNEL E g - -
T e |
5

IH:q
~—

PLAN AT ELEVATION 898

SCALE A

DIVERSION OUTLET STRUCTURE

TUNNEL"

HPLES FOR CONTACT GROUTING

TYPICAL TUNNEL SECTIONS

SCALE B

T MATT

o

0 20
SCALE B
(o) 16

SCALE A Me——

40 FEET

32 FEET

ALASKA POWER AUTHORITY

ACRES

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
DIVERSION
SECTIONS

ACRES AMERICAN INCORPORATED

MARCH 1982

PLATE

55




GILIVHOHOON! NVIIH3IMY SIHOV

OC | 286 HOWYN | ]
31v1d e

INIWIONVHYVY TVHINIO
AVMTIdS NIV
NOANVD TIA3Q

193rOHd DI4LD3TI0HIAH YNLISNS Emg
ALIHOHLNY Y3IMOd VASVV

I msmsmamsl  371V0S
4334 002 00! 0

8¢ 31V1d 335 SNOILO3S ¥0d4 '3LON

37140¥d

1334 NI ONINOLLVLS

Y3UY § Nt LVYAYOX3 YR
wmy LYK 35007 E

oown 00+9 008
NIYHA
3313y AMITIVS 006
\uu‘,z.«xom
- . {"IVOIdAl)
[N 0613/ " Nivaa xo8 -
Gc_mm.mw:ow.ow 0001713 NIVNID XOR OL 0001 m
4Y
ANNOYS TYNIDINO ; \ S3T0H uuqz@ 5
e M A oot1 m.
» = \ ;
W (30IS HLHON) ~ % ¥3NIT ONOD NIVNG
30v4uns S~ e -~ NIW £ 431134 ]
ANNO¥9 TYNISIHO ™ - A -\!:) \ W u
> A 002!
8 AY31WVO \
39YNIVNG NIvLENO \
AVMTUAS NIVA p
\\ 008!
|
, , - oob!
| awzrwe |
| NOLLvH3v j]%
| ~
| ONILYNIdO WNWIXYIN TYNHON
‘ , - _ _ 3MNLONULS oost
| , M),OEX (H) S
| | 10¥LNOD 3R
|
S (S | 009
—_
/L
- T T
//, ,,v /b‘/\/v\ 77 e msnowiamod
\ v\/\/ A
—
o \/4,
' \ AITIVE
e AR TR TR RN S w0 J5NViL
vy \ / . Y
7 \ \ 3 JUAP —
\ \ Vx/\ — »\U\\“y
000- QONW \/\ \A)\\/\/ \4/ \\\\\\\\
- L N 00 —— Y N e m -
S/ . i T _ € ™ // N F ARy —\
S~ T N e chw\//l\\ Nl T o, W=\ \
SNl e YN S / N 0o = /\/ R \
o ./ 9, L NS e ) - v -7
L/ P 0\\ = . \ l//;// e VI . A
I o AN R —_ -
\‘, g / h ~ / /\J». T // \\y\ ?/ o

. 7 ;
T el = 2NN

|

r—

AVMTUS NIVHN

=T // \
AT \
\ // \ \ W //
\
AN \
ugosmeoi \ A
(] Q.N,
1 NN i
.\Wﬁ&z»zoo ossl

ATRTNES oy

wva HOWY osz—




B

i i
NORMAL MAXIMUM
OPERATING LEVEL

g
Ie

SEALING
[~ FACE

EL. 1466

EL. 1455 =
g — — 7\_\‘

STOPLOG ——]
GUIDES

7
7

2

A

CONCRETE V
APRON \ /
y
i EL. 1375 /

EL. 1365 4

GALLERY

54' HX 30'W
FIXED WHEEL
GATE

CREST
EL.1404

GROUTING

TB

Ww
\

N

103-0"

eROUT-//

CURTAIN

TYPICAL SECTION THRU CENTERLINE OF ROLLWAY

DRAINAGE HOLE

>l

¢ GALLERY
Gmi —
| |
ROLLWAY 141 ]
—gF L |
'<l> | |
e ]
d
£ » T T T
b SEIE
'_ . [
1 N | |
{ T 7 '_1
R
AICONTROL 3 AL |
“|STRUCTURE | ]
° [l T
® bl
_1 b I o8
= Y | i
L4 ( Pt
2 N i |
J e o |
< " EE
) | |
° | 1
4, ROLLWAY ! |
= N N ) T
4 \ |
© ! !
= IS
|
|
|

ES

T B

| |
(v

SECTION A-A

IH

L_

M |

M=
| HOIST HOUSING
LJ

10 0

é Z % ENCLOSED
/ STAIRWAY
” Z ' 7 iN| “ ELECTRICAL
‘i SUBSTATION
il L CONTROL [ ’l BUILDING
”l | / STRUCTURE| = Tlﬁ
JP ROLLWAY. || b ROLLWAY [T ¢ RoLLWAY |’| /
EL. 1466 T —T—T—F—f—1— =Tl SR I L=_i'_j s e 7
| | [ | | I T -
I i [ I} 11 I | |
B r | T I 1 !
| |
S ! { )| ’1 W ’ :\ 7 —
2-0, 30-0" 16-0" 30-0" 16-0"" 30-0" 1 || |
I I I ‘ Al I : , :
ARCH DAM ——| | Il ! Il | | (N
THRUST BLOCK | =~ ! (ot ‘
(I I T A
| 1 [ by | l I
e | (L I I I | I
| I | i 1 l i ] [
CREST (1 i| I | ||[ i | BRI |
EL. 1404 4 ‘1‘ ’ 0ol | ({yk——_1
1 i ;
T e - TR }
| ul[ = ‘ I =Y
| \' \
; \ £ s \
EL. 1375 [
: /
-—— e ————T— ——t—— —— —— —f———] LU —
M ______________ e s e b b e //
S5
o J
ELEVATION B-B
}4 80'-0" N
: EL 1466
NORMAL MAXIMUM s T
OPERATING LEVEL
EL 1455 sTomage
= VAULT
STOP LOG
STORAGE
16 32 FEET
SCALE E
S T ;
3 An“[s ALASKA POWER AUTHORITY
= ] SUSITNA HYDROELECTRIC PROJECT

SECTION ¢-¢

DEVIL CANYON
MAIN SPILLWAY
CONTROL STRUCTURE

|

ACRES AMERICAN INCORPORATED

MARCH 1982

PLATE|

57




LOCAL SHAPING
OF EXCAVATION
WHERE POSSIBLE (TYPR)

L

ORIGINAL
OUND
SURFACE

GROUND
wlm\cz

[ S

AN

VARIES \

-DETAIL |

GALLERY

(10'x10"

SECTION A-A
SCALE: A
ORIGINAL
GROUND
SURFACE
3

VARIES

ALLERY
(10'x10")

SECTION _C-C
SCALE: A

o VAREES e
i 7
|
I
! <
8 BOX DRAINS ROCK
ANCHORS "\ —|~¢~ ANCHORS
T, ﬁ—
e =g ) =g ey Py =T
\\l\ (B b A // //, -
bl
N4 \ i & 7 - B
2 rock 2K N\ /- DETALL 2
Q| ANCHORS N\ | 7 7

<\ / "X DRAINAGE HOLES

FIAFTTN /
W s N T &
< N Nl A ~"\_DRAINAGE HOLES
o e N P
(2] N \ 7 S
j "
N

. 30-0"

_—I"4 GRANULAR

250"

2-o"

BOX DRAINS SLAB
/ ANCHORS \\
S A T4
P »
N N 4
N
L9

SN SV

SECTION B-B
SCALE: A

25'-0"

L

3208 . s,

DETAIL 2
SCALE:B

A
/ ROCK
// //’\ ANCHORS
’ DRAINAGE HOLES

GALLERY
(10'x10")

IE
3-0"

CK ANCHORS
oK s

———=

o

0o 8 16 FEET
SCALE B
0 20 40 FEET

SCALE A I ]

M}H[s ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
MAIN SPILLWAY
CHUTE SECTIONS

ACRES AMERICAN INCORPORATED

Z@-’M MARCH 1982

PLATE

58




000'9193

1450 —

BRI

\. 1500

N 3,221,000

32
Fever
s
\“"0
L
%,
/?60\
200 >~
50
S e S
o ’ oy N
o
i J/ et
N 3,222,00 /\ / \950 o
900 ——
PLAN —
o~
1600

TOP OF ROCK &
: r~ FUSE_PLUG ___\__\[NORTH RocK ‘
1500 NORMAL MAXIMUM BRIDGE — 20" | EL.1as0s N e

OPERATING LEVEL = 5 = = = ) = ORIGINAL
EL14S5 = __—— E i MY \ GROUND SURFACE
e —— — 1177 N\ ELl434 - NORTH SIDE
'——’=——/-"=':’i—- e P ELI4I0 S0P - S = NOTE: FOR SECTIONS SEE PLATE 60
1400 - TR ¥ 0

CONCRETE v PILOT
CNING Ry CHANNEL

LINING

& 1300 : o —— - — =
I e
w
=z
- 0 100 200 FEET
g 1200 SCALE )
4
&
e
w00
1000

PROFILE A“H[s ALASKA POWER‘ AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
EMERGENCY SPILLWAY
GENERAL ARRANGEMENT

PLATE
/N MARCH 1982

_____________ 59

ACRES AMERICAN INCORPORATED




ELEVATION IN FEET

1470

1460

1450

1440

1430

1420

1410

1400

ELEVATION IN FEET

1650

1600

1550

1500

1450

1400

1350

ORIGINAL
GROUND
SURFACE

F
ROCK ANCHORS ——,~ PILOT CHANNEL

220'

SECTION A- A (PLATE 59)

TOP OF
ROCK

ORIGINAL—

ELEVATION VARIES

TYPICAL SECTION B-B (PLATE 59)

SCALE A SCALE A
100"
6" FINE " gt
FILTER S
K EL14655
// / .
304 Palki
RIP RAP /
24 ] CRUSHED STON
- i I —z—[, OR GRAVEL 3/4§T0 12"
i ~
CORE
500" | / X
EL1434 L™ b L N EL.aze
S 40| 10-0" [4-0] 1o* AN \
CRUSHED STONE g AU S CRUSHED STONE ;
OR GRAVEL <FINE FLTER u OR GRAVEL \\
#4 70 3/4" %470 3/4
FINE FILTER 2
I
EL.1410
SECTION THROUGH FUSE PLUG
SCALE B
0 10 20 FEET
/ SCALE © ——
o 50 100 FEET
- SCALE A m—
s i
\ B SURFACE _\ — _——

TYPICAL SECTION C-C (PLATE 59)
SCALE A

ALASKA POWER AUTHORITY

ALAES

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
EMERGENCY SPILLWAY
SECTIONS

PLATE

£ 60

”— ACRES AMERICAN INCORPORATED

MARCH 1982




E616,000

DIVERSION TUNNEL

614,000

E613,000

E612,000

E611,000

-~=——MATCHLINE

N \
M T —_—

N
OPERATING LEVEL

[——1600

\
\
\

\
\
\

N3,224,000

d

()
P I
& /gggnucnou & 800
7 TRANSFORMER
° GALLERY )
(=]
=1 8 | POWERHOUSE PLAN
8 o SCALE A
= 1600 S ACCESS SHAFT
1900
___,_/_/’_‘\-—-——\\
- \_———‘—'\\
1800 — =
ORIGINAL e i
GROUND —1
SURFACEl ™ 1]
A L Il
1700 = H
| | /—ACCESS SHAFT ||
( PROJECTED) | -
I} ]
1600 }
- T m ~L
A | I
EL.1455 /f// SHAFT_A\\\‘w l | 1]
1500 4l +H
EL 1466 ‘ : :' [| _~AIR VENT SHAFT
=  POWER | |/
=—— INTAKE ! 1
~ 1400 4
w EL 1375 |~ B | 7
= ¢ EC1385 ) 2 | 1]
. S F N I
; 1
s B i
= %
g 4 i | 1 N§
& 4 |
] S || ]
@ 1200 .
! I
A | 0
! I
1100 i I
| [l
GROUT GALLERY. | 1]
1000 . 7 |lrransFormer || u
EL 924 GALLERY | POWERHOUSE | N
: E | SURGE CHAMBER .
CONSTRUCTION ADIT n'/ N 1
560 i ELB96 | | -EL 908
. 15' 1D, CONCRETE LINED
i . -%M TAILRACE TUNNEL
EL 820 o [ ELBI7 ; 7
800 € Ll
250' D =
CONCRETE PLUG STEEL LINED / =
DRAFT TUBE
700

PENSTOCK

PROFILE
SCALE B

E609,000
2
o®

E€10,000

100 200 FEET

SCALE B

(o] 200 400 FEET
SCALE A ()

Mm[s ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
POWER FACILITIES
GENERAL ARRANGEMENT

%‘M’ i MARCH 1982

B ACR ES_A:E_RIC_AN—IN CORPORATED

PLATE

6l




EL.SI4

28'-0"

&

ACCESS PORTAL

vs PERMANENT
/ ACCESS TUNNEL

\

TRANSFORMER
GALLERY
ACCESS TUNNEL

PERMANENT
ACCESS TUNNEL

SURGE CHAMBER
ACCESS TUNNEL

PENSTOCK

PENSTOCK
CONSTRUCTION
ADIT

GROUTING
GALLERY

TRANSFORMER
GALLERY

DRAINAGE

GULLEY

) $
o (
1501
g N *
o ) 1
+ "
INTAKE 2 Q‘ O/SURGE CHAMBER
"] EL 924—4» = -
] I o e
7 C -
s J_f_}
— ! C Q-
— = %0:: y TAILRACE TUNNEL
i ~J
uooo t [ N \
A3%°  PENSTOCK  lerouT POWERHOUSE
N .
GALLERY PENSTOCK [
PENSTOCK
CONSTRUCTION ADIT \
| \TRANSFORMER ACCESS SHAFT
GALLERY DETAIL |
PLAN
SCALE A
°
t
[ EONSTRGCTION S
) L
o < DRAINAGE
ml L] ADIT) /" GULLEY
K
N
35'-0"
b
SECTION A-A SECTION B-B SECTION C-C
SCALE B SCALE B SCALE B

SECTION D-D
SCALE B

PERMANENT
ACCESS TUNNEL

TO SURFACE
INTAKE

F R
/ S ‘
ACCESS SHAFT Y

‘/ P
POWERHOUSE

v,
SURGE CHAMBER

ISOMETRIC
SCALE A

—TRANSFORMER GALLERY
ACCESS TUNNEL

CONTROL CABLE AREA

ELEVATOR

DETAIL |
SCALE B

O

TAILRACE TUNNEL

y

0 8
SCALE £ e——

9]
SCALE A

AN
\- COUNTERWEIGHT

SURGE CHAMBER VENT
PENSTOCK
CONSTRUCTION ADIT

PERMANENT
ACCESS TUNNEL

SURGE CHAMBER
ACCESS TUNNEL

16 FEET

100 200 FEET

ALASKA POWER AUTHORITY

HGAE

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
POWER FACILITIES
ACCESS

ACRES AMERICAN INCORPORATED

MARCH 1982

PLATE

62




ELEVATION IN FEET

958

942

926

910

894

878

862

846

830

8i4-

798

782

766

750

ROCK SUPPORT —;{>'""‘“

AS REQUIRED /
] (TYPICAL) | /
ROCK SUPPORT
AS REQUIRED ( TYR) CABLE SHAFT SURGE CHAMBER
\ CRANE \
1
TRANSFORMER—_ ) D N\
GROUTING GALLERY \ g
GALLERY ROCK SUPPOR DRAFT TUBE
(ATSYglaldl;?ED GATE GALLERY\.'
n i i
3 | / GATE— |
T f |
| 1
lﬂr d
====;[::j—=mmé:, N\ - e <L
CONC. LINED giis Sl ERY E SURGE CHAMBER =
PENSTOCK i
|
A7 N N S .
\( d \\ TRANSITION LIU POWERHOUSE DRAFT_TUBE W
\ / LENGTH l TE: G
AN \\ : |- 1 _[“ il
N s
h " ( n Il'll r@ NORMAL TWL.EL.855
a4 - e
7 b3 N
e ¥ N, ﬁ—i——L—ﬁ L_J
\\ . STEEL LINED L — piin
. S [ PENSTOCK i
N - T
~ e -
S, l e, = %\ 4 DISTRIBUTOR
e — —= ——— —{—*' __i SIS N7 y A —
——————————————— e —-—\—S" DRAFT TUBE— ] AN\
W e ‘
\ A
Iy
ml
 N———— e S
= il
SECTION A-A
SCALE B
ACCESS TRANSFORMER
TUNNEL\ GALLERY
X 3 ACCESS
GROUT &r‘— ¥ TUNNELS
GALLERY\\-‘— ! POWERHOUSE
PENSTOCK / —_
SURGE
ign’smucnon' — T / CHAMBER
O
' | 2l 878
o TAILRACE TRANSITION
ﬁ H— TUNNEL :
. 862 CONSTRUCTION ADIT
— - \ STEEL LINER
o CONC. PLUG TO BE CONSTRUC f % = F TR
F 2 3 e ==
0 AFTER COMPLETION OF SCACE B
z 846 ¥ LINED_PENSTOCKS 0 100 200 FEET
PENSTOCK o a 2 SCALE A I
5
= i i
< 830 L
§ oy j
- —
g b‘\—AccEss 814 = .
SHAFT ]
A““[s ALASKA POWER AUTHORITY
798 SUSITNA HYDROELECTRIC PROJECT
PLAN
SCALE A SECTION B-B

SCALE 8

DEVIL CANYON
POWERHOUSE
PLAN 8 SECTIONS

ACRES AMERICAN INCORPORATED

PLATE

63

MARCH 1982




EL.1466

INTAKE GANTRY CRANE

AIR VENT

IS Y

BULKHEAD GATE
" GUIDE

[ INTAKE GATE

GUIDE

—
NORMAL MAX. OPERATING | F
LEVEL EL.1485 -
o
F-FHEHE-F-
=
/-//
P
4. 3
MINIMUM RESERVOIR W.L D
EL.1405
> H
EL.I395 ]Q b
)

TRASH RACK aN Nl

FLOW i
—

EL 1364

EL.1360

EL 1355

Wﬁm@l\\ém(

t FLOW
-

SEALING—=
FACE

INTAKE GATE

j[gll?ﬂﬁlg
TRASH RACK GUIDES
BULKHEAD GATE GUIDES
; INTAKE GATE GUIDES :°,
o
s \
L »
by &
[ =
2
™
9 % ;
o @ °
© " =&
n
o
2
2!
’
w
L,
0 =
¢ <
3 = ©
7] o
2
. X9 = :
o
e ~

PLAN AT CENTERLINE

[ ]

;— AIR VENT

AIR VENT
_—“_')__
EL 1466 L ot

4
- € INTAKE € INTAKE G INTAKE
1
60-0" 60'-0" 60-0"
1
1 i
—l“ T /—TRASH RACK ~ N 4
‘ 1
|
— — — e e— - —
[l EL.I364 |
I 1 ELI355 1 11
A= 5 =) e

>

ELEVATION B-B

0 16 32 FEET
SCALE

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
POWER INTAKE
SECTIONS

ACRES AMERICAN INCORPORATED

MARCH 1982

PLATE

64




29'-0" | 4 UNITS AT 60'-0"=180'-0" 11o'-o"
15-9"
UNIT | L UNIT 2 ¢ ¢ UNIT 4
ELEVATOR
4 {Ea) / @)
_ COMPENSATION
! 1 —— FLOW_ PUMPS
NENLY ]X[ -" O
=t (503
A STORAGE —
DRAFT TUBE DN O
ACCESSZ i i X B - |Z' D & Ib= -
5 ¢ STORAGE
- \ ' o % oN
Ly [ 7 \ ¥ * D DN X X DN ¢ DN 1 = X
‘ % =
: ‘ } % ‘ - PUMP COMPRESSOR ROOM
| ! MACHINE SHOP roni .
N ' - L_O\DDDBU 7
I I Al e ,O oa [ .
I )1 N g ) IR —
t H / = IR RECEI
GOVERNOR AIR REC VERS
AL 4 1 PUMPING UNIT COMPRESSORS-
RECEIVERS
PLAN AT EL. 802.0 PLAN AT EL.8I17.0 PLAN AT EL.839.0 ( PUMP ROOM AT DISTRIBUTOR LEVEL) ol
(DRAINAGE AND DEWATERING (DISTRIBUTOR LEVEL) (GENERATOR FLOOR)
LEVEL)
POWERHOUSE PLAN PLAN
AT EL.8I70
'-0" '-o" 4 UNITS AT 60'-0"=180'-0" it
A~ 110'-0" N.T.S. 70 -0 . Ul s 110'-0
G 4 fu"” : - UNIT 2 T»UNIT 3 %umr 4
<55> (€ (E)(es) (E9) . €10 i €9 i ELEVATOR
|~ FIREWALL
N LU _=i‘” _=#1 inlg uuguy
=t — — = S H (= - H — f [=] —
CONTROL st &I l El:l i. IS0 ARIATS) L oo NN
°E —h O oUOpdi] =00l = EZ! ] EQUIPMENT (HATGHES
=] ] )
]
Py o e== X X X X
DN DN DN DN :
+___)r l BATTERY ROOM %
‘ A + g g SERVICE BAY oI _;
_é, >_ _{ }. 3w
=] H
OFFICE
N
EQUIPMENT
w.c. HATCH
(] H L] [ ] ] H - Lal [ | H H - - - - HH |
TR 7TTTO=ATTR ST
( POWERHOUSE PLAN)
POWERHOUSE PLAN 32 FEET
LEGEND AT EL.858.0 SCALE 5
El NOT USED
E2 15 KV ISOLATED PHASE BUS
E3 GENERATOR TERMINAL CUBICAL
E4 GENERATOR NEUTRAL CUBICAL :
ES UNIT AUXILIARY SWITCHBOARD ALASKA POWER AUTHORITY
E6 RELAY BOARD Al}“[s
E7 TURBINE - GENERATOR CONTROL BOARD SUSITNA HYDROELECTRIC PROJECT
E8 EXCITATION BOARD
E9 EXCITATION TRANSFORMER
EI0 MAIN AUXILIARY SWITCHGEAR .
ENl AUXILIARY SERVICE TRANSFORMER (5/7.5MVA)- PLATE 66 DEVIL CANYON
El2 AUXILIARY SERVICE TRANSFORMER ( 2 MVA) - PLATE 66 POWERHOUSE
E13 GENERAL AUXILIARY SWITCHBOARD PLANS
El4 ESSENTIAL SERVICES SWITCHBOARD
EI5 COMPENSATION PUMP SWITCHGEAR
PLATE
%MW MARCH 1982 | &
ACRES AMERICAN INCORPORATED




|
UNIT 2
€

UNIT | UNIT 4
20-0" (2
T P A r»B »c
ENLVEN } =NV EL 909
i ! '
e
@ POWERHOUSE ACCESS e
= ELEVATOR
q »
1
—[ ®
7 " o~
EL 858
LT g )
3 ens S =
L IJ F EL 839
=/ R ; =
i L L
B N 1 Bl I 5 3 EL s8¢
Yo d /\ I [ 11 8 O EL8I7
| - |
=iy . D:I] .
. ] _'q ¢ EL794
! L7786
pc
" DEWATERING - SUMP
> g
LONGITUDINAL SECTION (THRU CENTERLINE OF UNITS)
]
POWERHOUSE
i— 74-0" |
EL.90S EL.909 EL.909
DRIP CEILING AUXILIARY AUXILIARY
SERVICE SERVICE
TRANSFORMER TRANSFORMER
(5/75 MVA)ELBS (2 MVA)* e gL
EL.891 = 466 ToN EL BERIL .
[ ] POWERHOUSE BUS GALLERY
- CRANE (2)
_______ — 22y I | ]
——————— AN M
_______ f -
2 &
K
EL.858 EL.858 !
T T | GENERATOR =
CABLE SNt — 3 | 1a00HP ! &
GALLERY | ﬂ PUMP N ¥ E
A : |l =
A '
EL.839 GALLERY EL.839 EL839 et L L
.
TURBINE ACCESS —| o | el ] L
EL.828  GALLERY ! EL.828 EL828 | ° 6
e B [ 32 FEET
S I__‘—:_“ Y E ! SCALE
| R - S EL.8I7 A
L.8I7 ! EL.8I7 .
£ = ! -G L [——— & DISTRIBUTOR PUMP DISCHARGE = i —— 250 CFS. COMPENSATION
L s SR [ ——————TURBINE VALVE & L& FLOW PUMPS (2)
o EL.804 . .
DRAINAGE AND _/»-J '§ T .
it L I —
EL794 . ELZ94
[: \ ELT788 . \PUMP INTAKE VALVE :
NG ] Au“[s ALASKA POWER AUTHORITY

SECTION A-A (SECTION THRU CENTERLINE OF UNIT)

SECTION B-B (SECTION THRU BUS GALLERY)

SECTION C-C (SECTION THRU SERVICE BAY)

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON

POWERHOUSE
SECTIONS
PLATE
| [fA+2e==—" | MARCH I1982 66
ACRES AMERICAN INCORPORATED




Pl
(CRUSHED

OIL SUMP
COLLECTOR
PIPE

SECTION A-A

SCALE B8

COOLING WATER
STONE) SUPPLY AND
RETURN PIPES

ﬁo

STAIRCASE

30-0" 82'-0". | 15-0" 82'-0" 82'-0" 25-0" 33-0"
ACCESS TUNNEL
I=IISN=T= W=T=T=II'=\ |
HATCH | /
______ a
: F ] : N g
o 0\, | = %
w A g FH | A
<
dqo0l 4 ol
| g ,
| S | Y - = e Q Q
¥ = i o SIS = o
AN AT
CABLE SHAFT: N SSBLZE SHAFT [
NO. | : SPARE
PEDESTRIAN
ACCESS TRANSFORMER OIL TANKS
CHHNEL—=y BUS GALLERY
4— | r/
' ! ! |
I U |
60'-0" 60'-0" 60'-0"
B
PLAN
ey | SCALE A
Z
=3 INSPECTION
. : 345
i o 5 & KV CABLES
3 b=
E I sl -
SECTION A-A e =3 L
SCALE A : I_.] .
.
14'-0"
CABLE SHAFT
;_ r‘r/ SECTION C-C SECTION D-D
" SCALE B SCALE ¢
D D
76" oo
43-0"
|_—MONORAIL AND
\ 5 TON HOIST
15/345 KV
SINGLE PHASE-
TRANSFORMER ISOLATED PHASE
N BUS
% \ AIR DUCT =i co 4 8 FEET
- il e ===
iy B M i § 5 —BUS GALLERY 0 8 6 FEET
< L r'/—ﬂ\ K =2 SCALE b M
: q | 0 16 32FEET
| [ SCALE A Em—
1 <
i
| [} ~
1 |’ ()
I
'
—— L o
o i s e I S
N¢ raILS

ALASKA POWER AUTHORITY

HGtE

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
TRANSFORMER GALLERY
PLAN AND SECTIONS

ACRES AMERICAN INCORPORATED

PLATE

67

il MARCH 1982




ELEVATION IN FEET

1900
ORIGINAL GROUND X
/_ﬁ_\é:sunmce
- —— ]
1800 e @y\
1700
| SURGE CHAMBER CRANE
1600 GATE — E'/"
1500 E
SURGE CHAMBER
1400 .
~\,/—ORIGINAL GROUND SURFACE DRAFT TUBE
% GATE GUIDE
1300 e -
\ NORMAL TW.L
S, EL.855
1200 b .
\\
\ TAILRACE
TUNNEL
1100
N
4 |
1000 \
SURGE CHAMBER DRAFT TUBE
TAILRACE \ H
\ /PORTAL
900
FLOW ; J 1
TAILRACE TUNNEL > A :
I =" ==
ST=U= . T B - L
800 > | = ‘
SIATE EAS(H
E =N B
A
700 t + + + =
0+00 5+00 60+00 €5+00
STATIONING IN FEET
PROFILE
SCALE A Pc =, SECTION C-C
300 -0 SCALE B
2-6" ‘190" 2-6" 60'-0" 2-o",  8-0) 2-0"
(TY®e) (TYP) l . r
1-0" MINIMUM T # * = ¥
P
NOTE: ROCK BOLTING
AS REQUIRED DRAFT TUBE : I | i COMPENSATION
i PUMP INLET
=
!
TRASHRACK
L -
T 0 8 16 FEET
. SCALE C pe—
% \SURGE CHAMBER 1 SCALE ] s e
Ed = ALE B
e \ ~ 0 100 200 FEET
w SCALE A I
SECTION A-A — ST — T S I
CONCRETE LiNED TAILRACE TUNNEL A = Aﬂﬂ[s ALASKA POWER AUTHORITY
SCALE C
A SUSITNA HYDROELECTRIC PROJECT
TAILRACE
TUNNEL -
- l ’, JL DEVIL CANYON
20 . A8-0 fle 250 SURGE CHAMBER AND TAILRACE

B

SECTION B-B
SCALE B

-SECTIONS

PLATE

68

MARCH 1982

= —— ]
ACRES AMERICAN INCORPORATED




\

\

3

ELEVATION IN FEET

A < TAILRACE
EL.8IS | A
— 4
o (=3
g g \
8 g AN ~
© 8| \
w L
PLAN
SCALE A
N\
1120 ‘\
\\\/—ORIG!NAL GROUND SURFACE
1080 <
\>(Assumeo ROCK SURFACE
1040 -
\
1000 \\
960 \ = ~
—}4 \
920 A\ \
\ \ ~\.EL.885
880 1 =
0 m \X\
840 ! ; ; s \\\
A== ~.
o © l ! "‘\\\'x
N g 3 ;
800 EL.789 W w
TR
SECTION A-A
SCALE B

/ N3,223,000
v

»

AN

ELEVATION IN FEET

1160

1120

1080

1040

1000

960

920

880

840

800

760

x‘ ’ ORIGINAL GROUND SURFACE

-.\XQSUMED ROCK SURFACE
N

<

\
\
T
'/
/2
|
S

BN

SECTION B-B
SCALE B

) 40 80 FEET
SCALE B e
0 50 100 FEET

SCALE A pmmm——

ALASKA POWER AUTHORITY

HGRE

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON
TAILRACE PORTAL
PLAN AND SECTIONS

PLATE

69

6;7/‘1«“)

ACRES AMERICAN INCORPORATED

MARCH 1982




SWITCHYARD

A

SWITCHYARD

345 KV
QIL FILLED
CABLE

SWITCHYARD

i

-®

5Ky CABLE TO
SURFACE FACILITIES

Sane

""( -,

p— — -
S—r’

—~
e

SWITCHYARD

Il o—ro

— !
€ 4.16 SWITCHGEAR
p i
i

A
l|i~A-—-—\$

A

3¢

SWITCHYARD

!

|| TR

A
|
2]

SPARE STATION SERVICE
TRANSFORMER NO. 3
2000 KVA, 15000/480V

Y A

3¢

G2, G3, 64, EQUIPPED

"} e S .@ AUXILIARY TRANSFORMER T
TRANSFORMER T v NO. H{ SURFACE FACILI .
3x TOMVA,15/345KVAN | ( @ @@ S/T5MVA.I5/4.16KV 1/ AUXILIARY TRANSFORMER A
5 %,FOW,55°C i NO.2 (SURFACE FACILITIES) ]
H 5/7.5MVA, 15/4.16 KV
l l ’ 3¢ - ]
Ry D W e 5 Y et e p—
o Y N T T T
i H
DIESEL GENERATOR|
! Aty 500KW,0.8PF.
~' 480V,30,60HZ
} @ @ = I—AT SURFACE. srA—'rlou SERVICE !
STATION SERVICE 0 TRANSFORMER NO.2 !
- - TRANSFORMER NO.1 2000KVA, 15000/480V
o 3 & 2000KVA,15000/480V —~ J
" —— e o ra—
her A= 3 l =
| @
= = !
"gbacx sTART" | '
S l EXCITATION
EXCITATION TRANSFORMER [
TRANSFORMER SURGE PROTECTION
2500KVA ]
RT.I5KV /120- 120V P
S OLEAO, § :
TO GOVERNOR T T
E———’ CONTROL ) > )
@ PT.ISKV /120-120V 1 l i
METERING AND
SYNCHRONIZING
0.C.FIELD ]
FLASHING 180/207MVA,0 9P.F. s
— 15KV,3@,60HZ —@ 3
g Gl 60/80°C, 225 RPM I
P
41 4! ) E’
STATIC — —~ —~
VOLTAGE ™ (RTD — =3 — )
REGULATOR - METERING 480V MAIN AUXILIARY SWITCHGEAR
@) E9) IHew-
]
i » AVR
|
i
[ -
NOTE
GENERATOR
GROUNDING EXACTLY AS GENERATOR G|
TRANSFORMER

SWITCHYARD

|

i~ —tp

'I}‘-—-——-—ww

!

ALASKA POWER AUTHORITY

ALRES

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON POWERHOUSE

SINGLE LINE

DIAGRAM

y—

ACRES AMERICAN INCORPORATED

MARCH 1982

PLATE

70

DU,



WiLLOW WiLLOW

wiLLOW ESTER ESTER
LW3 Lw2 Lwi LF2 LFI
[ 1 3
—fir— >— o oA il >—p —th—o o] Ao ol
— o AN — —
- E_f
gl —3! I
345KV BUS BI
i | [‘g 1 | I
E METERING -2”’ g METERING ; :
:3 218 -5
50 3 ; ]
A SN T L G| ‘%9 — L4 b LfIQU Lk
II;:BH_ .H;Lp, $ $ P 50 P dt—il——I—-ﬂr—)? ¢ e S ~l}——>>—r19¥~—)}——-+——-——
21p 21P
R METERING ~ j .
METERING Ja—{ 3 218
& ae @ &
@ O IS
) r :
1 | @S iR
METERING <= ] @@ B
2iP LB ] ‘SL L b N
3
%\ | e g ﬁklié% ———te— 4 q——);:L?—a, + ' ‘e——feT-iHv
DA o o T — -
] ] R
] ] B
: B
l:le EIE ELE | |

345KV BUS B2

87 T
) 87 ST @ -3, h
— " @ ‘b]'_-“\—.{h
peiito 0d o dlo  o—4 —3 }- st o—4 e e 04 P —
f—345 KV CABLE *——345KV CABLE +- 345KV CABLE $— 345 KV CABLE
l I | '
] | i |
L L2 |
WATANA WATANA l ‘ *
POWERHOUSE POWERHQUSE POWERHOUSE POWERHOUSE
UNIT | UNIT 2 UNIT 3 UNIT 4

M}H[S ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

DEVIL CANYON SWITCHYARD
SINGLE LINE DIAGRAM

PLATE
| A~ | MARCH I982 71

ACRES AMEGICA;ECMO—R:OR_AED




& !

\

| FO W '
WATANA  F- "'C\Ri?k ré%rmm,(,?rw [ ‘\ s /";) ‘\lj;u’ =

omLf\ij
- 9/7; ~
8 & \

@ 1

E 616,000

E 614,000

E 612,000
E 610,000
E 608,000
E 606,000
E 604,000
E 602,000
E 600,000

\

00/

=N R ——

g

"f'—__,_-—--__? o e e e

PR A

_N3,216000

ja. ebe e Y {;‘ Y f(_‘_\\\ o RN

U
% - ' - :‘ : {0 - SeAL T - 1500 ! ) o : \\\ 4
. e N \ T e - 1600 _ . o - - o e BN BB \S\\
 3.216.000 il - : e T ) T T e s, 7 -0
7 OFFICES T T D —\___ 5 ) C/

SoLID s ‘
. WASTE <
™\ LANDFILL e \ -
/ AN
\

_____________ CONSTRUCTION
VILLAGE

. S ﬁ\
-
N 3,220,000 RN )
J -
-
) \
\100
N 3,222,000 - q;?,* -
b
1600
"//
P, . -~ LEGEND
N 3,224,000 = = 0 / -------- ACCESS ROAD (PERMANENT)
///,/\ﬁ\w ————— ACCESS ROAD (TEMPORARY)
) L QN S """" R ——— CONSTRUCTION ROAD
N \sw\l:rCHQ?/\ 1400 F//(/ —————. PERMANENT SITE ROAD
- e ) o T mmme—- UTILIDOR
N 3,226,000 \j\,/\—\\)\D W e ",,¥4
T, 1200 / 7 //
g a0 _
N Dy T —
: o 1000 2000 FEET
/7 =" SCALE
N 3,228,000 _é_ /
-
R
.
P
N 3,230,000 ST ALASKA POWER AUTHORITY
/ / SUSITNA HYDROELECTRIC PROJECT
e
TN DEVIL CANYON
- GENERAL LAYOUT
N 3,232,000 ‘ f SITE FACILITIES
PLATE
_%J*"""":_ MARCH 1982 | 2o
ACRES AMERICAN (NCORPORATED |




i T N LEGEND

—
’// S STAFF AND FOREMAN HOUSING
—— T~ N DORMITORIES
T N MANAGER'S GUEST HOUSE

(4) oWNER's GUEST House
~ . “ (5) CONTRACTOR'S GUEST HOUSE
ST —— .

o ) N . . AN @ CAMP MANAGER'S OFFICES

@ SECURITY

SEWARD PRINCIPAL
MERIDIAN

™ \ \ FIRE AND OIL SPILL
) AN AN HOSPITAL
T s \\ww,//l \\\\ TN HELIPAD (MEDICAL EMERGENCY)
T . 4 \\\
AN h S @ COMMUNICATIONS CENTER
. N .
) N\ S @ KITCHEN AND DINING

STAFF CLUBHOUSE
RECREATION HALL

w
»
z
x

LAUNDRIES

17
Q
T
»
-
>
@

FOOD SERVICE WAREHOUSE
WAREHOUSE

MAINTENANCE GARAGE
PUMP HOUSE

GENERATING STATION

BUS STATION

3,220,000
PARKING AND LAYDOWN AREAS

10" PERMAWALK
16' PERMAWALK

GYMNASIUM
SWIMMING POOL
HOCKEY RINK
BASEBALL FIELD
SOFTBALL FIELD

FOOTBALL FIELD
FUEL STORAGE (50,000 GAL.)

STORE
UTILIDOR

WATER TREATMENT PLANT

WATER RESERVOIR

GEEOEEEEEOEORROOOOEEEAERE®E®

MAIN_ROAD

R — Aﬂﬂ[ﬂ ALASKA POWER AUTHORITY
200 400 FEET S ———
SUSITNA HYDROELECTRIC PROJECT

Q
SCALE

DEVIL CANYON
CONSTRUCTION CAMP
PLAN

PLATE
= MARCH 1982 7 3

ACRES AMERICAN INCORPORATED




LEGEND

BY OWNER.

[////]  PaRKkiNG AREAS
o VILLAGE HOUSING - 320 UNITS

lEl TEMPORARY HOUSING / UTILITIES FURNISHED

FAMILY HOUSING -2 B.R.-16 UNITS (24'x50)
FAMILY HOUSING -3 B.R-16 UNITS (24'x50")
~—— FAMILY HOUSING -4 B.R.-16 UNITS (28'x 50)
FAMILY HOUSING- 3 B.R.- 72 UNITS (14'x60')
— FAMILY HOUSING-3 B.R.- 200 UNITS (14'x60')
6) SCHOOL -30'x35' (12 UNITS)
GYM - [00'x 100’
8 SWIMMING POOL - 100'x 100’
RECREATION CENTER 80'x 100

(114} SEWER PUMPING STATION-50'x 60'

3,220,000 1700

o

~

e —— g ——————— T 1500 -

o 200 400 FEET

An“[s ALASKA POV{ER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT

SCALE

DEVIL CANYON
TEMPORARY VILLAGE

PLATE
/&%W MARCH 1982 | 24

ACRES AMERICAN INCORPORATED




1
DESCRIPTION 1983 1984 1985 1986 1987 1988 1989 [ 1990 1991 1992 1993 1994
ot } o1
02 PIONEER ROAD --.'--"-.--.-n"‘:rlﬂﬁlﬂﬂﬂl | P
T
03 ( 03
04| MAIN ACCESS e e b 04
os , ) 05
06 | SITE FACILTIES ittt i ettt tatmiatatatatatut |06
i T T
o7 [ N { . . o
08 | DIVERSION TUNNELS MR : | I . o8
. | T [ x'
i _ cLose Y I . Y ,# _ o°
10 | COFFERDAMS it | 0
B !
START
1" s | | _arant EL.1810 L1980 (k210 }n‘”m - 1"
12 | MAIN DAM e B T rmmmmmmstn b PR SIITAN & N P H YN N Y MNNNNINNN ANNNRRRN SN WA AN 12
13 i3
14 | RELICT CHANNEL NI ANANNANARNY - - | = — S ANNAAANRAN 14
15 15
16 | MAIN SPILLWAY T YT T YT e IR, 6
I” 7
—— S —— — — . FUSE PLUG —_
1o | EMERGENCY SPILLWAY IR RN . 8
19 | 19
20| OUTLET FACILITIES T - TR III|IllmlllmImltlllllllmlllllm_lIl!ii.lll.lllll.lll . 20
2l 2!
22| POWER INTAKE I H—— w—— —— AL ™ (™ T2
= —— ~
24 | PENSTOCKS T T T T I‘Hmnmummmmumunmunuu:||mmmmmuamlumh ”
2 Ackess 1 VAULT STA STAQE 2 25
26 | POWERHOUSE IR 1 26
o TRANSFORMERS B 27
28| TRANSFORMER GALLERY/ CABLE SHAFTS | L 1R et - {ixl s - |28
T T EE— ; ‘ i
30| TAILRACE /SURGE CHAMBER | AR ~7_ L | | 30
31 J ’ Lo ; 3l
32| TURBINE / GENERATORS ) | -illllIlllIlltIl.lFillIl-IllﬂiillYIlIill.ll!.illlj'l.l.l‘i.l-, 32
] 1 "
33 PH CRANES b 3
34| MECH. / ELECT. SYSTEMS [ —— 0 34
= -
» EXCAVATE FilLi QUNDATIONS STRUCTURES/EQUIPMENT ; [ 3%
36| SWITCHYARD / CONTROL BLDG. | i S S ESNINNN ImImImInI - ‘ 36
_ _ CONSTRUCTIONPOWER R A | accEss __FOUNDATIONS iNaING | | 3
38| TRANSMISSION LINES (RI OO0 TP P rY I ) vowwowod N —— mimimima | 38
| f —
39 N L L BN 21 {Ez o5 JrEI-JFL“ [LLJL;W i 39
40| IMPOUNDMENT S e S i 40
h R - i1 —F T"z !LH‘ o on-une | ¥
42| TEST AND COMMISSION O I-d 42
43 43
44 as
LEGEND
ros o8 ACCESS/FACILITIES
NI EXCAVATION/FOUNDATION TREATMENT
AN FILL
SESMSNN CONCRETE
BIMIEIE MECHANICAL/ELECTRICAL
SESEENES IMPOUNDMENT
An“[s ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT
WATANA
CONSTRUCTION SCHEDULE
PLATE

MARCH 1982

ACRES AMERICAN INCORPORATED

75




DESCRIPTION 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
ol ol
02| MAIN ACCESS COMPLETED PREVIOUSLY 02
03 o3
04| SITE FACILITIES GO T[T DY PN 5 N LM A 04
0s v o8
06| DIVERSION TUNNELS s T — 06
or iy i o
08| COFFERDAMS AN RNSNRNN ASNANN [ 08
- 1
T ' -
i Y RIVERRED | e
E—— E—— —— EE—
10| MAIN DAM PTTTc ALE — | 10
n '[ "
12| SADDLE DAM NN ‘\\\\\\\\\\, ANNNNNINNS 12
I3 : 13
I14! QUTLET FACILITIES SIMINIEINE. T I 14
18 5
16| MAIN SPILLWAY WIS LY T M T L L L 16
7 17
FUSE PLUG
i8 | EMERGENCY SPILLWAY HEHHHI NN FUU DI T [ ANNANN 18
19 19
20| POWER INTAKE HUMIHIR m EmImIBINININR 20|
21 i 2i
22| PENSTOCKS nNu«utllnunnmnlu— o 22
2 ACCESS ¥A BTAGE 1 sTace2 =
24| POWERHOUSE T 24
25 * ]
xRy 7ERAFTY T'“—"-—?—’fn“ A
26| TRANSFORMER GALLERY / CABLE SHAFTS mummmummmmnummumﬂ s 26
27 i E 27
28| TAILRACE/SURGE CHAMBER T L L | 28l
29 * 2
30| TURBINES/ GENERATORS IR IIIIIIIIIIIII'lll‘l.l.l.ilif 30)
—i
y T
3! PH CRANES 4 i ¥
32| MECH./ELECT. SYSTEMS T nlml-|-|-|m-um-um-ﬂ:mm-ummm’ 32
5
| -
33 EXCAVATION/FNL FOUNDATIONS. 8T RES/ | 3
34| SWITCHYARD / CONTROL BLDG. LEHHUTTHTHINNS N NN NN T ImBiSININE | 34
- i
3% ! ! 35
FOUNDATIONS TOWERS/S
36| TRANSMISSION LINES o A —— NI [ 36|
\
37 v —Ir ’ 37
38| IMPOUNOMENT E--+-F-_*-- B
39 Y1 41 2 3 4 ON-LNE 39'
40| TEST & COMMISSION n-u-h-u-,mmimmy 40
41 4
42 42
43 43
44 44
LEGEND
POSIPa ACCESS /FACLITES
IHIINIG  EXCAVATION/FOUNDATION TREATMENT
AANNN\NFRL
EENNNNNNN  CONCRETE
BIMIMIN]) MECHANICAL/ELECTRICAL
WEENNSEE  WMPOUNDMENT
AHH[S ALASKA POWER AUTHORITY
SUSITNA HYDROELECTRIC PROJECT
DEVIL CANYON
CONSTRUCTION SCHEDULE
2 PLATE
20 At MARCH 1982 7 6
ACRES AMERICAN INCORPORATED






