QUANTITIES (NOTE 2) NOTES:
ITEM LENGTH AREA AB\C/)(\)/LEUC';"HEWL BE\L/g\Il_VUCI\)/II-IfWL 1. EXCAVATION LIMITS SHOWN ARE APPROXIMATE. ACTUAL
APPROX. EXISTING EXCAVATION LIMITS WILL VARY BASED ON CONTRACTOR'S
1 OVERHEAD FISH LIFT COFFERDAM 250 LF 2280 SF 310CY 995 CY COMPLIANCE WITH APPLICABLE SAFETY REQUIREMENTS.
00.8+4 TRANSMISSION LINES
BRIDGE ABUTMENT 1 120 LF 980 SF 150 CY 280 CY 2. QUANTITIES ARE ONLY PROVIDED FOR PERMITTING PURPOSES.
COFFERDAM (AA
EXCOAFV é‘(T)fAJEOTEﬁ.F; R DGE ABUTM(ENT) > T 50 S Y ey 3. THE DRAWINGS AND PERMIT APPLICATION ARE BASED ON AN
BEDROCK (TYP) EXCAVATE 3' INTO hosatacatirsil EARTHFILL COFFERDAM WITH SHEET STEEL AROUND THE
NIC COMPETENT BEDROCK (AA) PERIMETER BECAUSE THAT IS VIEWED AS THE MOST
(NIC) (NIC) PERMANENT FILL FOR FISH LIFT | 143 LF 2210 SF 455 CY 810 CY CONSERVATIVE OPTION REGARDING PERMITS. THE ENGINEER IS
BULKHEAD NOT DIRECTING THE USE OF AN EARTHFILL COFFERDAM. OTHER
TYPES OF COFFERDAMS THAT HAVE BEEN CONSIDERED INCLUDED
/ 778 >, SHEET STEEL WITHOUT EARTH FILL, PORT-A-DAM, SANDBAGS, AND
3 PERMANENT FILL FOR BRIDGE | 27 LF 610 SF 240 CY 210 CY CONCRETE. THE DECISION ON WHICH TYPE TO USE WILL BE MADE
FLOW EXISTING > T&\ ABUTMENT 1 (AA) BY THE CONTRACTOR, ONCE SELECTED, IN CONSIDERATION WITH
NS PERMANENT FILL FORBRIDGE | 27LF 75 SF 51 CY 7 CY THE ENGINEER.
U MILL INTAKE . -
BUILDING ~ o A B 7 ABUTMENT 2 (AA)
EXCAVATE > > STING LEGEND:
TO EL 106 ~ o S
(NIC) \ CONCRETE WALL
- ) EXCAVATE BEDROCK
/ h & AN (SEE PLAN FOR ELEVATION)
OUTLINE OF NEW ~_ % e, \C-004)
‘ FISH LADDER .,
\ BEN EXISTING 42" (NIC) EXCAVATE ——<8 3 = N5
S . BEDROCKTO / AN/ Nk EXCAVATE SOIL
2 \ MILL WATER o EL101.3 | X . N 7\
IR NTAKE PIPE (NIC) ";XI STING N > S (C00g)  ST-CROIXRIVER
EXCAVATE Efg/é\(/igg EXISTING \\ | CONC. . N C\ —— — — ——  APPROX OUTLINE OF NEW STRUCTURES
TO EL 117.5 rv"{)"‘ N L ELECTRICAL 1 BASE 9.9& 70\ FLOW o
(NIC) (9‘04 A \ SUB-STATION | | XS, TURBIDITY CURTAIN
AN — \ | EXCAVATE BEDROCK N o\
EXCAVATE \ | AT 9.375% SLOPE ‘ 7 N COFFERDAM/BULKHEAD/DEWATERING
! o) C
TO EL 108.8 | \ | (NIC) EXCAVATE 2% NN \C-004 STRUCTURE
EXCAVATE | ! | BEDROCK TO D Ze.
: | \ ‘ { EL 96.1' (NIC) »
TO EL 107.5 b : ‘ EXISTING -
! ‘ | SN
l =tk o ELEVATED 56 S
EXCAVATE ‘1 - \ EXCAVATE == ELECTRIC DUCT & e
W\ C 10+ _./— TO EL 105.0 EXCAVATE BEDROCK 77
o0 BEDROCK A=/ . AT 9.375% SLOPE g
Q® TOEL 85.5 C-003 a1 6'+ 124 (o /S
<0 EXCAVATE (NIC)
R5aa EXCAVATE < E TO EL 105.0 — EXCAVATE 2 S
ce 5'+ H il S BEDROCK 3
e BEDROCK Y ML ~ & EXCAVATE 77 77 > TO EL 90.1' 3
A £v TO EL 87.0 . XX~ S 9xTO BEDROCK [ 8 = A NIC) (L7
\,\40"‘0 5= S . ~To gl N / // FISH
ob™ \ N7 7 Y~ > g0 LADDER
O PR & N ~ // COFFERDAM
oo / ~ ~v / (NIC)
WN e N :
A AX — A ~ \/
Q . . 3=
\ R WALEINE 58 P / 3
. EXCAVATE ¢
| BEDROCK 7.
N TOEL855 | /2 X OUTLINE OF APPROX.
! L < — /7;/ NEW FISH EXCAVATE EXISTING
- = s NEY \/\C/ 3 INTO OVERHEAD
Y - 0/ COMPETENT TRANSMISSION
/ - 7’/ BEDROCK LINES
/ o o (ALTERNATE
A Te FISH LIFT
EXCAVATE EXCAVATE CSFFERDAM ACCESS)
BEDROCK BEDROCK BRIDGE ABUTMENT 1
TOEL 785 TO EL 88.0 COFFERDAM BRIDGE ABUTMENT 2
(ALTERNATE \\/\ COFFERDAM
ACCESS) \O\ (ALTERNATE
775 N ACCESS)
N &
N
S, ,
> \/\ NI
¢ RN
§O S T
EXCAVATE —
TO BEDROCK e
(ALTERNATE T ———
____________ ) ACCESS) ——
(_——_——_——_-_-—-—~———_—_—_—_—_—_~_~—~——_ ________ EXCAVATE
TO BEDROCK
(ALTERNATE
~~~~~~~~~~~~~~~~~ ACCESS)  ———_ .~
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NOTES:
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EXCAVATION LIMITS SHOWN ARE APPROXIMATE. ACTUAL
EXCAVATION LIMITS WILL VARY BASED ON CONTRACTOR'S
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(NOTE 3)

NOTES:

1. EXCAVATION LIMITS SHOWN ARE APPROXIMATE. ACTUAL
EXCAVATION LIMITS WILL VARY BASED ON CONTRACTOR'S
COMPLIANCE WITH APPLICABLE SAFETY REQUIREMENTS.

LEGEND:

21 EXISTING CONCRETE

BOTTOM OF EXISTING WALL IS UNKNOWN. INSTALL ROCK
ANCHORS FOR STABILITY OF EXISTING RETAINING WALL
DURING CONSTRUCTION.

BEDROCK 2.

3. CONTRACTOR SHALL DESIGN POST-TENSION ROCK
ANCHORS OR OTHER MEASURES TO KEEP EXISTING
RETAINING WALL IN PLACE DURING ROCK EXCAVATION
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NOTES:

1. EXCAVATION LIMITS SHOWN ARE APPROXIMATE. ACTUAL
EXCAVATION LIMITS WILL VARY BASED ON CONTRACTOR'S
COMPLIANCE WITH APPLICABLE SAFETY REQUIREMENTS.

2. COFFERDAMS PLACEMENT AND DESIGN ARE THE SOLE
RESPONSIBILITY OF THE CONTRACTOR.
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NOTES:

SURVEY CONTROL POINT TABLE 1.  SITE CONTROL:
POINT NUMBER NORTHING EASTING ELEVATION DESCRIPTION HORIZONTAL DATUM IS BASED ON THE STATE
1 545743.97 1267473.37 109.50 6" SPIKE PLANE COORDINATE SYSTEM NAD83 MAINE EAST.
2 545721.51 1267613.48 109.43 6" SPIKE APPROX. EXISTING VERTICAL DATUM IS BASED ON NAVDSS.
p - ELEVATIONS WERE ESTABLISHED ON SITE
> >45510.93 126773270 120.47 6" SPIKE OVERHEAD TRANSMISSION UTILIZING A TRIMBLE R121 RTK GPS RECEIVING
5 545510.22 1267891.54 113.73 6" SPIKE DEPARTMENT OF TRANSPORTATION CORS
6 545838.20 1267463.22 119.18 MAGNAIL IN ROCK NETWORK.
7 545831.97 1267394.57 146.32 MAGNAIL 2. ELEVATIONS OF UTILITIES AND EXISTING
8 545773.04 1267250.54 146.58 MAGNAIL STRUCTURES INCLUDING OVERHEAD WIRES IS
9 545893.31 1267401.64 150.20 | DRILL HOLE IN CONCRETE F_LD 17 EQSS%SSVSEL\’(%VRESY J%(EL\("ZEZEJ E/)\ngl%'zs‘l@mb[)m\(
ELEVATED 2024.
FISH LIFT EXIT LEGEND
AF9LD - FLUME, 8' WIDE
— EXISTING 42"
EF 12—__ MILL WATER GUIDE WIRES
HEAD POND INTAKE PIPE
NWL EL 144.6' EXISTING BURIED PIPE
EXISTING MILL INTAKE ————
FLOW BUILDING POOL AND WEIR FISH LADDER EXISTING PIPE
SO o 8'-0" WIDE x 8'-0" LONG POOLS,
9" DROP PER POOL
EEL BYPASS AT _ ELEVATED FISH LIFT (NOT IN CONTRACT) EXISTING ELECTRICAL
BYPASS ENTRANCE ENTRANCE \ . STEEL EXIT FLUME /N CONTROL POINT
FLUSH WITH TRASH <\ VIEWING EXISTING
RACK _-~ \ 6/’ \ /BUILDING & EXISTING CONG @ SURVEY CONTROL POINT
INTAKE MODIFICATIONS, z” \ _-7 ¢, WINDOW ELECTRICAL BASE
BYPASS PIPING & STEEL _-~ \ \ v (\ \i‘\a‘ pY SUB-STATION
TR < X
OUGH (BID SUPPLEMENT) - «% _SFToH LIFT ELECTRICAL FLT7 ST. CROIX RIVER
DOWNSTREAM FISH -~ \\\ “\\\\\‘\' 18C BUILDING AWS PIPING Loy
FLUME/TngSSﬁ LSRN ““" - EXISTING ELEVATED (DRAWINGS C-301, — . o
\ ' ‘\‘\\\\ - a0 C-302,C-303) _ T — ACCESS BRIDGE Sy EXISTING ELEVATED
YN "\“ Z-7  WoPac . ABUTMENT 1 Y -F_LD14 ELECTRICAL DUCT &
\ A\ “" 2NN —— (ALTERNATE EXISTING 42" MILL
\ %\'\\\\\\" otad “i\\(o?\o o® < ACCESS) WATER INTAKE PIPE
/ &
«Q\‘ eV fi N S8R 24
DB 22 > N/
v
FLT5 APPROX. EXISTING
FACILITY POINT TABLE FISH LIFT BR 25/ OVERHEAD TRANSMISSION
POINT#| NORTHING EASTING DESCRIPTION LINES
F_LT1 | 545702.5072' 1267477.9204" FISH LIFT WALL CORNER IN TAILRACE
F_LT2 | 545733.9924' 1267438.3827" FISH LIFT WALL CORNER NEAR GENERATOR ROOM
F LT3 | 545722.0917 1267578.0054"' FISH LIFT WALL CORNER ON ISLAND
F_LT4 | 545720.4495' 1267480.9810' FISH LIFT CENTER OF STEEL COLUMN
F LTS | 545712.9816' 1267523.3276' FISH LIFT CENTER OF STEEL COLUMN LC‘\'/tRE/T_CQ% g
: ACCESS BRIDGE PIER
F_LT6 | 545753.3301" 1267483.3558' FISH LIFT TOWER FOUNDATION CORNER (ALTERNATE ACCESS)
F_LT7 | 545751.1886' | 1267535.1582 FISH LIFT TOWER FOUNDATION CORNER SHORE X \
EF8 | 545778.5569' | 1267512.0732' EXIT FLUME FOUNDATION CORNER ~_or 26
EF9 | 545791.8662' | 1267529.5712" EXIT FLUME FOUNDATION CORNER ’ BR 27— ACCESS BRIDGE
EF 10 | 545840.6173' | 1267496.3156' EXIT FLUME CENTER OF CONCRETE COLUMN Q\Eﬁg\éﬁﬂ |52
EF 11 | 545852.1244' | 1267451.1002 EXIT FLUME CENTER OF CONCRETE COLUMN ACCESS)
EF 12 | 545865.7740' | 1267416.2680' EXIT FLUME WALL CONNECTION TO EXISTING DAM "/~BR 28
EF 13 | 545878.0414' | 1267412.1676' EXIT FLUME WALL CONNECTION TO EXISTING DAM
FINISHING ROOM A5
BUILDING BR29—
MACHINE ROOM m—
BUILDING \ i
AD
N
(- BR 31— SXSTIN
CONSTRUCTION
ACCESS ROAD
(ALTERNATE
ACCESS)
DB 22 | 545770.3285' | 1267251.5111 DOWNSTREAM BYPASS FLUME START AT DAM DECK
EB23 | 545797.1158' | 1267488.4867" CENTER OF PRE ENGINEERED ELECTRICAL BUILDING
BR24 | 545700.6149' | 1267645.7779' ACCESS BRIDGE ISLAND ABUTMENT FOUNDATION CORNER
BR25 | 545690.4411 | 1267617.7928' ACCESS BRIDGE ISLAND ABUTMENT FOUNDATION CORNER
BR26 | 545583.6837' | 1267757.1818' ACCESS BRIDGE PIER FOUNDATION CORNER
BR27 | 545573.4771' | 1267730.6132' ACCESS BRIDGE PIER FOUNDATION CORNER
BR28 | 5455309781 | 1267807.6535' ACCESS BRIDGE MILL ABUTMENT FOUNDATION CORNER SITE PLAN
BR29 | 545524.0140' | 1267777.9645' ACCESS BRIDGE MILL ABUTMENT FOUNDATION CORNER SCALE: 1"=30
BR30 | 545501.4943' | 1267889.2004' ACCESS ROAD START OF RETAINING WALL 30’ 0 30 60’
e e —
BR31 | 545477.2854' | 1267905.7234' ACCESS ROAD START OF RETAINING WALL
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NOTE:
1. PROVIDE EROSION CONTROL BLANKET AT 3:1 FINAL GRADE SLOPES
~_ AND PROPOSED VEGETATED CHANNELS. USE BIODEGRADABLE
& EROSION CONTROL BLANKETS SUITABLE FOR 3:1 SLOPES (NORTH
e, AMERICAN GREEN BIONET SC150BN OR APPROVED EQUAL.)
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— SWALE 1
~—
~——
[e] —
° NYLOPLAST DRAIN BASIN
WITH GRATE TOP
< — RIM=108.00
. g
7 \ 8" HDPE PIPE
o / INV EL 105.90'
NN ~
LN
~
~
\ ~
~I
—~I
\ ~
X
N
\\ ~ ~ \
~
8
~ \
HYDROELECTRIC
GENERATOR ROOM
~
NYLOPLAST DRAIN BASIN \
WITH GRATE TOP ~
FRENCH DRAIN N % RIM=107.00
(8" PERFORATED PIPE) \ \ L ™N N —
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REFER TO PAVEMENT OR
VEGETATIVE RESTORATION

DETAILS
) %Mﬁ_ﬁ_ﬁ_ﬁﬂ% 1 SUITABLE ON-SITE MATERIAL WITHIN
i e e e ] e ] e (@05 22 W 0 OR 2 N 2 02 2 006 '
g IEIEEEEEEEEEE NON-PAVED AREAS
s g | e e e e e s e e e
R, §752297552 975 s ra e X AASHTO CLASS Il PERFORATED DUAL WALL
987 9220902970085 U
LINING INSTALLATION ST £07542070520: N HDPE PIPE
LINING® 2 g; AASHTO NO. 3 COARSE AGGREGATE
SSNF NAYM EEINA
EXISTING FISH N KGRI o ~ g R NON-WOVEN GEOTEXTILE LANDSCAPE FABRIC
Z1 Z2 T 2070720 NG
LADDER | 5 i b UNDISTURBED EARTH
Ir|= O A
FILL ANNULUS WITH i oL = CHANNEL CROSS-SECTION 55i N8
ol N Bgg .
©ZI|58 SWALE SCHEDULE R e Pl L A (O
" ThIX< NN T AN NI N AN
8" HDPE PIPE _\ L BOTTOM DEPTH Z1 72 \/\\{\ {<\{<\\{<\\, \{<\/<\\{<\\{<\\{<\\{\ {<\\{<\\4§\‘\\4 \{<\
SWALE NO. STATIONS WIDTHB | 57y | 1 | (FT LINING*
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ROOM/COUNTING BUILDING TOG EL 136.94
EL 135.4
_— DOWNSTREAM
COUNTING BUILDING ENLARGED PLAN BYPASS PIPE 1
SCALE: 1"=5' (NOT IN
0 5 10 CONTRACT)
e e —
/A SECTION
\:/ SCALE: 3/8"=1"-0"
0 2 4
/ TOC EL 146.36 s oy —
A v HWL
P \C-125/ =  EL1454'
( \, v LWL EL 144.6'
/ =  EL 144.0'
o AL B
w CONC.
COLUMN \
CONT. SS 2
RETAINER r/ C-125
PL/FRAME
1 4-0"x8'-0" —///4/
C-125 ‘ ACRYLIC 5 <
VIEWING o @ CONCRETE
WINDOW 2 FLUME WALL
1/4" /
BOTTOM OF GAP
WINDOW A
EL 136.15 § ||v|
D FLUME FLOOR
/ EL 135.4
av a N 5 ) S AA g 4 4 )
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NOTES:

1. CONCRETE BEARING SURFACES SHALL BE
REVIEWED BY AN ENGINEER PRIOR TO

WINDOW INSTALLATION.
1" & SS COUNTERSUNK BOLTS

@ 12" O.C., APPLY THREAD 2. PATCH CONCRETE SURFACES AT WINDOW
5 SEALANT TO PREVENT LEAKS BEARING SURFACES AS REQUIRED.
FLUME SIDE FLUME SIDE
4 1 1 KEYED NOTES:
1/4"
4
5 3 \ GAP 3 1 | POLYURETHANE SEALANT.
2 2 | CLOSED CELL BACKING ROD (1%4" @)

dl il AN A
= = \(\41 I I I & % = 3 | %"x6/%" CONTINUOUS RUBBER SEAL
Ny v ; ) / L s | 3"x7" CONTINUOUS SS RETAINER
/\ \ s S \ 4 | PLATE/FRAME WITH %" MINIMUM
SS THREADED INSERT FOR — B 1 2 %u NOMINAL(60 MM) ACRYLIC o ' o - '1 2 %“ NOMINAL(60 MM) ACRYLIC RADIUS AT EXPOSED EDGES.
1'% SS BOLTS (2" LONG) 4" WINDOW PER WINDOW VENDOR SHIM 3/16 V7 4" o 2 1/4"| 2 4" WINDOW PER WINDOW VENDOR SHIM
WITH 7" CAP PLATE - FLUSH WITH FACE OF CONCRETE —- el = - FLUSH WITH FACE OF CONCRETE 5 3"x2" CONTINUOUS SS EMBEDDED

~ 1l , PLATE.

1" CHAMFER TYPICAL 1" CHAMFER TYPICAL

SS THREADED INSERT FOR _
1" SS BOLTS (2" LONG)
WITH 1" CAP PLATE

2 |/

| «/ \— n 1] ~ «/ '
1" x} SS STRAP ANCHOR 12" O.C. N x1 SS STRAP ANCHOR 12" O.C.
STAGGER BETWEEN THREADED STAGGER BETWEEN THREADED
INSERTS INSERTS

/"1 DETAIL 0 6" 1 /"2 DETAIL 0 6" 1
C-124) SCALE- 3"=1-0" o — C-124) SCALE: 3"=1-0" e S—

SS THREADED INSERT FOR 1" x2 SS STRAP ANCHOR 12" O.C.
'@ SS BOLTS (2" LONG) STAGGER BETWEEN THREADED

WITH 7" CAP PLATE INSERTS - / 4

/\/

~— EDGE OF FRAME
& CONCRETE

EDGE OF CONCRETE —/

FLUME SIDE
4"

[/

—~— 2 1/2" NOMINAL
ACRYLIC WINDOW

" CHAMFER TYPICAL

\ EDGE OF WINDOW

3" 3"
2 3" NOMINAL (60 MM) ACRYLIC
/\/ WINDOW PER WINDOW VENDOR SHIM 1"
FLUSH WITH FACE OF CONCRETE

/"3 DETAIL 0 6" A /"4 DETAIL 0 1 2
C-124) SCALE: 3"=1'-0" e S— C122) SCALE. 1 12701 0" e —
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FISH LADDER REMOVABLE WEIR PANEL OPERATION: NOTES:

FLOW IN THE FISH LADDER IS CONTROLLED BY A WEIR GATE 1.  SEE DRAWINGS C-142, C-143, AND C-144
LOCATED IN THE TOP POOL. THIS GATE OPERATES WITHIN THE FOR FISH LADDER PLANS AND PROFILES
HEAD POND'S DESIGN WATER SURFACE LEVELS, RANGING FROM 2. ONLY TOP TWO STEEL PANELS SHALL BE
144.0 TO 145.4 FEET. THE WEIR GATE IS AUTOMATED TO MAINTAIN REMOVED. THE BOTTOM STEEL PANEL
ITS CREST 21 INCHES BELOW THE HEAD POND'S WATER SURFACE WILL REMAIN IN PLACE.

LEVEL (WSL).

FISH LADDER WEIRS #64 AND #65 HAVE REMOVABLE PANELS
THAT SHOULD BE ADJUSTED ACCORDING TO THE TABLE BELOW.
TO MINIMIZE THE NEED FOR INSTALLING OR REMOVING THESE
PANELS. THE HEAD POND SHOULD BE MAINTAINED AS CLOSE TO
THE NORMAL WATER LEVEL (144.5) AS POSSIBLE. THE HEAD POND
SHOULD BE MAINTAINED BETWEEN 144.1 AND 144.9 FEET.

ISOLATION GATE, (1G-12)

FISH LADDER REMOVABLE WEIR PANEL OPERATION
HEAD POND WSL | WEIR GATE CREST EL | WEIR PANEL #64 | WEIR PANEL #65 | OPERATING
APPROX. EXISTING (FT, NGVD 88) (FT, NGVD 88) INJOUT (NOTE 2) | IN/OUT (NOTE 2) | WSL CONDITION
] OVERHEAD 144.00 142.25 ouT OuT LOW
TRANSMISSION LINES 144.10 142.35 IN ouT NORMAL
144.50 142.75 IN OuT NORMAL
L 144.60 142.85 IN OuT NORMAL
= : 144.85 143.1 IN OuT NORMAL
EXIT FLUME & 145 00 14325 IN IN HIGH
145.40 143.65 IN IN HIGH
5 z FISH
LADDER
: ~ 0
= D \f"ﬁ/ T »
EXISTING = = [ Qo
~
M ULDING , AUTOMATED FIsh LAD
EXIT GATE (OGW-13), SEE
RAWING M-142
FISH HOLDING —/ 15 = = ~
TANK S
— /_'\‘\0
7 — 115 — - BYPASSRIPET
. \
VIEWING WINDOW & — 5> ><\\ NI _ \
COUNTING BUILDING FISH LADDER EXIT S \
.. ISOLATION GATE (IG-17), B A * \
ni:; SEE DRAWING M-143 \/
S EXISTING 42"
mI'IFkIXYEAILIEE POOL AND WEIR FISH LADDER
0 8'-0" WIDE x 8-0" LONG POOLS,
\ EXISTING 9" DROP PER POOL
FISH LIFT —\y o \ EXISTING ggglé:.
i ELECTRICAL
ELECT%'S{ELD:ﬁg o fllel] SUB.STATION AUTOMATIC ENTRANCE GATE,
ELEVATED (OWG-11) SEE DRAWING M-141
X —EH T FISH LIFT ST. CROIX RIVER
\\\"3 - l: STEEL EXIT
EXISTING ELEVATED E | FLUME
ELECTRICDUCT  \\ |
\ TN RN = FLOW
_l_ \\//% // P
110 \ // \
o o o —— L
'e) 'e) 0] é /

110 — T T SEE DRAWING M-140
@] o] &
DOWNSTREAM FISH : j H L _ ;
| Wﬂ I == ! EXISTING 42" MILL
; o o o &) [5) @ o o WATER INTAKE PIPE
= al [Te[ Al 4 E5
E= [N I ==
‘ = vl B
ES LI E=
5 Nyey Il 9 E
1 7 ] : K APPROX. EXIST
O =~/ OVERHEAD
e ' , e FISH LIFT TRANSMISSION LINES
FISH LADDER GENERAL ARRANGEMENT PLAN
SCALE: 1"=15'
15’ 0 15’ 30’
e — T —
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EXIT FLUME

COUNTING AT HEAD POND
BUILDING \

TRANSITION
TO STEEL
EXIT FLUME

FISH LADDER
CONTINUES
NOT SHOWN
FOR CLARITY

FISH LADDER
CONTINUES
NOT SHOWN
FOR CLARITY

"INTING
NG

TRANSITION
TO STEEL
EXIT FLUME

ISOMETRIC VIEW ISOMETRIC VIEW
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MATCHLINE - C-143

2

NOTES:
1. GRATING NOT SHOWN FOR CLARITY.

2. FLOOR AND WALL SLOPE CHANGE

Pl: STA 5+73.04 \

POOL #7 TOC _—

EL 134.1'

WEIR NUMBER WEIR CREST ELEVATION
65 143.10 (ADJUSTABLE)
64 142.35 (ADJUSTABLE)
63 141.60
62 140.85
61 140.10

GUIDE WALL

— , LN , — , — — , _ AT THE SAME LOCATION UNLESS
| v NOTED OTHERWISE.
f 3. PROVIDE TOP STABILIZATION PER
‘ — —y -~ — — y L— Pl: STA 4+72.54 MANUFACTURE FOR MAST TYPE JIB
— - — — - — 4 — — — A — b — . = CRANE TO MONORAIL COLUMN.
/\ L[]
EL 127.35 7| POLYPROPYLENE (PP) MANHOLE RUNGS
>< - - T & - —— PI: STA 4+82.54 (LANE INTERNATIONAL P-14938.)
/j// (— )/@ (— — s | 2 R E \,_ 1 2 | 5PA5 FLUSH MOUNTED CRANE BASE.
i | e <~ ~ 3 | EMBEDDED STILLING WELL (4" SCHED 40
@ ) 7 @/// SS PIPE WITH ELBOW)
D, - ) _ 4 —1 | 1
_ | ~ _ _ |FLOORSLOPE, TYP _|_ - ~ _ ! ///4 AUTOMATED FISH LADDER EXIT GATE 4 | STAFF GAUGE
1 1 2 — ] L — 2 f /g% (OGW-13), SEE DRAWING M-142
5 | MAST TYPE 1/2-TON JIB CRANE (JH3)
= — T 1

(NOTE 3)
FISH LADDER EXIT ISOLATION GATE

(IG-17), SEE DRAWING M-143

\ EXISTING 42"

MILL WATER
INTAKE PIPE

134.35

134.10

133.35

132.60

131.35

131.10

160.00 160.00
AUTOMATED FISH LADDER ¢ STA 6+38.15 FLOW ¢ STA 5+90.27
| EXIT GATE (OGW-13), SEE START SLOPE EL 146.10 — END SLOPE EL 141.60 POOL #7 INVER n
DRAWING M-142 ' < |z <t |z EL 134.10' ¢ STA 4+61.11
TOP OF WALL © % = % START SLOPE EL 134.85
150.00 —| f EL 146.10' o 2 N ¢ STA 5+61.65 | 150.00
00 00 START SLOPE EL 141.60 < = < =
HIGH WSL v NORMAL ¥V + ~nrimrer o L e = |<—( g |<—( g o e o o
' EL 144.0' = g ™ ~. = O = O END SLOPE EL 134.85 3o 3o
140.00 — — ' | 29 = 6 = 6 L 140.00
5 RIS | | 7N o 7N o
[ | N = O = O .
9.3759, — I — }]\ Y
WEIRS WITH ADJUSTABLE Rl T[] o
130.00 —| STEEL PLATES T Y w Jr— 130.00
FISH LADDER T N 1| =1
EXIT INVERT T = — T I
T EL 138.6'
<
12000 —| 1 = = | 120.00
—s A T EXISTING GROUND N
TR __//_—— =l < \\__..// .' \\\ PRSI ‘..-‘A'-.‘.A' _; ~~~~~~~ T —_ J— —
- Tl peiedr—— T T TR B D A RN \— POOL #6 INVERT
VN 127.35'
110.00 —— SUEHS — 110.00
~—
T —
s N T |
100.00 | | | I | | | I | N 100.00
7+00.00 6+75.00 6+50.00 6+25.00 6+00.00 . 51+o7'5'00 o 5+50.00 5+25.00 5+00.00 4+75.00 4+50.00
FISH LADDER PROFILE h!——
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KEYED NOTES: NOTES:

1 | POLYPROPYLENE (PP) MANHOLE 1. GRATING NOT SHOWN FOR CLARITY.
RUNGS (LANE INTERNATIONAL P-14938.)

2. FLOOR AND WALL SLOPE CHANGE
2 [5PAS FLUSH MOUNTED CRANE BASE. AT THE SAME LOCATION UNLESS
NOTED OTHERWISE.

\ APPROX. EXISTING
POOL #5 OVERHEAD
POOL #4 Pl: STA 2+76.56 TRANSMISSION LINES\
2 \ _\ / STA 2+66.56
Pl: STA 3+72.04 B ~ 5 \
» | 7
\% \ 2 R TL R _ __\ A/@ N _ Li\ 1 l .’ ’.
INTI= d — N .i.®'l

N
~

CONC EXP JT

POOL #3

| N~ <
| I. I
Pl: STA 3+82.04 - Pl + '
—\\\ | ) @)1 oo oy Pl: STA 4+72.54 _, 3
_ gu _ _ L \/ L
— i pd
\ — %
POOL AND WEIR FISH LADDER IL_)
8'-0" WIDE x 8'-0" LONG POOLS™ —————_ — ] <
- " - \ -— E
/ - - - 9" DROP PER POOL —
MATCHLINE - C-142
SITEPLAN ° ® 19
~ALE: 1"=8' e
WEIR NUMBER WEIR CREST ELEVATION 120.60 28 115.35
48 130.35 119.85 27 114.60
47 129.60 119.10 26 113.85
46 128.85 118.35 25 113.10
45 128.10 117.60 24 112.35
44 127.35 23 111.60
43 126.60
150.00 150.00
<|= APPROX. EXISTING ¢ STA 2+08.33
i (Lil) % VERHEAD TRANSMISSION START SLOPE EL 116.4 N
N ¢ STA 4+61.11 LINGS BASED ON SURVEY \ ¢ STA 2+16.33 \
140.00 | <@ START SLOPE EL 134.85 3z 3z _ __ ENDSLOPEEL 1164 140,00
oS 48 ¢ STA 3+89.11 N = NS ¢ STA 2+72.33 o o ] o oT
i END SLOPE EL 128.10 5o & o © STA 3+60.33 START SLOPE EL 120.60 °T B
< I < I START SLOPE EL 128.10 © =z ©
40 QO QO © |-
130.00 __ 28 28 39 t STA 2+80.33 S5 S o - + | 130.00
g END SLOPE EL 120.60 = © % N © A HoH H <
B ——— | e w2 = « s| o = H S
| ©— a) < O = N oS o| % |
: e | 30 = = Z N ©o| O
an ™N |0 e - |
/ Z R Ay S E w © S Ll 7
120.00 | = RS BRI T | I Z 4 120.00
5 — POOL #6 INVERT Q | -~
= EL 127.35' N NN O
— <§( ] - - TN _ IQ_: T
- S - L ] SRy e i | B N =
110.00 — // A POOL #E‘L'ELET; T _ 110.00
POOL #5 INVERT : T
| 11 // EL 120.60' R — T~ Dl
B N s BOTTOM OF FISH
100.00 — LADDER WALL POOL #3 INVERT i_ I— 100.00
EL 108.90' N
| | | | | | | | | |
| | | | | | | | | |
4+75.00 4+50.00 4+25.00 4+00.00 3+75.00 3+50.00 3+25.00 3+00.00 2+75.00 2+50.00 2+25.00 2+00.00
FISH LADDER PROFILE 0 10° 20
SCALE: 1"=10'
PROJECT: 16667
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= VERIFY SCALE DESIGNER: A. MENGERT
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LEGEND: KEYED NOTES: NOTES:
1 | POLYPROPYLENE (PP) MANHOLE 1. GRATING NOT SHOWN FOR CLARITY. 4. THE DRAWINGS AND PERMIT APPLICATION ARE
——OHWL ORDINARY HIGH WATER LEVEL RUNGS (LANE INTERNATIONAL P-14938.) BASED ON AN EARTHFILL COFFERDAM WITH SHEET
2. FLOOR AND WALL SLOPE CHANGE AT THE SAME STEEL AROUND THE PERIMETER BECAUSE THAT IS
2 | 5PA5 FLUSH MOUNTED CRANE BASE. LOCATION UNLESS NOTED OTHERWISE. VIEWED AS THE MOST CONSERVATIVE OPTION
REGARDING PERMITS. THE ENGINEER IS NOT
3 | 5PT20 FLUSH MOUNTED CRANE BASE. 3. QUANTITIES ARE ONLY PROVIDED FOR PERMITTING DIRECTING THE USE OF AN EARTHFILL
PURPOSES. COFFERDAM. OTHER TYPES OF COFFERDAMS
THAT HAVE BEEN CONSIDERED INCLUDED SHEET
PI: STA 1+49.67 STEEL WITHOUT EARTH FILL, PORT-A-DAM,
POOL #1 SANDBAGS, AND CONCRETE. THE DECISION ON
STA 1479.17 ﬁ o WHICH TYPE TO USE WILL BE MADE BY THE
2 | CONTRACTOR, ONCE SELECTED, IN
CONC EXP JT \8-504/ STA1+1467 (4 ) : |
CONC EXP JT W . CONSIDERATION WITH THE ENGINEER.
& o~ ] POOL AND WEIR FISH LADDER
J/ 8'-0" WIDE x 8'-0" LONG POOLS, ST. CROIX RIVER ?»O\N
22 1 9" DROP PER POOL atad
L ISOLATION GATE (IG-12)
¥ —~Z Q -l | SEE DRAWING M-140
A / - o = | -
1 - Ju— - - - @) N
11| 7 U§; o J L H 7
Z /4 \,/ _-OHwWL J | . —
2 s I SRS POOL #2 | | _
(l__) é’&"WLf—/‘/\
<
=
AUTOMATIC ENTRANCE GATE
(OWG-11) SEE DRAWING M-141
EXISTING ELEVATED
ELECTRICAL DUCT &
EXISTING 42" MILL
WATER INTAKE PIPE
QUANTITIES (NOTE 3)
WEIR NUMBER WEIR CREST ELEVATION 99.60 ITEM UNIT | QUANTITY
22 110.85 TEMPORARY FILL FOR COFFERDAM | SF 7700
21 110.10 PERMANENT FILL FOR FISHLIFT SF 2210
20 109.35 PERMANENT FILL FOR FISH LADDER | SF 1690
19 108.60 PERMANENT FILL FOR BRIDGE SF 360
18 107.85
17 107.10
16 106.35
130.00 130.00
¢ STA 2+16.33
END SLOPE EL 116.4 L STA 1+44.33 ¢ STA 1+34.33
B : ~ |- START SLOPE EL 110.10 END SLOPE EL 110.00 e
D —) .
¢ STA 2+08.33 . |z
START SLOPE EL 116.4 ™~ X% e N
120.00 — < © STA 1+52.33 22 Slo TOP OF WALL —— 120.00
N <'S END SLOPE EL 110.10 h o ¥ EL 110.00' "
n O -
| 213 ;) o <Q FLOW ISOLATION GATE, (IG-12) ELEVATED S5~
| | - O /@) ZKe @ SEE DRAWING M-140 ! PLATFORM 21 O
= N NN | | » O \ 7 olu 2 .
110.00 - N NN x O 110.00
d f‘ "T: PR R - ™ ™S . Z O l_
~ R e > ©
' k e T | R
v POOL #3 INVERT B 7y e ) ~ | Q=18 CFS 1| — BOCEL102.0N\|U & T
< ' - S T el —— TN — = | 5 i
S EL108.90 5% gy et L _\L d——+b 1] 1 %
10000 | 5— [ T~ — . — ~\~ —— L Rk W | N a - ———1 N ;I | STOP LOG SLOT RN _ | 10000 _HIGHWSL v
|<T: e — S R e o S I T T —_— i EL 99.7' = NORMAL v
S  POOL #2 INVERT — D Viridn A T e e e i N N j[ — LOWWSL Vv
7 EL 102.60' B e R ot | R WSLEL 96.8" = tQWWoL ¥
EXISTING : ¢ STA 0+88.33 T 3 [ EL 95.6
BOTTOM OF FISH BEDROCK END SLOPE EL 97.35 Z95%
90.00 LADDER WALL ¢ STA 0480.33 SRR e L
POOL #1 INVERT START SLOPE EL 97.35 AUTOMATIC ENTRANCE ENTRANCE
— EL 97.35' GATE (OWG-11) SEE NVERT EL e
DRAWING M-141 ,
| | | 91.60
80.00 | | | | | |
| | | | | | | | |
2+25.00 2+00.00 1+75.00 1+50.00 1+25.00 1+00.00 0+75.00 0+50.00 0+25.00 0+00.00
0 10' 20'
FISH LADDER PROFILE |
SCALE: 1"=10' e ey —
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ISSUED FOR BID WOODLAND FISH LIFT PASSAGE DESIGN DRAWNBY: _ C.HAGLER
VERIFY SCALE DESIGNER: A. MENGERT
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KEYED NOTES:

1 | HARRINGTON 351-1000-20-12 CRANE

2 | SUBMERSIBLE PUMP 300 GPM, 165 FT HEAD

3 | BYPASS VALVE KNIFE GATE

4 | BACKWASH BUTTERFLY VALVE

ST. CROIX RIVER

HEAD POND
NWL EL 144.60

INTAKE MODIFICATIONS,
BYPASS PIPING & STEEL
TROUGH (BID SUPPLEMENT)

FISH BYPASS SLIDE GATE, (DSG-15)
SEE DRAWING M-160

TRASH RACK \

FISH BYPASS
PIPE 36" @

REMOVABLE MESH
SCREEN

FLOW

DOWNSTREAM FISH
BYPASS ENTRANCE
(BID SUPPLEMENT)

(14 SEGMENTS)
t \ 5 -~
\ %‘ \/ SS PIPE SUPPORT e
(\‘/ -
N> (7 SEGMENTS) PR
\ /// \«ec;‘
M 4 -~ 0@06
\‘ /// \,\\(
\\ -~ \\\OOP
\ Q prad OO\’P
v\l PR e Bigol)
o\ /// S’Y\V\G'(O?‘?\

STEEL TROUGH

SEE DRAWING M-160

FISH BYPASS
PIPE 36"J

DOWNSTREAM EEL
BYPASS ENTRANCE
(BID SUPPLEMENT)

EXISTING MILL INTAKE
BUILDING

FISH BYPASS SLIDE GATE, (DSG-14)

EEL BYPASS PIPE
6"3 (3 LOC)

12

-~

WAIERTEVEL
_8ENSOR (WLS-8),
-~ SEE DRAWING M-200

(4 SEGMENTS)

DOWNSTREAM BYPASS GENERAL ARRANGEMENT PLAN

SCALE: 1"=10'
0 10' 20'

e ey —

STEEL TROUGH TRANSITIONS

36" @ FISH

BYPASS PIPE 1 !
(NOT IN P _

CONTRACT) V’;—Ai.

24" & AWS PIPE 2
(NOT IN
CONTRACT)

NOT IN CONTRACT

ISOLATION GATE,

\  (1G-16),
\ SEE DRAWING M-163
//

~

~
~8TOP LOG WEIR

NOTE:

1. CONTRACTOR TO FIELD VERIFY EXISTING
DIMENSIONS AND ELEVATIONS PRIOR TO NEW
CONSTRUCTION.

ISSUED FOR BID

NOT FOR CONSTRUCTION
SEPTEMBER 3, 2025

9/3/2025

ISSUED FOR BID

M. GRAESER

REVISION

DESCRIPTION OF ISSUE / REVISION

REVISED BY

VERIFY SCALE

BAR IS ONE INCH ON
| ORIGINAL DRAWING |

IF NOT ONE INCH ON THIS
SHEET, ADJUST SCALES
ACCORDINGLY

WOODLAND FISH LIFT PASSAGE DESIGN

MAINE DEPARTMENT OF MARINE
RESOURCES

PROJECT: 16667

DRAWN BY: C. HAGLER

DESIGNER: A. MENGERT
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REMOVABLE SECTION OF
BYPASS FOR STOPLOG

INSTALLATION
v HIGH WSL S ©
— EL 145.%'
v NORMAL WSL
— EL 144.6' v LOW WSL
— EL 144.0'
FISH BYPASS
ENTRANCE

Q = 40 CFS (EACH BYPASS)
V=22FT/SEC

3/4" CLEAR

TRASH RACK |

GATE OPERATOR

NOTE:

1.

CONCRETE CORE/REMOVAL SIZE SHOWN IS
APPROXIMATE. CONCRETE REMOVAL SHALL
BE AS REQUIRED TO INSTALL NEW PIPE,
MODULAR MECHANICAL SEAL, AND GROUT.

2. FIELD VERIFY REQUIRED PIPE LENGTH
=il PRIOR TO PIPE FABRICATION.
'_th_'l """"""""""""""""" =
i . EXISTING CONCRETE DECK EL 146.6 +
— / N = TOS EL 146.75'
|
H % = P
(
=— =— DOUBLE MODULAR N7 \ DOUBLE MODULAR
SLIDE GATE MECHANICAL SEAL MECHANICAL SEAL ~~_ STEEL TROUGH
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/ B GROUT EACH SIDE
° 1, FLUSH WITH WALL S
ke O T
I N
| FLOW ,
\/\/—> dl b |
/ alp I B
| X
a|1p
/ = \ I>. 5"6"
I FISH BYPASS PIPE
PIPE INVERT 36" @ (NOTE 2)
FLANGED EL 139.5'+
CONNECTION TOS EL 137.00' &
CORE DRILL HOLE INTO
CORE DRILL HOLE INTO EXISTING DAM (NOTE 1)
EXISTING DAM (NOTE 1)
“ TRANSITION FROM GROUT EACH SIDE TOP OF
EINSCHp RECTANGULAR OPENING FLUSH WITH WALL POWERHOUSE
SCOPE TO 36" PIPE FLANGE EL 134" +

VERDAN

(BID SUPPLEMENT)

18'-9"+

(FIELD VERIFY)

I EXISTING
/ CONCRETE DAM =
°
|
|
|
|
/
|
|
°ff |l
/ [
4
% EL 122
/ J
m DOWNSTREAM FISH PASSAGE SECTION
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T —
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v HIGH WSL
= EL 145.5
v NORMAL WSL
= EL 144.6 v LOW WsL
= EL 144.0
6" x 99.4° —_
MITERED
BEND (R=9")
3/4" CLEAR
TRASH RACK I

6" x 170.7° — [ [/
MITERED b
BEND (R=9") |

, -
FLANGE /

EEL BYPASS ENTRANCE, 7|
12" OPENING TAPERED
DOWN TO 6" PIPE

¥
™
~
[ ] | VERDANTAS
) SCOPE
N
| PIPE FLANGE
KLEINSCHMIDT

SCOPE

__\—m

510 1/2" / N

BYPASS VALVE
KNIFE GATE VALVE \ BACKWASH
(NOTES 6 & 7) 0 BUTTERFLY VALVE
(NOTES 4 & 5)
i i ===
I\l/ -
I // EJ / \ TOS EL 146.75' $
// W N
/ T T |
[ = =
/ / / EEL BYPASS PIPING, 1'-6"
I AND ENTRANCE e ~ 6" SCH 40 STAINLESS
| (BID SUPPLEMENT) |/ \ STEEL PIPE (NOTE 10)
/ [ ]
’ il — VAN N
[/ )

18'-9"+

/ ‘.V P S e Y L P O e '\
CORE DRILL HOLE INTO

EXISTING DAM (NOTE 9)

\ STEEL TROUGH

FLANGE

TOS EL 137.00' $

A ]

(FIELD VERIFY)

A TOP OF
- POWERHOUSE
EL 134"+

EXISTING /

CONCRETE DAM

CORE DRILL HOLE INTO

EXISTING DAM (NOTE 9)

GROUT EACH SIDE

FLUSH WITH WALL

\ MODULAR MECHANICAL

NS

\SEAL ASSEMBLY
EXISTING CONCRETE DAM WALL

/"1°\ SINGLE MODULAR MECHANICAL SEAL

U SCALE: 1-1/2"=1'-0"
0 L

1

2!

™ e —

YA
/"B \ EEL BYPASS SECTION

C-160/ SCALE: 3/8"=1"-0"
0 2' 4'

e

SS PIPE
(NOTES 1 & 2)

1 (NOTE 8)
" THK 60 DUROMETER
=, RUBBER PAD FOAM FILLER
=N SST SADDLE PL (%" x 2 ") o SEALANT
Z .‘[%
=3 SST THD ROD (ASTM A193, N
o GRADE B8 OR B8M) \
SST HEAVY HEX NUT (ASTM A194, \ .
RADE R M E ..-‘ AD ._:_,_‘___-_. ™ AN a. .
i CRADESOR 8M) R TEN NEi
N\
— SCHD 40 SST SUPPORT PIPE 1" & \ ~ Y
¥%"x5"x5" SST BASE PLATE 6" BSST PIPE 6" m
(BOLTED TO STEEL U

TROUGH FRAMING)
m STAINLESS STEEL PIPE SUPPORT

NOTES:

1.

2.

10.

STAINLESS STEEL PIPE SUPPORTS SHALL BE SPACED AT 18' ON

CENTER.

PIPE SUPPORTS SHALL BE PLACED INLINE WITH ANGLE OR
CHANNEL HORIZONTAL MEMBERS.

PUMP SHALL BE SHAKTI SUBMERSIBLE PUMP MODEL QF100 15
OR APPROVED ALTERNATIVE.

BUTTERFLY VALVE SHALL BE MODEL BAW AS MANUFACTURED
BY DeZURIK OR APPROVED ALTERNATIVE.

BUTTERFLY VALVE ACTUATOR SHALL BE ROTORK IQT125 FA 10
OR APPROVED ALTERNATIVE.

KNIFE GATE VALVE SHALL BE RED VALVE SEIRES G
PNEUMATIC/ELECTRIC OR APPROVED ALTERNATIVE.

KNIFE GATE ACTUATOR SHALL BE ROTORK 1Q12 FA10 A OR
APPROVED ALTERNATIVE.

COORDINATE STEEL PIPE STUB OUT SIZE WITH MODULAR
MECHANICAL SEAL MFR.

CONCRETE CORE/REMOVAL SIZE SHOWN IS APPROXIMATE.

CONCRETE REMOVAL SHALL BE AS REQUIRED TO INSTALL NEW

PIPE, MODULAR MECHANICAL SEAL, AND GROUT.
FIELD VERIFY REQUIRED PIPE LENGTH PRIOR TO PIPE
FABRICATION.

6" SCH 40 STAINLESS
STEEL PIPE _\

TOS EL 146.75' e;

STEEL TROUGH
(BACK PL)

PAINTED STEEL
PIPE STUB OUT

(NOTE 3)

TOS EL 137.00' e;

m PIPE PENETRATION THROUGH TROUGH

\:/ SCALE: 1-1/2"=1"-0"
0 1 2

e ™ —

U SCALE: 1-1/2"=1'-0"
0 1 2

. .

/"¢ "\ EEL BYPASS PUMP SECTION

C-160
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BACKWASH VALVE
BUTTERFLY VALVE (TYP.)

BYPASS
\\ VALVE #3

~ 7 BACKWASH VALVE #3

EEL BYPASS
PIPE (TYP.)

? BACKWASH VALVE #2

DOWNSTREAM BYPASS
FLUME (TYP.)

BYPASS
VADL\%?\

? BACKWASH VALVE #1

BYPASS
VALVE #1
\—ALL BYPASS PIPING TO BE

—BYPASS VALVE
KNIFE GATE VALVE (TYP.)

\ALL BACKWASH PIPING TO BE

SCH 40 STAINLESS STEEL,
ELBOWS TO BE STANDARD
WEIGHT SHORT RADIUS (TYP.)

—MESH SCREEN

/ —SUBMERSIBLE PUMP
300 GPM, 185 FT
AN HEAD (TYP.)

EL 137.0' EL 137.0'

SCH 40 STAINLESS STEEL,
ALL ELBOWS TO BE
STANDARD WEIGHT LONG
RADIUS (TYP.)

EEL BYPASS
ENTRANCE (TYP.)

EEL PACKAGE BACKWASH SYSTEM
SCALE: NTS

SOUTH EAST CORNER OF
DOWNSTREAM BYPASS

FLUME, 3" SCREEN FOR
PUMP (TYP.)

BACKWASH CYCLE:

1.  OPEN BACKWASH VALVE 1
2. START PUMP

3. CLOSE BYPASS VALVE 1

4. FLUSH FOR 10 MIN.

5. OPEN BYPASS VALVE 1

6. CLOSE BYPASS VALVE 2

7. CLOSE BACKWASH VALVE 1
8. OPEN BYPASS VALVE 1

9. FLUSH FOR 10 MIN.

10. REPEAT STEPS 5 THROUGH 9 FOR REMAINING BYPASS.
11. SHUT OFF PUMP

12. OPEN BYPASS VALVE

13. CLOSE BACKWASH VALVE.
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PORTION OF EXISTING FISH DEC;T7E£'5-, X SRIDGE
LADDER CONCRETE TO | / DECK EL
REMAIN & 117.5
@)
\ APPROX. EXISTING OVERHEAD = 1
) TRANSMISSION LINES =
N
D
S

BRIDGE DECK EL 110.0" —~

\.

L
=

il

\3
\
1l

CONSTRUCTION ACCESS ROAD 3
(FILL OVER EXISTING FISH
LADDER WALL)

|

ACCESS BRIDGE
OUTBOARD OF  ABUTMENT 2

ACCESS BRIDGE GUARDRAIL

EXISTING
ROADWAY

RETAINING WALL

CONSTRUCTION
ACCESS ROAD 2

RETAINING WALL

_ PER | BRIDGE SPAN 67.3'%  asill
|4 _
ACCESS ROAD BRIDGE /\g"///—-—\ b
ACCESS BRIDGE BRIDGE SPAN 160.3' £ IS
ABUTMENT 1 / \
\)\@\/ EXISTING NOTES:
C RETAINING -
RIP RAP »/ WALL 1. ACCESS ROAD AND BRIDGE WALL SHALL BE USED FOR
< CONSTRUCTION ACCESS.
@V/ 2. ACCESS ROAD AND BRIDGE SHALL REMAIN IN PLACE FOR USE
X\ AFTER CONSTRUCTION.
TAILRACE /
NWL EL 96.8' 3. EXISTING STORM DRAIN SYSTEM. REPLACE IN-KIND, COORDINATE
N WITH WOODLAND PULP. EXISTING DRAINS WILL BE PROTECTED AND
© RE-ESTABLISHED IN EXISTING LOCATIONS. CONTRACTOR SHALL
FISH LIET / SUBMIT A PROPOSED MEANS OF EXTENDING DRAINS TO THE NEW
¢ EXISTING FINISHED ACCESS ROAD ELEVATION
Q APPROX 3 BUILDING
o SHORE LINE @
Q\j_/' 4. PROTECT EXISTING PIPE DURING CONSTRUCTION.
QUANTITIES (NOTE 5)
\'ZJ
S VOLUME ABOVE | VOLUME BELOW 5. QUANTITIES ARE ONLY PROVIDED FOR PERMITTING PURPOSES.
3 ITEM LENGTH AREA OHWL OHWL
/ 6. THE DRAWINGS AND PERMIT APPLICATION ARE BASED ON AN
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ACCESS ROA

D

EXISTING FISH LADDER /

AN

BRIDGE DECK EL 110.0'

y DESIGN HIGH WSL

NOTES:

1. CONTRACTOR TO FIELD VERIFY TOP OF PIPE ELEVATION PRIOR TO BRIDGE ABUTMENT
CONSTRUCTION.

2. PROTECT EXISTING PIPE DURING CONSTRUCTION.

3. QUANTITIES ARE ONLY PROVIDED FOR PERMITTING PURPOSES.

4. THE DRAWINGS AND PERMIT APPLICATION ARE BASED ON AN EARTHFILL COFFERDAM
WITH SHEET STEEL AROUND THE PERIMETER BECAUSE THAT IS VIEWED AS THE MOST
CONSERVATIVE OPTION REGARDING PERMITS. THE ENGINEER IS NOT DIRECTING THE
USE OF AN EARTHFILL COFFERDAM. OTHER TYPES OF COFFERDAMS THAT HAVE BEEN
CONSIDERED INCLUDED SHEET STEEL WITHOUT EARTH FILL, PORT-A-DAM, SANDBAGS,
AND CONCRETE. THE DECISION ON WHICH TYPE TO USE WILL BE MADE BY THE
CONTRACTOR, ONCE SELECTED, IN CONSIDERATION WITH THE ENGINEER.

BRIDGE DECK EL 117.5'

TOP OF PIPE
APPROX. EL 114.4'
(NOTES 182)

BRIDGE DECK EL 117.5'

ACCESS ROAD

= 5

BRIDGE ABUTMENT 1

vy NORMAL WSL = EL 99.7'
= FL 9.8 v LOW WSL
= EL 95.6' —
e
y
- y
APPROX. TOP OF /

BEDROCK

m ACCESS BRIDGE GENERAL ARRANGEMENT SECTION

C-180/ SCALE: 1" =10'
0 10' 20'

e ey —

1t 4t

%EE GUARD RAIL
o o S (SEE DRAWING C-186) o o o
/
. 13.0' ROADWAY _
S/ _ QUANTITIES (NOTE 3)
a B TEM LENGTH AREA VOLU(g/IHE V\,IA\LBOVE VOLug/l: V\I?LELOW
FISH LIFT COFFERDAM 250 LF 2280 SF 310 CY 995 CY
— — — — — BRIDGE ABUTMENT 1 COFFERDAM (AA) 120 LF 980 SF 150 CY 480 CY
o/’ | | | | Y BRIDGE ABUTMENT 2 COFFERDAM (AA) 110 LF 920 SF 130 CY 275 CY
Dé . o o 5 o PERMANENT FILL FOR FISH LIFT 143 LF 2210 SF 455 CY 810 CY
O~ -
1% %‘% %‘% \ gle ﬂ[E %_ PERMANENT FILL FOR BRIDGE ABUTMENT 1 (AA) | 27 LF 610 SF 240 CY 210 CY
PREFABRICATED PERMANENT FILL FOR BRIDGE ABUTMENT 2 (AA) | 27 LF 75 SF 51 CY 7 CY
BRIDGE
/B "\ ACCESS BRIDGE GENERAL ARRANGEMENT SECTION
C-180/ SCALE: 1" = 20'
0 20' 40"
e ey —
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ACCESS BRIDGE
PIER

ACCESS BRIDGE

BRIDGE DECK
EL 117.5'

L=16.522, R=30.750

CONSTRUCTION
ACCESS ROAD 1

S43° 35' 07.38"E
13.347

EXISTING PIPE

(NOTE 4)

RETAINING
WALL

NOTES:

1. ACCESS ROAD AND BRIDGE WALL SHALL BE USED FOR CONSTRUCTION ACCESS.

2. ACCESS ROAD AND BRIDGE SHALL REMAIN IN PLACE FOR USE AFTER

CONSTRUCTION.

3. EXISTING STORM DRAIN SYSTEM. REPLACE IN-KIND, COORDINATE WITH WOODLAND

PULP.

4. PROTECT EXISTING PIPE DURING CONSTRUCTION.

S62° 30' 3608"E

1+50.00
78.501 1+56.52

%
N

L=3.620, R=12.500 N\

S62° 32' 28.60"E

L=3.278, R=26.000

i 774>§

%/\66
NO
1+00.00 _ 1+0y/62 [=9.611 ®

33.001

EXISTING ROADWAY

ABUTMENT 2
11
. 117 S69° 44' 05.71"E
EXISTING BUILDING EXISTING & ns— 25.584
WALL =22.533, R=36.660 - 120
<_———— NOTE3 727/\
CONSTRUCTION 120——
ACCESS ROAD 2
ACCESS ROADS GENERAL ARRANGEMENT PLAN
SCALE: 1" = 10"
0 10" 20"
e e —
120 | | | | | | " I I
___STA: 0+00.00 - 3" - 19MM MDOT 50 GYRATION
EL: 117 50 ___— PROPOSED GRADE 12" BASE LAYER COMPACTED / HMA DESIGN BASE COURSE
( — T -2.38% / MDOT TYPE "A" GRAVEL / 2" _ 12.5MM MDOT 50 GYRATION STA: 1+56.52
= HMA DESIGN WEARING COURSE -0.84% EL114.07 N
115 — —
\ - | =) e e e
110 \, \ e Ti—— eSSl N D
S EXISTING GRADE \ MIN. 12" SUB-BASE LAYER
105 COMPACTED MDOT TYPE D" GRAVEL _ 19" MIN. GRUB LINE REMOVE ALL
\| STRUCTURAL FILL STUMPS & ORGANIC MATERIAL
100
0+00 0+25 0+50 0+75 1+00 1+25 1+50 1+57
ACCESS ROAD 1 PROFILE
SCALE: 1"=5' 120 ' ' ' 120
. HMA DESIGN BASE COURSE
e ey — 2" - 12.5MM MDOT 50 GYRATION /~ EXISTING GRADE 3.729% STA: 1+07.62
PROPOSED GRADE HMA DESIGN WEARING COURSE / EL: 11442 ™ |
115 STA: 0+00.00 12" BASE LAYER COMPACTED / [ S ——~—// ] 15
EL: 110.12 MDOT TYPE "A" GRAVEL [ E— —T .t ___————————-> 77 7
L_ - T === s P L L e T D e e
110 == e e W —— LS S S —r e e L e L L e e 110
ACCESS ROAD 2 PROFILE oreve S I VAL Y sy v e e i i e s [T T e —&\——ﬂ—"
SCALE: 1"=5' _ﬂ___————~——-——::’__,__—\\ﬂ—————ﬂﬂ""” \
0 5' 10" I e B T — MIN. 12" SUB-BASE LAYER 12" MIN. GRUB LINE REMOVE ALL
Ih!—_ 108 COMPACTED MDOT TYPE D" GRAVEL STUMPS & ORGANIC MATERIAL 105
0+00 0+25 0+50 0+75 1+00 1+08
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/— CONSTRUCTION

NOTES:

BRIDGE DECK < ACCESS ROAD 1 3 1. ACCESS ROAD AND BRIDGE WALL SHALL BE USED FOR CONSTRUCTION ACCESS.
' \ 0
EL117.5 9 B / T RETAINING 2. ACCESS ROAD AND BRIDGE SHALL REMAIN IN PLACE FOR USE AFTER
AMAVERE [ \% WALLS CONSTRUCTION.
3 |3 @)
3. EXISTING STORM DRAIN SYSTEM. REPLACE IN-KIND, COORDINATE WITH WOODLAND
ACCESS BRIDGE PULP.
PIER EXISTING PIPE . : 3
(NOTE 4) —— 4. PROTECT EXISTING PIPE DURING CONSTRUCTION.
= s 4£00.00 EXISTING ROADWAY
/ T
& S “/
ACCESS BRIDGE
ABUTMENT 2 S
AN
\ ////115
EXISTING BUILDING \ I , 1
\ l | i
3 14 15 116/7,T X\ ]I [I — "
11 112 11 1 1/ 11 19—
118 /
EXISTING ~__ 120 | II s
RETAINING =, o 12
WALL NOTE 3 \ I |
\_ CONSTRUCTION
ACCESS ROAD 2
ACCESS ROADS CROSS SECTION PLAN
SCALE: 1" = 10' 0 10’ 20"
e ey —
ACCESS ROAD 1 0+00.00 ACCESS ROAD 1 0+03.87
120 120.00 120 120.00
‘ & \ 5 | | dl— "-19MM MDOT 50 GYRATION
= 1.91% -1.99% = CUARD RAIL = 1.95% 2.01% _—d H'!\/IA DESIGN BASE COURSE
BRIDGE 12" BASE LAYER COMPACTED — T 2" -12.5MM MDOT 50
ABUTMENT 2 | MDOT TYPE "A" GRAVEL. (TYP.) - GYRATION HMA DESIGN
~ o WEARIN .
A < g | \ G COURSE (TYP.) EXISTING GRADE
A ACCESS _— EXISTING RETAINING ~ MIN. 12" SUB-BASE LAYER ACCESS
| A ROAD 2 GRADE WALL COMPACTED MDOT TYPE ROAD 2
- B 7 : / — X "D" GRAVEL (TYP.)
— — — — q . — T — . —
110 — 4, : / T — _— 110.00 110 / A — 110.00
| S | |
A o |
by
\ ~— STRUCTURAL FILL
EXISTING 36" PIPE EXISTING 36" PIPE
TOP ELEV. 114.4+ TOP ELEV. 114.4+
100 l 100.00 100 l 100.00
-40.00 -30.00 -20.00 -10.00 0.00 10.00 20.00 30.00 -40.00 -30.00 -20.00 -10.00 0.00 10.00 20.00 30.00
ACCESS ROAD 1 —\ 0+25.00 ACCESS ROAD 1 0+50.00
120 \ 120.00 120 120.00
1.04% 2.28% a [E 192% | N 2.02% a sviTL/?_INING EXISTING GRADE
— EXISTING GRADE
; ACCESS
RETAINING RETAINING ACCESS EXISTING 36" PIPE ey _— -]
WALL TOP ELEV. 114.4+ . —
WALL ROAD 2 i g = —
. ‘L b —— ~ __ e A TR 3" - 19MM MDOT 50 GYRATION HMA
110 - —— — y— = —— 110.00 110 = DESIGN BASE COURSE 1110.00
| - 2" - 12.5MM MDOT 50 GYRATION HMA
EXISTING 36" PIPE ey DESIGN WEARING COURSE (TYP.)
TOP ELEV. 114.4+ / .
RETAINING 12" BASE LAYER COMPACTED
WALL MDOT TYPE "A" GRAVEL. (TYP.)
~— STRUCTURAL FILL MIN. 12" SUB-BASE LAYER
COMPACTED MDOT TYPE
STRUCTURAL FILL 12" MIN. GRUB LINE REMOVE ALL "D" GRAVEL (TYP.)
STUMPS & ORGANIC MATERIAL (TYP.) |
100 100.00 100 100.00
-40.00 -30.00 -20.00 -10.00 0.00 10.00 20.00 30.00 -40.00 -30.00 -20.00 -10.00 0.00 10.00 20.00 30.00
ACCESS ROAD SECTIONS © o 10
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8-0" (MAX.) AN NOTES:
I 2!_0|| + I T 1"0" (MIN) v

B _ 1. ALL EXPOSED CUT OF SHEARED EDGES SHALL BE BROKEN AND FREE OF BURRS.
-~
© RAIL BAR SPLICE \“J ~ ‘r \\ _ THE INSIDE WELD FLASH OF TUBING SHALL BE REMOVED AT SPLICES AND

T EZZ]{LZZ T N iB EXPANSION JOINTS.
[ \\ . RAIL POSTS SHALL BE SET NORMAL TO GRADE UNLESS OTHERWISE SHOWN.
- \ - LENGTHS OF RAIL BAR SHALL BE ATTACHED TO A MINIMUM OF 2 RAIL POSTS AND
, | TO AT LEAST 4 POSTS WHENEVER POSSIBLE.
= . | / | < 4. RAIL BAR EXPANSION JOINTS SHALL BE PROVIDED IN ANY RAIL BAY SPANNING A
/ SUPERSTRUCTURE EXPANSION JOINT.
1T N T 1T 5. ALL PARTS SHALL BE GALVANIZED AFTER FABRICATION IN ACCORDANCE WITH
< ~ — N - 4 < ASTM A 123. EXCEPT THAT HARDWARE SHALL MEET THE REQUIREMENTS OF
S ¢ 4 PR EITHER ASTM A 153 OR ASTM B 695, CLASS 50, TYPE 1. PARTS EXCEPT HARDWARE
- SHALL BE BLAST - CLEANED PRIOR TO GALVANIZING IN ACCORDANCE WITH SSPC -

_—— CONSTRUCTION JOINT SPG.
6. ANCHOR BOLTS SHALL BE SET WITH A TEMPLATE. NUTS SECURING THE POST BASE

' | PLATE SHALL BE TIGHTENED TO A SNUG FIT AND GIVEN AN ADDITIONAL 3 TURN.
7. BOLTS FOR ATTACHING RAIL BARS TO POSTS SHALL BE ROUND OR DOME HEAD
AND MAY BE RIB NECK, SLOTTED, WRENCH HEAD OR TENSION CONTROL (TC -

3-BAR TRAFFIC RAILING TWIST - OFF). HOLES IN POSTS SHALL BE 7= INCH LARGER THAN THE DIAMETER OF
SCALE: 1"=2' THE BOLT. HOLES IN RAIL BARS SHALL BE DRILLED TO SIZE AS FOLLOWS:
0 2' 4'
Ih!—_ - SLOTTED, WRENCH HEAD OR TC BOLTS: =" LARGER THAN BOLT DIAMETER RIB
NECK BOLTS: SIZE APPROPRIATE TO ACCOMMODATE AN INTERFENCE FIT

w N

- BOLTS SHALL BE 6 INCHES IN LENGTH AND SHALL INCLUDE A FLAT WASHER
UNDER THE NUT.

8. HOLES IN RAIL BARS SHALL BE FIELD - DRILLED AND SHALL BE COATED WITH A
APPROVED ZINC - RICH PAINT PRIOR TO ERECTION.

9. BOLTS IN EXPANSION JOINTS SHALL BE TIGHTENED ONLY TO A POINT THAT WILL
STILL ALLOW RAIL MOVEMENT.
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CONTRACTOR TO FIELD VERIFY ALL PIPE
DIMENSIONS AND ELEVATIONS PRIOR TO
ORDER AND FABRICATION OF NEW STEEL
PIPING.

BUTTERFLY VALVE SEAT END SHALL BE
ORIENTED FACING DOWNSTREAM. VALVE
ACTUATOR SHALL BE ORIENTED ON THE
NORTH SIDE OF THE VALVE FOR EASE OF
ACCESS. REFER TO SECTION 33 12 16 FOR
BUTTERFLY VALVE REQUIREMENTS.
REFER TO SECTION 40 92 10 FOR
ELECTRIC ACTUATOR REQUIREMENTS.

PIPE INTERIOR AND EXTERIOR TO BE
LINED AND COATED PER SPEC SECTION
09 90 00.

THE EXPANSION JOINT SHALL ALLOW 10
INCHES OF MOVEMENT (TOTAL TRAVEL).
THE EXPANSION JOINT WILL BE
ASSEMBLED AND SHIPPED WITH THE SLIP
PIPE IN THE CLOSED (CONTRACTED)

POSITION. PRIOR TO INSTALLATION, THE
SLIP PIPE SHALL BE EXPANDED AND
POSITIONED AT A 5-INCH OFFSET. THE
CONTRACTOR SHALL CONFIRM THE
INSTALLATION LENGTH OF THE
EXPANSION JOINT PRIOR TO ORDERING
ADJACENT STEEL PIPE TO CONFIRM
REQUIRED STEEL PIPE LENGTHS.
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STA 2+20.00—
PS BYPASS1-16

ST CROIX RIVER

AV o
—STA 2+80.00 STA 3+40.00—
—STA 2+23.00 ] PS BYPASS1-26 PS BYPASS1-27
PS BYPASS1-18 _STA 2483.00
RIEYPASS 1-17 PS BYPASS1-21 —STA 3+43.00
—STA 2+53.00 PS BYPASS1-25
PS BYPASS1-19
STA 3+10.00— [~STA 3+13.00
PS BYPASS1-22 PS BYPASS1-23

STA 4+09.46—
PS BYPASS1-29

STA 4+01.50—
FLG JNT
N=545,708.30
E=1,267,752.61

STA 4+00.00—

AT e e e
1] L T T T

NOTES

1. CONTRACTOR TO FIELD VERIFY ALL PIPE DIMENSIONS AND
ELEVATIONS PRIOR TO ORDER AND FABRICATION OF NEW

STEEL PIPING.

2. PIPE INTERIOR AND EXTERIOR LINED AND COATED PER SPEC

SECTION 09 90 00.

3. LOCATION AND ELEVATIONS OF OVERHEAD WIRES ARE FROM
THE SURVEY AND ARE APPROXIMATE. CONTRACTOR TO
VERIFY WIRE LOCATIONS AND ELEVATIONS PRIOR TO
CONSTRUCTION. CONTRACTOR TO USE EXTREME CAUTION
WHEN WORKING IN THE VICINITY OF OVERHEAD WIRES.
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/—FISH BYPASS SLIDE GATE @

P
EX CONCRETE DECK
/ EL 146.6' +
R R I I I 3 R St e .
— 4 < ‘q 4" < 4 ;,.4 ,.. .,44 .4 4 Ca e a f ot B ;1"""4" C e i"" A “44'1 M:,Apd 4 7
X < < e e LA T ° e o 4, T LT B S i STEEL TROUGH
— E— Tatae . ‘ 4" A A 1'-3"+ W
10" R R o 36" OD FISH BYPASS PIPE 3 (NOTE 1) 27"+
——_ i
N | NOTE 3
|
N | N N I N
|
|
|
— / /’ o 29'-4"+
FLANGED PIPE SPOOL SR
(NOTE 1) ‘\ P "
NOTE 6 A\ = 18'-9"+
T TOP OF EX
SR POWERHOUSE
St EL 134"+
...4.'. g.' :
Tilal
4 4 21 ‘f ] 4‘1,. ‘ : S .
DR 4 o A
NOTES
1. 36" OD ASME B36.10M STL PIPE (t=STD WT (0.375")); ASME B16.47 CL 150A FLANGES.
2. PIPE INTERIOR AND EXTERIOR TO BE LINED AND COATED PER SPEC SECTION 09 90 00. ALL PIPE FABRICATION WELDS
TO BE GROUND SMOOTH ON THE INSIDE OF PIPE PRIOR TO LINING.
3. PIPE TO BE CUT-TO-FIT AT THE STEEL TROUGH. THE END OF PIPE SHALL EXTEND 1/2" PAST THE EDGE OF THE STEEL
TROUGH WALL FOR WELDING. SEE STRUCTURAL FOR STEEL TROUGH SIDE SLOPE AND CONNECTION DETAILS.
4. SEE S-161 FOR STRUCTURAL DETAILS.
5. CONTRACTOR TO FIELD VERIFY ALL EXISTING DIMENSIONS PRIOR TO ORDERING AND FABRICATING PIPE MATERIALS.
/A" FISH BYPASS 3 PROFILE
U SCALE: 1/2"=1'-0" 6. FLANGE TO BE SHIPPED LOOSE AND WELDED ON IN THE FIELD AFTER THE FISH BYPASS PIPE HAS BEEN INSTALLED
1 0 7 THROUGH THE DAM WALL.
e —
7. CONTRACTOR TO VERIFY REQUIRED WIDTH OF FLANGED PIPE SPOOL FOR CONNECTING THE TRANSITION FLUME TO
THE SLIDE GATE PRIOR TO ORDER AND FABRICATION.
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COATING PER SECTION
09 90 00

HEAVY HEX NUT (TYP)

STATION

RING GASKET

PLAIN FLAT WASHER

EACH NUT (TYP)

ﬂf STUD BOLT

t _— STEEL FLANGES
TP — PER THE DRAWINGS
!
i
09 90 00
t+1/4" MAX, TYP
NOTES:

1. DRILL & TAP CYLINDER FOR 1/4" AIR TEST HOLE BEFORE WELDING FLANGE. CONTRACTOR
SHALL AIR AND SOAP TEST AFTER WELDING IS COMPLETE. PLUG WELD HOLES AFTER

SUCCESSFUL COMPLETION OF JOINT TEST. USE TWO HOLES 180° APART.

2. REFER TO SECTION 33 11 00 FOR REQUIREMENTS FOR BOLTS, NUTS, WASHERS, AND

GASKETS.

m FLANGES FOR STEEL PIPE

U SCALE: NTS

/OD FLANGED PIPE
|
|
NOTE 1
LINING PER SECTION

FULL FACE

ISOLATION GASKET STEEL FLANGES PER
/ THE DRAWINGS

ISOLATION SLEEVE —\

ISOLATION WASHER ISLOATION WASHER
STEEL WASHER X\ T‘// STEEL WASHER

STUD BOLT j

— — HEAVY HEX NUT (TYP)

7

NOTES:

1. FLANGES WITH ISOLATION KITS SHALL HAVE BOLT HOLES OVERBORED J3".

2. REFER TO SECTION 33 11 00 FOR FLANGE ISOLATION KIT REQUIREMENTS.

/ 2"\ FLANGE ISOLATION KIT (FIK)

\:/ SCALE: NTS

BUTTERFLY VALVE DISMANTLING JOINT
PER SECTION 33 12 16\ \/PER SECTION 33 11 02

| Mhdpes
i T T
i J € 1 1|
i 0 € 1 AL
OO0
i B o i

— |—/ / — —

@ FLANGE ISOLATION KIT

m BUTTERFLY VALVE WITH DISMANTLING JOINT DETAIL
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PIPE OD |
COATING PER ] r
SECTION 09 90 00 ) — |
OD OF THIMBLE LINING PER

UNLESS SHOWN
OTHERWISE

SECTION 09 90 00

1.  SEE DRAWINGS FOR PIPE THICKNESS.
2. OUTLET THICKNESS (t2) TO BE THE SAME THICKNESS AS THE PIPE (t).

m ACCESS MANWAY DETAIL

U SCALE: NTS
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