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NOTES:

PROFILE OF ALA WAI  MIDDLE (ALA2) AND ALA WAI
LOWER (ALA1).

PROFILE OF ALA WAI MIDDLE (ALA2) AND ALA WAI
LOWER (ALA1).

PROFILE OF ALA WAI UPPER (ALA3).  

  0 400 1600200400

SCALE: 1"=400'

SEE SHEET C-102

SEE SHEET C-104

SEE SHEET C-105

SEE SHEET C-106

58+73.5, RB

INV. (-)0.8

INV. (-)0.5

INV. 0.2

INV. 0.3
10"
30 + 82

INV. (-)4.1
(EXISTING 12'x7' BOX)
NEW 144"x96" SLIDE GATES
DIAMOND 1, ALA WAI BLVD

STATION 1
NEW PUMP 

STATION 2
NEW PUMP 

C-101C-101

1.  SEE SHEET C-309 FOR THE RIGHT BANK (MOUNTAIN SIDE)

2.  SEE SHEET C-310 FOR THE LEFT BANK (OCEAN SIDE)

3.  SEE SHEET C-311 FOR THE LEFT BANK (OCEAN SIDE)

SEE SHEET C-107

3.  SEE SHEET C-103 FOR ALA WAI GOLF COURSE
MULTI-PURPOSE DETENTION PLAN.  
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18" FLAP GATE

CULVERT NAME

ALA WAI BLVD
DIAMOND 1, 

SIZE & TYPESTATION

GOLF COURSE
DIAMOND 2, 108"x72" SLIDE GATE

GOLF COURSE
DIAMOND 3,

NOTES

99+72.5 99+72.5 18" FLAP GATE

100+57.5 100+57.5

18" FLAP GATE94+54 94+54 INV. 0.3

18" FLAP GATE

18" FLAP GATE

18" FLAP GATE87+62 INV. 0.2

81+98.5 18" FLAP GATE

18" FLAP GATE74+51 74+51

18" FLAP GATE

18" FLAP GATE

18" FLAP GATE58+33

18" FLAP GATE

55+32.5 18" FLAP GATE

54+08.5

18" FLAP GATE

18" FLAP GATE

18" FLAP GATE

18" FLAP GATE41+46

18" FLAP GATE

37+27.5 37+27.5 18" FLAP GATE

18" FLAP GATE33+89

10" FLAP GATE

91+69 91+69 INV. (-)0.8

90+83 90+83 INV. (-)0.3

87+62

81+98.5 INV. (-)0.3

77+10 77+10

73+47 73+47

70+27 70+27

58+33

55+32.5

54+08.5

49+02.5 49+02.5

44+82 44+82

43+99 43+99

41+46

34+75 34+75

33+89 INV. (-)0.4

ALA WAI CANAL INTERIOR DRAINAGE TABLE

96+67

102+45.5

101+75

36+81

42+10
BRIDGE

HAUSTEN DITCH 4 - SLIDE GATES SEE SHEET C-401

44+35 44+35 24" FLAP GATE

94+19 94+19

87+99 87+99 INV. (-)3.3

INV. (-)2.2

60" FLAP GATE INV. (-)3.079+26 79+26

76+43 76+43 18" FLAP GATE INV. 0.0

64+56 64+56 66" FLAP GATE INV. (-)6.0

64+19 64+19 24" FLAP GATE INV. (-)6.0

57+73 57+73 42" FLAP GATE INV. (-)5.9

54+85 24" FLAP GATE

49+65

68+14 68+14

50+57 50+57

49+65, RB

49+6549+65

INV. 0.7

INV. 0.6

96+80 96+80 18" FLAP GATE

36+81, RB

54+85, RB

TWO 18" FLAP GATES INV. (-)3.7

INV. (-)0.3

TWO 18" FLAP GATES INV. (-)1.9 AND (-)2.9

INV. (-)1.7

INV. (-)1.5

INV. (-)2.1

INV. (-)2.2

INV. (-)2.7

INV. (-)1.3

INV. (-)3.1

INV. (-)5.6

INV. (-)1.0

INV. (-)0.7

INV. (-)1.3 & (-)0.9

INV. (-)1.1

INV. (-)0.8

INV. (-)0.7

30+25.5, RB 30+25.5 18" FLAP GATE INV. (-)0.1

30+82, RB 30+82 INV. 0.3

3 - 120"x84" SLIDE GATES

INV. 0.0, PUMP STATION 3144"x96" SLIDE GATE

120"x72" SLIDE GATE

72"x48" SLIDE GATE

24" FLAP GATE
72"x48" SLIDE GATE & 

24"x24" SLIDE GATE

108"x72" SLIDE GATE

144"x96" SLIDE GATE

PUMP STATION 1

PUMP STATION 2

C
-502

C
-502
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A

B
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C-102

     FLOODWALLS AND BERM, PROFILE AND SECTIONS.  

3.  SEE SHEET C-316 FOR THE HAUSTEN DITCH DETENTION

     NEW CONRETE WALL PLAN.  

2.  SEE SHEET C-401 FOR THE HAUSTEN DITCH BRIDGE

     SURGE MATERIAL.  

1.  STAGING AREA WILL HAVE GEOTEXTILE AND 3" OF 
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SCALE: 1"=200'

PLAN

ALA WAI GOLF COURSE MULTI-PURPOSE DETENTION

AND A-301 FOR SECTIONS
SEE SHEETS A-101 FOR PLANS
NEW PUMP STATION 1

GROUTED RIP RAP
INFLOW SPILLWAY WITH

LIMITS
CONSTRUCTION 

STAGING AREA

STAGING AREASTAGING AREA

AND A-302 FOR SECTIONS
SEE SHEETS A-102 FOR PLANS
NEW PUMP STATION 2

IOLANI SCHOOLS

ALA WAI GOLF COURSE

GATE STRUCTURE
CONCRETE SLIDE 
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A
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(2' EXCAVATION)
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FLAP GATE
THRU BERM WITH
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     SURGE MATERIAL.  

1.  STAGING AREA WILL HAVE GEOTEXTILE AND 3" OF 

NOTES:

     MULTI-PURPOSE DETENTION, PROFILE AND SECTION.  

2.  SEE SHEET C-317 FOR THE ALA WAI GOLF COURSE
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1.  

2.  

NOTES:

THE APPROXIMATE AREA UNDER THE ARCH CULVERT IS 35.3 SQ FT.  
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SCALE:  1" = 5'

Note: All elevations are feet MSL
SCALE: 1"=5'
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SECTION B-B

PUKELE DEBRIS AND DETENTION BASIN

SECTION A-A

PUKELE DEBRIS AND DETENTION BASIN
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PUKELE DEBRIS AND DETENTION BASIN
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SOLID LINE = 50' CONTOURS

TMK:  34019010
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NOTES:

EXISTING GROUND

EXISTING GROUND
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T

CAUSE PUNCTURING OF THE  GEOTEXTILE
SMOOTH WITH NO PROTRUSIONS THAT MAY 
RIP RAP AND SPILLWAY.  IT WILL BE PLACED 
GEOTEXTILE LAYER WILL BE UNDER GROUTED

THE ACCESS ROAD WILL ALSO BE USED FOR MAINTENANCE.  

6
'

TOP OF DAM EL. 441'

EL. 437'
CONCRETE SPILLWAY

CONCRETE BOX

12'

INV. EL. 405'

ANTI-SEEP COLLAR
CONCRETE

BOX CULVERT

CONRETE

12' x 6'

EL. 441'
TOP OF DAM

EL. 437'

SPILLWAY

CONCRETE

6
'

3
4
'

EXCAVATION AREA
30' WIDE, 500' LONG U/S OF DAM

AREA
PROTECTION
SCOUR
RIP RAP
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CONSTRUCTION 

10' BUFFER
EXCAVATION LIMITS
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SEE DETAIL
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SCALE: 1"=5'

PLANSCALE: 1"=15'

SCALE: 1"=10'
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ACCESS ROAD
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e

STREAM
MAKIKI

Keeaumoku Street
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B

0

SCALE:  1" = 10'

Note: All elevations are feet MSL

SECTION C-C

MAKIKI DEBRIS AND DETENTION BASIN

SECTION B-B

MAKIKI DEBRIS AND DETENTION BASIN

SCALE: 1"=80'

SECTION A-A

MAKIKI DEBRIS AND DETENTION BASIN

FOOTING DETAIL
SEE SECTION D-D FOR 
ALUMINUM ARCH CULVERT

SCALE: NTS

DESIGNED BY OTHERS.
CAPACITY AND LOADING CONDITIONS.
TO BE CONTROLLED BY COIL-BEARING
SIZE AND REINFORCING OF FOOTING

SPAN

SLOTTED CONCRETE FOOTING

PLATE
ALUMINUM
CORRUGATED

GROUT
NON-SHRINK
LEAN

8
'

1
1
'

8'

2
'

CONCRETE

8" DIA. PIPE @ 4' O.C.

SECTION D-D

MAKIKI DEBRIS AND DETENTION

2

1

3

1

10' 5' 10' 20'

10'

4''

8''

4
''

8
'

60'

1' (TYP)

10'
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2'

CATCHER
DEBRIS

DOTTED LINE = 10' CONTOURS
SOLID LINE = 50' CONTOURS

25020008
TMK:

25020001
TMK:

 

1.  

2.  

NOTES:

THE APPROXIMATE AREA UNDER THE ARCH CULVERT IS 35.3 SQ FT.  

NATURAL BOTTOM.
ALUMINUM ARCH CULVERT METAL THICHNESS IS 1.50".  WITH A 

EXISTING GROUND

EXISTING GROUND

EXISTING GROUND

TOP OF DAM EL. 184'

TOP OF DAM EL. 184'
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E

C
T

 
 

186'

CAUSE PUNCTURING OF THE  GEOTEXTILE
SMOOTH WITH NO PROTRUSIONS THAT MAY 
RIP RAP AND SPILLWAY.  IT WILL BE PLACED 
GEOTEXTILE LAYER WILL BE UNDER GROUTED

THE ACCESS ROAD WILL ALSO BE USED FOR MAINTENANCE.  3.  

5
'

EL. 180.8'
SPILLWAY

INV. EL. 150.8'
UPSTREAM

INV. EL. 145.8'

ARCH CULVERT
5' X 10'

ANTI-SEEP COLLAR
CONCRETE

0

SCALE:  1" = 15'

5'15 15 30

AREA
EXCAVATION
UPSTREAM OF DAM
30' WIDE, 470'

PROTECTION
SCOUR
RIP RAP

LIMITS
CONSTRUCTION 

19' APPROX.19' APPROX.

AREA
STAGING

  

 

10' BUFFER
EXCAVATION LIMITS
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 C-315 

C
P

3
3
.2
'

SEE DETAIL 
PROTECTION
RIPRAP SCOUR

A

C-308

EL. 170'
GROUND EL. 170'

GROUND

EL. 180.8'
SPILLWAY

A

A

DESIGN INV. EL. 148.3'
EXISTING EL. 170'
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BANK EL. 2.76' MSL
STA. 1 + 21
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BANK EL. 2.22' MSL
STA. 0 + 00

2.0

4.0
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8.0
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14.0

BANK EL. 5.31' MSL
STA. 1 + 80

STATION (FEET)

E
L
E

V
A

T
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N
 (
F

T
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L
)

BANK EL. 4.19' MSL
STA. 0 + 00

BANK EL. 4.92' MSL
STA. 0 + 49

EL. 6.52' MSL
TOP OF WALL
STA. 0 + 00

BANK EL. 4.86' MSL
STA. 5 + 07

BANK EL. 5.83' MSL
STA. 6 + 80

BANK EL. 6.52' MSL
STA. 3 + 48

BANK EL. 5.15' MSL
STA. 8 + 55

EL. VARIES
TOP OF WALL

WALL
REINFORCED CONCRETE

GROUND
EXISTING

1'-6"
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8' 1'-6"
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GROUND
EXISTING
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10+00 10+50

STATION
ELEVATION (FT MSL)

FINISHED WALL
HEIGHT (FT)

WALL

3 + 48 

3 + 48

5 + 07

4.30 8.49

4.30 9.22

4.30 9.61

4.30

4.30

STATION
ELEVATION (FT MSL)

FINISHED WALL

4.30

HEIGHT (FT)
WALL

4.30 7.06

4.30 7.46

4.30 6.37

EL. 7.06' MSL
TOP OF WALL

STA. 1 + 21

0.0

0.0

EL. 9.22' MSL
TOP OF WALL
STA. 0 + 49

EL. 9.61' MSL
TOP OF WALL
STA. 1 + 80

EL. 10.13' MSL
TOP OF BERM
STA. 6 + 80

9.16

EL. 9.45' MSL
TOP OF BERM
STA. 8 + 55

EL. 9.16' MSL
TOP OF BERM
STA. 5 + 07

14.0

12.0

10.0
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6.0

4.0

2.0

0.0

14.0

12.0

10.0

8.0

6.0

4.0

2.0

0.0

LIMITS
CONSTRUCTION

DISTANCE VARIES (20' MAX)

2+50 3+00 3+50 4+00 4+50 5+000+00 0+50 1+00 1+50

VERTICAL: 1" = 2' 
HORIZONTAL: 1" = 50'
SCALE: 

2+00

BANK EL. 3.16' MSL
STA. 2 + 91

EL. 7.46 ' MSL
TOP OF WALL
STA. 2 + 91

BANK EL. 2.07' MSL
STA. 4 + 60

EL. 6.37 ' MSL
TOP OF WALL
STA. 4 + 60

0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50 8+00 8+50 9+00 9+50 11+00 11+50 12+00

EL. 8.49 ' MSL
TOP OF WALL
STA. 0 + 00

EL. 10.82' MSL
TOP OF WALL AND BERM
STA. 3 + 48

HAUSTEN DITCH LEFT BANK FLOODWALL AND BERM 

PROFILE

VERTICAL: 1" = 2' 
HORIZONTAL: 1" = 50'
SCALE: 

HAUSTEN DITCH RIGHT BANK FLOODWALL

PROFILE

AND BACKFILL
EXCAVATE 2'

3
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BRIDGE
HAUSTEN 

START OF BERM
END OF FLOODWALL AND

OF BERM EL.
SEE TABLE FOR TOP

0 + 00 6.52

1 + 21

2 + 91

4 + 60

HAUSTEN BRIDGE

STA  TO 0 + 00 TO 4 + 60
HAUSTEN DITCH RIGHT BANK FLOODWALL

STA  TO 0 + 00 TO 11 + 65
FLOODWALL AND BERM

HAUSTEN DITCH LEFT BANK 

0 + 00

0 + 49

1 + 80

10.82

END OF FLOODWALL AND START OF BERM

10.82

6 + 80 4.30 10.13

8 +55
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HAUSTEN DITCH TYPICAL BERM

HAUSTEN DITCH TYPICAL REINFORCED CONCRETE FLOODWALL SECTION
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100-YR W.S. EL

100-YR W.S. EL

20' (TYP)
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TO FLOODWALL
END OF BERM AND CONNECTION
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SCALE: 1/4"=1'

SCALE: 1/4"=1' C-401
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     WORK.  

     PREVAILING IN THE VARIOUS TRADES COMPRISING THE

3.  ALL WORK SHALL CONFORM TO THE BEST PRACTICE 

     WITH A FACTOR OF SAFETY OF AT LEAST 1.5.  

     INTERNATIONAL BUILDING CODE (IBC) AND EM 1110-2-2502 

2.  THE NEW CONCRETE WALL SHALL CONFORM TO THE 2012 

1.  SEE SHEET C-501 FOR THE SLIDE GATE DETAIL.
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1.  

2.  

STRUCTURAL NOTES:

DISCREPANCIES IN WRITING TO THE CONTRACTING OFFICER BEFORE COMMENCING WORK.
THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND CONDITIONS AND REPORT ANY 

DETAILS SHOWN ON THE DRAWINGS SHALL BE TYPICAL FOR ALL SIMILAR CONDITIONS.  

CONSTRUCTION NOTES:

ITEMS USED FOR THE CONSTRUCTION OF THIS PROJECT.
WORKMANSHIP, AND JOB SAFETY INCLUDING FALSEWORK, BRACING, AND OTHER TEMPORARY
THE CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR METHODS OF CONSTRUCTION, 1.  

2.  
FOR INSPECTION OF EXCAVATIONS AND ALL CONCRETE POURS.  
THE CONTRACTOR SHALL NOTIFY THE CONTRACTING OFFICER AT LEAST 48 HOURS IN ADVANCE

3.  CHAMFER ALL EXPOSED EDGES 1/2" UNLESS OTHERWISE NOTED.  

4.  
CONCRETE POURS.  
THE LOCATION OF EMBEDDED ITEMS SHALL BE COORDINATED WITH OTHER TRADES BEFORE

CONCRETE NOTES:

1.  

PROCEEDING WITH THE NEXT POUR.
PROVIDE DOWELS AS DIRECTED AND THOROUGHLY CLEAN AND ROUGHEN SURFACES BEFORE
LEAST IMPAIR THE STRENGTH OF THE STRUCTURE AND TO MINIMIZE SHRINKAGE STRESSES.  
SUBJECT TO APPROVAL BY THE CONTRACTING OFFICER.  THEY SHALL BE SO LOCATED AS TO 
UNLESS OTHERWISE SHOWN, CONSTRUCTION JOINTS SHALL BE LOCATED BY THE CONTRACTOR

REINFORCING STEEL NOTES:

1.  
TO WHICH THEY ARE SPLICED UNLESS OTHERWISE SHOWN.  
DOWELS SHALL BE THE SAME SIZE AND SPACING AND SHALL BE IN THE SAME PLANE AS THE BARS

2.  MINIMUM CONCRETE COVER:  

ALL OTHERS................................................................................................................2"

CONCRETE DEPOSITED ON OR AGAINST EARTH.................................................3"
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Expanded Polystyrene

Sidewalk

Excavation

Limits of 

Sheet Pile

Well Points
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Pile

Sheet

Excavation

Limits of 

Sump Pump as needed

inclined plane from bottom of Existing Wall

Flood Wall bearing surface to be below 45°

Existing Wall

below footing or to refusal

Coral Rubble Layer, Minimum 6'

Sheet Pile driven into Cemented

because sheet piles cannot be used.
At culvert penetrations, dewatering with more closely spaced deep well systems will be required,3. 

addition to pumping from wells or well-points installed inside the positive groundwater cutoff limits.
Dewatering to construct a concrete key will likely require a positive groundwater cutoff system in2. 

excavation to allow dry construction.
Native soil is subject to caving, and groundwater table must be lowered below the1. 

CONCEPTUAL DEWATERING REQUIREMENTS FOR LEFT BANK FLOOD WALL

OPTION 1 OPTION 2
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CULVERT NAME STATION

GOLF COURSE
DIAMOND 2, 102+45.5

SIZE (WIDTHxHEIGHT) AND TYPE

108"x72" RECTANGULAR OPENING SLIDE GATE

H

15'-0"

G

11'-6"

ALA WAI BLVD
DIAMOND 1, 101+75 144"x96" RECTANGULAR OPENING SLIDE GATE 19'-0" 15'-0"

GOLF COURSE
DIAMOND 3, 96+67 17'-6" 26'-0"3 - 120"x84" RECTANGULAR OPENING SLIDE GATE

ALONG THE ALA WAI CANAL
SCHEDULE OF SLIDE GATES

94+1994+19 15'-6" 12'-6"

87+99 87+99 108"x60" RECTANGULAR OPENING SLIDE GATE 15'-0" 11'-6"

50+57 50+57 24"x24" SQUARE OPENING SLIDE GATE 6'-6" 4'-0"

49+65, RB 49+65 144"x96" RECTANGULAR OPENING SLIDE GATE 19'-0" 15'-0"

49+65 49+65 72"x48" RECTANGULAR OPENING SLIDE GATE 11'-0" 7'-6"

36+8136+81, RB 72"x48" RECTANGULAR OPENING SLIDE GATE 11'-0" 7'-6"

C-601

S
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U
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ID

E
 G

A
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S

 

GENERAL NOTES:

1.  SEE SHEET C-501 FOR THE SLIDE GATE DETAIL.  
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HAUSEN 42+10 4-120"x84" SLIDE GATE 10'-0" 7'-0"

84"x48" RECTANGULAR OPENING SLIDE GATE
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     WORK.    

     PREVAILING IN THE VARIOUS TRADES COMPRISING THE

3.  ALL WORK SHALL CONFORM TO THE BEST PRACTICE 

     INTERNATIONAL BUILDING CODE (IBC) AND EM 1110-2-3104. 

2.  THE NEW CONCRETE WALL SHALL CONFORM TO THE 2012 

     BUILDING REGULATIONS HAVING JURISDICTION OVER THIS PROJECT.

1.  THE CONTRACTOR SHALL COMPLY WITH ALL APPLICABLE CODES AND

TYPICAL NOTES FOR ALL PUMP STATIONS:
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1.  SEE TYPICAL PUMP STATION NOTES ON SHEET A-101.  

NOTES:
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