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ORLANDO, FLORIDA 32839
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EMAIL:  ROBERT.TROMPKE@PSIUSA.COM
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CONSTRUCTION PLANS
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ELECTRIC
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CATV
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386-424-3026
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PROJECT AREA:
ZONING:
USE:
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SHEET DESCRIPTION

FLORIDA

CONTACT

Port Orange, FL 32129
Unit 302
4643 S. Clyde Morris BlvdDredging & Marine Consultants

ENGINEERS    SCIENTISTS

Phone:(386) 304-6505
Fax:(386) 304-6506
www.dmces.com

STEPHEN J. KUHN, P.E.
FLORIDA LICENSE No. 67486 

ENGINEER CERTIFICATION:
I HEREBY CERTIFY THAT I AM A REGISTERED PROFESSIONAL ENGINEER IN THE
STATE OF FLORIDA PRACTICING WITH DMC, DREDGING & MARINE
CONSULTANTS LLC, A CORPORATION, AUTHORIZED TO OPERATE AS AN
ENGINEERING BUSINESS, CERTIFICATE OF AUTHORIZATION # 9410, BY THE
STATE OF FLORIDA DEPARTMENT OF BUSINESS AND PROFESSIONAL
REGULATION, AND THAT I, OR OTHERS UNDER MY DIRECT SUPERVISION, HAVE
PREPARED OR APPROVED THE EVALUATIONS, FINDINGS, OPINIONS,
CALCULATIONS, CONCLUSIONS OR TECHNICAL ADVICE HEREBY REPRESENTED
BY THESE DRAWINGS.

NOTE TO CONTRACTOR:
THESE DRAWINGS AND THE PROJECT SPECIFICATIONS ARE COMPLEMENTARY,
AND ANY REQUIREMENT OF ONE SHALL BE A REQUIREMENT OF THE OTHER. IT
IS THE CONTRACTOR'S RESPONSIBILITY TO EXAMINE THE DRAWINGS AND
SPECIFICATIONS AND TO COMPARE THE REQUIREMENTS OF EACH DIVISION
AND ENSURE THAT EACH TRADE OR SUBCONTRACTOR IS MAKING THE
ALLOWANCES NECESSARY TO PROVIDE THE OWNER A COMPLETE FACILITY,
OPERATIONAL IN ALL RESPECTS, UNLESS OTHERWISE SPECIFICALLY STATED
IN THE DRAWINGS OR PROJECT MANUAL.

IT IS ALSO THE CONTRACTOR'S RESPONSIBILITY TO NOTIFY THE ENGINEER OF
ANY DEFICIENCIES OR DISCREPANCIES AMONG THE DIVISIONS OF THE
DRAWING AND SPECIFICATIONS PRIOR TO THE DEADLINE FOR BID SUBMITTAL.
NEITHER THE OWNER OR ENGINEER WILL BE RESPONSIBLE FOR ANY
DEFICIENCIES OR DISCREPANCIES RAISED AFTER THE BID OPENING.
ACCORDINGLY, IN LIGHT OF THESE OBLIGATIONS,  THE ENGINEER IS
OBLIGATED TO INTERPRET THE DRAWINGS SPECIFICATIONS IN A MANNER
THAT WILL PROVIDE THE OWNER WITH A COMPLETE, FUNCTIONING FACILITY
FOR THE BID PRICE.

REPRODUCTION SCALE:
THESE PLANS SHALL BE PRINTED IN COLOR AND
ARE SCALED TO ACCURATELY BE REPRODUCED ON
11X17 SIZED SHEETS. ALL OTHER SHEET SIZES ARE
NOT TO SCALE.

 PROJECT LOCATION MAP
SECTION 16, TOWNSHIP 17, RANGE 34

THE COLLAGE COMPANIES
HYATT PLACE BULKHEAD

REHABILITATION
DECEMBER 09, 2021

CONSTRUCTION DRAWINGS

THE COLLAGE COMPANIES
585 TECHNOLOGY PARK

LAKE MARY, FL 32746

VOLUSIA COUNTY

CVR INDEX & LOCATION MAP
C-01 AERIAL
C-02 DEMOLITION PLAN
C-03 DEMOLITION CROSS-SECTIONS
C-04 SITE PLAN
C-05 TYPICAL BULKHEAD CROSS-SECTIONS
C-06 BULKHEAD PROFILE 1 OF 3
C-07 BULKHEAD PROFILE 2 OF 3
C-08 BULKHEAD PROFILE 3 OF 3
C-09 SHEET PILE DETAILS
C-10 CONCRETE CAP DETAILS
C-11 CONCRETE CAP JOINTS
C-12 RAILING DETAILS
C-13 OUTFALL DETAILS
C-14 OUTFALL DETAILS
C-15 GENERAL NOTES
C-16 GENERAL NOTES
C-17 GENERAL NOTES
C-18 GENERAL NOTES
C-19 GENERAL NOTES
C-20 ENVIRONMENTAL NOTES
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DEMOLITION PLAN
1" = 60'

PROPOSED SITE
PLAN BY OTHERS

D
EM

O
LI

TI
O

N
 P

LA
N C
-0

2

EXISTING 1,260 LF CMU BLOCK
WALL. 2-3'± TOP OF WALL TO BE
REMOVED AS NEEDED (TYP.)

EXISTING 15" CMP
TO BE REMOVED

EXISTING 65 LF SHEET PILE
WALL, CONCRETE CAP

AND TIE-BACK SYSTEM TO
BE REMOVED AS NEEDED

B
B

A

A

EXISTING FLUME
TO REMAIN (TYP.)

EXISTING ELECTRICAL
CONDUIT TO BE REMOVED

EXISTING 18" CMP
TO BE REMOVED

EXISTING 15" CMP
TO BE REMOVED

EXISTING 18" CMP
TO BE REMOVED

EXISTING 18" CMP
TO BE REMOVED

Feet
0 60 120

PROPOSED HAY
BALES OR FILTER

SOCKS (TYP.)

PROPOSED SILT
FENCE (TYP.)

PROPOSED TYPE II FLOATING
TURBIDITY BARRIER

LEGEND:

BUFFER ZONE:
(NO HEAVY MACHINERY)
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DEMOLITION
CROSS-SECTION A-A

1" = 2'

EXISTING 8" CMU BLOCK
RETAINING WALL TO REMAIN

TOP OF CAP
EL. VARIES

M.H.W.=(+)0.55 NAVD88

M.L.W.=(-)1.88 NAVD88

EXISTING CONCRETE FOOTER TO
REMAIN. EXACT DIMENSIONS UNKNOWN

18"

12"

EXISTING GROUND
LINE VARIES

EXISTING GROUND
LINE VARIES

D
EM

O
LI

TI
O

N
C

R
O

SS
-S

EC
TI

O
N

S C
-0

3

2-3'± EXISTING CONCRETE
CAP AND CMU BLOCK WALL

TO BE REMOVED AS NEEDED

DEMOLITION
CROSS-SECTION B-B

1" = 2'

2-3'± EXISTING CONCRETE CAP
AND VINYL SHEET PILE WALL
TO BE REMOVED AS NEEDED

EXISTING VINYL SHEET
PILE WALL TO REMAIN

M.H.W.=(+)0.55 NAVD88

M.L.W.=(-)1.88 NAVD88

EXISTING GROUND
LINE VARIES

EXISTING GROUND
LINE VARIES

TOP OF CAP
EL. VARIES
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END STA 13+22.62
BEGIN STA 0+00.00

STA 0+50.00

STA 1+00.00

STA 1+50.00

STA 2+00.00

STA 2+50.00

STA 3+00.00

STA 3+50.00

STA 4+00.00

STA 4+50.00

STA 5+00.00

STA 5+50.00

STA 6+00.00

STA 6+50.00

STA 7+00.00

STA 7+50.00

STA 8+00.00 STA 8+50.00

STA 9+00.00

STA 9+50.00

STA 10+00.00
STA 10+50.00

STA 11+00.00

STA 11+50.00

STA 12+00.00

STA 12+50.00

STA 13+00.00
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SITE PLAN
1" = 60'

PROPOSED SITE
PLAN BY OTHERS

SI
TE

 P
LA

N

C
-0

4

PROPOSED 1,325 LF BULKHEAD TO
BE PLACED SEAWARD OF EXISTING

CMU RETAINING WALL (TYP.)

EXISTING FLUME
TO REMAIN (TYP.)

C

C

Feet
0 60 120

PROPOSED HAY
BALES OR FILTER

SOCKS (TYP.)

PROPOSED SILT
FENCE (TYP.)

PROPOSED TYPE II FLOATING
TURBIDITY BARRIER

D
D

PROPOSED 24" 6 LF
RCP, OUTFALL "SP-25"

PROPOSED 15 LF 24"
RCP, OUTFALL "SP-24"

LATITUDE=(+)29.02831216
LONGITUDE=(-)80.90177251

LATITUDE=(+)29.02832711
LONGITUDE=(-)80.90014975

MATCHLINE A

MATCHLINE B

MATCHLINE C

MATCHLINE D

MATCHLINE E

MATCHLINE F

MATCHLINE G
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TY
PI

C
AL

 B
U

LK
H

EA
D

C
R

O
SS

-S
EC

TI
O

N
S C
-0

5

TYPICAL PROPOSED BULKHEAD
CROSS-SECTION D-D

1" = 2'

TYPICAL PROPOSED BULKHEAD
CROSS-SECTION C-C

1" = 2'

42"
PROPOSED GRADE

BY OTHERS

EXISTING CMU
BLOCK WALL

PROPOSED
CONCRETE CAP

PROPOSED COATED NUCOR SKYLINE Z-SECTION
STEEL SHEET PILE, SEE SHEETS C-06, C-07, AND
C-08 FOR LENGTHS AND SECTIONS

PROPOSED CLEAN FILL BETWEEN
EXISTING CMU WALL AND PROPOSED

STEEL SHEET PILE WALL

EXISTING GROUND
LINE VARIES

M.H.W.=(+)0.55 NAVD88

M.L.W.=(-)1.88 NAVD88

36"

24"

42"

TOP OF CAP
EL.=(+)7.35 NAVD88

PROPOSED
CONCRETE CAP

36"

30"

PROPOSED GRADE BY
OTHERS

PROPOSED CLEAN FILL BETWEEN
EXISTING VINYL SHEET PILE WALL AND

PROPOSED STEEL SHEET PILE WALL

EXISTING GROUND
LINE VARIES

PROPOSED COATED NUCOR SKYLINE
Z-SECTION STEEL SHEET PILE, SEE
SHEET C-06 FOR LENGTHS AND SECTIONS

TOP OF CAP
EL.=(+)7.35 NAVD88

EXISTING VINYL
SHEET PILE WALL

M.H.W.=(+)0.55 NAVD88

M.L.W.=(-)1.88 NAVD88

18" MAXIMUM
FACE TO FACE

18" MAXIMUM
FACE TO FACE

PROPOSED PEDESTRIAN RAILING ALONG
ENTIRE BULKHEAD, SEE SHEET C-12

PROPOSED PEDESTRIAN RAILING ALONG
ENTIRE BULKHEAD, SEE SHEET C-12

12"
EMBEDMENT

15"
EMBEDMENT



0+50.00' 1+00.00' 1+50.00' 2+00.00' 2+50.00'

BEGIN STA
0+0.00

3+00.00' 3+50.00' 4+00.00' 4+50.00' 5+00.00'
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C
-0

6

POINT OF
INFLECTION

POINT OF
INFLECTION

POINT OF
INFLECTION

POINT OF
INFLECTION

POINT OF
INFLECTION

POINT OF
INFLECTION

POINT OF
INFLECTION POINT OF

INFLECTION

START OF EXISTING
FLEXIBLE RETAINING WALL END OF EXISTING

FLEXIBLE RETAINING WALL

PROPOSED
BULKHEAD

TOP OF WALL
EL.=(+)7.35

PROPOSED 24" RCP
INVERT EL.=(+)0.20

15" CMP TO BE REMOVED
INVERT EL.=(+)1.36

15" CMP TO BE REMOVED
INVERT EL.=(+)1.36

PROPOSED 24" RCP
INVERT EL.=(+)1.02

PROPOSED BULKHEAD PROFILE
1" = 20'

0

5

10

-5

-10

-15

-20

-25

-30

-35

-40

EL
EV

AT
IO

N
 (N

AV
D

88
)

0

5

10

-5

-10

-15

-20

-25

-30

-35

-40

EL
EV

AT
IO

N
 (N

AV
D

88
)

0 20 40 60 80 100 120 140 160 180 200 220 240 260

260 280 300 320 340 360 380 400 420 440 460 480 500

HORIZONTAL DISTANCE, FEET

HORIZONTAL DISTANCE, FEET

PROPOSED BULKHEAD PROFILE
1" = 20'

MATCHLINE B

MATCHLINE C

MATCHLINE B

PZ 22 PZ 27

PZ 35

L=15'

L=20' L=25'
L=30'

L=34' L=36'

L=36'
L=42'

L=36'
L=30'

STA
0+10

STA
0+25

STA
0+45

STA
0+65

STA
1+15 STA

2+62

STA
2+62

STA
3+15

STA
3+90

STA
4+70

STA
5+12

BU
LK

H
EA

D
 P

R
O

FI
LE

NOTES:

1. PERMANENT Z-TYPE STEEL SHEET PILING SHALL BE MANUFACTURED OF HOT-ROLLED GRADE
50 STEEL IN CONFORMANCE WITH ASTM A572/A572M - STANDARD SPECIFICATION FOR
HIGH-STRENGTH LOW-ALLOY COLUMBIUM-VANADIUM STRUCTURAL STEEL

2. STEEL SHEET PILING TO BE MANUFACTURED AND SUPPLIED BY NUCOR SKYLINE (SKYLINE
STEEL, LLC) OR APPROVED EQUIVALENT

3. SHEET PILE DIMENSIONS NOT SHOWN FOR CLARITY, SEE SHEET C-09

L=33'

STA
4+45

PZ 22PZ 27PZ 27

LEGEND:

EXISTING LANDWARD GRADE: SHEET PILE SECTION PZ 22:

EXISTING SEAWARD GRADE: SHEET PILE SECTION PZ 27:

APPROX. PROPOSED GRADE: SHEET PILE SECTION PZ 35:
 (BY OTHERS)

MATCHLINE A



8+00.00' 8+50.00' 9+00.00' 9+50.00' 10+00.00'

5+50.00' 6+00.00' 6+50.00' 7+00.00' 7+50.00'
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POINT OF
INFLECTION

POINT OF
INFLECTION

POINT OF
INFLECTION

POINT OF
INFLECTION

PROPOSED BULKHEAD PROFILE
1" = 20'
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-15

-20

-25
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-35

-40
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N
 (N
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88
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520 540 560 580 600 620 640 660 680 700 720 740 760

760 780 800 820 840 860 880 900 920 940 960 980 1,000 1,020

HORIZONTAL DISTANCE, FEET

HORIZONTAL DISTANCE, FEET

PROPOSED BULKHEAD PROFILE
1" = 20'

MATCHLINE C MATCHLINE D

MATCHLINE D

MATCHLINE E

PZ 22

PZ 22

L=30' L=30'

L=30' L=32' L=34'

STA
5+12

STA
7+62

STA
7+62

STA
8+65 STA

9+85 STA
10+12

PZ 27

NOTES:

1. PERMANENT Z-TYPE STEEL SHEET PILING SHALL BE MANUFACTURED OF HOT-ROLLED GRADE
50 STEEL IN CONFORMANCE WITH ASTM A572/A572M - STANDARD SPECIFICATION FOR
HIGH-STRENGTH LOW-ALLOY COLUMBIUM-VANADIUM STRUCTURAL STEEL

2. STEEL SHEET PILING TO BE MANUFACTURED AND SUPPLIED BY NUCOR SKYLINE (SKYLINE
STEEL, LLC) OR APPROVED EQUIVALENT

3. SHEET PILE DIMENSIONS NOT SHOWN FOR CLARITY, SEE SHEET C-09

LEGEND:

EXISTING LANDWARD GRADE: SHEET PILE SECTION PZ 22:

EXISTING SEAWARD GRADE: SHEET PILE SECTION PZ 27:

APPROX. PROPOSED GRADE: SHEET PILE SECTION PZ 35:
 (BY OTHERS)
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POINT OF
INFLECTION

POINT OF
INFLECTION

POINT OF
INFLECTION

PROPOSED
BULKHEAD
TOP OF WALL
EL.=(+)7.35

18" CMP TO BE REMOVED
INVERT EL.=(+)2.03

PROPOSED BULKHEAD PROFILE
1" = 20'
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1,020 1,040 1,060 1,080 1,100 1,120 1,140 1,160 1,180 1,200 1,220 1,240 1,260

1,260 1,280 1,300 1,320

HORIZONTAL DISTANCE, FEET

HORIZONTAL DISTANCE, FEET

PROPOSED BULKHEAD PROFILE
1" = 20'

MATCHLINE E

MATCHLINE F

MATCHLINE F

PZ 27

PZ 27
PZ 22

L=34' L=34'
L=30'

L=30'

L=25' L=20'

L=15'

STA
10+12

STA
12+45

STA
12+62

STA
12+62

STA
12+70

STA
12+95

STA
13+10

1,340

BU
LK

H
EA

D
 P

R
O

FI
LE

NOTES:

1. PERMANENT Z-TYPE STEEL SHEET PILING SHALL BE MANUFACTURED OF HOT-ROLLED GRADE
50 STEEL IN CONFORMANCE WITH ASTM A572/A572M - STANDARD SPECIFICATION FOR
HIGH-STRENGTH LOW-ALLOY COLUMBIUM-VANADIUM STRUCTURAL STEEL

2. STEEL SHEET PILING TO BE MANUFACTURED AND SUPPLIED BY NUCOR SKYLINE (SKYLINE
STEEL, LLC) OR APPROVED EQUIVALENT

3. SHEET PILE DIMENSIONS NOT SHOWN FOR CLARITY, SEE SHEET C-09

LEGEND:

EXISTING LANDWARD GRADE: SHEET PILE SECTION PZ 22:

EXISTING SEAWARD GRADE: SHEET PILE SECTION PZ 27:

APPROX. PROPOSED GRADE: SHEET PILE SECTION PZ 35:
 (BY OTHERS)

MATCHLINE G
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PROPOSED CONCRETE CAP -
STA 0+0.00 TO STA 0+52.00 AND STA 12+78.80 TO STA 13+22.62

1" = 2'

PROPOSED CONCRETE CAP -
STA 0+52.00 TO STA 2+89.50

1" = 2'

PROPOSED CONCRETE CAP -
STA 2+89.50 TO STA 4+56.50

1" = 2'

PROPOSED CONCRETE CAP -
STA 4+56.50 TO STA 12+78.80

1" = 2'

36"

24"

12" SHEET-PILE
EMBEDMENT

4" MIN. CLEAR COVER BOTH
SIDES AND BOTTOM

6" MIN. CLEAR COVER
(4) 30" LONG, 1" DIA. S.S. SMOOTH,
GREASED (BOTH SIDES) DOWELS

(12) #7 REBAR SPACED
EQUALLY AS SHOWN (TYP.)

271
2" OUT-TO-OUT

STIRRUP

131
2" OUT-TO-OUT

STIRRUP

#3 STIRRUP @
12" C.C.

TOP OF CAP
EL.=(+)7.35

3
4" CHAMFER

(TYP.)

COATED NUCOR
SKYLINE STEEL

SHEET PILE

36"

24"

12" SHEET-PILE
EMBEDMENT

4" MIN. CLEAR COVER
BOTH SIDES AND BOTTOM

6" MIN. CLEAR COVER

(4) 30" LONG, 11
4" DIA. S.S. SMOOTH,

GREASED (BOTH SIDES) DOWELS

(12) #9 REBAR SPACED
EQUALLY AS SHOWN (TYP.)

271
2" OUT-TO-OUT

STIRRUP

131
2" OUT-TO-OUT

STIRRUP

#3 STIRRUP @
12" C.C.

TOP OF CAP
EL.=(+)7.35

COATED NUCOR
SKYLINE STEEL

SHEET PILE

36"

30"

15" SHEET-PILE
EMBEDMENT

4" MIN. CLEAR COVER
BOTH SIDES AND BOTTOM

6" MIN. CLEAR COVER

(4) 30" LONG, 11
2" DIA. S.S. SMOOTH,

GREASED (BOTH SIDES) DOWELS

(14) #9 REBAR SPACED
EQUALLY AS SHOWN (TYP.)

271
2" OUT-TO-OUT

STIRRUP

201
2"

OUT-TO-OUT
STIRRUP

#3 STIRRUP @
12" C.C.

TOP OF CAP
EL.=(+)7.35

COATED NUCOR
SKYLINE STEEL

SHEET PILE

36"

24"

12" SHEET-PILE
EMBEDMENT

4" MIN. CLEAR COVER
BOTH SIDES AND BOTTOM

6" MIN. CLEAR COVER
(4) 30" LONG, 11

4" DIA. S.S. SMOOTH,
GREASED (BOTH SIDES) DOWELS

(12) #8 REBAR SPACED
EQUALLY AS SHOWN (TYP.)

271
2" OUT-TO-OUT

STIRRUP

131
2" OUT-TO-OUT

STIRRUP

#3 STIRRUP @
12" C.C.

TOP OF CAP
EL.=(+)7.35

COATED NUCOR
SKYLINE STEEL

SHEET PILE

CONCRETE CAP MIX:
1. f'c ≥ 6,000 PSI
2. w/c ≤ 0.40
3. 6% MICROSILICA
4. NO PEA GRAVEL
5. OTHER SPECIFICATION, SEE

GENERAL NOTES

NOTE:
1. EXPANSION JOINTS TO BE PLACED EVERY 40' MAXIMUM AND AT ALL CORNERS.
2. ALL DOWELS TO BE CENTERED ON EXPANSION JOINT, PLACED LEVEL, IN-LINE WITH LONG

AXIS OF CAP AND 11
2" MIN. CLEAR SPACE FROM ANY REINFORCEMENT AND 11

2" MIN. FROM
ANY REINFORCEMENT OR SHEET-PILE.

3. SHEET PILE DIMENSIONS NOT SHOWN FOR CLARITY, SEE SHEET C-09.

3
4" CHAMFER

(TYP.)

3
4" CHAMFER

(TYP.)

3
4" CHAMFER

(TYP.)
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NOTE:
1. EXPANSION JOINTS TO BE PLACED EVERY 40' MAXIMUM AND AT ALL

CORNERS.
2. ALL DOWELS TO BE CENTERED ON EXPANSION JOINT, PLACED LEVEL,

IN-LINE WITH LONG AXIS OF CAP AND 11
2" MIN. CLEAR SPACE FROM

ANY REINFORCEMENT AND 11
2" MIN. FROM ANY REINFORCEMENT OR

SHEET-PILE.
3. SHEET PILE DIMENSIONS NOT SHOWN FOR CLARITY, SEE SHEET C-09.

36"
CONCRETE

CAP

(4) 30" LONG S.S. SMOOTH, GREASED (BOTH
SIDES) DOWELS. SIZE VARIES, SEE SHEET C-12
FOR CONCRETE CAP DETAILS. (TYP.)

 PROPOSED REBAR, SIZE VARIES, #7
SHOWN. SEE SHEET C-10 FOR

CONCRETE CAP DETAILS (TYP.)

PROPOSED NUCOR SKYLINE
Z-SECTION STEEL SHEET PILE (TYP.)

12" C.C. (TYP.)

6" TO FIRST
STIRRUP (TYP.)

EXPANSION JOINT 3 8"
CLOSED-CELL.

NEOPRENE FULL H X W

4" CLEAR COVER
ALL SIDES (TYP.)

4" CLEAR COVER
ALL SIDES (TYP.)

#3 STIRRUPS @ 12"
O.C. (TYP.)7"

7"

7"

71
2"4" CLEAR COVER

ALL SIDES (TYP.)

71
2"

IN-LINE EXPANSION JOINT - PLAN
1" = 2'

CORNER EXPANSION JOINT - PLAN
1" = 2'

(4) 30" LONG S.S. SMOOTH, GREASED (BOTH
SIDES) DOWELS. SIZE VARIES, SEE SHEET
C-10 FOR CONCRETE CAP DETAILS. (TYP.)

EXPANSION JOINT 3 8" CLOSED-CELL.
NEOPRENE FULL H X W (TYP.)

4" CLEAR COVER
ALL SIDES (TYP.)

6" TO FIRST
STIRRUP (TYP.)

PROPOSED REBAR, SIZE VARIES, #7 SHOWN. SEE
SHEET C-12 FOR CONCRETE CAP DETAILS (TYP.)

12" C.C. (TYP.)

 SKP45 CORNER CONNECTOR

PROPOSED NUCOR SKYLINE
Z-SECTION STEEL SHEET PILE (TYP.)

7"

4" CLEAR COVER
ALL SIDES (TYP.)

36"
CONCRETE

CAP

7"

7"

#3 STIRRUP @
12" O.C. (TYP.)

36" CONCRETE
CAP

#3 STIRRUPS @ 12"
O.C. (TYP.)

#3 STIRRUPS @ 12"
O.C. (TYP.)

 PROPOSED REBAR, SIZE VARIES, #7
SHOWN. SEE SHEET C-10 FOR

CONCRETE CAP DETAILS (TYP.)

 PROPOSED REBAR, SIZE VARIES, #7
SHOWN. SEE SHEET C-12 FOR
CONCRETE CAP DETAILS (TYP.)

36"
CONCRETE

CAP

EXPANSION JOINT 3 8"
CLOSED-CELL.
NEOPRENE FULL H X W

4" CLEAR COVER
ALL SIDES (TYP.)

90°

VARIES ANGLE
GREATER THAN 90°

PROPOSED NUCOR SKYLINE
Z-SECTION STEEL SHEET PILE (TYP.)

4" CLEAR COVER
ALL SIDES (TYP.)

12" C.C. (TYP.)

12" C.C.
(TYP.)(4) 30" LONG S.S. SMOOTH, GREASED (BOTH

SIDES) DOWELS. SIZE VARIES, SEE SHEET C-12
FOR CONCRETE CAP DETAILS. (TYP.)

6" TO FIRST
STIRRUP (TYP.)

7" 7" 7" 71
2"71

2"

 SKPT CORNER CONNECTOR

90° EXPANSION JOINT - PLAN
1" = 2'
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"

4" 2"

3"

4'-1"

10
"

11"

POST
SIZE: 2"x4"
MATERIAL: POWDER COATED ALUMINUM
COLOR: BLACK

MOUNTING PLATE
SIZE: 4"x6"x1

4"
MATERIAL: POWDER COATED ALUMINUM
COLOR: BLACK

RAILING
SIZE: 1"x2"
MATERIAL: POWDER COATED ALUMINUM
COLOR: BLACK

CAP
SIZE: 1"x8"
MATERIAL: IPE BOARD

BARS
SIZE: 12" DIAMETER
MATERIAL: STAINLESS STEEL
COLOR: BLACK

31 2"

NOTE: "KYNAR 500" OR EQUAL COATING. ALL
SURFACED, INCLUDING INTERIOR AND EXERIOR TO
BE DIPPED IN A CHROMIUM BATH. COATING SHALL
HAVE A 20 YEAR COASTAL WARRANTY. RESIN
COATING. COLOR SHALL BE FADE RESISTANT.

CAP

  

BULKHEAD RAILING DETAILS
N.T.S.

CONTRACTOR TO ADD ADDITIONAL RAILS AT ALL
CORNERS AS SHOWN, SPACED AT 4" MINIMUM.
CONTRCTOR TO PROVIDE SHOP DRAWINGS TO
ENGINEER OF RECORD FOR APPROVAL PRIOR TO
ORDERING AND INSTALLING DECORATIVE HANDRAIL

RAILING TO CONCRETE CAP
CONNECTION DETAIL

1" = 1'

MOUNTING PLATE - PLAN RAILING TO CAP - CROSS SECTION

(4) S.S. DOME NUTS

(4) 12" DIA. S.S.
THREADED RODS

(4) 5 8" DIA. HOLES IN
PLATE, AS SHOWN

6"

6"

1" DIA. HOLE TO
ACCEPT SIMPSON
STRONG TIE SET
EPOXY ADHESIVE
(OR APPROVED
EQUAL)

4"
EMBEDMENT

(4) S.S. DOME NUTS

(4) 12" DIA. S.S.
THREADED RODS

1
4" CLOSE-CELL NEOPRENE

6"x6" (SAME AS PLATE)

1'-6"11" 6"

RAILING AT CORNERS - 3D
N.T.S.
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4" MIN. CLEAR COVER
TO OUTERFACE OF

ALL REBAR

3
4" CHAMFER,

ALL EDGES

24" RCP
O.D. = 30"

COATED PZ-22
STEEL SHEET PILE

4" MIN. CLEAR COVER,
O.D. OF PIPE TO

REBAR, TYP.

3
4" CHAMFER,

ALL EDGES

24" RCP BY OTHERS
O.D. = 30"

9" MIN., ALL SIDES

48"

CUT COATED SHEET
PILE TO OUTSIDE

DIAMETER OF PIPE

4" MIN. CLEAR COVER
TO OUTER FACE OF

ALL REBAR, TYP.

TYPICAL OUTFALL THROUGH BULKHEAD
1" = 2'

48"

#8 REBAR
(DIAGONAL), TYP.

4" CLEAR
COVER (TYP.)

9"

9"

9"

9"

27"

48"

3
4" CHAMFER,

ALL EDGES

33"14.9"

9"

9"

24" RCP
O.D. = 30"

COATED PZ-35
STEEL SHEET PILE

9"

OUTFALL SP-25 THROUGH BULKHEAD
1" = 2'

OUTFALL SP-24 THROUGH BULKHEAD
1" = 2'

EE

4" MIN. CLEAR COVER
TO OUTERFACE OF

ALL REBAR
48"

FF



D
M

C
 J

O
B 

N
O

.

C
AD

SC
AL

E

D
AT

E

D
R

AW
IN

G
:

AP
PR

O
VE

D

C
H

EC
KE

D

D
R

AW
N

PR
O

JE
C

T 
N

AM
E:

C
LI

EN
T:

SH
EE

T 
N

O
.

D
ra

w
in

g 
N

am
e:

 C
:\U

se
rs

\D
M

C
-U

se
r\A

pp
D

at
a\

Lo
ca

l\T
em

p\
Ac

Pu
bl

is
h_

10
22

8\
hy

at
t p

la
ce

 1
00

%
.d

w
g 

 B
y:

 D
M

C
-U

se
r T

ab
: O

U
TF

AL
L 

(2
)  

12
/0

9/
20

21

12
-0

9-
20

21
SK

P

C
3D

AS
 S

H
O

W
N

BL N
T

21
-1

58
-0

2

TH
E 

C
O

LL
AG

E 
C

O
M

PA
N

IE
S

H
YA

TT
 P

LA
C

E 
BU

LK
H

EA
D

Po
rt 

Or
an

ge
, F

L 3
21

29
Un

it 3
02

46
43

 S
. C

lyd
e M

or
ris

 B
lvd

Ph
on

e:(
38

6)
 30

4-
65

05
Fa

x:(
38

6)
 30

4-
65

06
ww

w.
dm

ce
s.c

om

D
re

dg
in

g 
&

 M
ar

in
e 

C
on

su
lta

nt
s

EN
G

IN
EE

RS
   

   
SC

IE
NT

IS
TS

FL
O

R
ID

A 
LI

C
EN

SE
 N

o.
 6

74
86

ST
EP

H
EN

 J
. K

U
H

N
, P

.E
.

TH
E 

C
O

LL
AG

E 
C

O
M

PA
N

IE
S

58
5 

TE
C

H
N

O
LO

G
Y 

PA
R

K
 L

AK
E 

M
AR

Y,
 F

L 
32

74
6

R
EH

AB
IL

IT
AT

IO
N

 

O
U

TF
AL

L 
D

ET
AI

LS C
-1

4

GUARD AT PIPE OUTFALLS
N.T.S.

NOTE:
1. FDOT STANDARD PLANS

MISCELLANEOUS DRAINAGE DETAILS
INDEX 430-001 SHEET 2 OF 3.

2. PIPE GUARD SHALL BE
CONSTRUCTED OF ALUMINUM WITH
316 STAINLESS STEEL HARDWARE
FOR ATTACHMENT TO OUTFALL
STRUCTURE.

3. NYLON WASHERS SHALL BE PLACED
BETWEEN ALL STAINLESS STEEL
AND ALUMINUM COMPONENTS.

4. CONTRACTOR TO SUBMIT SHOP
DRAWINGS FOR APPROVAL PRIOR
TO ORDERING.

OUTFALL SP-25 THROUGH BULKHEAD -
ELEVATION E-E

1" = 2'

OUTFALL SP-24 THROUGH BULKHEAD -
ELEVATION F-F

1" = 2'

48"

48"

TOP OF CAP
EL.=(+)7.35

APPROXIMATE EXISTING GROUNDLINE,
EXCAVATE AS NEEDED FOR OUTFALL
AND PIPE INSTALLATION

PROPOSED COATED NUCOR SKYLINE
PZ-22 STEEL Z-TYPE SHEET PILE,

LENGTH = 25'

36" W X 24" H
CONCRETE CAP (TYP.)

INVERT EL.=(+)0.20

24" RCP
O.D. = 30"

48"

48"

TOP OF CAP
EL.=(+)7.35

APPROXIMATE EXISTING
GROUNDLINE

PROPOSED COATED NUCOR SKYLINE
PZ-35 STEEL Z-TYPE SHEET PILE,

LENGTH = 42'

36" W X 24" H
CONCRETE CAP (TYP.)

INVERT EL.=(+)1.02

24" RCP
O.D. = 30"

PROPOSED
PIPE GUARD
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5IMPORTANT NOTES TO BIDDERS:
1. The Contractor shall keep a pile driving log as specified in the plans and may not cut off

piles until the Engineer has given approval to do so. The Contractor must provide
advanced notification of a request to cut off piles so that the Engineer may make field
observations, if necessary. The Engineer will not make a structure certification if the
Contractor does not comply with this requirement. If a vibratory hammer, auger or jetting
equipment is used to install piles, the time needed to hammer and/or jet and/or auger
each pile shall be recorded.

2. The Contractor shall retain all material delivery tickets, material testing reports and
cut-sheets/shop drawings for manufactured products for the project and provide copies to
the Engineer on a weekly basis. The Engineer will not make a structure certification if the
Contractor does not comply with this requirement.

3. The Engineer must be given advanced notice of the critical stages of construction such
as initial construction stakeout, false-work, forming and rebar placement prior to placing
concrete, first casting of concrete, etc. The Engineer will not make a structure certification
if the Contractor does not comply with this requirement.

4. The location of existing utilities, utility services, facilities, and structural features shown on
these plans has been determined from the information available at the time of the
preparation of these plans, but do not purport to be absolutely correct and are provided
for only the convenience of the Contractor. Any inaccuracy or omission in such
information shall not relieve the Contractor of its responsibility to protect the existing
features from damage and unscheduled interruption of service or from the responsibility
to relocate utilities are required. Should a discrepancy arise between these plans and
actual field conditions which would appreciably affect the execution of the plans the
Contractor shall stop construction and notify the County and utility or facility owner
immediately. The Contractor shall verify, prior to construction, the exact location,
elevation, dimensions of all existing utilities, facilities, structures, and other features
(weather or not shown in the plans). The Contractor shall be solely responsible for
coordination of any utilities to be adjusted by others for the construction of this project
and shall coordinate with other utilities and entitles as required to ensure the successful
implementation of this project.

5. A pre-construction meeting must be scheduled before start of construction and all parties
are to attend including: Owner or Owner's Representative, Engineer, Prime Contractor,
Subcontractor(s), Surveyor, Applicable Tradesmen, etc. The Engineer will lead the
meeting and provide a list of critical items to discuss.

GENERAL:
1. Owner hereinafter refers to Owner's Representative, City, County, Town, Developer or

Private Entity.
2. All elevations in the project plans are referenced to feet N.A.V.D. 88.
3. The project shall be straight, plumbed, level, and elevations are correct as shown in

plans.
4. Any deviation from these plans, notes or specifications must be approved in writing by

the Owner or Engineer, or else the deviation will be considered construction
non-compliant with the plans and specifications.

5. Any discrepancies amongst the plans, notes, specifications and other bid documents
must be resolved in writing by the Owner or Engineer prior to continuing the work in
question.

6. These plans, notes and specifications, along with the other components of the project
bidding documents, constitute the only instructions to bidders/contractors, unless written
addenda are issued.

7. All construction, manufacturing, fabrication and testing of materials shall be performed
under the guidelines set forth in applicable local, state and federal codes, and/or under
recommendations provided in technical publications of respected professional or industry
organizations. Material testing programs, where applicable, shall be presented to the
Engineer for review and approval prior to construction.

8. All products constructed or manufactured/supplied for the project shall be accompanied
by industry acceptable warranties or guarantees.

9. For the purpose of these specifications. "Project Completion" is defined as completion of
an agreed upon list of punchlist items compiled in a planned project walkthrough held at a
time the Contractor considers the project to be "Substantially Complete". The Contractor
shall notify the Owner and Engineer at least 72 hours in advance of substantial
completion and schedule a mutually agreeable walkthrough.

10. A portion of the site lies within flood zones “AE" with a base flood elevation of 5.0 as
indicated on Federal Emergency Management Agency Flood Insurance Rate Map
Community Panel No.12127C0542J dated September 29, 2017.

11. Any materials interfering with construction, and all abandoned utility lines, pipes,
structures and other subterranean objects to be removed, shall be disposed of as
directed by the Owner. All materials not claimed by the Owner shall be disposed of at the
Contractor's expense in areas provided by the Contractor.

12. All materials to be removed from the existing structures per the construction plans.
13. The Contractor shall provide all sheeting, shoring and bracing required to meet the

requirements of the "Trench Safety Act” and to protect adjacent structures or to minimize
trench width. Where a separate pay item is not provided, the cost for all sheeting, shoring
and bracing required shall be included in the contract price for the item of work for which
sheeting, shoring and bracing is anticipated to be required.

14. The Contractor shall endeavor to protect private property. Any damage caused by the
Contractor in the performance of his work shall be corrected to the satisfaction of the
Engineer at the Contractor's expense. Payment shall not be made for this work.

15. Any damage to state, county, or local roads caused by the Contractor's hauling or
excavation equipment shall be repaired by the Contractor to the satisfaction of the
Engineer. Payment shall not be made for this work.

16. The construction lengths indicated in these plans are approximate. Actual limits may be
set in the fields as directed by the Engineer.

17. During land alteration and construction activities, it shall be unlawful to remove vegetation
by grubbing, or to place soil deposits, debris, solvents, construction material, machinery
or other equipment of any kind within the dripline of a tree to remain on site unless
approved by the Engineer.

18. All trimming undertaken on a tree protected by provisions of the land development code
shall be pruned in accordance with the National Arborist Association (NAA) Pruning
Standards. 

19. The Owner and the Engineer reserve the right to perform quality assurance testing on all
materials delivered to project and to reject all materials not meeting acceptable
standards.

20. The Contractor shall be responsible for the complete stake-out of the project, i.e., line,
grade, slope stake, utility relocations or any other stake-out that may be required to
complete the project in accordance with the plans and specifications. Any and all
expenses incurred for this work shall be included in the unit price bid for other items. No
additional payment shall be made for this work. Contractor shall also be required to
provide a certified as-built survey of the grading, drainage and earthwork improvements
and meet any minimum requirements of Owner.

21. Overall cleanup shall be accomplished by the Contractor in accordance with Owner
standards or as directed by the Engineer. Any and all expenses incurred for this work
shall be included in the unit price bid for other items.

22. If, during construction activities, any evidence of historic resources including, but not
limited to, aboriginal or historic pottery, prehistoric stone tools, bone or shell tools, historic
trash pits, or historic building foundations are discovered, work shall come to an
immediate stop and the client and the Florida Division of Historical Resources shall be
notified within two working days.

23. All materials and construction shall be in accordance with the more stringent of the
current FDOT Standards and Specifications or Volusia County Standards and
Specifications.

24. Contractor shall be responsible for independently calculating all quantities for the project
including earthwork. It is the Contractors responsibility to verify the Engineers estimated
quantities included on the bid schedule.

25. The Contractor shall provide pumping equipment and devices to properly remove and
dispose of water during construction, if needed.

26. Refer to construction pollution prevention plan for erosion control notes.

SURVEY INFORMATION:
Topographic information shown hereon from survey performed by Arc Surveying & Mapping,
Inc. October 26, 2021. Referenced on the North American Vertical Datum of 1988 (N.A.V.D.
88).

SOIL BORINGS:
Structural calculations based on the Geotechnical Evaluation, dated November 16, 2021 by
Universal Engineering Sciences. The Geotechnical Evaluation has a total of twenty borings, B-1
through B-10 and AB-1 through AB-10. Refer to the Geotechnical Report.

ENVIRONMENTAL AND PERMITS:
1. The U.S. Army Corps of Engineers (USACE), Florida Water Management District

(FWMD), Florida Department of Environmental Protection (FDEP) and the local city or
county may exert jurisdiction over construction of the project. The Contractor shall be
responsible to understand and comply with all applicable permit conditions imposed by
the jurisdictional agencies, if permits are necessary. If not, the Contractor must at least
comply with general state water quality standards for siltation and guidelines for
encounters with threatened and endangered species.

2. All building and construction-related permits from the local (city or county) or state
authorities are the responsibility of the Contractor.

3. The Contractor shall be responsible for penalties and/or fines levied due to work that is
not in accordance with permit conditions.

4. National Marine Fisheries Services has special conditions for manatees. See details.

SUBMITTALS:
All submittals shall be made to the Engineer of Record for review and approval, in writing, prior
to ordering and before construction. Submittals also include but are not limited to, shop
drawings, mark-up drawings, sketches, cut-sheets, product literature, additional specifications,
photographs and letters.
Submittals list:
1. Schedule for completion of work with tasks and durations defined.
2. Shipping, Stockpile and Site Administration Plan (SSSAP).
3. Temporary Traffic Control plan (TTC) for vehicles and pedestrians, including material

deliveries, stockpile area(s), worker's parking and construction equipment.
4. Site-Specific Safety Plan shall be distributed and reviewed with all site workers prior to

said workers commencing work on the project site. See "Site Safety" heading.
5. Complete list of required shop drawing submittals shall be provided by the Engineer at

the preconstruction meeting.
6. Changes, alternates or other methods different from project plans must be approved, in

writing, via submittals required by the Engineer and/or Owner.
7. After completing the punchlist in the field, the Contractor must submit a itemized

punchlist, as-built survey and record drawings for final changes and the Engineer of
Record approving in writing.

8. The Contractor shall be responsible for keeping a log of change orders, RFI's and shop
drawings. The log shall be updated and available upon request.

INSPECTION COORDINATION:
1. The Engineer will be conducting routine observations and observations at critical stages

of construction. A minimum of 72 hours notice shall be given to the Engineer prior to
commencing the critical stages of construction. In general, critical stages are the initial
work on the major structure components. Examples of critical stages of construction
include: completion of construction stakeout, initial sheet piling installation, framing,
concrete forming and rebar placement prior to casting concrete, first section of concrete
casting and finishing, first section of backfilling and compaction, etc.

2. The local city or county may perform their own construction observations in addition to
the Engineer. No observers other than the Engineer or his/her designated representative
shall have the authority to determine compliance with plans and specifications.

3. Other observers may relay information to the Engineer, but it will be the Contractor's
ultimate responsibility to maintain contact and resolve disputes, questions, field changes,
payment requests, etc. directly with the Owner or Engineer.

CONSTRUCTION SURVEYING:
1. Stake-out survey of the project is the responsibility of the Contractor. Beginning and end

points will be provided by the Owner or Engineer in the project drawings.
2. The staked project must be approved by the Engineer prior to commencing construction.

The Engineer reserves the right to make alignment changes based on conditions
portrayed by the initial stakeout.

3. Methods and frequency of continuing stake-out during construction shall be submitted to
the Engineer for approval prior to beginning construction.

4. The Contractor must perform an independent construction record survey (as-built survey)
as a check for compliance at the end of the project. The record survey must be signed
and sealed by a State of Florida Licensed Professional Surveyor. The record survey must
be referenced to feet N.A.V.D. 88.

5. The Prime Contractor is advised that certification of the project elevations and alignment
is required by the Engineer for final acceptance of work.

SITE SAFETY:
     The Contractor shall prepare and adhere to a Site-Specific Safety Plan. The contents of the

plan are:
1. Identification of potential hazards and injuries pertaining to the specific site and project.
2. Location of nearest hospital.
3. Assure availability of at least one working cell phone and one vehicle on site at all times.
4. Emergency contacts within the Subcontractor's organization and at the Prime

Contractor's organization.
5. All field personnel shall wear appropriate safety attire and utilize appropriate personal

protection equipment for a given task/operation such as safety glasses/goggles, masks,
shields, gloves, harnesses, hard hats, steel-toed boots,etc.

6. Safety kit shall be available onsite at all times with appropriate materials for potential
hazards and injuries.

7. The Site-Specific Safety Plan shall be distributed and reviewed with all site workers prior
to said workers commencing work on the project site.

8. The Contractor shall follow all applicable local, state, and federal codes regarding site
safety.

9. The Contractor shall adjust the means and methods of this plan as appropriate for
maintaining site and operational safety.
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6SITE MAINTENANCE:
1. The Contractor shall maintain a clean and neat site, void of loose debris, trash, remnant

parts or materials.
2. Trash receptacles and removal service shall be maintained by the Contractor specifically

for this project. Pre-existing trash/debris facilities shall not be used to maintain the
project.

3. Temporary debris piles shall be limited in number as much as practical and contained in
designated areas until removal. Debris and trash shall not be scattered in areas outside
the limited designated areas at any time.

4. Removal of trash/debris shall be scheduled as appropriate to not allow piles to reach
five-feet in height or greater than ten-feet in diameter. Debris individually larger than
these dimensions shall be removed from the site within five working days. Receptacles
shall not overflow at any time.

5. Where necessary, the Contractor shall employ a Temporary Traffic Control plan (TTC) for
vehicles and pedestrians, including material deliveries, stockpile area(s), worker parking
and construction equipment. The plan must be in writing, including sketches or drawings,
and must be submitted to the Owner or Engineer for review and approval before
commencement of any work.

6. The Contractor shall follow all applicable local, state and federal codes regarding site
maintenance.

MOBILIZATION AND DEMOBILIZATION:
1. It is understood that this project will require work in and over water. Access to near water

construction areas is required for material storing, hauling, erection and construction. All
facilities, public or private, used for such purposes shall be repaired to their original
condition following "Completion" of the project, including grade and topping (sod,
tree/vegetation cover, established road, etc.)

2. The Contractor shall present a Shipping, Stockpile and Site Administration Plan (SSSAP)
to the Owner or Engineer for approval. The plan shall be specific to the project
requirements for the particular materials to be delivered to the site, describing delivery
points, stockpile areas, temporary debris/trash storage areas, temporary field office
(including utilities maintained there), fencing, security and a statement of commitment
and details for maintaining safety on the site.

3. The Owner or Engineer shall have the right to exercise reasonable alterations or
additions to the SSSAP.

4. It is the Contractor's responsibility to coordinate, and pay for, necessary utilities to occupy
the site and perform the work.

5. The Contractor shall not demobilize until project completion, and all parties have agreed
and signed off in writing.

TECHNICAL SPECIFICATIONS FOR SITE PLAN TESTING:
1. MATERIAL

The inspection and testing of materials and finished articles to be incorporated in the work
shall be made by bureaus, laboratories, or agencies approved by the Engineer of Record.
The Contractor shall submit such samples, or such special or test pieces of materials as
the Engineer of Record may require. The Contractor shall not incorporate any material or
finished article into the work until the results of the inspections or tests are known and the
Contractor has been notified by the Engineer of Record that the material or finished article
is accepted. All materials must be of the specified quality and be equal to the approved
sample if a sample has been submitted. Certified copies of all tests made shall be
submitted to the Engineer of Record as well as to the Owner's designated site inspector.
The Owner's designated site inspector must receive copies of all testing reports and
certificates prior to the Engineer of Record requesting a final project inspection from the
Owner.

2. LABORATORY CONTROL AND CERTIFICATES SPECIFICATIONS:
Sampling, testing, and laboratory methods shall be in accordance with the standard
specifications of the AASHTO or ASTM. Where AASHTO or ASTM specifications are used,
the reference shall be construed to be the most recent standard specifications or tentative
specifications of the AASHTO or ASTM in force on the date of the test.

  TEST AND CERTIFICATES:
The Contractor shall engage an approved testing laboratory to provide the following tests
and certifications signed by a registered Engineer of the State of Florida. All technicians
performing the tests shall be state certified for the testing performed. Additional tests that
may be required by either the Engineer of Record or the Owner shall also be provided by
the Contractor, and the following shall not be taken as a complete and exhaustive list of
the Contractor's testing responsibilities.

a. Soil analysis for structural fill material prior to installation.
b. Proctor densities, moisture content, compacted field densities and Atterberg

limits.

FILL MATERIAL AND SURFACE TREATMENT:
1. Fill material shall be from an upland source and shall be clean, construction-quality sand,

free from organics, oils, grease and debris. The source company shall provide a sieve
analysis to the Engineer for approval prior to shipping material.

2. Fill material shall be placed in maximum 12-inch lifts and compacted to minimum 98%
percent optimum proctor moisture content and density. The bottom, middle and top of fill
shall be tested, at the expense of the Contractor, by a qualified independent testing
company. The testing company name, qualifications and contact information shall be
provided to the Owner or Engineer for approval prior to commencing soil testing.

3. Backfilling shall not be performed until after the cap has sufficiently cured to design
strength.

4. The filling and compaction should be performed with the smallest practical equipment to
reduce surcharge on the structure during the operation. Heavy equipment shall not be
operated within 25 feet of the sand-cement back headwall/bulkhead/seawall. The
Contractor shall review backfilling procedure with the Engineer prior to commencing.

5. Area to be filled shall be stripped of organic materials prior to filling.
6. If any muck material is discovered, it shall be required to be removed and replaced with a

suitable material that is properly filled, compacted and tested using AASHTO T-180
modified proctor method.

EROSION AND TURBIDITY CONTROL:
The following measures represent minimum standards to be adhered to by the Contractor
throughout the construction of this project. The Owner reserves the right to require additional
measures to be employed when warranted by extreme conditions and/or the failure of the
Contractor to employ the appropriate erosion and turbidity control best management practices.
Failure to comply with these provisions shall result in the issuance of a "stop work order".
1. It shall be the responsibility of the Contractor to have all protective vegetation barricades,

erosion and turbidity control structures and measures in place prior to the
commencement of any work. These measures include, but are not limited to, temporary
construction fences, hay bales, silt fences, and floating turbidity barriers. Further, it shall
be the responsibility of the Contractor to maintain all erosion control devices throughout
the duration of the entire project. Maintenance shall include periodic inspection and
removal of debris abutting erosion control devices.

2. Prior to the installation of any fill materials on subject site, silt fences shall be installed (1)
along subject site boundary and property lines, (2) at the edge of conservation
easements and wetlands, (3) adjacent to natural landscape buffers, (4) around the
perimeter of existing storm water treatment facilities, and (5) at any additional areas that
the Owner deems necessary to be protected from potential erosion impacts during
construction. These conditions shall apply in all instances where fill material is being
installed within 25 feet of any of the aforementioned locations. While these items
represent the minimum requirements, the Owner reserves the right to impose additional
protective measures, as determined during actual site visits conducted throughout project
construction.

3. At a minimum, the Contractor shall seed and mulch all disturbed areas. Sufficient grass
coverage is to be established within thirty days.

4. Soils are to be stabilized by water or other means during construction. This is intended to
reduce soil erosion and the impact to neighboring communities. Adequate watering
methods should be employed to allow daily coverage of the entire limits of all areas that
do not have an established vegetative cover. Methods to be employed include, but are
not limited to, water trucks, permanent irrigation systems, temporary sprinkler systems
operated by pumping units connected to wet retention ponds, water cannons, temporary
irrigation systems mounted atop stockpile areas, and other methods as deemed
necessary by the Owner.

5. Any permitted demolition or removal from submerged lands or adjacent uplands shall be
fully contained within siltation devices such that permit turbidity requirements and state
water quality standards are met.

DEMOLITION, CLEARING AND RESTORATION:
1. Demolition or clearing may require permits. The Contractor shall acquire all necessary

building permits from the local municipality prior to commencing work.
2. Clearing and removal of vegetation, rocks and debris will be required within the project

structure footprint.
3. Demolition or removal of objects, debris, or material specified or obstructing construction

shall take place only to the extent necessary.
4. The site shall be restored by removing and finishing all evidence of construction including

temporary haul roads, vehicle ruts, stockpile areas, shoreline slopes and vegetation, sod
and areas subject to project work.

AS-BUILT SURVEY AND RECORD DRAWINGS:
1. As-built survey and record drawings shall be submitted at the time of the punchlist review

and shall be reviewed by the Engineer for completeness and correctness.
2. The record drawings shall be a designated set of drawings maintained on site for the

purpose of hand-making all changes and deviations from the original design, no matter
how slight. Color markings are preferred.

3. The record drawings shall also contain any and all field changes with respect to location,
alignment, height, width, length, depth, materials, products, etc.

DESIGN SPECIFICATIONS:
1. Florida Department of Transportation Standard Specifications for Road and Bridge

Construction (Latest Edition), as amended by contract documents.
2. American Association of State Highway and Transportation Officials (AASHTO) LRFD

Bridge Design Specifications and approved interims as specified in the Structures Design
Guidelines. FDOT Structures Design Guidelines, January 2009.

3. Reinforced Concrete Design, Wang & Salmon, First Edition, 1976.
4. Introductory Soil Mechanics & Foundations, Sowers & Sowers, Third Edition, 1970.
5. Florida Safety Code, Latest edition.
6. ASCE 7-10, Wind Loads on Other Structures, Section 29.5, 2010.
7. ASCE 7-10, Impact Loads (Debris), Section C.5.4.5, 2010.
8. ASCE 7-10, Hydrodynamic Loads (Current), Section 5.4.3, 2010.
9. Volusia County Engineering and Construction Standards.
10. Shore Protection Manual, U.S. Army Corps of Engineers, 1984.
11. U.S.A.C.E. Engineering Manual, Design of Pile Foundations,

EM 110-1-2906, 1991.
12. Florida Building Code: Accessibility, Latest Edition.
13. Wind calculations per ASCE 7-10, "Other Standards", Section 29.5, Page 308.
14. Florida Department of Environmental Protection Permit Specifications.
15. Florida Fire Prevention Code, 5th Edition.

STEEL/MISCELLANEOUS:
1. All reinforcing steel shall be ASTM A615, Grade 60.
2. All structural steel and miscellaneous metal items (other than aluminum) shall be in

accordance with structural steel, Grade 316 Stainless Steel or ASTM A36 Steel.
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7INSTALLATION OF PERMANENT SHEET PILE RETAINING WALL SYSTEM ELEMENTS
AND APPURTENANCES - SUBMITTALS AND WARRANTIES
1. The Contractor shall submit a sheet pile installation plan for approval by the Engineer

prior to commencement of the work.
2. The Contractor shall certify as part of the Contractor's sheet pile installation plan that the

protective coatings will be applied in conformance with the intent of the design and the
relevant specifications regarding the adequate provision of protective coatings on the
interior and exterior surfaces of the permanent sheet piling and appurtenances.

3. The Contractor shall submit details, plans, and schematics relevant to the fabrication and
erection of permanent sheet piling and accessories as part of the Contractor's sheet pile
installation plan.

4. The Contractor shall certify as part of the Contractor's sheet pile installation plan that the
composition, dimensions, and material properties of the permanent sheet piling satisfy
the intent of the design and are selected in conformance with the relevant specifications.

5. The Contractor shall provide all pile-driving equipment specifications as part of the
Contractor's sheet pile installation plan, which shall include the following information:
make and model of pile driving hammer(s); weight of capblock assembly; and the
dimensions, intrinsic composition, and stiffness of the pile and hammer cushions.

6. The Manufacturer shall warrant the equipment, materials, and products specified in these
specifications with the Manufacturer's standardized warranty, which shall remain in effect
for no less than one (1) year following the date of substantial completion.

7. The Contractor shall warrant the completed work against defects over a period of one (1)
year following the date of substantial completion.

INSTALLATION OF PERMANENT SHEET PILE RETAINING WALL SYSTEM ELEMENTS
AND APPURTENANCES - SATISFACTORY MAINTENANCE OF SHEET PILE
INSTALLATION RECORDS:
1. The Contractor shall maintain and submit daily sheet piling system installation records to

the Engineer for review during the installation of permanent sheet piling system elements
and appurtenances, which shall incorporate the following provisions:

a. Pile number and relative location. Record piling identification data including:
piling type, chemical composition, mechanical properties, and section
properties.

b. Piling dimensions, i.e., driven piling lengths before and after cut-off.
c. Top and bottom elevations of installed piling before and after cut-off.
d. Ground surface elevation during installation.
e. Descriptions of sheet piling driving equipment including: type and size of

hammers, helmets, extractors, protection caps, cushion materials, capblock
assemblage, and other equipment.

f. Driving equipment performance data, i.e., pressure gauge readings or
hammer stroke.

g. Piling penetration rate data including blows required per foot of penetration
and final driving resistance in blows over the final 6 inches.

h. Date and time of day pile is driven and prevailing climactic conditions.
i. Heaving, pulling, and redriving data.
j. Reheading or cutting data.
k. Results of interlocked joint strength in tension testing (if applicable).
l. Miscellaneous remarks and commentary regarding the performance of

pile-driving operations.  Record any anomalous pile driving problems
encountered during installation.

2. The Contractor shall provide adequate accessibility to all work areas as requested by the
Engineer for the sufficient execution of inspective services during the installation of sheet
pile system elements and appurtenances.

INSTALLATION OF PERMANENT SHEET PILE RETAINING WALL SYSTEM ELEMENTS
AND APPURTENANCES - CONTRACTOR'S RESPONSIBILITIES:
1. The Contractor shall be responsible for the adequate installation of permanent sheet

piling system elements and appurtenances at the locations, and to the dimensions,
elevations, grades and lines as shown in the Drawings.

2. The Contractor shall be competent in the installation of sheet piling and protective
coatings and shall demonstrate a minimum of five (5) years of relevant experience.

3. The Contractor shall establish surveyed benchmarks and monitoring devices, which shall
be referenced during the installation of the proposed sheet piling system elements and
appurtenances.

4. The Contractor to clearly mark each pile at uniform increments of one (1) foot along its
entire length with the exception of the final foot, which shall be clearly marked at
increments one (1) inch, so as to permit the satisfactory maintenance of accurate sheet
pile installation records during driving.

5. The Contractor shall provide steel sheet piling in accordance with the following
requirements:

a. The nominal dimensions of permanent Z-type sheet piling shall be of sufficient
depth, length, width, and thickness as shown in the Drawings.

b. The nominal moment of inertia and section modulus of permanent Z-type
sheet piling shall be as shown in the Drawings.

c. Permanent Z-type sheet piling shall be manufactured of hot-rolled carbon
grade steel conforming to ASTM A328/A328M - Standard Specification for
Steel Sheet Piling; the installation of cold-rolled and/or cold-formed sheet
piling is strictly prohibited.

d. Sheet piling shall not have a camber or sweep in excess of the permitted mill
tolerance.

e. The tips of permanent Z-type sheet piling shall be protected with sheet pile
points or shoes.  Sheet pile points or shoes shall be reinforced with protector
as manufactured by Associated Pile and Fitting Corporation or
Engineer-approved equivalent.  Points or shoes shall be welded to the pile
tips in accordance with the Manufacturer's recommendations and in
conformance with the latest iteration of the structural welding code for steel,
i.e., AWS D1.1.

6. The Contractor shall utilize equipment, which is capable of delivering sufficient force or
energy to the piling during driving.

7. The Contractor shall utilize an approved vibratory hammer to initially drive sheet piling.
The use of vibratory hammers, however, shall be discontinued when the penetration rate
is one (1) foot or less per minute.

8. The Contractor shall provide equipment for driving steel sheet piling as necessitated to
complete the pile driving operations as specified as follows:

a. The sheet piling shall be driven with an approved single-acting, partial
double-acting, or double-acting air, diesel, or steam impact hammer.

b. The pile driving hammer shall be continually operated at the speeds and
conditions, which are recommended by the hammer Manufacturer.

c. The boiler or compressor capacities for the steam or air-operated impact
hammers shall be sufficient to operate the hammer continuously at the
full-rated speed and energy.

d. For either the steam-operated or air-operated impact hammers, the
Contractor shall provide a pressure gauge, which is conveniently situated on
the hammer steam or air line such that the instrument can be clearly
interpreted by the operator.

e. For double-acting diesel impact hammers, the Contractor shall provide a
pressure gauge, which is conveniently situated such that the instrument can
be clearly interpreted by the operator.

f. For single-acting diesel impact hammers, the Contractor shall mark the ram
as approved by the Engineer to permit determination of the stroke.

9. The Contractor shall apply protective coatings to all sheet piling.  The coating system
shall be selected and applied in conformance with the applicable specifications.

INSTALLATION OF PERMANENT SHEET PILE RETAINING WALL SYSTEM ELEMENTS
AND APPURTENANCES - EXECUTION:
1. The Contractor shall place sheet piling at the locations, and to the dimensions,

elevations, grades, and lines as shown in the Drawings. The top of the piling shall be
within a horizontal tolerance of one-half (½) inch and a vertical tolerance of two (2) inches
following cut-off.

2. The Contractor shall install sheet piling to the tip bearing elevations as indicated in the
Drawings.

3. The Contractor shall not install sheet piling until inspected and approved for driving.
4. The Contractor shall provide templates to locate the position of the sheet piling relative to

the proposed horizontal alignment. Templates shall not displace when supporting sheet
piling.

5. The Contractor shall affix wood blocking to templates to support the web of each
alternate sheet pile element and employ either straps or restraints to preclude warping or
meandering of the sheet piling during installation.

6. The Contractor shall not install sheet piling within a lateral distance of 100 feet of
concrete less than seven (7) days old, unless authorized by the Engineer.

7. The Contractor shall install sheet piling in contact with surrounding soil materials and
leave all permanent piling in place.

8. The Contractor shall not install coated sheet piling until the protective coating has cured
over a minimum duration of one (1) week, or seven (7) days.

9. Prior to driving sheet piling in water, the Contractor shall delineate a horizontal reference
line on both sides of the sheet piling at a fixed distance from the bottom so that it is
visible above the water line after installation. This line shall indicate the profile of the
bottom elevation of installed sheet piling so potential problematic areas can be identified
by abrupt changes in elevation.

10. The Contractor shall install sheet piling with the proper size hammer and by approved
methods to ensure that the piling sustains no damage and proper interlocking occurs
over the entire lengths of the piling during driving. Driving hammers shall be maintained in
proper alignment during driving operations via the utilization of leads or guides attached
to the hammer. Precautions shall be taken during the sustained employment of vibratory
hammers when respectively dense to very dense subsurface stratigraphic geologic
materials are encountered during driving to avoid interlock melt and/or other damage.
The use of vibratory hammers should be terminated, and impact hammers should be
employed whenever the vibratory penetration rate is equivalent to one (1) foot or less per
minute.

11. The Contractor shall employ a protective cap during driving when using impact hammers
to prevent damage to the tops of the pilings. Pilings damaged during driving or those
driven out of interlock shall be removed and replaced at the Contractor's expense.

12. The Contractor shall install sheet piling without the assistance of either predrilling or a
water jet, unless authorized by the Engineer. Authorized jetting shall be performed
simultaneously on both sides of the sheet piling; jetting shall be discontinued, however,
over the final five (5) feet of pile penetration.

13. The Contractor shall perform continuous inspections during the installation of sheet piling
system elements and appurtenances. Inspect all piling for conformance with the
tolerances as specified herein.

14. Adequate precautions shall be taken by the Contractor to ensure that pilings are driven
plumb. If possible, the Contractor shall drive sheet piling with the male interlock, or ball
end leading. If the female interlock, or open socket end is leading, however, a bolt or
similar object shall be placed in the bottom of the interlock to minimize obstruction of the
interlock and facilitate installation of the subsequent piling. If at any time the forward or
leading edge of the piling wall is found to be out of plumb in the plane of the wall, the
piling being driven shall be driven to the required depth and tapered pilings shall be
driven to interlock with the out-of-plumb leading edge. If approved, alternate corrective
measures may be employed to ensure the plumbness of succeeding pilings. The
maximum permissible taper for any tapered piling shall be one-eighth (1/8) inch per foot
of length. Alternatively, the piling should not be driven more than 1/8-inch per lineal foot
out of plumb either in the plane of the wall or perpendicular to the plane of the wall.

15. The Contractor shall install sheet piling in each continuous run alternately in increments
of depth to the required tip elevation. No piling shall be driven to a lower elevation than
those behind it in the same run except when the pilings behind it cannot be driven
deeper. The Contractor shall incrementally sequence driving operations such that the tip
of any individual sheet pile shall not be installed to a depth that is more than four (4) feet
below that of any adjacent sheet piling.

16. The Contractor shall not manipulate, i.e., force, sheet piling into position during
installation.

17. The Contractor shall provide extraction holes in sheet piling in compliance with approved
supplemental shop drawings. Extractors shall be of sufficient type, size, and capacity to
avoid damage to the piling during extraction. Extract one sheet of piling at a time. Upon
extraction, any piling that is found to be substantially and structurally deficient, i.e.,
damaged, shall be removed and replaced at the Contractor's expense. The Contractor
shall not be compensated for the extraction of pilings, which are found to be damaged
beyond structural use as a consequence of improper care during extraction.  Upon
extraction and inspection, any piling that is found to be satisfactory shall be reinstalled as
directed by the Engineer.

18. Pilings, which are properly driven in place, shall be adequately interlocked with adjacent
pilings to form a contiguous and continuous diaphragm throughout the entire length of the
run.

19. The Contractor shall ensure that the interlocks are free-sliding and devoid of obstructions,
i.e., soil and/or debris, during sheet piling installation. The interlocks shall provide a swing
angle suitable for the intended installation but not less than five (5) degrees when
interlocked. The Contractor shall maintain continuous interlocking during installation.

20. The Contractor shall scrutinize interlocked joints of driven sheet piling extending above
the ground surface during installation, and piling, which is found to be out of interlock,
shall be removed and replaced at the Contractor's expense.

21. The Contractor shall discontinue driving of sheet piling if an obstruction prohibits
adequate penetration; all obstructions shall be removed or penetrated with a chisel beam.

22. The Contractor shall protect the tips of the sheet piling with either sheet pile points or
shoes. Sheet pile points or shoes shall be reinforced with protector as manufactured by
Associated Pile and Fitting Corporation or Engineer-approved equivalent. Points or shoes
shall be welded to the pile tips in accordance with the Manufacturer's recommendations
and in conformance with the latest iteration of the structural welding code for steel, i.e.,
AWS D1.1.

23. The Contractor shall cut sheet piling in a direction that is perpendicular to the vertical axis
of the pile and to within one-half (1/2) inch of the cutoff elevation as indicated in the
Drawings.

24. The Contractor shall remove the portion of the pile, which is cut off, from the work site.
25. The Contractor shall remove excess excavated materials if excavation is required to

effectively cut sheet piling.
26. The Contractor shall not splice sheet piling unless authorized by the Engineer.
27. The Engineer will evaluate the acceptability of all installed sheet piling and may reject

piling that does not conform to the requirements of these specifications. Sheet piling,
which is damaged by use of a pile hammer, shall be either remediated or replaced at the
Contractor's expense. Piling that is substantially damaged shall be replaced with new and
undamaged piling of equivalent manufacturer, type, shape, composition, dimensions,
weight, interlocks, moment of inertia, and section modulus.
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8 PROTECTIVE COATINGS - REGULATORY REQUIREMENTS:
14. The Contractor shall provide coating materials that conform to the restrictions of the

local and regional jurisdictions.
15. Notify the Engineer of any coating specified herein that fails to conform to the

requirements for the location of the work or location of application.
16. The Contractor shall apply coatings that are completely lead-free.
17. The Contractor shall not apply coatings containing zinc-chromate or strontium

chromate.
18. The Contractor shall apply coatings that are completely asbestos-free.
19. The Contractor shall not apply coatings containing mercury or mercury compounds.
20. The specified maximum volatile organic compounds (VOC) content shall apply to the

unthinned product.

PROTECTIVE COATINGS - SUBMITTALS:
1. The Contractor shall submit a schedule of products and coating systems to be used to

the Engineer prior to commencement of the work.
2. The Contractor's schedule of products and coating systems shall at a minimum include

the following information:
a. Surfaces designated for coating system application
b. Method of surface preparation
c. Degree of surface cleanliness
d. Coating product Manufacturer and contact information
e. Application methodologies
f. Dry film thickness per coat of coating system during supplication

3. The Contractor shall submit color charts for selection and acceptance.
4. The Contractor shall submit product information including the following:

a. Manufacturer's data sheet for each proposed product
b. Technical and performance data demonstrating compliance with coating

system performance and material requirements
c. Manufacturer's instructions and recommendations regarding surface

preparation and product application
d. Material Safety Data Sheets (MSDS) for each of the proposed products
e. Compatibility of shop and field applied coating systems

5. The Contractor shall submit the Manufacturer's certifications.  The certifications shall
indicate that each coating is suitable for use and the materials are selected in
conformance with the requirements of the specifications.

6. The Contractor shall submit certifications, which indicate that all applicators are
qualified to adequately prepare the surfaces and subsequently apply the coating
systems in conformance with the requirements of the specifications.

7. The Contractor shall submit representative samples of each paint, finish, and other
miscellaneous coating material on separate specimens of sheet piling sized at
approximately 8-1/2-inches by 11 inches to the OWNER and Engineer for approval
prior to commencement of the work.

8. The Contractor shall submit two (2) sets of representative color samples selected from
the Manufacturer's color charts to the OWNER for approval prior to commencement of
the work.  The color designation should be provided on the reverse side of the color
samples.

PROTECTIVE COATINGS - QUALITY ASSURANCE:
1. The Contractor's applicator shall be SSPC certified.  The designated applicator must

possess a SSPC-QP 1 accreditation for work without hazardous point removal and a
SSPC-QP 2 accreditation for work with hazardous paint removal.

2. The Contractor's designated applicator's accreditation(s) must remain active and valid
throughout the duration of the work, and any request for a delay in production due to an
expired accreditation will not be considered.

3. The Contractor's designated applicator shall be certified in the application of similar
products and systems on projects of similar size and scope, as demonstrated by prior
successful installations, and shall be approved by the Manufacturer in writing.

4. The Contractor shall demonstrate that the products originate from a Manufacturer with
a minimum of ten (10) years of experience in producing and supplying the materials
required for the performance of the work.

5. A pre-coating conference shall be scheduled with representatives of the OWNER,
Engineer, Contractor, Contractor's applicator, and the coating Manufacturer's technical
representative in attendance.

6. The agenda for the pre-coating conference shall include a discussion of means and
methods employed during surface preparation and subsequent application of coating
systems.

7. The coating Manufacturer's technical representative shall regularly inspect the work
performed by the Contractor's designated coating applicator.  If a problem occurs with
the coating system, or surface preparation or application processes, the Contractor's
designated coating applicator and coating Manufacturer's technical representative shall
promptly investigate the problem, provide a solution, and submit the results of the
investigation to the Engineer for review.

8. The Contractor shall provide and employ a wet-film gauge to verify film thicknesses at
an approximate frequency of one measurement per every fifteen (15) minutes.  The
gauge shall be calibrated on metal identical in composition to that being coated.
Calibrating instructions, thickness standards, and calibrating tool (if necessitated) shall
be procured from the gauge Manufacturer or supplier.

9. The Contractor shall provide and regularly employ holiday and pinhole detection
instrumentation to locate and remediate voids or irregularities during application.

10. The Contractor shall provide and employ a sling psychrometer to perform periodic
verifications of both ambient temperature and relative humidity.

11. The Contractor shall regularly verify the temperature of the surface substrate; the
temperature of the surface substrate should be five (5) degrees Fahrenheit or more
above the dew point.

12. The Manufacturer shall warrant the equipment, materials, and products specified in
these specifications with the Manufacturer's standardized warranty, which shall remain
in effect for no less than five (5) years following the date of substantial completion.

13. The Contractor shall warrant the completed work against defects over a period of one
(1) year following the date of substantial completion.

PROTECTIVE COATINGS - PRODUCTS:
1. The Contractor shall procure coating materials from one of the following reputable

ManufacturerS:
a. PPG Industries, Incorporated (Pittsburgh Plate Glass Company)
b. Carboline Company
c. BASF Building Systems
d. ICI Devoe Coating Company
e. The Euclid Chemical Company
f. Tnemec Company, Incorporated
g. Xypex Chemical Corporation
h. Kryton International, Incorporated
i. Sika Corporation
j. GML Coatings, LLC
k. Wasser Corporation
l. Xymax Coatings, Incorporated
m. Benjamin Moore & Company
n. Sherwin-Williams
o. PPC Coatings
p. International Fire-Resistant Systems, Incorporated

2. The Contractor must furnish materials for the coating system, which are compatible
with the substrate.

3. The Contractor must select materials in each coating system from the same coating
Manufacturer to ensure compatibility.

4. The Contractor shall remove coatings of dubious composition before the application of
new coating systems.

5. The Contractor shall ensure that the finishing products will be compatible with shop
coating systems if shop-coated surfaces are painted in the field.

6. The Contractor shall match finish coatings with the accepted color samples.
7. The Contractor shall apply an alternate color or tint the surface of the second coat to

enable visual coverage inspection of the third coat if the second and finish coats of the
coating system are of the same type.

8. The Contractor shall provide a label on all material containers including the following
information:

a. Manufacturer's name, product name, and identification number
b. Type of coating and generic nomenclature
c. Color nomenclature and identification number
d. Storage and temperature limitations
e. Mixing and application instructions including necessary precautions
f. Drying, recoat, and curing times

PROTECTIVE COATINGS - APPLICATION:
1. The Contractor shall apply coating systems to all designated surfaces as shown in the

Drawings.
2. The Contractor shall apply a moisture-cured urethane coating on all steel sheet piling.

The first coat shall consist of moisture-cured urethane zinc primer without micaceous
iron oxide (MIO).  The second and third coats shall consist of moisture-cured urethane
coal tar.

3. The Contractor shall apply a coating system with a minimum dry film thickness of 15.0
mils.  Discontinuities in the thickness of the coating system shall be detected with
pinhole or holiday detection instrumentation.

4. The Contractor shall ensure that the volatile organic content of the coating system is
below 2.8 pounds per gallon.

5. For best results, the following product ManufacturerS are recommended:  Wasser
Corporation, Sherwin-Williams, Tnemec Company, Incorporated, and Xymax Coatings,
Incorporated.

6. For best results, the following products are recommended for the first coat: MC-Zinc
100 by Wasser Corporation, Zinc CLAD 221 MCU by Sherwin-Williams, Series 90-1K97
Tnemec-Zinc by Tnemec Company, Incorporated, and Xymax Mono Zinc Ultra 2401 by
Xymax Coatings, Incorporated.

7. For best results, the following products are recommended for the second and third
coats: MC-Tar 100 by Wasser Corporation, Corothane I Coal Tar Moisture-Cure
Urethane Black by Sherwin-Williams, Omnithane Hydrocarb X 546 by Tnemec
Company, Incorporated, and Mono Guard 6201 by Xymax Coatings, Incorporated.

8. The Contractor shall apply coatings in accordance with coating Manufacturer's
recommendations. Materials shall be thoroughly stirred, strained, and kept at uniform
consistency during application. Coatings from different ManufacturerS shall not be
homogenized.

9. The Contractor shall employ properly designed brushes, rollers, and spray equipment
for all applications.

10. The Contractor shall apply the first coat of the coating system the same day as surface
preparation on unprimed surfaces.

11. Prepared surfaces and each coat shall be inspected prior to the application of the
succeeding coat. The Contractor shall schedule such inspection with the OWNER,
Engineer, and Manufacturer's technical representative in advance.

12. The Contractor shall ensure that all blast-cleaned all ferrous metal surfaces are coated
before any rusting or corrosion of the surface occurs. Blast cleaning shall be limited to
only those surfaces that can be coated in the same working day.

13. The Contractor shall employ strip painting methods for edges, angles, weld seams,
flanges, nuts and bolts, and other places where insufficient film thicknesses are likely to
exist.

14. The Contractor shall ensure that the maximum dry-film thickness does not exceed the
specified minimum dry film thickness by more than twenty (20) percent of the specified
minimum dry film thickness.

15. The Contractor shall not employ shop and field-coating methodologies within three (3)
inches of any unprepared surface of any substrate, which may include areas to be
welded or bolted.

16. The Contractor shall not apply coatings when the ambient temperature is fifty (50)
degrees Fahrenheit or less.

17. The Contractor shall not apply coatings during inclement weather.
18. The Contractor shall not apply coatings when excessive wind velocities are anticipated

to preclude overspray or fallout.
19. The Contractor shall not apply coatings when the relative humidity is eighty-five (85)

percent or higher.
20. The Contractor shall ensure that all areas are adequately ventilated during application

of the coating system.
21. The Contractor shall recoat within the Manufacturer's recommended time limitation(s).

If the Manufacturer's recommended time limitation(s) is exceeded prior to recoating, the
Contractor shall prepare the previously coated surface in compliance with the
Manufacturer's recommendations for surface preparation.

22. The Contractor shall cover or protect surfaces not to be coated and remove protective
materials when appropriate.

23. The Contractor shall provide cover or shielding materials to prevent surface preparation
media and coating materials from penetrating orifices in electrical and mechanical
equipment, i.e., ventilation systems in operation during surface preparation.

24. The Contractor shall establish signage to protect freshly coated surfaces.
25. The Contractor shall cleanup both storage and work areas daily to sufficiently remove

paint refuse, trash, rags, thinners, brushes, rollers, etc.  All refuse must be properly
disposed of in accordance with applicable environmental regulations.
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9PROTECTIVE COATINGS - SURFACE PREPARATION:
10. The Contractor shall adequately prepare surfaces for each coating system in

conformance with both SSPC and ASTM standards.
11. The Contractor shall clean all surfaces, which are designated to receive the coating

system, prior to application.
12. The Contractor shall inspect all surfaces to be coated and shall remediate all surficial

defects prior to application.
13. The Contractor shall restore all marred and abraded surfaces on shop-primed or

factory-finished surfaces prior to application.  Surfaces, which are designated to receive
coating systems, shall be dry and devoid of dust.

14. The Contractor shall protect all surfaces, which are designated not to receive coating
systems.  Surfaces, which are designated not to receive protective coatings, shall be
protected during surface preparation, cleaning, and coating application operations.

15. The Contractor shall employ drop cloths to prevent coating materials from marring
adjacent surfaces, objects, and machinery.

16. The Contractor shall protect adjacent work areas during the performance of blast
cleaning operations.  The Contractor shall be responsible for damage to adjacent work
or adjoining property during the execution of blast cleaning and coating operations.

17. The Contractor shall protect newly coated surfaces during the execution of blast
cleaning and coating operations within adjacent work areas.

18. The Contractor shall remove grease, oils, and surface irregularities such as burrs,
sharp edges, and weld spatter prior to surface preparation.  All sharp edges shall be
rounded or chamfered, and all burrs, surface defects, and splatter shall be ground
smooth prior to the performance of blast cleaning.

19. The Contractor shall prepare surfaces and apply the first coat of the coating system
during the same day.

20. The Contractor shall select the type and size of abrasive materials to produce a surface
profile that satisfies the requirements for surface preparation specified for the coating
product(s).

21. The Contractor shall employ clean, hard, and sharp crushed slag as abrasives for
severe service coating systems.

22. The Contractor shall not employ automatic blasting systems for surface preparation for
submerged service coating systems.  Rather, either metal shot or grit shall be
employed for surfaces that will be in submerged service.

23. The Contractor may reuse abrasives during surface preparation for unsubmerged
service coating systems.

24. The Contractor shall utilize clean, oil-free abrasives with a minimum grit proportion of
fifty (50) percent during surface preparation for unsubmerged service coating systems.

25. The Contractor may employ automated blasting systems during the execution of
surface preparation for unsubmerged service coating systems.

26. The Contractor shall regularly maintain air compressors, which are employed for blast
cleaning.  Compressors shall be equipped with oil and moisture separators capable of
removing a minimum of ninety-five (95) percent of potential contaminants.

27. The Contractor shall thoroughly clean all surfaces of dust and residual particulates
during surface preparation via dry air blasting or vacuuming prior to coating application.

28. The Contractor shall remediate all defective coating(s) via blast cleaning methodologies
to satisfy the surface preparation requirements prior to recoating.

29. The Contractor shall mitigate the accumulation of dust particulates in enclosed areas.
30. The Contractor shall delimit the area to be cleaning to within one hundred (100) square

feet if abrasive blast cleaning is deemed detrimental to the adjacent work.
31. The Contractor shall completely remove coating of unknown composition, i.e.,

shop-applied temporary coatings.  Temporary coatings shall be completely removed via
the employment of solvent cleaning prior to the commencement of blast cleaning
operations.

CONCRETE - CAP AND OUTFALL STRUCTURES:
1. All mix designs by the concrete supplier or Contractor must be submitted to the

Engineer for approval prior to submitting order.
2. All cast-in-place cap and outfall structure concrete shall be of the same mix design as

follows:
a. Compressive Strength: 6,000 psi minimum (4,500 psi minimum - concrete plugs)
b. Water-cement ratio </= 0.40
c. Air Entrainment: Minimum 2 to 3%
d. Potable water, no chlorides
e. Type I Cement.
f. 6% addition of microsilica per weight of binders.
g. Large and small aggregates washed and free of chlorides or reactive chemicals.
h. No pea gravel allowed.
i. Retarders or accelerators not allowed unless justified to the Engineer prior to their

use.
3. Concrete cover from all exterior faces shall be 4-inch clear to the outmost face of any

reinforcement, including stirrups, unless otherwise noted in the plans.
4. No greater than 45 minutes may transpire between individual castings. Trucks may not

sit on for grater than 45 minutes. Trucks sitting full on site for grater than 45 minutes
shall be rejected at the Contractor's expense. Delays in casting a given form greater
than 45 minutes shall be rejected unless an acceptable construction join can be made.

5. A working concrete vibrator must be on site prior to delivery of first concrete. The
owner, owner's representative or Engineer shall not allow concrete to be cast
otherwise.

6. Vibrate concrete fully, particularly at corners and edges, in a continuous vertical
plunging motion, never allowing the vibrator to become motionless in the concrete.
Concrete with substantial voids or honeycombing will be rejected.

7. Use non-metallic chairs and spacers in reinforcement placing, or for any other
necessary in-form attachments or alignments.

8. Continually wet water cure horizontal surfaces for at least three days and all exposed
concrete surfaces after concrete is set. For the purpose of this specification "set" is
when the concrete surface is hard enough so that when "knocked" with the knuckles
the concrete is not dented. The Contractor is responsible for arranging a water source
for curing purposes prior to commencing casting of concrete.

9. Apply Master Builders/BASF "ConFilm" or Euclid Chemical "Eucobar" product
immediately after first float and then after final finish. Refer to Manufacturer's
recommendations for mixing and application.

10. The final alignment of the concrete cap shell be straight and level per elevations and
plans provided.

11. Concrete materials testing per acceptable ASTM methods and intervals. A material
testing program must be prepared by the Contractor and/or manufacture for review and
approval by the Engineer. At least one set of four cylinders shall be cast for any one
day's work, or work between construction joints, or more if prescribed by ASTM.

VERTICAL JOINTS IN CONCRETE CAP:
1. Joints shall be placed where shown in the plans with a full cross-section width of

3/8-inch.
2. Closed-cell neoprene shall be placed the full width and height of the concrete cap with

a thickness of 3/8-inch.
3. 30-inch long, 1-inch diameter, stainless steel, smooth, greased dowels (both sides) as

shown in plans.
4. Concrete cap reinforcing shall stop 4 inches from the ends of each segment as shown

in the plans.
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